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Abstract:

Durum wheat kernels were subjected to a toasting process and the proteins characterised by size
exclusion-high performance liquid chromatography (SE-HPLC) and sodium dodecyl sulphate-
polyacrylamide gel electrophoresis. With this physical process, albumins and globulins, as well as
glutenins and gliadins, polymerised as seen by a shift of the SE-HPLC profile to lower elution
times. The polymerisation seemed to happen mainly through disulphide bonds, even though the
participation of [omegal-gliadins to the aggregation suggested the involvement of other kinds of
interactions. It led to the revelation of a new peak originated by thermal aggregation of small
polymeric proteins. The changes in the chromatographic profile were accompanied by increasing
amounts of total unextractable polymeric proteins. The replacement of semolina with toasted
durum wheat flour (5%, 10%, 15%, 20% and 30%) for the production of pasta in the shape of
spaghetti significantly (p < 0.001) affected the molecular size distribution of the polymeric proteins,
even though the replacement of semolina with 5% and 10% of toasted durum wheat flour (TDWF)
did not significantly (p > 0.05) change the unextractable polymeric proteins (UPP) when compared
with spaghetti made with 100% durum semolina. On the other hand, the replacements of semolina
with 15-30% TDWF showed significant (p < 0.001) increase in UPP when compared with 100%
durum semolina spaghetti.
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Abstract:

Water extractable polysaccharides (WEPs) were isolated from Bengal gram husk and wheat bran.
These WEP were subjected to driselase enzyme hydrolysis to obtain oligosaccharide mixtures,
which were purified successively on Biogel P-2 and high performance liquid chromatographies.
The molecular weight and structural features of the purified oligosaccharides were deduced using
ESI-MS and 1H NMR, respectively. The prebiotic properties of these purified oligosaccharides
were studied by using Bifidobacterium adolescentis NDRI 236. Increase in dry cell mass (0.7-0.9
mg/ml) and decrease in pH (<5.8) due to production of short chain fatty acid (SCFA) indicated
oligosaccharide fermentation. Acetate was the chief SCFA produced and its amount varied from
97.2% to 100%. The activities of xylanase (257-470 mU/ml), xylopyranosidase (53-60 mU/ml) and
arabinofuranosidase (60-70 mU/ml) in the culture broth indicated the breakdown of xylo-
oligosaccharides and their subsequent utilisation by the bacterium for its growth.
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Abstract:

Phosphorylated wheat starch (PWS) was prepared with sodium trimetaphosphate and sodium
tripolyphosphate (99/1, w/w), and the modified starch gave 88.8% total dietary fibre by the Prosky
method and 68.7% resistant starch (RS) by the Englyst method. The stability of the phosphate
esters in aqueous sodium hydroxide was investigated and related to total dietary fibre and RS
contents. The phosphorylated starch was slurried (40%, w/w) at 40 [degree sign]C for 4 h at pH
9.0, 10.0, 11.0, and 12.0. The phosphorus content of the PWS decreased from 0.37% to 0.29%
after treatment at pH 12.0, whereas only a slight decrease in phosphorus content occurred after
treatments at pH 9.0-11.0. Despite the 22% decrease in total phosphorus content, total dietary
fibore content and RS content of the alkali-treated PWS changed only slightly. 31P nuclear
magnetic resonance spectroscopy showed that after the alkali treatment at pH 12.0, cyclic
monostarch monophosphate and monostarch diphosphate were not detectable and that the level
of total monostarch monophosphate decreased from 0.077% to 0.067%. Conversely, distarch
monophosphate increased from 0.17% to 0.20%, of [approximate]18%. The increase in distarch
monophosphate (cross-linking) content after alkali treatment at pH 12.0 probably explained the
retention of total dietary fibre and RS contents in the alkali-treated PWS.
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Abstract:

Since durum wheat is ~20% more expensive than common wheat and considered of superior
quality for the manufacture of pasta products, efficient methods for the detection of accidental or
intentional admixtures of common wheat to durum wheat products are required. This paper
describes a novel approach for the detection and quantification of whole grain common wheat
adulteration in whole grain durum flour and dried pasta. We found that differences in the C17:0 to
C21:0 alkylresorcinol homologue ratios between the two cereal species may serve as a suitable
tool for whole grain durum product authentification. To detect and estimate adulteration, the
C17:0/C21:0 ratios of flour and pasta admixtures with added whole grain flour of common wheat
were analysed. A linear relationship between C17:0/C21:0 ratios and level of admixture in pasta
samples showed that adulteration can be estimated within the range of 5-100% of admixture.
Furthermore, di- and triunsaturated as well as oxygenated alk(en)ylresorcinols are reported to
occur in Triticum durum Desf. for the first time.
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Abstract:

The potential of wheat straw hydrolysate for biogas production was investigated in continuous
stirred tank reactor (CSTR) and up-flow anaerobic sludge bed (UASB) reactors. The hydrolysate
originated as a side stream from a pilot plant pretreating wheat straw hydrothermally (195 [degree
sign]C for 10-12 min) for producing 2nd generation bioethanol [Kaparaju, P., Serrano, M.,
Thomsen, A.B., Kongjan, P., Angelidaki, 1., 2009. Bioethanol, biohydrogen and biogas production
from wheat straw in a biorefinery concept. Bioresource Technology 100 (9), 2562-2568]. Results
from batch assays showed that hydrolysate had a methane potential of 384 ml/g-volatile solids
(VS)added. Process performance in CTSR and UASB reactors was investigated by varying
hydrolysate concentration and/or organic loading rate (OLR). In CSTR, methane yields increased
with increase in hydrolysate concentration and maximum yield of 297 ml/g-COD was obtained at
an OLR of 1.9 g-COD/I d and 100% (v/v) hydrolysate. On the other hand, process performance
and methane yields in UASB were affected by OLR and/or substrate concentration. Maximum
methane yields of 267 ml/g-COD (COD removal of 72%) was obtained in UASB reactor when
operated at an OLR of 2.8 g-COD/I d but with only 10% (v/v) hydrolysate. However, co-digestion of
hydrolysate with pig manure (1:3 v/v ratio) improved the process performance and resulted in
methane yield of 219 ml/g-COD (COD removal of 72%). Thus, anaerobic digestion of hydrolysate
for biogas production was feasible in both CSTR and UASB reactor types. However, biogas
process was affected by the reactor type and operating conditions.
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Abstract:

In this work we compared the efficiency of a laccase treatment performed on steam-exploded
wheat straw pretreated under soft conditions (water impregnation) or harsh conditions
(impregnation with diluted acid). The effect of several enzymatic treatment parameters (pH, time of
incubation, laccase origin and loading) was analysed. The results obtained indicated that severity
conditions applied during steam explosion have an influence on the efficiency of detoxification. A
reduction of the toxic effect of phenolic compounds by laccase polymerization of free phenols was
demonstrated. Laccase treatment of steam-exploded wheat straw reduced sugar recovery after
enzymatic hydrolysis, and it should be better performed after hydrolysis with cellulases. The
fermentability of hydrolysates was greatly improved by the laccase treatment in all the samples.
Our results demonstrate the action of phenolic compounds as fermentation inhibitors, and the
advantages of a laccase treatment to increase the ethanol production from steam-exploded wheat
straw.
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Abstract:

Lignocellulosic wastes, including corn stalks and wheat straw, were pretreated and hydrolyzed
with combined supercritical and subcritical hydrothermal technology. Soluble sugars were



collected by pre-washing the crushed materials before hydrolysis. The effects of solid-liquid ratio,
temperature, and reaction time on oligosaccharide production were investigated and the optimum
supercritical conditions were found to be 20 mg/2.5 ml water, 384 [degree sign]C, 17 s for corn
stalks and 20 mg/2.5 ml water, 384 [degree sign]C, 19 s for wheat straw. Subsequent subcritical
processing of the hydrolyzate (with or without the water extract) from supercritical treatment was
guided by a previous analysis of cellulose hydrolysis kinetics. The highest yield of fermentable
hexoses from corn stalks (27.4% of raw material) was obtained at 280 [degree sign]C, 27 s, and
from wheat straw (6.7% of raw material) at 280 [degree sign]C, 54 s. This study provides novel key
parameters for fermentable hexose production from lignocellulosic feedstocks using combined
supercritical and subcritical hydrothermal treatment.
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Venkata S.P. Bitra, Alvin R. Womac, C. Igathinathane, Petre I. Miu, Yuechuan T. Yang, David R.
Smith, Nehru Chevanan, Shahab Sokhansanj, Direct measures of mechanical energy for knife mill
size reduction of switchgrass, wheat straw, and corn stover, Bioresource Technology, Volume 100,
Issue 24, December 20009, Pages 6578-6585, ISSN 0960-8524, DOI:
10.1016/j.biortech.2009.07.069.

(http://www.sciencedirect.com/science/article/B6V24-4XOW4KT-
3/2/2806cc974a7eb6d3fb3f077aac3dc08e)

Abstract:

Lengthy straw/stalk of biomass may not be directly fed into grinders such as hammer mills and
disc refiners. Hence, biomass needs to be preprocessed using coarse grinders like a knife mill to
allow for efficient feeding in refiner mills without bridging and choking. Size reduction mechanical
energy was directly measured for switchgrass (Panicum virgatum L.), wheat straw (Triticum
aestivum L.), and corn stover (Zea mays L.) in an instrumented knife mill. Direct power inputs were
determined for different knife mill screen openings from 12.7 to 50.8 mm, rotor speeds between
250 and 500 rpm, and mass feed rates from 1 to 11 kg/min. Overall accuracy of power
measurement was calculated to be +/-0.003 kW. Total specific energy (kWh/Mg) was defined as
size reduction energy to operate mill with biomass. Effective specific energy was defined as the
energy that can be assumed to reach the biomass. The difference is parasitic or no-load energy of
mill. Total specific energy for switchgrass, wheat straw, and corn stover chopping increased with
knife mill speed, whereas, effective specific energy decreased marginally for switchgrass and
increased for wheat straw and corn stover. Total and effective specific energy decreased with an
increase in screen size for all the crops studied. Total specific energy decreased with increase in
mass feed rate, but effective specific energy increased for switchgrass and wheat straw, and
decreased for corn stover at increased feed rate. For knife mill screen size of 25.4 mm and
optimum speed of 250 rpm, optimum feed rates were 7.6, 5.8, and 4.5 kg/min for switchgrass,
wheat straw, and corn stover, respectively, and the corresponding total specific energies were
7.57, 10.53, and 8.87 kWh/Mg and effective specific energies were 1.27, 1.50, and 0.24 kWh/Mg
for switchgrass, wheat straw, and corn stover, respectively. Energy utilization ratios were
calculated as 16.8%, 14.3%, and 2.8% for switchgrass, wheat straw, and corn stover, respectively.
These data will be useful for preparing the feed material for subsequent fine grinding operations
and designing new mills.
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Abstract:

The low temperature microwave activation of biomass has been investigated as a novel, energy
efficient route to bio-oils. The properties of the bio-oil produced were considered in terms of fuel
suitability. Water content, elemental composition and calorific value have all been found to be
comparable to and in many cases better than conventional pyrolysis oils. Compositional analysis
shows further differences with conventional pyrolysis oils including simpler chemical mixtures,
which have potential as fuel and chemical intermediates. The use of simple additives, e.g. HCI,
H2S04 and NH3, affects the process product distribution, along with changes in the chemical
composition of the oils. Clearly the use of our low temperature technology gives significant
advantages in terms of preparing a product that is much closer to that which is required for
transport fuel applications.
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Abstract:

Lactobacillus casei cells were immobilized on wheat grains and the effect of nine cryoprotectants
during freeze-drying was investigated. Survival and fermentative activity of the freeze-dried
immobilized biocatalysts was studied by monitoring pH, lactic acid and lactose content in
successive fermentations batches of both synthetic lactose medium and milk. Freeze-dried L.
casei cells immobilized on wheat grains without using cryoprotectants resulted in high cell survival
and metabolic activity. The same biocatalysts were stored at room temperature for 9 months and
at 4 [degree sign]C and -18 [degree sign]C for 12 months. Reactivation of the stored biocatalysts
was carried out in synthetic lactose medium. Storage at room and low temperatures (4 [degree
sign]C and -18 [degree sign]C) resulted in about 5.11, 4.9 and 4.3 final pH respectively during
fermentations, indicating the suitability of the immobilized biocatalysts for the production of mild
and low pH dairy products. The immobilization of a probiotic microorganism, such as L. casei, on
boiled wheat which contains prebiotic compounds might provide a potential synbiotic preparation.
Keywords: L. casei; Probiotic; Wheat; Immobilization; Freeze-drying
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Abstract:

Cereals are an important source of sterols and stanols in the human diet. The present study
underlines the effect of genotype and weather conditions in bread wheat, on total sterol and stanol
content (TSS), agronomic traits, proteins and ash content under organic conditions. Variations in
TSS as well as other characters between two sowing dates were observed. A broad genotypic
variability was also reported since extreme genotypes differed by more than 30 mg 100 g-1 DW for
TSS, with total stanol content varying twofold. Moreover, two groups of genotypes that differed in



agronomic production, ash and protein content were depicted, based on their response to an
increase in temperature. This result suggests that the genotypic factor prevails over the sowing
date factor for determining sterol and stanol traits in wheat cultivated under organic conditions.
Nevertheless, a strong interaction exists between the two factors, which can be used to drive
bioaccumulation of these molecules.
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Abstract:

For investigating carryover of some organophosphorus pesticide residues in the cereal food chain
from grain to consumer, a study was set up on wheat bran, flour and cookies, with and without
bran. Special emphasis was given to malathion and chlorpyrifos-methyl residues in cookies for
better protection of consumers. Pesticide-free wheat was placed in a small-scale model of a
commercial storage vessel and treated with these pesticides. The residue levels of insecticides
were determined in wheat, as well as in bran, flour and cookies produced from stored wheat at
various time intervals during storage. A multiresidue analysis was performed using GC-NPD and
GC-MS. Malathion and chlorpyrifos-methyl residue levels were higher than the maximum residue
limits (MRLs) in wheat after 240 days of storage. MRLs established by the EC for malathion and
chlorpyrifos-methyl in wheat are 8 and 3 mg kg-1, respectively. The residue levels of insecticides
in flour samples also exceeded the MRL (2 mg kg-1 for both insecticides). Eight months of storage
were not effective for reducing the residues in wheat to the levels below MRLs. Although,
considerable amounts of the insecticides remained in the bran and flour, the cookie processing
significantly reduced the concentrations in general. Chlorpyrifos-methyl was more persistent than
was malathion and comparatively less degradation occurred during milling and cookie processing
due to its physicochemical properties.
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Abstract:

The reported study aimed at developing an integrated management strategy for irrigation water
and fertilizers in case of wheat crop in a sub-tropical sub-humid region. Field experiments were
conducted on wheat crop (cultivar Sonalika) during the years 2002-2003, 2003-2004 and 2004-
2005. Each experiment included four fertilizer treatments and three irrigation treatments during the
wheat growth period. During the experiment, the irrigation treatments considered were 11 = 10%
maximum allowable depletion (MAD) of available soil water (ASW); 12 = 40% MAD of ASW; I3 =
60% MAD of ASW. The fertilizer treatments considered in the experiments were F1 = control
treatment with N:P205:K20 as 0:0:0 kg ha-1, F2 = fertilizer application of N:P205:K20 as
80:40:40 kg ha-1; F3 = fertilizer application of N:P205:K20 as 120:60:60 kg ha-1 and F4 =
fertilizer application of N:P205:K20 as 160:80:80 kg ha-1. In this study CERES-wheat crop growth
model of the DSSAT v4.0 was used to simulate the growth, development and yield of wheat crop
using soil, daily weather and management inputs, to aid farmers and decision makers in



developing strategies for effective management of inputs. The results of the investigation revealed
that magnitudes of grain yield, straw yield and maximum LAI of wheat crop were higher in low
volume high frequency irrigation (I1) than the high volume low frequency irrigation (I13). The grain
yield, straw yield and maximum LAl increased with increase in fertilization rate for the wheat crop.
The results also revealed that increase in level of fertilization increased water use efficiency
(WUE) considerably. However, WUE of the 12 irrigation schedule was comparatively higher than
the 11 and I3 irrigation schedules due to higher grain yield per unit use of water. Therefore,
irrigation schedule with 40% maximum allowable depletion of available soil water (12) could safely
be maintained during the non-critical stages to save water without sacrificing the crop vyield.
Increase in level of fertilization increases the WUE but it will cause environmental problem beyond
certain limit. The calibrated CERES-wheat model could predict the grain yield, straw yield and
maximum LAl of wheat crop with considerable accuracy and therefore can be recommended for
decision-making in similar regions.
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Abstract:

Plant emission of volatile organic compounds (VOCs) has a significant impact on arthropods and
plants and alters important functions in the agroecosystems. Three field source-sink microcosm
experiments evaluated variation in wheat plants volatile emissions and its impact on neighbouring
wheat plants' performance caused by genotype, aphid herbivory and soil nutrient availability due to
different cropping histories. An electronic nose detected qualitative differences in volatile
emissions. Two of the experiments established the source-sink relationships forcing the volatiles
through pipes. In these experiments wheat genotype was introduced as a variable of the source
plants. In the third experiment, the emissions of volatiles dispersed naturally affecting the
neighbourhood only by proximity and wheat genotype was a controlled factor. Plant genotype,
aphid attack and soil chemical changes caused by different cropping histories affected wheat
volatile emissions despite independent variations in plant biomass or resource allocation. This is
the first report of changes in distant plant biomass according to neighbouring plant genotype and
agricultural history. Wheat VOCs emissions were associated with changes in soil organic C, Ca,
Mg, total nitrogen and cation exchange capacity caused by the different cropping histories of the
soils tested. Variability in total biomass and resource allocation increased due to changes in VOCs
emissions promoted by longer cropping history or aphid feeding in two genotypes. When volatiles
were naturally dispersed into the neighbourhood, tiller weight in the sink individuals depended on
plant genotype and cropping history of its neighbours (i.e. VOCs source). These findings highlight
that ecological and environmental consequences of agricultural practices are more complex than
normally thought.
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Abstract:



The crude multienzyme extract produced by Fusarium oxysporum cultivated under submerged
conditions in 20 L bioreactor using brewers spent grain and corn cobs in a ratio 2:1 as the carbon
source was evaluated with regard to an efficient saccharification of hydrothermally treated wheat
straw. Several factors concerning the obtained hydrolysis yield and reaction rate were
investigated. The takeout of product sugars (in situ) was effective at reducing end-product
inhibition and lead to a bioconversion about 80% of the theoretical. A kinetic model incorporating
dynamic adsorption, enzymatic hydrolysis, and product inhibition was developed. The model
predicted very satisfactorily the experimental data.
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Abstract:

Three different methods for measuring dynamic dough density during proofing were investigated.
The three methods included: monitoring the change in apparent mass of a dough piece suspended
in silicone oil at 35 [degree sign]C; monitoring the change in dough volume during actual proofing
conditions with a novel imaging technique using structured lighting; and finally monitoring the
dough volume changes in a rheofermentometer at 35 [degree sign]C. All the methods resulted in
similar dough density profiles. However, dough density appeared to level off sooner when the oil
displacement method was used. This was not the case with the other two methods where density
continued to decrease up to the end of proofing. Dough density at the end of fermentation process
was related to the loaf volume after baking. The novel structured lighting method had the
advantage of being low cost and measuring dough density in actual proofing conditions as used in
breadmaking.

Keywords: Dough density; Dough proofing; Fermentation process; Wheat dough

Antonietta Baiano, Roberto Romaniello, Carmela Lamacchia, Ennio La Notte, Physical and
mechanical properties of bread loaves produced by incorporation of two types of toasted durum
wheat flour, Journal of Food Engineering, Volume 95, Issue 1, November 2009, Pages 199-207,
ISSN 0260-8774, DOI: 10.1016/j.jffoodeng.2009.04.029.
(http://www.sciencedirect.com/science/article/B6T8J-4W7B08C-
2/2/555f5516¢30bd07cd0b23346e5e1802b)

Abstract:

The aim was to study the effects of toasting of durum wheat kernels on the physical and
mechanical properties of bread containing increasing amounts of toasted wholemeal. Two toasting
procedures were considered: heating of the kernels arranged on tin cans (TDW1) and the stubble
burning (TDW2). The addition of toasted flour determined a decrease in volume (greater when
TDW2 was used) and detrimental effects on mechanical properties caused by the thermal
denaturation of the gluten-forming proteins and the interference of bran. Volume was negatively



correlated with compressibility, gumminess, masticability and positively correlated with elasticity
(0.824 < R < 0.971). The bread structural parameters were quantified by digital image analysis and
correlated to the variations of the mechanical properties. The addition of increasing percentages of
toasted wheat flour (especially, TDW1) determined significant increases of the cell density, and
decreases of cell mean area, and cell equivalent diameter. Statistically significant correlations
were obtained between cell density or equivalent diameter and the mechanical properties of all the
bread types according to a second order polynomial regression but only the former allowed to
predict approximately 60% of the variation of crumb compressibility and 87% of the variation of
elasticity and gumminess both in bread produced with TDW1 and in bread produced with TDW2.
Keywords: Bread; Mechanical properties; Structure; Toasting

B.P. Lamsal, J.M. Faubion, Effect of an enzyme preparation on wheat flour and dough color,
mixing, and test baking, LWT - Food Science and Technology, Volume 42, Issue 9, November
2009, Pages 1461-1467, ISSN 0023-6438, DOI: 10.1016/j.lwt.2009.04.003.
(http://www.sciencedirect.com/science/article/B6WMV-4W38RR2-
3/2/493abb465c0fd7ea3b63c40e8d1385e0)

Abstract:

Bleaching flours with natural rather than chemical extracts is attractive because it reduces risks
upon exposure and appeals to natural food consumers. This paper reports effects of a commercial
proprietary blend of “natural' bleaching enzymes on wheat flour and dough color, mixing behavior
and test bake performance. Enzyme preparation did not improve whiteness (L*) and yellowness
(b*) of flour system, but benzoyl peroxide sharply reduced b*. For whole wheat flour dough, L*
increased for enzyme-treated dough after 2-h resting, ending higher than benzoyl peroxide and
control dough. Yellowness increased in enzyme-treated dough. When enzyme application was
during milling, resulting whole wheat flour dough had much higher L*. Mixograms of flours with
increasing enzyme concentration showed severe dough weakness and rapid breakdown. Dialysis
of the enzyme preparation in 3500 molecular weight cutoff (MWCO) tubes and freeze-drying prior
to flour application recovered dough strength. I-cysteine in the enzyme mix was thought to
adversely affect dough strength, and dialysis helped recover dough strength. However, pup loaf
baking with dialyzed enzyme showed some loss of baking characteristics (loaf volume, loaf weight,
and proof height) over the control. Although the natural enzyme extract addition enhanced
whiteness for whole wheat dough, its effects on dough and baking properties were not favorable.
Keywords: Enzyme bleaching; Wheat flour; Dough rheology; Test baking

Xiuli Han, Xiaojian Ma, Jindun Liu, Hongping Li, Adsorption characterisation of water and ethanol
on wheat starch and wheat gluten using inverse gas chromatography, Carbohydrate Polymers,
Volume 78, Issue 3, 15 October 2009, Pages 533-537, ISSN 0144-8617, DOI:
10.1016/j.carbpol.2009.05.012.

(http://www.sciencedirect.com/science/article/B6TFD-4WC115V-
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Abstract:

Adsorption of water and ethanol on wheat starch and wheat gluten has been studied in the
temperature range of 60-150 [degree sign]C using inverse gas chromatography (IGC). From the
chromatographic retention data it is able to calculate the separation factors for the two solutes and
obtain values for thermodynamic parameters such as Gibbs free energy ([Delta]Gs) and the
enthalpy ([Delta]Hs) of adsorption of water and ethanol. The results indicate that water is adsorbed
more strongly than ethanol at all temperatures, and the low temperature is found to facilitate the
adsorptive separation of water from ethanol. It is also shown that the starch definitely plays a
crucial role for the water and ethanol separation, despite that wheat flour includes both gluten and
starch. The wheat starch is seen to have potential application in biomass water-ethanol separation
to obtain fuel ethanol through the preferential adsorption of water from aqueous ethanol.
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alkali hydrolysed wheat bran fractions, Food Chemistry, Volume 116, Issue 4, 15 October 2009,
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(http://www.sciencedirect.com/science/article/B6 T6R-4VWHW?73-
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Abstract:

Phenolic acid concentrations, profiles and antioxidant capacity of acid and alkali hydrolysates from
the bran of six wheat cultivars representing six Canadian market classes were determined.
Aqueous ethanol was used to extract the free phenolics (FP) and diethyl ether to extract the
insoluble bound phenolics released after acid and alkaline hydrolysis of the bran. Folin-Ciocalteu
(FC) reagent was used to estimate the total phenolic content and HPLC-UV to detect and
quantitate 14 phenolic acids and one lignan. trans-Ferulic acid was the dominant acid in the bran
extracts but mass spectrometric analysis showed tryptophan to be dominant in the FP extracts.
The antioxidant capacity of individual phenolic acids and extracts was assessed using 2,2-
diphenyl-1-picrylhydrazyl (DPPH), 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS),
and 6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid (Trolox) equivalent antioxidant
assays. The FP extracts had the lowest average antioxidant capacity and the hydrolysates the
highest. Based on the concentration of each phenolic acid in the extracts, and the antioxidant
capability of each phenolic standard, trans-ferulic acid was the dominant contributor (66.4-95.5%)
to antioxidant capacity of the wheat bran extract.

Keywords: Antioxidant; Phenolics; Phenolic acids; Hard wheat; Soft wheat; Durum; Spring wheat;
HPLC; DPPH; ABTS; Tryptophan

M.J. Khan, A. Razzaq, M.K. Khattak, L. Garcia, Effect of different pre-sowing water application
depths on wheat yield under spate irrigation in Dera Ismael Khan District of Pakistan, Agricultural
Water Management, Volume 96, Issue 10, October 2009, Pages 1467-1474, ISSN 0378-3774,
DOI: 10.1016/j.agwat.2009.05.001.
(http://www.sciencedirect.com/science/article/B6 T3X-4WGHJKV-
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Abstract:

Spate irrigation is a method of flood water harvesting, practiced in Dera Ismael Khan (D.l. Khan),
Pakistan for agricultural production for the last several hundred years in which during monsoon
period flood water is used for irrigation before wheat sowing. A field study on the effect of different
pre-sowing water application depths on the yield of wheat was conducted during 2006-2007. The
spate irrigation command areas normally receive the flood water as a result of rainfall on the
mountains during the months of July to September, which also carries a significant amount of
sediment load. The flood water flows in different torrents and is diverted through earthen bunds to
the fields for irrigation with depth of water application ranging from 21 to 73 cm and resulted in
sediment deposition of 1.8-3.6 cm per irrigation. In this study, the effect on wheat yield of three
different pre-sowing water application depths (D1 < 30 cm, D2 = 30-45 cm and D3 > 45 cm) were
studied under field conditions. Fifteen fields with field sizes of about 2-3 ha were randomly
selected, in each field five samples were collected for analysis of soil physical properties, yield and
yield components. Five major soil texture classes (silty clay, clay loam, silty clay loam, silt loam
and loam) were found in the area with water-holding capacity ranging from 23% to 36.3% (on a
volume basis) and bulk density varied from 1.35 to 1.42 g cm-3. About 36% more grain yield was
obtained from loam soil fields, followed by silt loam (24%) as compared to wheat grown on silty
clay soil condition. The maximum wheat grain yield of 3448 kg ha-1 was obtained from fields with
water application depths of 30-45 cm and the lowest wheat yield was recorded in fields with water
application depths greater than 45 cm. On-farm application efficiencies ranged from 22% to 93%



with an overall average of about 49%. Due to large and uneven fields, a lot of water is lost. In
general, the application efficiency decreased with increasing water application depth. Based on the
results of this research, in arid to semi-arid environments, for optimum wheat yield under spate
irrigation, the pre-sowing water application depth may be about 30-45 cm (September to July) and
under or over irrigation should be avoided.

Keywords: Spate irrigation; Application efficiency; Bulk density; Wheat yield; Water right and
distribution; Spate irrigation system
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Abstract:

The effects of the addition of enzyme products containing cellulase, hemicellulase, and [beta]-
glucosidase to anaerobic digestion systems were studied using Jose Tall Wheat Grass (wheat
grass) as a model substrate. Anaerobic digestion tests were performed using batch reactors
operated at 50 [degree sign]C. The application of enzyme products in three digestion
configurations were simulated and investigated: (1) enzyme addition to a single-stage digester, (2)
pre-treatment of wheat grass with enzymes followed by a single-stage anaerobic digestion, and (3)
enzyme addition to the first stage (hydrolysis and acidification) of a two-stage digestion system.
The enzyme products showed positive effects on the solubilization of wheat grass when used
alone to treat the wheat grass. However, no significant differences in biogas and methane vyields,
and volatile solids reduction resulted when the enzyme products were tested in the anaerobic
digestion systems. This reveals that the microorganisms present in the inoculum were effective in
carrying out the digestion of wheat grass. The types of microorganisms present in the inoculum
were identified using 16S rRNA sequence analysis. A comparison of the sequences between the
different inocula revealed that the prevalent operational taxonomic units were similar, but that the
acidified inoculum contained a higher percentage of the species Thermotogae.
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(http://www.sciencedirect.com/science/article/B6V24-4WOV7F4-
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Abstract:

The potential of crude enzyme extracts, obtained from solid state cultivation of four white-rot fungi
(Trametes versicolor, Bjerkandera adusta, Ganoderma applanatum and Phlebia rufa), was
exploited to modify wheat straw cell wall. At different fermentation times, manganese-dependent
peroxidase (MnP), lignin peroxidase (LiP), laccase, carboxymethylcellulase (CMCase), avicelase,
xylanase and feruloyl esterase activities were screened and the content of lignin as well as
hydroxycinnamic acids in fermented straw were determined. All fungi secreted feruloyl esterase
while LiP was only detected in crude extracts from B. adusta. Since no significant differences (P >
0.05) were observed in remaining lignin content of fermented straw, LiP activity was not a limiting
factor of enzymatic lignin removal process. The levels of esterified hydroxycinnamic acids
degradation were considerably higher than previous reports with lignocellulosic biomass. The data



show that P. rufa, may be considered for more specific studies as higher ferulic and p-coumaric
acids degradation was observed for earlier incubation times.
Keywords: Wheat straw; White-rot fungi; Biodegradation

Mohamed Agqiel Dalvie, Leslie London, Risk assessment of pesticide residues in South African raw
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Abstract:

The presence of pesticide residues in wheat produced and imported in South Africa was
determined and their health risks assessed. Pesticides were detected in all local (median = 1,
range: 1-3, n = 71) and imported (median = 1, range: 1-6, n = 13) samples. Multiple pesticides (>1
pesticide) were detected in about 30% local samples and 39% imported samples. Eight different
pesticides were detected in total. The most frequently detected pesticides were mercaptothion
(99%), permethrin (19%) and chlorpyrifos (17%). Nine (11%) samples exceeded the EU wheat
MRL for permethrin (0.05 mg/kg) which included 7 (10%) local samples and 2 (15%) imported
samples. The highest fenitrothion level (0.65 mg/kg) corresponds to an intake that was below but
near the estimated short-term safety threshold. The results call for an investigation into the levels
of pesticide residues in cereal-based food and for tighter regulation and regular monitoring by
government and industry.

Keywords: Pesticides; Wheat; Health standards; Acceptable daily intake; Cancer; Endocrine
disruption

W. Guan, Q. Zhang, The effect of moisture content and compaction on the strength and arch
formation of wheat flour in a model bin, Journal of Food Engineering, Volume 94, Issues 3-4,
October 2009, Pages 227-232, ISSN 0260-8774, DOI: 10.1016/j.jfoodeng.2009.03.013.
(http://www.sciencedirect.com/science/article/B6 T8J-4VXDTNW-
1/2/157¢c36602798c986023e4647e560b2cf)

Abstract:

An experimental study was carried out to determine the effect of compaction on arching of wheat
flour in storage. A model bin 475 mm in height and 600 x 375 mm in cross-section was used to
conduct tests and wheat flour at moisture contents (MC) of 8.6% and 14.2% was tested. Direct
shear tests were performed to determine the angle of internal friction and cohesion of wheat flour
subjected to various compaction pressures. It was observed that the internal friction angles were
about the same for the wheat flour at two moisture contents (37.6[degree sign] vs. 37.5[degree
sign]), but cohesion for 14.2% MC was 72% higher than that for 8.6% MC. The flowability of wheat
flour decreased with increasing compaction pressure sharply at the initial stage of compaction.
Compaction led to a 64% increase in required hopper opening for arching-free flow for flour at
8.6% MC, and 49% at 14.2% MC. However, compaction pressure had little effect on arch
formation after it reached above 5 kPa.
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Abstract:



The aim of this study was to determine the effect of three hydrocolloids from different sources
(arabic gum, pectin and hydroxypropylmethylcellulose) on wheat dough major components (gluten
and starch) using hydrated model systems. Gluten characteristics were evaluated concerning
hydration properties (swelling, water retention capacity, water binding capacity), gluten quality
(gluten index, the amount of wet and dry gluten), protein sodium dodecyl sulphate extractability,
and rheological properties (elastic and viscous moduli); whereas the effect of hydrocolloids on
wheat starch was assessed by recording the viscometric profile. Results showed that hydrocolloids
tested affected in different extent to starch and gluten properties, being their effect dependent on
the hydrocolloid type and also its concentration. All the hydrocolloids, with the exception of arabic
gum, decreased the viscoelastic moduli during heating and cooling, yielding a weakening effect on
gluten. Pectin mainly acted on gluten properties, varying gluten hydration, and also the quantity
and quality of gluten. In addition, arabic gum acted primarily on the viscometric properties of
starch. Therefore, hydrocolloid effect was greatly dependent on the hydrocolloid type, which
defines its interaction with other components of the system.
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wheat gliadin solution in 50% (v/v) aqueous propanol, Journal of Food Engineering, Volume 94,
Issues 34, October 2009, Pages 290-294, ISSN 0260-8774, DOI:
10.1016/j.jfoodeng.2009.03.029.

(http://www.sciencedirect.com/science/article/B6 T8J-4W15KMB-
1/2/a179258de72d2abc1b3c23c5569dbc0a)

Abstract:

Influences of methylcellulose on dynamic rheological behaviors of 50 g L-1 (dilute) wheat gliadins
in 50% (v/v) aqueous propanol were investigated as a function of methylcellulose concentration C
ranging from 5 to 20 g L-1. The mixture solutions exhibit shear rate thinning that becomes
pronounced with increasing C. Specific viscosities of the first and the second Newtonian plateau
viscosities, as well as the steady-flow viscosity as a function of C, reveal that methylcellulose is in
the semi-dilute unentangled regime at temperatures from 5 to 65 [degree sign]C. The
intermolecular interaction between methylcellulose and gliadins provides high flow resistance,
improved shear thinning and steady-flow activation energy of the mixture solution in comparison
with pure gliadins solution.
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S. El-Meccawi, M. Kam, A. Brosh, A.A. Degen, Energy intake, heat production and energy and
nitrogen balances of sheep and goats fed wheat straw as a sole diet, Livestock Science, Volume
125, Issue 1, October 2009, Pages 88-91, ISSN 1871-1413, DOI: 10.1016/j.livsci.2009.02.018.
(http://www.sciencedirect.com/science/article/B7XNX-4VVN50X-
1/2/d7c32efb490c8c0cad72494aa6103239)

Abstract:

Large areas of the Negev desert are used for rain-fed winter cereal production. Consequently,
cereal straw is an important dietary component of sheep and goats raised by the Bedouin in the
Negev Desert under both grazing and pen-fed conditions. Often, it is the sole feed offered,
although it is relatively low in crude protein content and metabolizable energy yield. We
determined metabolizable energy intake and heat production in desert adapted fat-tailed Awassi
sheep (n = 8; 49.5 +/- 6.6 kg) and mixed breed goats (n = 8; 42.6 +/- 11.7 kg) when offered only
wheat straw ad libitum, and calculated their energy and nitrogen balances. We hypothesized that
there is a difference between sheep and goats in the ability to use wheat straw and predicted that
goats would be better able to use wheat straw as an energy and nitrogen source than would
sheep. Dry matter intakes of the wheat straw by sheep and goats were similar, 43.4 and 42.6 g kg-
0.75 d- 1, respectively, as were apparent dry matter digestibilities, 44.1% and 43.6%, respectively.



Metabolizable energy intakes in sheep and goats were also similar, 308.9 and 302.9 kJ kg - 0.75
d- 1, respectively, as were their heat productions, 502.3 and 501.0 kJ kg - 0.75 d- 1, respectively.
Sheep and goats were in negative energy balance, and both lost similar amounts of body
reserves, 193.6 and 198.1 kdJ kg - 0.75 d- 1, respectively. Also, both were in negative nitrogen
balances; however, the goats were in a lesser deficit (P < 0.05) than the sheep, 0.161 and 0.196 g
kg - 0.75 d- 1, respectively. Therefore, our predictions were partially confirmed in that the goats
were better able to use the nitrogen but not the energy when consuming low-quality wheat straw.
Keywords: Desert adapted sheep and goats; Low-quality wheat straw; Dry matter intake and
digestibility; Heat production; Energy balance; Nitrogen balance
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Abstract:

In our experiments, treatment of wheat seedling roots with varying concentrations of NaCl caused
the inhibition of primary root growth in a dose-dependent manner, which was consistent with the
progressive DNA laddering in the primary root tips. Upon 100, and 200 mM NaCl stress, the
increase of carbon monoxide (CO) release and heme oxygenase (HO) activity was observed. By
contraries, treatment with 400 mM NaCl is otherwise, that the result displays a decreasing
tendency. Besides DNA laddering, 200 mM NacCl treatment exhibited the induction of other
programmed cell death (PCD) associated with phenomenon in the primary root tips, such as
TUNEL staining, nuclear condense and deformation. Further, HO's catalytic product CO was able
to dose-dependently mitigate 200 mM NaCl-induced inhibition of root growth and delay PCD.
These effects were prevented strongly by incubation with DETC (a Cu/Zn-SOD inhibitor), and
differentially influenced by Tiron (a scavenger of superoxide anion) and apocynin (an inhibitor of
NADPH oxidase). Meanwhile, 50% CO aqueous solution inhibited the overproduction of
superoxide anion, NADPH oxidase activities and corresponding transcript, and enhanced
superoxide dismutase (SOD) activity, Mn-SOD and Cu/Zn-SOD transcript. Taken together, the
results suggested that CO might be involved in plant tolerance against salinity stress, and its
alleviation of PCD and inhibition of root growth was related to the decrease of superoxide anion
overproduction partially via up-regulation of SOD and down-regulation of NADPH oxidase
expression.
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Abstract:

The lactic acid microflora of nine traditional wheat sourdoughs from the Midi-Pyrenees area (South
western France) was previously isolated and preliminary characterized using conventional
morphological and biochemical analysis. However, such phenotypic methods alone are not always
reliable and have a low taxonomic resolution for identification of lactic acid bacteria species. In the
present study, a total of 290 LAB isolates were identified by PCR amplification using different sets
of specific primers in order to provide a thorough characterization of the lactic flora from these



traditional French sourdoughs. Overall, the LAB isolates belonged to 6 genera: Lactobacillus
(39%, 8 species), Pediococcus (38%, 1 species), Leuconostoc (17%, 2 species), Weissella (4%, 2
species), Lactococcus (1%, 1 species) and Enterococcus (< 1%, 1 species) and 15 different
species were detected: L. plantarum, L. curvatus, L. paracasei, L. sanfranciscensis, L. pentosus,
L. paraplantarum, L. sakei, L. brevis, P. pentosaceus, L. mesenteroides, L. citreum, W. cibaria, W.
confusa, L. lactis and E. hirae. Facultative heterofermentative LAB represent more than 76% of the
total isolates, the main species isolated herein correspond to L. plantarum and P. pentosaceus.
Obligate heterofermentative lactobacilli (L. sanfranciscencis, L. brevis) represent less than 3% of
the total isolates whereas Leuconostoc and Weissella species represent 21% of the total isolates
and have been detected in eight of the nine samples. Detection of some LAB species was
preferentially observed depending on the isolation culture medium. The number of different
species within a sourdough varies from 3 to 7 and original associations of hetero- and
homofermentative LAB species have been revealed. Results from this study clearly confirm the
diversity encountered in the microbial community of traditional sourdough and highlight the
importance of LAB cocci in the sourdough ecosystem, along with lactobacilli.
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Abstract:

This paper studied the accumulation and bioavailability of copper and nickel in wheat plants grown
in contaminated soils from the oasis, northwest China. The concentrations of Cu and Ni in studied
soils were all more than Cu and Ni limit of grade Il soil environmental quality standards in China;
furthermore the concentration of Cu in soil S5 and the concentrations of Ni in soil S1, S3, S5, and
S6 exceeded grade lll soil environmental quality standards in China. Among eight extractants, the
extractable Cu concentrations in soils generally followed the descending order EDTA > Citric acid
> NH4Ac > NH4NO3 > MgCI2 [approximate] Tartaric acid > Acetic acid > Oxalic acid. The
extraction capacity of Ni was as follow: Citric acid > EDTA > NH4Ac > tartaric acid > NH4NO3
[approximate] Acetic acid [approximate] Oxalic acid > MgCI2. The sequences of Ni average
concentrations in different parts of the wheat plant were roots > leaves > shells > stocks > grains;
the sequences of Cu average concentrations in different parts were also roots > leaves > shells >
grains > stocks. Soil studied is not fit to plant the wheat crops for human consumption; soils
studied posed high potential health risk for human health through food chains. Average Bio-
concentration factor (BCF) and translocation factor (TF) of Cu in different parts of wheat plants
were greater than those of Ni. The process of Cu and Ni uptake and accumulation by wheat plants
were probably linked to the concentrations of available copper and nickel in the oasis soils,
physical and chemical parameters of soils, and different parts of wheat plants. Citric acid and
NH4Ac extraction procedures provided a good indication of Cu bioavailability among nine kinds of
evaluation methods.
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Abstract:

Plant breeders are interested in rationally reducing the number of testing environments for
breeding new genotypes adapted to diverse conditions. One way to characterize the adaptation of
a genotype is to use the joint regression model. Our objectives were to estimate the stability for
grain yield (GY), grain protein yield (GPY) and grain protein content (GPC) of a set of wheat
genotypes grown under varying nitrogen conditions and then to determine optimal numbers of
environments for assessing the slopes of joint regression.

Twenty-seven wheat genotypes were grown in Northern France in 27 environments that were
combinations of two years, seven locations, three nitrogen levels and two sowing densities.
Optimal number or threshold number of environments was estimated for means and slopes of a
joint regression model by comparing four environment sampling methods using a bootstrap
procedure. Mean environmental grain yield ranged from 5.9 t/ha to 10.5 t/ha. The 27 genotypes
showed diversity for the slopes of the joint regression. The four sampling methods produced
different threshold numbers of environments. Method D, where extreme environments with high
and low potentials were sampled, was the most economic and time-saving method within the
network. In this case, on average, 11, 10, and 12 environments were sufficient to accurately
estimate the slope of joint regression for GY, GPY, and GPC respectively. Further studies should
focus on identification of the morphological, physiological and molecular traits associated with
adaptation to low input nitrogen with such optimal number of environments considering the
economic and environmental challenges.

Keywords: Bootstrap method; Genotype x environment interaction; Joint regression; Stability
statistics; Winter wheat
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Abstract:

Several crop simulation models calculate grain yield by assuming that the rate of change of
harvest index ([delta]Hl/[delta]t) is constant (at rate k) during grain growth. Such behaviour has
been identified in many crops, although the literature contains many examples of variations in k.
The concept is useful if it approximates the truth in most circumstances, or if departures from both
linearity and constancy are predictable from either the environment or the state of the crop. In this
paper we examine the hypothesis that much of the variation in k is related to both crop biomass at
the start of grain filling (BGF) and the crop growth rate during grain growth (CGF). Calculations
using simple partitioning rules indicated that both factors are important. We showed that k
increases rapidly as BGF decreases below about 9.0 Mg DM/ha, but decreases only slowly with
increases of BGF above 9.0 Mg DM/ha. The analysis also showed that the increase in HI with time
is quadratic rather than linear. We analysed data from 68 field grown wheat crops with variation in
cultivar, location, irrigation, ambient CO2 concentration and sowing dates. These showed an
almost three-fold variation in k (0.0058-0.0164 day-1). Across all data sets, there was a negative
linear relationship (y = 0.02 - 0.0006x, R2 = 0.41, p < 0.001) between k and BGF. Overall, these
results suggest that some of the variation in k can be accounted for by differences in BGF. We
suggest that any model that uses harvest index change as a basis for calculating yield should
account, at least, for variations in BGF.

Keywords: Crop biomass; Crop model; Grain filling; Partitioning
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Abstract:

Conventional tilled transplanting, a widely practiced method of rice (Oryza sativa L.) establishment
in puddled soils in rice-rice and rice-wheat (Triticum aestivum L.) systems in Asia, requires a large
amount of labor and water, which are becoming scarce and expensive. Growing more food with
the same production costs or even reduced costs and sustaining the quality of the natural resource
base are a major concern. On-farm trials were conducted in Chuadanga District of Bangladesh
during the wet season as monsoon rice (aman) and during the dry season as winter rice (boro) in
2006-07 to evaluate the effects of establishment methods with improved crop management on
productivity, resource (land, water, and labor) use, and economic return. Rice was established by
sowing in line with a drum seeder on conventional tilled puddled soils (CT-DrumR) and by
transplanting in line on the day of CT-DrumR (CT-TPR1) and 30 and 35 days after CT-DrumR
(CT-TPR2) in aman and boro seasons, respectively. Farmers' usual transplanting time
corresponds to the day of CT-TPR2. Grain yields in CT-DrumR and CT-TPR2 were similar but the
crop occupied the main field 22-24 days longer in CT-DrumR than in CT-TPR2, resulting in lower
productivity (45 kg grain ha-1 day-1 vs. 55 kg grain ha-1 day-1) in both seasons. Drum-seeded rice
matured earlier by 8 and 11 days, received 12% and 6% less irrigation water, saved 19 and 24
person-days ha-1, and gave higher gross margins of 6% and 4% but input costs increased by 20%
and 12% than CT-TPR2 in aman and boro seasons, respectively. There is a need to examine
these benefits of drum-seeded rice in relation to the feasibility of adoption by farmers.

Keywords: Productivity; Resource use; Direct-drum-seeded and transplanted rice

R.A. Lawes, Y.M. Oliver, M.J. Robertson, Integrating the effects of climate and plant available soil
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1/2/eaed4594fba58d0e8e74dbc1ed77e4781)

Abstract:

In the Mediterranean farming systems of the Western Australian wheatbelt, crop yields are
influenced primarily by the amount and distribution of rainfall and the soil's capacity to hold
moisture. The wheatbelt's growing season rainfall varies in the range of 200-400 mm (average)
and the plant available water holding capacity (PAWC) of soils is generally in the 40-140 mm
range. The grain yield of wheat is sensitive to this combination of small rainfall and small storage
capacity.

In this study, we explore the relationship between yield and PAWC using a combination of
simulation modelling and analysis of field data. Crop yields and soil properties were monitored in
detail at 17 locations (PAWCs 43-131 mm) across six seasons (1997-2005). Crop yields were also
simulated using the APSIM crop simulator (RMSE = 311 kg/ha) to evaluate the long-term
relationship between crop yield and plant available water capacity using 106 years of historical
climate data.

The relationship between crop yield and PAWC varied with season, and two important factors
emerged: (1) for PAWC < 65 mm, there was a linear relationship with crop yields that ranged from
17 kg/ha/mm to 58 kg/ha/mm of PAWC across seasons; (2) for PAWC 65-131 mm the crop yield
response to PAWC ranged from 11.5 kg/ha/mm in 45% of seasons to no response.

The impact of PAWC on crop yield was reduced in seasons with late rainfall, and magnified in
seasons with reduced rainfall late in the growing season. Six distinct season types with different



yield-PAWC relationships are identified and season-specific management strategies that exploit
within-field variation in PAWC are developed to manage the spatial variation of PAWC in a field.
Keywords: Wheat yield; Yield variation; Plant available water capacity; APSIM
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Abstract:

Winter wheat is sown in the autumn and harvested the following summer, necessitating the ability
to survive subfreezing temperatures for several months. Autumn months in wheat-growing regions
typically experience significant rainfall. Hence, the wheat plants usually are exposed to freezing
temperatures when they have high moisture content and are growing in very wet soil. Both of
these conditions are conducive to freezing stresses different from those that occur under lower
moisture conditions. This study was conducted to seek genetic variability among winter wheat
lines and their progeny in the ability to tolerate freezing in saturated soil. Fully acclimated
seedlings in saturated soil were frozen to a narrow range of temperature conditions that resulted in
about 50% mortality of the most freezing tolerant lines studied. The temperature of the soil near
the crowns of the plants was recorded every 2 min throughout each freezing episode. The
following components were then determined for each freezing episode: the amount of time the
plants remained in subfreezing temperature before all freezable water had been converted to ice;
the rate of cooling from the freezing temperature to the minimum temperature; the minimum
temperature; the length of time the plants remained at the minimum temperature; the rate of
temperature increase from the minimum to O [degree sign]C after freezing; and the total amount of
time the plants were actually frozen. Partial regression analysis revealed the minimum
temperature significantly influenced survival in all of the progeny populations, while the other five
components significantly influenced survival in some, but not all of the populations, suggesting
genotypic differences in the ability to tolerate variation in specific aspects of the freezing process.
Evidence from progeny populations suggested that improved freezing tolerance was associated
with decreased sensitivity to the length of time held at the minimum temperature and increased
responsiveness to the post-freezing warming rate. Further analysis of this kind of variation may
enable the genetic combining of sources of tolerance of the stresses imposed by specific
components of the freezing process, leading to cultivars with improved tolerance of freezing in
saturated soil.
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antifungal activity of wheat PR4 proteins, FEBS Letters, Volume 583, Issue 17, 3 September 2009,
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Abstract:



PR4 proteins possess antifungal activity against several pathogenic fungi suggesting a pivotal role
in defence reactions against plant pathogen attack. We already showed that wheatwin1, a wheat
PR protein of class 4, is endowed with ribonuclease activity. In this study we produced three
mutants altering the active site and performed comparative analysis with the native protein also in
the presence of the ribonuclease inhibitor 5'-ADP. We characterized the RNA binding site and its
interaction with 5'-ADP by 3D modelling and docking studies. Moreover, in vitro antifungal assays
have been carried out in order to study the relationship between antifungal and ribonuclease
activities. Finally, localization of wheatwin1 in Fusarium culmorum spores was evaluated using
fluorescence light microscope.

Keywords: PR proteins; Antifungal activity; Ribonuclease activity; Homology modelling; Molecular
docking; Triticum aestivum; Fusarium culmorum
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Abstract:

In semi-arid environments with a shortage of water resources and a risk of overexplotation of
water supplies, spring wheat (Triticum aestivum L.) is a crop that can reduce water use and
increase water productivity, because it takes advantage of spring rainfall and is harvested before
the evaporative demands of summer. We carried out an experiment in 2003 at 'Las Tiesas' farm,
located between Barrax and Albacete (Central Spain), to improve accuracy in the estimation of
wheat evapotranspiration (ETc) by using a weighing lysimeter. The measured seasonal ETc
averages (5.63 mm day-1) measured in the lysimeter was 417 mm compared to the calculated
ETc values (5.31 mm day-1) calculated with the standard FAO methodology of 393 mm. The
evapotranspiration crop coefficient (Kc) derived from lysimetric measurements was Kc-mid: 1.20
and Kc-end: 0.15. The daily lysimeter Kc values were fit to the evolution linearly related to the
green cover fraction (fc), which follows the crop development pattern. Seasonal soil evaporation
was estimated as 135 mm and the basal crop coefficient approach was calculated in this study,
Kcb which separates crop transpiration from soil evaporation (evaporation coefficient, Ke) was
calculated and related to the green cover fraction (fc) and the Normalized Difference Vegetation
Index (NDVI) obtained by field radiometry in case of wheat. The results obtained by this research
will permit the reduction of water use and improvement of water productivity for wheat, which is of
vital importance in areas of limited water resources.

Keywords: Wheat; Crop evapotranspiration; Lysimeter; Single and dual crop coefficients; Green
cover fraction; Normalized Difference Vegetation Index
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Abstract:

The cost efficiency of the biorefining process can be improved by extracting high-molecular-mass
hemicelluloses from lignocellulosic biomass prior to ethanol production. These hemicelluloses can
be used in several high-value-added applications and are likely to be important raw materials in
the future. In this study, steam pretreatment in an alkaline environment was used to pretreat the
lignocellulosic biomass for ethanol production and, at the same time, extract arabinoxylan with a
high-molecular-mass. It was shown that 30% of the arabinoxylan in barley straw could be



extracted with high-molecular-mass, without dissolving the cellulose. The cellulose in the solid
fraction could then be hydrolysed with cellulase enzymes giving a cellulose conversion of about
80-90% after 72 h. For wheat straw, more than 40% of the arabinoxylan could be extracted with
high-molecular-mass and the cellulose conversion of the solid residue after 72 h was about 70-
85%. The high cellulose conversion of the pretreated wheat and barley straw shows that they can
be used for ethanol production without further treatment. It is therefore concluded that it is possible
to extract high-molecular-mass arabinoxylan simultaneously with the pretreatment of biomass for
ethanol production in a single steam pretreatment step.

Keywords: Steam pretreatment; Arabinoxylan; Enzymatic hydrolysis; Biorefinery
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Abstract:

A bidimensional finite element model that predicts temperature distribution and moisture migration
of wheat stored in silobags due to seasonal variation of climatic conditions is described. The model
includes grain respiration and calculates carbon dioxide and oxygen concentrations during storage
as well as the associated dry matter loss.

The model validation was carried out by comparing predicted with measured temperature and
moisture content (MC) data. The temperature standard errors of the model validation were 1.94
[degree sign]C at the bottom, 1.35 [degree sign]C in the middle and 1.20 [degree sign]C at the top
layer. The model predicted moisture increase in the top grain layer during storage ranging from 1.0
to 1.5% w.b., while the measured increase ranged from 0.4 to 0.8% w.b.

Predicted average CO2 and O2 concentrations were compared with measured data. For dry wheat
(12.5% w.b.), after 100 days of storage, differences in concentrations were 1.8 and 0.6% points for
CO2 and 02, respectively. For wet wheat (16.4% w.b.), the model predicted the total consumption
of O2 after five days while the observed O2 data never dropped below 5%. The difference
between the measured and predicted CO2 concentration for the fifth day was 1.1%. For the range
of MCs considered in this work, the change in CO2 concentration during storage was satisfactorily
predicted by use of White et al. (1982) estimation of CO2 production rate, but prediction of 02
concentration was poor for wet grain.

Ivan Petric, Almir Sestan, Indira Sestan, Influence of initial moisture content on the composting of
poultry manure with wheat straw, Biosystems Engineering, Volume 104, Issue 1, September 2009,
Pages 125-134, ISSN 1537-5110, DOI: 10.1016/j.biosystemseng.2009.06.007.
(http://www.sciencedirect.com/science/article/B6WXV-4WPS9KW-
4/2/34dc4123e35b2f8d0bed669cc515f7e6)

Abstract:

The effect of initial moisture content (MC) on the composting of poultry manure with wheat straw in
terms of the temperature of the compost, its emission of carbon dioxide and ammonia, and the
rate of conversion of organic matter were investigated. Three experiments were carried out in
closed laboratory-scale reactors under adiabatic conditions. The initial MC of the mixture of poultry
manure and wheat straw showed a significant effect on aerobic composting process. The results
demonstrated that for composting poultry manure with wheat straw, relatively high MCs are better
at achieving higher temperatures and retaining them for longer times. However, high MCs can lead
to increased losses of ammonia, which need be controlled by the addition of suitable additives.
The results of this study suggest that an initial MC of around 69% can be considered as being
suitable for the efficient composting of poultry manure mixed with wheat straw.
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Abstract:

Surface characteristics of untreated and lipase-treated wheat straw (WS) have been investigated
using Fourier transform infrared spectroscopy (FTIR), scanning electron microscopy (SEM), and
SEM-Energy dispersive X-ray spectroscopy (SEM-EDX). Static contact angle of WS surface was
determined by the pendant drop method. The WS thermal stability was also investigated using the
thermogravimetric analysis (TGA). It was shown that the lipases from Candida cylindracea
insignificantly changed the chemical group, microscopic morphology, and wettability of the WS
inner surface. However, FTIR showed the lipases could effectively remove the hydrophobic
lipophilic extractives and silica from the outer surface of untreated WS, and increased the hydroxyl
group content in the outer surface. SEM images also exhibited the lipases stripped off the dense
hydrophobic layer on the WS outer surface with the help of shear force. SEM-EDX analysis
showed that the lipase treatment reduced Si content on the WS outer surface from 12.44 to
1.33%. The water contact angle of the WS outer surface decreased from 92.7[degree sign] to
65.2[degree sign] after lipase treatment, which indicated that the wettability of the lipase-treated
WS outer surface was equivalent to that of the inner surface with a water contact angle of about
63[degree sign]. Lipase-treated and untreated WS had a similar thermal stability. Therefore, the
lipase treatment was one of the potential methods to improve the wettability of natural fibers in
composite material processing. Comparative testing of particleboards produced from the whole
WS untreated and treated by the lipases is under way to evaluate the overall effects of the lipase
treatment on the improvement in their mechanic performances.
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Abstract:

Effect of thermal treatment at 50-90 [degree sign]C on wheat gluten hydrolysis by papain was
evaluated in this study. Thermal treatment decreased the amount of sodium dodecyl sulfate (SDS)
extractable protein. The treatments at 80 and 90 [degree sign]C had a strong impact on protein
extractability. Thermal treatment for 30 min resulted in a significant reduction in SDS extractable
glutenin level in wheat gluten. A significant drop in free sulphydryl level was found in wheat gluten
treated at 70 [degree sign]C for 30 min. It indicated that cross-linking of glutenin through S-S
occurred during thermal treatment. The treatments at 70-90 [degree sign]C led to significant
decreases in soluble and nitrogen level, while significant increases in peptide nitrogen amount in
the hydrolysates from treated gluten were found. A time-dependent effect was observed for the
changes in soluble forms of nitrogen and PN. Thermal treatment resulted in molecular mass
distribution change according to gel permeation chromatography analysis. Thermal treatment
significantly increased the amount of fractions with molecular mass beyond 10 K (67.2%) in the
hydrolysates and greatly decreased the amounts of fractions with MM of 10-5 K and below 5 K in
hydrolysates.

Keywords: Wheat gluten; Enzymatic hydrolysis; Thermal treatment; Molecular mass distribution



A.M. Digesu, C. Platani, L. Cattivelli, G. Mangini, A. Blanco, Genetic variability in yellow pigment
components in cultivated and wild tetraploid wheats, Journal of Cereal Science, Volume 50, Issue
2, September 2009, Pages 210-218, ISSN 0733-5210, DOI: 10.1016/j.jcs.2009.05.002.
(http://www.sciencedirect.com/science/article/B6WHK-4WGK4H5-
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Abstract:

Yellow pigment concentration (YPC) in durum wheat is an important criterion in the assessment of
semolina quality, particularly in determining the commercial and nutritional quality of end-products.
Genetic variability of YPC and carotenoid components was analysed in 102 wild and cultivated
tetraploid wheat accessions in two ftrials. Overall, modern cultivars showed significantly higher
values of YPC compared to old cultivars and wild ssp. dicoccum and ssp. dicoccoides accessions.
Total carotenoid concentration varied between 1.178 and 4.416 [mu]g/g with an average of 2.460
[mu]g/g. The portion of carotenoids amounted to 33.2% of the YPC in 80 wheat accessions
examined in the 2006 trial. Lutein was the main component of carotenoids, followed by zeaxanthin
and [beta]-carotene. [alpha]-carotene and [beta]-cryptoxanthin were minor components. Pigment
concentration was negatively correlated with kernel weight and grain protein concentration.
Significant positive correlations were found between b* index and YPC. Knowledge of the
carotenoid composition and concentration is useful for wheat breeders in the development of
cultivars with high yellow colour and enhanced phytochemical concentrations, and provides
valuable information for evaluating contributions to health benefits from the consumption of durum
wheat end-products.
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recombinant inbred linepopulation in bread wheat, Journal of Cereal Science, Volume 50, Issue 2,
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Abstract:

One hundred and sixty-eight F6 recombinant inbred lines (RILs) derived from Chinese wheat
cultivars, PH82-2 and Neixiang188, were used to determine the cumulative effects of HMW-GS
and LMW-GS composition and quantity of gluten protein fractions on dough mixograph properties.
A wide range of variation for all parameters in the RILs was detected. Major gene loci of HMW-GS
were associated with variation in mixograph characters, but accounted for no more than 25.3% of
the phenotypic variations. Glu-D1, together with Glu-B3, played the most important role in
determining the properties. Additive effects of HMW-GS and LMW-GS showed maijor contributions
to most of the variation of mixograph parameters, and epistatic effects were also important and
could be counter to additive effects of individual loci. The quantity of gluten protein fractions,
especially the quantity of glutenin, LMW-GS, and Glu-B3, showed highly significant correlations
with most of the quality parameters, but the correlation coefficients were influenced by grain
hardness, protein content, or both. Protein quality could be greatly improved through increasing
the quantity of glutenin, while holding desirable composition of HMW-GS and LMW-GS alleles,
with an appropriate ratio of quantity of glutenin to gliadin.

Keywords: Triticum aestivum L.; Gluten protein; Mixograph; 1BL.1RS; HPLC; Quantity of gluten
protein fraction
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changes the wheat grain proteome, Journal of Cereal Science, Volume 50, Issue 2, September
2009, Pages 248-254, ISSN 0733-5210, DOI: 10.1016/j.jcs.2009.06.002.



(http://www.sciencedirect.com/science/article/B6WHK-4WJBBTV-
2/2/2e648e6776d564c7e1b64c21b44491a2)

Abstract:

Spring wheat (Triticum aestivum L. cv. Triso) was grown in a free-air CO2 enrichment (FACE) field
experiment in order to gain information on CO2-induced effects on grain composition and quality at
maturity. A proteome analysis was performed using two-dimensional gel electrophoresis (2-DE)
and protein identification was done with mass spectrometry (MALDI-TOF MS). In elevated CO2
(526 [mu]l I-1), an increase of 13.5% in grain yield was observed relative to 375 [mu]l I-1 at a low
level of significance (P = 0.528). Total grain protein concentration was decreased by 3.5% at a
high level of statistical significance. Most importantly, a number of statistically significant changes
within the grain proteome were observed, as the levels of 32 proteins were affected by elevated
CO2: 16 proteins were up-regulated and 16 were down-regulated. Our experiment demonstrates
that high-CO2 can markedly affect the proteome of mature wheat grain. The potential role of the
proteins, changed in response to CO2 enrichment, is discussed as some may affect grain quality.
For the task of selecting cultivars resistant to CO2-induced quality loss, we propose to consider
the proteins affected by elevated CO2 identified in this work here.
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Abstract:

In this work, an ultrasound-assisted procedure for the extraction of defatted wheat germ proteins
by reverse micelles was established. Response surface methodology (RSM) was used to optimize
the ultrasound-assisted extraction (UAE) parameters (ultrasonic output power, ultrasonic time and
pulse mode) for enhancing the forward extraction efficiency of defatted wheat germ proteins by
implementing a three-level, three-variable Box-Behnken experimental design. The independent
variable with the largest effect on response was X2 (ultrasonic time), followed by X1 (ultrasonic
output power) and X3 (pulse mode). The optimum extraction conditions were found to be
ultrasonic output power 363 W, ultrasonic time 24 min and pulse mode 2.4 s on and 2 s off (2.4 s:2
s). Under these conditions, the forward extraction efficiency of defatted wheat germ proteins can
increase from 37% to 57%, and the final protein extraction efficiency by reverse micelles can reach
45.6%, making the advantage of reverse micelles much more obvious than alkaline extraction and
isoelectric precipitation on the separation of protein.

Keywords: Ultrasound-assisted extraction; Defatted wheat germ proteins; Reverse micelles;
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Abstract:

The effect of different breadmaking processes (conventional, frozen dough, frozen partially baked
bread) and the effect of the storage period on the technological quality of fresh wholemeal wheat
breads are investigated. In addition, the impact of the exogenous fungal phytase on the phytate
content was also determined. Results showed that breadmaking technology significantly affected
the quality parameters of wholemeal breads (specific volume, moisture content, crumb and crust



colour, crumb texture profile analysis and crust flaking) and frozen storage affected to a different
extent the quality of the loaves obtained from partially baked breads and those obtained from
frozen dough, particularly crust flaking. Freezing and frozen storage of wholemeal bread in the
presence of fungal phytase decreased significantly the phytate content in whole wheat breads.
The combination of fungal phytase addition, breadmaking process and frozen storage could be
advisable for overcoming the detrimental effect of bran on the mineral bioavailability.
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experiments with elevated CO2 and O3 exposure, Journal of Cereal Science, Volume 50, Issue 2,
September 2009, Pages 278-282, ISSN 0733-5210, DOI: 10.1016/j.jcs.2009.06.009.
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Abstract:

Wheat (Triticum aestivum L.) grain Zn data from six open-top chamber experiments performed in
south-west Sweden were combined to study the relationship between Zn accumulation and grain
yield, grain protein, and yield components. Treatments included, in addition to open-top chamber
controls, elevated CO2, elevated O3, combined CO2 and O3 exposure, combined elevated CO2
and supplemental irrigation, supplemental irrigation, and ambient air comparison plots. The grain
Zn concentration was strongly correlated with grain protein (R2 = 0.90) over the range of the
experimental treatments, representing non-soil factors. A significant yield dilution effect was found
for Zn. For a 10% increase in grain yield, Zn yield was increased by 6.8% on average. Effects on
Zn yield correlated strongly with effects on grain protein yield, with a slope close to unity, showing
that yield dilution effects for grain Zn and grain protein were similar. Treatment effects on grain Zn
concentration were related to effects on grain weight (P < 0.01) and grain number (P < 0.05), but
not to harvest index. It was concluded that yield stimulation caused by rising CO2 concentrations
is likely to lead to reduced Zn concentrations of wheat grain, thus reducing the nutritional quality.
Keywords: Carbon dioxide; Ozone; Zinc; Wheat
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Bradford W. Seabourn, Association analysis reveals effects of wheat glutenin alleles and rye
translocations on dough-mixing properties, Journal of Cereal Science, Volume 50, Issue 2,
September 2009, Pages 283-290, ISSN 0733-5210, DOI: 10.1016/j.jcs.2009.06.008.
(http://www.sciencedirect.com/science/article/B6WHK-4WR1B2C-
1/2/d4dc8788584d432dd0f8826d1f1e5798)

Abstract:

The glutenin loci of wheat (Triticum aestivum L.) are important determinants of bread-making
quality, although the effects of alleles at those loci are incompletely understood. We applied an
association analysis method to assess the effects of glutenin alleles and 1RS wheat-rye (Secale
cereale L.) translocations on dough-mixing properties in 96 wheat cultivars and advanced lines
grown at three Colorado locations while accounting for population structure and relatedness of
individuals in the population. The results indicated that (1) in the majority of cases, controlling
relatedness of individuals reduced the significance of associations between glutenin loci and
Mixograph traits; (2) the Glu-D1 and Glu-B3 loci and 1RS translocations had greater impacts on
dough-mixing properties compared to other glutenin loci; (3) Glu-B1w, Glu-D1d, and Glu-B3b were
consistently associated with greater (more favorable) Mixograph peak time (MPT) than other
alleles at the respective loci, whereas Glu-B1e, Glu-D1a, and Glu-B3c were associated with
reduced MPT; (4) the 1BL.1RS translocation was associated with a decrease in Mixograph
properties. Our results indicate that taking multiple-level relatedness of individuals into account
can improve the results of association analysis for wheat-quality traits.

Keywords: Glutenin subunits; End-use quality; Wheat; Association mapping
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Yueming Yan, Wujun Ma, A MALDI-TOF based analysis of high molecular weight glutenin
subunits for wheat breeding, Journal of Cereal Science, Volume 50, Issue 2, September 2009,
Pages 295-301, ISSN 0733-5210, DOI: 10.1016/j.jcs.2009.05.006.
(http://www.sciencedirect.com/science/article/B6 WHK-4WH2MOH-
1/2/bbc1542d50f22221ed46d13fcbd5a8c2)

Abstract:

High molecular weight glutenin subunits play an important role in determining wheat dough quality
as they confer visco-elastic properties to the dough required for mixing and baking performance. In
this work, a collection of 103 genotypes of common wheat from 12 countries was used to analyse
the composition of HMW-GS by SDS-PAGE and MALDI-TOF-MS. Results indicated that MALDI-
TOF technology is suitable for analyzing most HMW-GS alleles. The allelic diversity at Glu-B1
locus include subunits 6+8b*, 7, 7+8, 7+8a*, 7b*+8, 7OE, 70E+8, 7OE+8a*, 7OE+8b*, 7+9,
13+16, 14415, 17+18 and 20. The rapid identification of HMW-GS capability of MALDI-TOF-MS is
discussed in relation to its value for screening lines in wheat breeding programs, especially in
discriminating subunits 7OE, 8a* and 8b* associated with superior quality. A new glutenin subunit
7b*+8 was found in Japanese germplasm Eshimashinriki.

Keywords: Triticum aestivum L.; Quality; SDS-PAGE; MALDI-TOF-MS; HMW-GS
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Ambrogina Pagani, The debranning of common wheat (Triticum aestivum L.) with innovative
abrasive rolls, Journal of Food Engineering, Volume 94, Issue 1, September 2009, Pages 75-82,
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Abstract:

The physical and chemical modifications associated with the debranning of common wheat
(Triticum aestivum L.) and the improvement of the hygienic characteristics of the kernels were
examined. A pilot-plant debranning machine was equipped with rolls lined with synthetic diamond
powder, an innovative abrasive material. The technological parameters taken into account were:
the particle size of the abrasive elements, the processing time, the number of debranning
passages and the hydration conditions of the kernels before treatment. The abrasive effects were
observed by Scanning Electron Microscopy and quantified by evaluating the debranning level and
several chemical and physical indices of kernels and waste. A preliminary hydration passage was
determinant for reducing kernel breakage during debranning. Best results in terms of
homogeneous removal of bran layers were obtained with the addition of 3% water and keeping the
hydrated mass mixing for 5 min. Abrasive surfaces with fine particle size (<1000 mesh) gave a
quite uniform debranning process, without deep grooves in the endosperm region. A final brushing
of the debranned kernels assured a more accurate removal of bran layers. Debranning levels
lower than 8-10% guaranteed low starch losses in the waste and, at the same time, noticeably
reduced the microbial contamination of the kernels.

Keywords: Debranning; Common wheat; Microbial contamination; Waste; Scanning Electron
Microscopy (SEM)



Wilfried Remus-Borel, James G. Menzies, Richard R. Belanger, Aconitate and methyl aconitate
are modulated by silicon in powdery mildew-infected wheat plants, Journal of Plant Physiology,
Volume 166, Issue 13, 1 September 2009, Pages 1413-1422, ISSN 0176-1617, DOI:
10.1016/j.jplph.2009.02.011.

(http://www.sciencedirect.com/science/article/B7GJ7-4W09GD3-
1/2/7940aebfc2c80507027e8ee7b1974e4f)

Abstract:

The accumulation of 5,6-O-methyl trans-aconitate in wheat was previously found to be linked with
the presence of powdery mildew (Blumeria graminis) and silicon (Si) feeding. In this work, we
sought to determine if trans-aconitate (TA) could act as a precursor of methylated forms of TA in
wheat and if a relationship existed between Si treatment, disease development, TA and methyl TA
concentration within wheat leaves. In absence of infection, TA concentration increased over time
regardless of Si feeding. By contrast, TA concentration remained fairly constant over time in both
Si- and Si+-infected plants but Si+ plants had a significantly lower level than Si- plants.
Conversely, methyl TA concentration increased in wheat leaves in response to infection and was
linked to wheat's increased resistance induced by Si. The effect of Si feeding was only noticeable
on methyl TA concentration in presence of the fungus. This suggests that Si does not act directly
on TA concentration in leaves but somehow accentuate the production of methyl TA in stressed
plants. Based on the concurrent increase in methyl TA and leveling off of TA concentration, it
appears that the latter, instead of accumulating, is used by diseased plants to produce antifungal
methylated forms of TA that would act as phytoalexins to limit disease development, a
phenomenon more pronounced in plants treated with Si.

Keywords: Methyl trans-aconitic acid; Phytoalexin; Powdery mildew; Silicon; trans-Aconitic acid
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freezing tolerance in winter wheat, Plant Physiology and Biochemistry, Volume 47, Issue 9,
September 2009, Pages 854-858, ISSN 0981-9428, DOI: 10.1016/j.plaphy.2009.04.004.
(http://www.sciencedirect.com/science/article/B6VRD-4W7B0CB-
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Abstract:

In this paper, we continue our studies of the previously discovered [O.A. Zabotina, D.A. Ayupova,
O.N. Larskaya, O.N. Nikolaeva, G.l. Petrovicheva, A.l. Zabotin, Physiologically active
oligosaccharides, accumulating in the roots of winter wheat during adaptation to low temperature,
Russian Journal of Plant Physiology 45 (1998) 262] oligosaccharin (physiologically active
oligosaccharide) GXAG, which stimulates the acquisition of freezing tolerance in winter varieties of
Triticum aestivum L. The transient accumulation of GXAG in the tissues of winter wheat correlates
with the temporal activation of cell wall glycosidases during the first hours of cold acclimation (2
[degree sign]C). This finding suggests that the oligosaccharin is liberated as a result of the
intensification of hemicellulose turnover. At low concentrations, GXAG initiates the acquisition of
freezing tolerance in winter plants, in a manner similar to ABA, even at room temperature. The
resultant effect of ABA and GXAG on the freezing tolerance of winter wheat depends on the
sequence of pre-treatments with these two factors. When seedlings are pre-treated with GXAG a
few hours before treatment with ABA, the effect is synergistic, and its impact depends on the
duration of pre-treatment with GXAG. When ABA is applied first, the resultant effect on freezing
tolerance is additive. The results obtained here lead to the conclusion that oligosaccharin,
accumulating during the first hours of cold acclimation, functions as a partner of ABA during the
initiation of freezing tolerance acquisition in winter plants. We hypothesize that GXAG increases
cell receptivity to ABA signaling.
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Apoplastic superoxide level in wheat protoplast under photooxidative stress is regulated by
chloroplast redox signals: Effects on the antioxidant system, Plant Science, Volume 177, Issue 3,
September 2009, Pages 168-174, ISSN 0168-9452, DOI: 10.1016/j.plantsci.2009.05.001.
(http://www.sciencedirect.com/science/article/B6TBH-4W99VTV-
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Abstract:

Apoplastic superoxide radical level in wheat mesophyll protoplasts was evaluated under different
light intensities. Conditions that enhanced chloroplastic reactive oxygen species (ROS) production,
such as high light intensity, paraquat treatments, or choloplastic Mn-superoxide dismutase (Mn-
SOD) overexpression, increased the level of apoplastic superoxide. By contrast, the addition of
diphenyl iodonium, a suicide NADPH oxidase inhibitor; DCMU, an herbicide that blocks
plastoquinone reduction; and EGTA, a Ca2+ chelator, decreased the superoxide level in the
apoplast. Intracellular ROS production was rapidly stimulated by high light intensity and paraquat,
and decreased in the presence of DCMU. The association between apoplastic superoxide level
and total activities of the antioxidant enzymes superoxide dismutase (SOD) (E.C.:1.15.1.1),
glutathione reductase (GR) (E.C.:1.6.4.2), ascobate peroxidase (APX) (E.C.:1.11.1.11), and
catalase (CAT) (E.C.:1.11.1.6) was also evaluated. Changes in apoplastic superoxide level were
positively correlated with activities of antioxidant enzymes mainly located in the chloroplasts, but
not with CAT activity, which is located in peroxisomes and mitochondria. Regulation of apoplastic
superoxide level by chloroplastic ROS and plastoquinone redox state is discussed, as well as its
role in modulating antioxidant defense responses under photooxidative stress.

Keywords: Photooxidative stress; Apoplastic superoxide level; Chloroplastic reactive oxygen
species; Antioxidant system; Wheat protoplasts
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SR1, Soil Biology and Biochemistry, Volume 41, Issue 9, September 2009, Pages 1802-1806,
ISSN 0038-0717, DOI: 10.1016/j.s0ilbio.2008.10.009.
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Abstract:

Wheat (Triticum aestivum L.), rice (Oryza sativa) and maize (Zea mays L.) are the most important
cereals worldwide. However, in the last few years, soil has been submitted to both use and
handling pressures due to the increase in agricultural practices, which are leading to its
degradation. The use of plant growth-promoting rhizobacteria (PGPR) as inoculants constitutes a
biological alternative for sustainable production. Pseudomonas aurantiaca SR1 was formulated as
an inoculant in order to evaluate its growth promotion effect in the field when applied on maize and
wheat seeds at the sowing time. P and N fertilization treatments were also included in the assays.
P. aurantiaca SR1 colonized the root system of both crops and it persisted at appropriate
population densities. It also showed a significant plant growth-promoting effect that was reflected
in the yield. Another relevant finding was that both crops, when inoculated with P. aurantiaca SR1,
presented higher yields with fertilization doses lower than those conventionally applied. This
indicated its potential use as a reasonable alternative for crop production, with a minimization of
the ecological impact.
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microbial community structure during decomposition of eucalypt, wheat and vetch residues, Soil
Biology and Biochemistry, Volume 41, Issue 9, September 2009, Pages 1966-1975, ISSN 0038-
0717, DOI: 10.1016/j.s0ilbio.2009.06.022.
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Abstract:

Previous studies have shown that residue chemistry and microbial community structure change
during decomposition, however little is known about the relationship between C-chemistry and
microbial community structure. To address this knowledge gap, we studied C-chemistry and
microbial community structure during the decomposition of eucalypt, wheat and vetch residues
with and without additional inorganic N. Bags containing ground residues of eucalypt, wheat, and
vetch were buried in sand microcosms after inoculation with a diverse microbial community.
Respiration was measured over an incubation period of 150 days. At different times during
incubation, total C and N of the residues were analysed and residue carbon chemistry was
determined by 13C-NMR (nuclear magnetic resonance) spectroscopy. Microbial communities were
assessed by phospholipid fatty acid (PLFA) analyses.

Results indicated that during decomposition, residue C-chemistry and microbial community
composition changed over time and differed between residue types. Changes in microbial
community structure were associated with changes in residue C-chemistry, mainly the relative
content of aryl-C and O-alkyl-C. Addition of N increased cumulative respiration, altered C-
chemistry during decomposition, particularly in high C/N residues (wheat and eucalypt), and
changed microbial succession leading to an earlier establishment of a stable microbial community
structure. N addition to eucalypt and wheat reduced the decomposition of aryl-C compounds.
Keywords: C-Chemistry; Microbial community structure; NMR; PLFA; Residue decomposition
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Abstract:

In recent years conventional production technologies in the rice-wheat (RW) system have been
leading to deterioration of soil health and declining farm profitability due to high inputs of water and
labour. Conservation agriculture (CA)-based resource-conserving technologies (RCTs) vis-a-vis
zero-till (ZT), raised-bed planting and direct-seeded rice (DSR) have shown promise as
alternatives to conventional production technologies to overcome these problems. The integration
of CA-based RCTs with precision agriculture (PA)-based technologies in a systems perspective
could provide a better option for sustainable RW production systems. In this study we attempted to
evaluate conservation and precision agriculture (CPA)-based RCTs as a double-ZT system
integrated with laser-assisted precision land leveling (PLL) in the RW system. A field experiment
was conducted in the western IGP for 2 years to evaluate various tillage and crop establishment
methods under PLL and traditional land leveling (TLL) practices to improve water productivity,
economic profitability and soil physical quality. Irrespective of tillage and crop establishment
methods (TCE), PLL improved RW system productivity by 7.4% in year 2 as compared to
traditional land leveling. Total irrigation water savings under PLL versus TLL were 12-14% in rice
and 10-13% in wheat. PLL improved RW system profitability by US$113 ha-1 (year 1) to $175 ha-
1 (year 2). Yields were higher in conventionally transplanted rice followed by direct-drill-seeded
rice after ZT. In wheat, yields were higher in ZT when followed by DSR than in the conventional-till



(CT) system. RW system productivity under double ZT was equivalent to that of the conventional
method. Among different TCE, conventional puddled-transplanted rice-CT wheat required 12-33%
more water than other TCE techniques. Compared with CT systems, double ZT consumed 12-
20% less water with almost equal system productivity and demonstrated higher water productivity.
The CT system had higher bulk density and penetration resistance in 10-15 and 15-20 cm soil
layers due to compaction caused by the repeated wet tillage in rice. The steady-state infiltration
rate and soil aggregation (>0.25 mm) were higher under permanent beds and double ZT and lower
in the CT system. Under CT, soil aggregation was static across seasons, whereas it improved
under double no-till and permanent beds. Similarly, mean weight diameter of aggregates was
higher under double ZT and permanent beds and increased over time. The study reveals that to
sustain the RW system, CPA-based RCTs could be more viable options: however, the long-term
effects of these alternative technologies need to be studied under varying agro-ecologies.
Keywords: Double zero-tillage; Precision land leveling; Profitability; Rice-wheat system; Soil
physical properties; Water use
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Abstract:

A prerequisite for effective pest risk management in food is the unbiased interpretation of results
obtained by various detection methods. In this study we compared the sensitivity of filth flotation
tests, sieving and heat extraction in Tullgren-Berlese funnels for detecting insect contaminants.
Samples of wheat grain, flour and semolina were contaminated with eggs, juveniles and adults of
Tribolium castaneum, and eggs or larvae of Ephestia kuehniella. Calibration methods were applied
for every detection method, and total and sample recoveries and detection limits were calculated
for each method, food substrate and contaminant type. The tested contaminants were not
detected on a qualitative level by any single technique, instead a combination of techniques was
necessary for detection. Sieving was the method with the highest total recoveries, ranging from 90
to 100%. Filth flotation was a uniquely effective for egg detection, with total recoveries ranging
from 65 to 95%. The extraction of adults and larvae of both species in Tullgren-Berlese funnels
failed in semolina and flour, and was of very limited success in grain. The detection limits for
sieving were from 1 to 16 contaminants/kg commaodity. The detection limits for filth flotation were
from 224 to 508 eggs, and 58 to 507 adults or larvae/kg commodity. The sample recoveries were
usually influenced by sample size, species, stadium and their interactions, and indicated how to
optimize method protocols. The calibration of methods provided estimates of contaminant
densities different from those obtained without calibration. Our work revealed that some currently
used methods are not sensitive enough to detect all stages of insect pests, or in some cases, low
levels of pest infestation. This lack of sensitivity potentially enables the infested cereal food
product to continue down the food processing chain even after laboratory inspection.

Keywords: Stored-product insects; Storage; Detection; Filth flotation; Sieving; Tullgren-Berlese
funnels
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Abstract: Summary

In a previous work we demonstrated that the suppression of blue light in shaded leaves of wheat
increases their senescence rate and the development of oxidative stress symptoms. In order to
better understand the interaction between the oxidative metabolism and light spectral quality in the
regulation of leaf senescence, we studied the evolution of H202 concentration, protein oxidation,
proteolytic activity and cytokinin content in excised leaves, either illuminated (control, 'C') or
shaded under blue ('B', high blue light transmission) or green ('G', very low blue light transmission)
light filters. H202 concentration significantly increased during the first 9 h after treatment initiation,
an effect that was consistently higher in treatments B and C. Leaves from these treatments
showed lower chlorophyll and protein degradation rates, lower concentration of oxidized proteins,
and maintained higher levels of the cytokinin isopentenyl-adenosine than those from treatment G.
When moderate H202 concentrations were supplied during 6 to 9 h after the onset of the shade
treatments, senescence rate in treatment G was delayed, while the opposite effect was observed
in the presence of the H202 scavengers catalase and, to a lesser extent, dimethylthiourea. These
effects were accompanied by an increment or a decrement, respectively, of catalase activity,
suggesting that the early changes in H202 homeostasis in leaves from treatments B and C may
contribute to the prevention rather than to the induction of further oxidative damage. Altogether our
results show that the suppression of blue light transmission in shaded leaves act as a stress signal
that increases their sensitivity to oxidative stress and accelerates cell death.

Keywords: Catalase; hydrogen peroxide; leaf senescence; light spectral quality; oxidative
metabolism; Triticum aestivum
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Abstract:

The intensive irrigated rice-wheat systems in the northwest Indo-Gangetic Plains of South Asia are
built on a long tradition of canal irrigation and the more recent advent of tubewells. Findings from
farm surveys are used to examine water management and water productivity in the rice-wheat belt
of India's Haryana State and Pakistan's Punjab province. Attributes of the irrigation sources help
explain the widespread interest in groundwater use and the relative demise of canal water use. In
each area groundwater now is the main irrigation source, used either solely or in conjunction with
surface water. The ownership of tubewells is near universal among the surveyed farms, whereas
conjunctive water use is more widespread during the monsoon season, among better endowed
farmers and in the Pakistan Punjab. In Pakistan Punjab farmers primarily rely on diesel powered
tubewells whereas Haryana farmers mainly use relatively cheaper electric power. Water
productivity indicators for rice are markedly lower than those for wheat--largely reflecting
significantly higher water inputs in paddy cultivation--but also vary between the study areas and by
the prevailing water use, reflecting the limited incentives for farmers to use water wisely. A
combination of technological, land use and market based approaches is likely to be most effective
in achieving sustainable water management in these intensive cereal systems.

Keywords: Irrigated farming; Intensive cereal systems; Indo-Gangetic Plains; South Asia;
Conjunctive water use; Canal irrigation; Tubewell irrigation
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Abstract:

Policosanol (PC) and phytosterol (PS) enriched dietary supplements and functional foods are
marketed for their low density lipoprotein lowering properties. The presence of PC and PS in
wheat straw has been reported previously. Wheat straw can be a potential source for recovery of
high value components. A fundamental understanding of variations in chemical composition of
feedstock is the key for designing efficient processes for value-added product development.
Information on variations in the PC and PS content and composition in wheat straw is limited. The
objective of this study is to examine the effect of genotype and environment on PC and PS
contents and compositions in wheat straw. Samples were collected from three varieties, Jagger,
Trego, and Intrada grown at two locations Balko, and Goodwell, OK in 2006. Total PC and PS
contents and compositions in the samples were determined by using a gas chromatography
system.

This study showed that wheat straw contains significant amount of PC (approximately 137-274
mg/kg) and PS (approximately 834-1206 mg/kg). Octacosanol, tetracosanol, docosanol,
hexacosanol, and tricontanol were the main PC components. Approximately 60-76% of the total
PS consisted of [beta]-sitosterol. Genotype and environment had a significant effect on PC and PS
contents in wheat straw. This is the first study examining the effect of environment and genotype
on wheat straw chemical composition. A fundamental understanding of variations of PC and PS
contents and compositions in wheat straw requires further research involving samples collected
over several years.
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Abstract:

The effects of wheat flour fortification with two different molecular weight barley [beta]-glucan
isolates (1.00x105, BG-100 and 2.03x105, BG-200) on the rheological properties of dough and
bread characteristics, using flours from two wheat cultivars that differ in their breadmaking quality,
have been examined. The farinograph water absorption of doughs and the moisture content and
water activity of the breads increased with increasing [beta]-glucan content; the [beta]-glucan
isolate with the higher molecular weight (BG-200) exerted a greater effect than did BG-100. The
addition of [beta]-glucans to the dough formula increased the development time, the stability, the
resistance to deformation and the extensibility of the poor breadmaking quality doughs, as well as
the specific volumes of the respective breads, exceeding even that of the good breadmaking
cultivar. Furthermore, the colour of the bread crumbs got darker and their structure became
coarser, whereas the bread crumb firmness decreased with increasing level of [beta]-glucan
addition. Generally, the BG-200 was more effective in increasing the specific bread volume and
reducing the crumb firmness, especially when used to fortify the poor breadmaking quality flour.
The results further indicate a requirement for optimization of the fortified doughs (level and
molecular size of the [beta]-glucan) to maximize bread quality attributes (loaf volume, texture, and
staling events).

Keywords: barley [beta]-glucan, Molecular Weight, bread quality, dough rheology, flour quality,
image acquisition analysis, bread firmness
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Abstract:

We present a simple generic framework to quantify source-sink relationships during grain filling, by
using a determinate growth function which has a unique property, namely being able of explicitly
describing the time for the end of a growth process. This model framework was applied to analyze
these relationships in plants of six wheat (Triticum aestivum L.) genotypes grown in pots in
climate-controlled greenhouses under two temperature regimes (day/night: 20/15 and 25/20
[degree sign]C). The function accurately described the sigmoid pattern of grain growth (sink
activity), as its modified form did for the reversed sigmoid shape of flag-leaf area (source capacity),
during grain filling. The six genotypes differed significantly in grain number as well as in grain yield,
ranging from 54 to 81 grains and from 2.67 to 4.52 g DM per culm, respectively, when grown at
20/15 [degree sign]C. Biomass and grain yield were significantly reduced by a rise of 5 [degree
sign]C. Grain nitrogen contents raised from 2.1 to 2.6% as a consequence of less carbon
accumulation resulting in lower grain weights at the high temperature. On average, a rise of 5
[degree sign]C in temperature reduced the duration of grain growth by 12 days (>30%), and
increased the growth rate from 1.32 to 1.67 mg grain-1 d-1 (20%). Genotypic differences in grain-
filling duration were also larger than in rate of grain growth. The genetic variation in the flag-leaf
area duration (a proxy for the capacity for intercepting radiation and photosynthesis) was positively
associated with sink size. Model analysis showed that whether or not the timing for the cessation
of grain filling and for the end of post-anthesis source activity was synchronized depended on
temperature. The quantitative approach yielded parameters that characterize genotypic
differences of post-anthesis source and sink capacity in responding to environmental variables.
Keywords: Grain weight; Grain number; Grain growth; Harvest index; Leaf area duration; Grain
nitrogen content
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Abstract:

Bulk density of comminuted biomass significantly increased by vibration during handling and
transportation, and by normal pressure during storage. Compaction characteristics affecting the
bulk density of switchgrass, wheat straw, and corn stover chopped in a knife mill at different
operating conditions and using four different classifying screens were studied. Mean loose-filled
bulk densities were 67.5 +/- 18.4 kg/m3 for switchgrass, 36.1 +/- 8.6 kg/m3 for wheat straw, and
52.1 +/- 10.8 kg/m3 for corn stover. Mean tapped bulk densities were 81.8 +/- 26.2 kg/m3 for
switchgrass, 42.8 +/- 11.7 kg/m3 for wheat straw, and 58.9 +/- 13.4 kg/m3 for corn stover.
Percentage changes in compressibility due to variation in particle size obtained from a knife mill
ranged from 64.3 to 173.6 for chopped switchgrass, 22.2-51.5 for chopped wheat straw and 42.1-
117.7 for chopped corn stover within the tested consolidation pressure range of 5-120 kPa.
Pressure and volume relationship of chopped biomass during compression with application of
normal pressure can be characterized by the Walker model and Kawakita and Ludde model.
Parameter of Walker model was correlated to the compressibility with Pearson correlation
coefficient greater than 0.9. Relationship between volume reduction in chopped biomass with



respect to number of tappings studied using Sone's model indicated that infinite compressibility
was highest for chopped switchgrass followed by chopped wheat straw and corn stover. Degree of
difficulty in packing measured using the parameters of Sone's model indicated that the chopped
wheat straw particles compacted very rapidly by tapping compared to chopped switchgrass and
corn stover. These results are very useful for solving obstacles in handling bulk biomass supply
logistics issues for a biorefinery.
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Proof, Available online 21 August 2009, ISSN 0022-474X, DOI: 10.1016/j.jspr.2009.04.002.
(http://www.sciencedirect.com/science/article/B6T8Y-4X24C2S-
1/2/00996b6e0f7ae1bb4b03786ef0115644)

Abstract:

The biological insecticide spinosad was evaluated in laboratory bioassays as a surface treatment
for wheat to control adult Rhyzopertha dominica, Sitophilus oryzae and three psocid species,
Liposcelis paeta, L. bostrychophila, and Lepinotus reticulatus. Spinosad was applied at 1 ppm to
35 g of wheat placed in a vial or to the upper one half, one fourth, or one eighth layer of the wheat;
insects were either added to the vials before or after the wheat. When R. dominica were
introduced into the vials after the wheat, mortality was 100% except for 83% mortality in the one
eighth layer treatment. In contrast, when adults were placed in the vials before the wheat, mortality
was 100% only when all of the wheat was treated. Mortality of S. oryzae was lower compared to R.
dominica but there was some evidence of upward movement into the treated layers. Mortality of L.
paeta and L. bostrychophila was <50% when the entire quantity was treated, in contrast to 100%
mortality of L. reticulatus. However, for all psocid species, overall mortality decreased with
decreasing depth of the treated layer. The results of this laboratory study show that while spinosad
has some effectiveness as a layer treatment on a column of wheat, efficacy will be dependent on
the target species, the depth of the treated layer, and the upward or downward mobility of the
insect species.
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Abstract:

Drought is an abiotic stress that strongly influences plant growth, development and productivity. By
proteomics study it is possible to identify the complex mechanism of water-stress response. The
aim of this research was the analysis of wheat (Triticum durum) proteome changes under stress
conditions by applying a severe water deficit treatment for 7 days. Stress-induced proteome
changes were analyzed by two-dimensional gel electrophoresis in conjunction with matrix-assisted
laser desorption ionization-time of flight mass spectrometry. Thirty-six protein spots showed a
reproducible significant change between control and stressed samples. The reasonable
implications in drought response of the identified proteins were discussed. Results provide new
insights that can lead to a better understanding of the molecular basis of drought-sensitivity in
plants. Therefore, the obtained data could suggest the development of drought resistant wheat
varieties, in order to improve agricultural production in dry regions.
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Abstract:

The effects of the addition of two barley [beta]-glucan isolates (0.2-1.0% of wheat flour), differing in
molecular weight, and water (53-63% in a poor breadmaking wheat flour, cv. Dion, and 58-68% in
a good breadmaking wheat flour, cv. Yekora) on the viscoelastic properties of wheat flour doughs
were investigated. A response surface model (CCF) was used to evaluate the effects observed on
the dynamic and creep-recovery parameters of the dough. The evaluation was done separately for
each combination of [beta]-glucan isolate (BG1 of ~105Da and BG2 of ~2x105Da) and flour type.
Besides the contents of [beta]-glucan and water, the molecular size of the polysaccharide and the
flour quality were important determinants of the dough's viscoelastic behavior. Compared to BG1,
the higher molecular weight [beta]-glucan (BG2) brought about major changes on all the
rheological responses of the fortified doughs. The addition of appropriate levels of [beta]-glucans
and water in the poor breadmaking cultivar (Dion) doughs could yield similar viscoelastic
responses to those observed by a non-fortified good breadmaking quality flour dough (Yekora).
Keywords: dough rheology; [beta]-glucan molecular weight; water content; creep-recovery; flour
quality; response surface methodology, dynamic rheometry
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Abstract:

Sixty male lambs were used in 2 trials to study the efficiency of transfer and elongation of linolenic
acid (ALA) in muscle and caudal adipose tissue and to assess factors affecting this process and
related changes in fatty acid (FA) profile. In exp. 1, lambs were fed a control diet or extruded
linseed (L) diet either with wheat (W, rapid starch) or corn (C, slow starch). In exp. 2, lambs were
fed L with normal rapeseed, or high oleic rapeseed, or soybean. In exp. 1, L increased ALA
proportion and total n-3 PUFA in muscle and adipose tissue. In adipose tissue but not in muscle,
LC-lambs had higher proportion of ALA than LW-lambs. In exp. 2, increasing linoleic acid (LA)
intake increased LA proportion in muscle and adipose tissue but did not modify ALA proportion.
Moreover, in muscle, it did not change the desaturation and elongation processes of ALA to long-
chain n-3 PUFA.
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Abstract:

This study explored conditions for maximum extraction of ginsenosides (G) from a blend of wheat
flour (WF) and ginseng powder (GP). WF (0.9 g), GP (0.1 g), or WF-GP (0.9 g WF + 0.1 g GP)
was mixed with distilled water (4.5, 0.5, or 5.0 ml, respectively) and heated at temperatures from
25 to 90 [degree sign]C. Individual G (Rb1, Rc, and Rd) were fractionated and identified by RP-



HPLC. Interactions between WF components and G, including interactions between the wheat
starch fraction (SF) and G and between the gluten fraction (GF) and G, were observed in WF-GP
heated at 90 [degree sign]C. The degree of interactions between the SF and G was greater than
that between the GF and G. The interactions between WF components and G decreased the
amounts of G extractable from the heated WF-GP. The interactions between WF components and
G could be disrupted by increasing ultrasonic extraction time to 90 min for maximum extraction.
Keywords: Wheat flour; Ginseng powder; Ginsenosides; RP-HPLC; Extraction; Interaction
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Abstract:

Water-soluble feruloylated oligosaccharides (FOs) from wheat bran, ferulic acid esters of
arabinoxylan oligosaccharides, have been reported as natural antioxidants. In this study, structure
features of FOs were studied by FT-IR spectroscopy, and high-performance liquid chromatography
(HPLC) coupled to electrospray ionisation (ESI) mass spectrometry (MS) was used for separation
and characterisation of FOs. Four components of FOs were resolved on a Dikma Technologies
Diamonsil(TM) C18 column eluted with water/acetonitrite (90:10) containing 0.5% HCOOH (V/V)
and further analysed by ESI-MSn. In ESI-MSn, a predominant [M+NH4]+ ion in positive mode and
[M-H]- ion in negative mode were observed for molecular mass information. The ESI-MSn spectra
of the deprotonated molecular [M-H]- ion were used for structural elucidation. The structures of
four isolated compounds were confirmed for the first time by on-line HPLC-ESI-MSn.
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Abstract:

Extraction of ferulic acid and vanillin from flax shives, wheat bran and corn bran were carried out
using two extraction methods, non-pressurised alkaline hydrolysis (0.5 M NaOH) and pressurised
solvents (0.5 M NaOH, water, ethanol and ammonia). There were no differences in the content of
products extracted with non-pressurised and pressurised 0.5 M NaOH solution yielding mostly
ferulic acid, p-coumaric acid and small amounts of vanillin. Pressurised low-polarity water (PLPW),
pressurised aqueous ethanol (PAE) and pressurised aqueous ammonia (PAA) were efficient in the
one-step production of vanillin from ferulic acid in flax shives (guaiacyl-rich), wheat bran and corn
bran (ferulic acid-rich). Vanillin was produced from the bound-ferulic acid via cleavage of the
aliphatic double bond under the pressurised conditions. Higher content of ferulic acid in the corn
bran yielded higher amounts of vanillin compared to wheat bran and flax shives. A simple and
efficient purification procedure for ferulic acid from the alkaline extracts is presented. This
procedure exploits the solubility of ferulic acid at different ethanol concentrations.

Keywords: Flax shives; Wheat bran; Corn bran; Phenolics; Ferulic acid; Vanillin; Bioactives;
Extraction; Separation; Alkaline hydrolysis; Pressurised low-polarity water; PLPW; Pressurised
aqueous ethanol
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development and germination, Journal of Plant Physiology, Volume 166, Issue 12, 15 August
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Abstract: Summary

Wheat contains high levels of the three classes of xylanase inhibitors (Xls), Triticum aestivum
xylanase inhibitor (TAXI), xylanase-inhibiting protein (XIP) and thaumatin-like xylanase inhibitor
(TLXI). These proteins have been linked to plant defense. In this study, expression of Xls during
wheat ear development and germination was examined using immunoblotting. The three types of
Xls accumulated at high levels between the milky and the soft dough stages of ear development,
and reached the highest levels at the hard kernel stage. From the hard kernel stage to harvest
ripeness, a slight drop in inhibitor levels was observed, which was more marked for TAXI and TLXI
than for XIP. During germination, the levels of the three types of Xls initially decreased, but Xls
accumulated again after 1-2 d, reaching maximum levels between 5 and 9 d after imbibition. The
levels of TAXI, XIP and TLXI in the seedlings then gradually and continuously declined as a
function of time. 1D- and 2D-immunoblotting indicated that the three types of Xls occur in a wide
variety of forms. This polymorphism is maintained throughout ear development and germination,
although the proportions of the different (iso)forms vary with time. A differential temporal profile
was observed for the unprocessed and processed forms of TAXI-type proteins. Finally, the
occurrence of TAXI and XIP, but not TLXI, in roots and shoots of young seedlings was
demonstrated. No Xls were detected in roots, leaves or stems at later stages of ear development.
Overall, the three classes of Xls show remarkable similarities in their temporal distribution,
indicating a related function within the wheat plant.

Keywords: Development; Germination; Wheat; Xylanase inhibitors
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Abstract:

Ozone layer depletion increases the level of ultraviolet radiation reaching the earth's surface
affecting both natural and agricultural ecosystems, especially in the Southern Hemisphere.
Considering the harmful effects UV-B radiation has on plant growth the future productivity of wheat
crops in Southern Chile could be challenged by both (i) the forthcoming level of UV-B increase and
(ii) the sensitivity of this crop to higher UV-B radiation. In this study the effect of increased UV-B
radiation at different phenophases on a spring wheat cultivar (Pandora) was investigated in two
experiments at plant and crop levels under out-door conditions. The experiments consisted of
controls, increased UV-B radiation at specific phenophases (from 3 leaf stage to booting 3L-Bo,
and from booting to maturity Bo-PM), and increased UV-B radiation for the majority of the crop
cycle (from 3 leaf stage to maturity). UV-B radiation was increased by Q panel UV-313 lamps set
in plastic framed structures. Control plants were grown either without frames or below the same
framed structures as those which received increased UV-B treatments. Phenology, above-ground
biomass, grain yield, components, grain protein concentration, leaf area index (LAl), Fv/Fm and
pigments were measured at booting and/or at harvest. Above-ground biomass and yield
decreased by 11-19 and 12-20%, respectively, when UV-B radiation was increased at the 3L-Bo
phase, while no effect was observed when irradiation was applied later in the crop cycle (Bo-PM).
No additional UV-B effects to those observed at booting were detected in plants irradiated during
the maijority of the entire crop cycle (3L-PM). Biomass variation was strongly associated (r = 0.99;
P < 0.01) with UV-B/PAR ratio in the sensitive treatments to UV-B increases (3 L-Bo) of both
experiments. Flour protein was not affected by UV-B increases at any phenophase evaluated in



this study. In both experiments, leaf green area and weight were negatively affected by increased
UV-B radiation and no effect on specific leaf area (SLA) was found. Lower Fv/Fm, chlorophyll,
carotenoid concentration and carotenoid:chlorophyll ratio were found at crop level (experiment 2)
under higher UV-B in the 3L-Bo and 3L-PM treatments. The flavonoid concentration responded
differently in the two experiments, probably due to the optimum responses these pigments had to
expose UV-B doses.
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Abstract:

Lactic acid bacteria strains were identified from wheat germ by 16S rRNA partial sequencing,
subjected to RAPD-PCR typing and screened. Lb. plantarum LB1 and Lb. rossiae LB5 were used
as starters to produce sourdough fermented wheat germ (SFWG). The chemical and nutritional
characteristics of SFWG were compared to those of the raw wheat germ (RWG). Lipase activity in
SFWG was ca. 2.6-fold lower than that found in RWG. As shown by SPME/GC/MS analysis, most
of the volatile compounds derived from lipid oxidation during storage (40 days) were at markedly
lower levels in SFWG compared to RWG. Fermentation of wheat germ increased of ca. 50% the
concentration of free amino acids. Glu markedly decreased in SFWG, due to its conversion in
GABA. The concentration of the anti-nutritional factor raffinose also decreased in SFWG. The in
vitro protein digestibility, the concentration of total phenols, phytase and antioxidant activities were
increased by fermentation.
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Abstract:

Five field experiments were undertaken over a three-year period in South Australia to investigate
the efficacy of imidazolinone herbicides for the control of rigid brome in imidazolinone-tolerant
wheat (Clearfield(TM), CLF). Imidazolinone herbicides, imazapyr, imazapyr plus imazapic and
imazapyr plus imazamox applied post-emergence to imi-wheat (cvs. CLF-Janz and CLF-Stiletto) at
the four-leaf stage, provided consistent and high levels of rigid brome control (>=87%). In contrast,
applications of the alternative herbicide mesosulfuron-methyl (post-emergence) provided limited
and variable control of rigid brome (11-67%). Furthermore, imidazolinone treatments caused a
large reduction (P < 0.05) in rigid brome seed production (<=6 seeds m-2) as compared to
mesosulfuron-methyl (461-3983 seeds m-2) and the non-treated control (2257-11[punctuation
space]865 seeds m-2). Imazapyr plus imazapic provided consistent control of rigid brome and
resulted in higher grain yields (28-45%) than wheat treated with mesosulfuron-methyl. Based on
these results post-emergence applications of imazapyr, imazapyr plus imazapic and imazapyr plus
imazamox to imi-wheat could play an important role in the management of rigid brome in southern
Australia. However, the effect of these herbicides on existing and new cultivars of imi-wheat
(multiple-gene resistance) and issues concerning persistence in low rainfall environments and crop
damage on sandy soils require attention.
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Abstract:

Development of crop coefficient (Kc), the ratio of crop evapotranspiration (ETc) to reference
evapotranspiration (ETo), can enhance ETc estimates in relation to specific crop phenological
development. This research was conducted to determine growth-stage-specific Kc and crop water
use for cotton (Gossypium hirsutum) and wheat (Triticum aestivum) at the Texas AgrilLife
Research field at Uvalde, TX, USA from 2005 to 2008. Weighing lysimeters were used to measure
crop water use and local weather data were used to determine the reference evapotranspiration
(ETo). Seven lysimeters, weighing about 14 Mg, consisted of undisturbed 1.5 mx 2.0 mx 2.2 m
deep soil monoliths. Six lysimeters were located in the center of a 1-ha field beneath a linear-move
sprinkler system equipped with low energy precision application (LEPA) and a seventh lysimeter
was established to measure reference grass ETo. Crop water requirements, Kc determination, and
comparison to existing FAO Kc values were determined over a 2-year period on cotton and a 3-
year period on wheat. Seasonal total amounts of crop water use ranged from 689 to 830 mm for
cotton and from 483 to 505 mm for wheat. The Kc values determined over the growing seasons
varied from 0.2 to 1.5 for cotton and 0.1 to 1.7 for wheat. Some of the values corresponded and
some did not correspond to those from FAO-56 and from the Texas High Plains and elsewhere in
other states. We assume that the development of regionally based and growth-stage-specific Kc
helps in irrigation management and provides precise water applications for this region.
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Abstract:

The effect of processing and cooking on phenolic acids profile and antioxidant properties of durum
wheat (Triticum turgidum L. var. durum) pasta samples enriched with debranning fractions of an
Italian wheat (Triticum aestivum L.) cultivar were studied.

Trolox equivalent antioxidant capacity by free radical scavenging activity against ABTS*+ cation
radical, phenolic acid profile, total phenolic content and fibre were determined. In the first
debranning fractions of wheat, the highest concentration of phenolic acids, namely ferulic acid, and
antioxidant capacity was found, but a diminishing trend was observed as the debranning levels
proceeded. When semolina was processed into spaghetti, the main effect of processing was a
reduction of the free phenolic acids content, chiefly caused by p-hydroxybenzoic acid decrease. In
contrast an increase in bound phenolics fraction was observed. The boiling water could have
enhanced the extraction of bound phenolics from the food matrix, primarily ferulic acid ester linked
to cell walls. Cooking affected also the antioxidant capacity of pasta samples by enhancing its
antioxidant properties in vitro.
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Abstract:

The toxigenic potential of 144 Fusarium graminearum sensu stricto strains isolated from wheat in
different subregions of the main production area in Argentina during 2001, 2003 and 2004
harvests was studied. The mycotoxin producing ability of the isolates was examined by Gas
Chromatography with Electron Capture Detection and confirmed by Mass Spectrometry. Analysis
of the trichothecene chemotype distribution across the Argentinean wheat cropping area revealed
that 15-acetyldeoxynivalenol was the most common chemotype. Two other chemotypes, the 3-
acetyldeoxynivalenol and 3- and 15-acetyldeoxynivalenol, were always present. The number of
isolates with simultaneous production of both acetylderivatives increased along the years. The
frequency of isolates with different toxigenic profile did not shown significant differences by
subregions. An increased vigilance over crop seasons and geographical areas should be carried
out to detect changes in the chemotypes distribution.

Keywords: Fusarium graminearum sensu stricto; Deoxynivalenol; 3-acetyldeoxynivalenol; 15-
acetyldeoxynivalenol
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Abstract:

The quality of bread made from frozen dough is diminished, and staling rate is increased by
changes that occur during freezing and storage. New cultivars of waxy wheat flour (WWF),
containing higher levels of amylopectin, may help improve the quality of baked products. Bread
quality and staling were investigated for bread containing 0-45% WWF and 55-65% water after
freezing and 90-day frozen storage. The specific volume was highest with 15% WWF substitution
and 60% water in bread made from both unfrozen and frozen dough. With higher levels of WWF
and lower water content, bread staling rates decreased. Bread with higher levels of WWF were
darker and had greater color variation. 1H NMR studies showed that bread with greater WWF and
water had higher transverse relaxation (T2) times (9-11 ms), but less change in T2 during storage.
This research demonstrated that specific combinations of WWF and water produced a better
quality of bread after dough freezing.
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Abstract:

Cereals contain xylanase inhibitor proteins (XIPs) which inhibit microbial xylanases from glycoside
hydrolase families 10 and 11. Here, we report for the first time the isolation and characterisation of
a genomic clone containing a xylanase inhibitor gene. This gene, Xip-Il, isolated from a durum



wheat genomic library (Triticum durum Desf.) encodes a mature protein of 307 amino acid (aa)
residues that shares highest aa sequence identity (64%) with the rice RIXI xylanase inhibitor. XIP-
Il showed inhibition against family 11 xylanases and no chitinase activity. In silico analysis of the 5'
promoter region of Xip-ll revealed sequences with similarity to known cis regulatory elements
upstream from the initiation codon. In particular, the identification of a number of cis-acting
elements controlling the expression of defence and seed-specific genes supports the role for this
class of inhibitors in plant defence against pathogens but also provides new clues on a potential
role in plant development.

Keywords: Xylanase inhibitor; Glycoside hydrolase family 18; Durum wheat; Chitinase;
Pathogenesis-related proteins
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Abstract:

Field operations of tillage and residue incorporation could have potentially important influences on
N-trace gas fluxes, though poorly quantified. Here we studied the effects of straw incorporation in
the preceding rice season and no-tillage prior to wheat sowing on nitric oxide (NO) and nitrous
oxide (N20) emissions during the non-rice period of a typical rice-wheat rotation in the Yangtze
River Delta. Compared to conventional management practice (no straw incorporation along with
rotary harrowing tillage to 10 cm before wheat sowing), straw incorporation alone decreased
cumulative N20 emissions over the entire non-rice period by 32% (1.53 vs. 2.24 kg N ha-1, P <
0.05) but did not affect NO emissions (0.88 vs. 0.87 kg N ha-1). In contrast, no-tillage alone
increased N20O emissions by 75% (P < 0.05) while reducing NO emissions by 48% (P < 0.01).
Combination of no-tillage and straw incorporation led to no change in N20 emissions but a
reduction in NO emissions compared to the conventional management regime. The direct N20O
emission factors (EFds) of applied nitrogen fertilizers during the non-rice season ranged from
0.29% to 1.35% with a coefficient of variation (CV) as large as 68% among the investigated
management regimes. The EFds for NO ranged from 0.13% to 0.32% with a CV of 50%. Adoption
of these new EFds will allow us to account for management effects on N-trace gas emissions
when calculating emission inventories. Nevertheless, it is noteworthy that the uncertainty remains
high, since the effects of soil properties such as texture or pH on management practices are not
yet well defined.
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Abstract:

The influence of varietal differences among wheat (Triticum aestivum L.) starches on properties of
starch pastes and gels was studied. Wheat varieties with elevated total amylose content within a
narrow range (36-43%) displayed widely differing pasting properties in a Rapid Visco Analyser
(RVA). The pasting properties of the wheat starches were influenced significantly by the addition of
monopalmitin. Increase in final RVA pasting viscosity of starch-monopalmitin mixtures was
correlated positively with increasing amylose content. The textural characteristics of the respective



retrograded starch gels also differed greatly and were affected by varietal differences between the
starches. There was no correlation between textural properties of aged gels with amylose content
or the viscoelastic characteristics measured by the RVA. The strength of gels may be affected by
subtle differences in starch structure that influence retrogradation, but have only limited effect on
starch pasting properties.

Keywords: Wheat; Triticum aestivum; Starch; Amylose; Starch pasting; Starch gels; Starch-
monopalmitin interactions
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Abstract:

The response of winter wheat grain yield to four variants of treatment (two input levels, combined
with either conventional or reduced tillage) was tested over six seasons at three locations. These
experiments with 10 and 12 winter wheat varieties were analysed within three experimental series.
The environmental (location and season) effects on grain yield were large in all combinations of
input level and tillage type, and the varieties responded differentially to both season and location.
However, there was no varietal response either to the tillage system used, or to the level of
nitrogen (and other inputs) supplied. The high input reduced tillage system (surface stubble-
ploughing to a depth of 8-10 cm) resulted in all series in significantly higher grain yields than the
equivalent conventional tillage system. The reduced tillage system combined with high input level
delivered a yield advantage for all of the wheat varieties tested.

Keywords: Winter wheat cultivars; Grain yield; Reduced tillage; Minimum tillage; Conventional
tillage; Intensity levels; Conditions of Central Europe
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Abstract:

Nitrogen (N) fertilization plays a central role for improving yield in wheat and high N use efficiency
(NUE) is desired to protect ground and surface waters. Several studies showed that sulfur (S)
fertilization may increase NUE, but no attempts have been made to explain whether this increase
is due to greater recovery efficiency (RE), an enhanced internal efficiency (IE) or by an
improvement of both efficiencies. The aim of this study was to analyze the effects of different N
and S fertilizer rates, and their interaction on N uptake, its partition at maturity, NUE and its main
components. Field experiments were carried out during two consecutive growing seasons in the
Argentinean Pampas using a single bread-wheat genotype grown under different combinations of
N and S fertilizer rates. Additional experiments were performed in farmer fields using N and S
fertilization evaluating different genotypes in order to analyze the components of NUE in other
environmental conditions. Plant N uptake increased linearly in response to N addition until rates of
ca. 80 kg N ha-1. Sulfur addition showed no effect at the lowest N fertilizer rate, but N uptake was
increased when S was applied at the highest N rate, revealing a synergism between both
nutrients. At the lowest S rate RE was 42%, and increased to 70% when S fertilizer was added. No
changes in IE in response to S fertilization were observed. These results were also observed in
farmer field experiments, in genotypes that showed different IE. This study showed that S addition



increased NUE mainly by increasing the N recovery from the soil. Thus, the concurrent
management of N and S is important for reducing the potential pollution of residual soil nitrate by
increasing N recovery from the soil while sustaining high nitrogen use efficiency.

Keywords: Sulfur; Nitrogen; Nitrogen uptake; Nitrogen use efficiency; Nitrogen harvest index;
Wheat
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Abstract:

After screening of 177 disomic addition lines (DALs) of wheat (Triticum aestivum) containing a pair
of chromosomes from different alien species, we found that the chromosome 1E addition line of
Agropyron elongatum, that is known to be a potential genetic resource for drought and salinity
tolerance, showed potential for improvement of bread-making quality of wheat. This was indicated
by increased SDS sedimentation, specific sedimentation, mixograph peak time and SE-HPLC
analysis of polymeric proteins. This addition line spontaneously gave rise to a substitution line for
chromosome 1D in subsequent generations that showed weak dough strength. Analysis of the x-
type HMW-glutenin subunit sequence of Ag. elongatum from DAL1E indicated that it closely
resembled the x-type sequence of the A and B genomes of wheat, and the y-type was
intermediate between x- and y-type HMW-glutenin subunit genes. From these observations, it was
inferred that 1E-encoded seed storage proteins have considerable potential for improvement of
wheat end-product quality if transferred to specific chromosomes such as 1A of Chinese Spring
(CS) wheat, which has a negative overall effect on bread-making quality.
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Abstract:

The plant hormone abscisic acid (ABA) regulates many important physiological and developmental
processes in plants. The objective of this study was to clone the ABA 8'-hydroxylase gene in
common wheat. In the present study, we used the cDNA sequence of barley HYCYP707A1 gene
(GenBank accession no. AB239299) as a probe for BLAST search against the common wheat
(Triticum aestivum L.) EST database in GenBank. All wheat ESTs sharing high similarity with the
reference gene were subjected to contig assembly. Primers were designed based on the
constructed contigs to clone the wheat CYP707A1 gene, designated as TaCYP707A1. The
genomic DNA sequence of TaCYP707A1 gene comprised five exons and four introns, with a size
of 2[punctuation space]225 bp. The corresponding cDNA sequence of TaCYP707A1 was
1[punctuation space]737 bp, containing an open reading frame (ORF) of 1[punctuation space]431
bp, a 42-bp 5'-untranslated region (UTR) and a 264-bp 3'UTR, with 94.9% of identical sequences
to HYCYP707A1 gene (AB239299). The neighbor joining tree indicated that the deduced amino
acid sequences of TaCYP707A1 gene was highly similar to those of barley and rice. The
TaCYP707A1 gene was located on chromosome 6BL using a set of Chinese Spring nullisomic-



tetrasomic lines and ditelosomic line 6BS. These results will be of high importance in
understanding of molecular mechanism of ABA catabolism.
Keywords: Triticum aestivum L.; homeologous cloning; CYP707A1 gene; ABA 8'-hydroxylase
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Abstract:

Wheat (Triticum aestivum L.) is one of the most important agricultural crops worldwide. However,
water is the most important limiting factor for wheat production. This study was initiated to test
water stress environmental effects on grain quality and nutritional value of wheat by using single
different water conditions at post-anthesis stage. Further analyses were conducted to examine
variations in concentrations and compositions of the bioactive compounds and nutritions in strong-
gluten winter wheat subjected to different levels of water deficit during grain filling. For the
experiment on the response to different soil water conditions during post-anthesis stage, effects of
soil water environment on protein content and composition in the grains were significant. Soil
water conditions in this study greatly affected mineral contents in the grains of winter wheat,
particularly with regard to the major minerals (P, K, Ca and Mg). Water deficit during grain filling
can result in a decrease in lipid contents in wheat grains, which agrees well with experimental
findings elsewhere. Concomitantly, a mild water deficit during grain filling would be beneficial to
the grain filling and starch compositions, significantly improved bread-making quality. Therefore, it
was concluded that good management of wheat field water at post-anthesis stage was helpful to
improving grain quality and nutritions relevant to processing and human nutrition. To cite this
article: C.-X. Zhao et al., C. R. Biologies 332 (2009).
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Abstract:

Foliar fungal diseases frequently cause significant economic losses in the hard red winter wheat
production areas of the Great Plains of the United States. In 2007, field experiments were
conducted in four environments in Nebraska, USA to determine the crop growth stage at which
severity of tan spot and spot blotch was most strongly related to yield in winter wheat. Secondary
objectives were to evaluate the efficacy of fungicides in controlling tan spot and spot blotch and to
determine the effect of fungicide application timing on disease intensity and yield. Disease severity
assessed at Zadoks growth stage (ZGS) 60 (flowering) had the strongest relationship to yield at all
four locations (0.72 <= R2 <= 0.90, P < 0.0001). Disease severity assessed at ZGS 71 (kernel
watery ripe) also was strongly related to yield (0.54 <= R2 <= 0.87, P <= 0.0011), but not as
consistently across the four locations as disease severity assessed at ZGS 60. The relationship
between yield and area under the disease progress curve (AUDPC) (0.43 <= R2 <= 0.80, P <=
0.0055) was weaker and less consistent across the four locations than the relationship between
yield and disease severity assessed at ZGS 60 or ZGS 71. Disease progress was faster at Mead
(southeast) and Clay Center (south central) than at North Platte (west central) and Sidney (west).
The fungicides azoxystrobin, pyraclostrobin, propiconazole, azoxystrobin plus propiconazole, and



trifloxystrobin plus propiconazole effectively reduced disease severity and AUDPC. Out of a total
of 60 fungicide treatments at four locations, 98%, 100%, and 100% significantly (P = 0.05) reduced
disease severity, reduced AUDPC, and increased yield, respectively, compared to the check. Yield
losses ranging from 27% to 42% were prevented by fungicide applications. There was no
consistent effect on disease intensity or on yield of timing fungicide applications at ZGS 31 (first
node on the stem detectable) versus ZGS 39 (ligule/collar of flag leaf just visible). The results from
this study suggest that (i) the best predictor of yield loss caused by tan spot and spot blotch in
winter wheat in Nebraska is disease severity assessed at flowering and (ii) fungicides can prevent
significant yield losses from tan spot and spot blotch in winter wheat.

Keywords: Tan spot; Spot blotch; Winter wheat; Growth stage; Fungicide application timing;
Disease severity; AUDPC; Predictor; Yield loss
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Abstract:

An important quality parameter of fried food is the amount of oil uptake, which is incompatible with
recent consumer trends towards healthier food. The oil penetration mechanism is not fully
understood but study of formulated products is a good way to elucidate the role of the food matrix
in oil absorption.

In this context, the oil absorption capacity of a restructured matrix, made with native wheat starch
and vital wheat gluten, was examined. Four different product formulations were analysed, using 2
levels of gluten content (8% and 12% d.b.) and 2 levels of water content (38% and 44% w.b.).
Dough was sheeted into 2 thicknesses (1 and 2 mm) and cut into discs that were either directly
fried or fried after predrying with dry air (2 min at 150 [degree sign]C).

Results showed that gluten had a predominant role in the structure, making the dough more elastic
and less permeable to oil absorption. High gluten content resulted in lower oil uptake in products
with low moisture content. Overall, predried discs absorbed, on average, half of the oil of undried
samples. Interestingly, even though predried products with high gluten content had a higher
moisture content before frying, they absorbed a low amount of oil, suggesting that oil uptake is not
clearly related to the amount of moisture lost but rather to product microstructure.

Keywords: Deep-fat frying; Oil uptake; Gluten; Starch

A. Scarafoni, A. Ronchi, M. Duranti, A real-time PCR method for the detection and quantification of
lupin flour in wheat flour-based matrices, Food Chemistry, Volume 115, Issue 3, 1 August 2009,
Pages 1088-1093, ISSN 0308-8146, DOI: 10.1016/j.foodchem.2008.12.087.
(http://www.sciencedirect.com/science/article/B6T6R-4VBT27F-
1/2/af2cfad2e39d2676ab219b19304de0f2)

Abstract:

Lupin flour is growingly being used in bakery products, mainly as a soybean protein substitute. The
aim of the present work was to detect and quantify the presence of lupin flour in wheat-based
foods using a newly set up qPCR system based on SYBR green. Although DNA sequence
information for lupin is scarce, it has been possible to design a primer pair highly specific for the
target gene and devoid of any primer-dimers amplification capacity. Lupin flour revealed to be a
difficult matrix, since large amounts of compounds tend to co-purify with DNA, even adopting well
established extraction protocols. Nonetheless, the primers used allowed to reach high PCR
efficiencies and did not show any cross-reactivity with DNAs extracted from various plant and
animal foods. The sensitivity achieved was 7 pg of lupin DNA, corresponding to a percentage of
less than 0.1% of lupin flour in the foods.
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Abstract:

Gluten enteropathy or celiac disease (CD) is treated by strict adherence to gluten-free diet for life.
Trace amounts of wheat in food from farm to table manifests as a major risk to these individuals. A
qualitative polymerase chain reaction method was developed by selectively amplifying a 135 bp
fragment of the glutenin gene to detect wheat DNA in a plethora of raw and heat processed foods.
The limit of detection was 21.5 pg of DNA. The absence of amplification in other cereals such as
oat, rye, barley and maize renders this method exclusive for detection of wheat. The detection of
wheat DNA in thermally processed foods by this method, despite extensive DNA fragmentation,
evinces the suitability and applicability of the method for labeling gluten-free foods. This method
complements the immunochemical methods toward addressing food safety in CD patients and
wheat allergics.
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Abstract:

A cDNA encoding a cathepsin L-like cysteine proteinase (DcCathL) was prepared from gut tissue
of larvae of wheat bulb fly (Delia coarctata: Diptera). The predicted protein is a homologue of the
product of Drosophila melanogaster gene Cp-1 (CG6692), and is similar to a sub-family of
cysteine proteinases found in other insects which have roles in tissue remodelling during
development, and moulting. Recombinant DcCathL was produced using the yeast Pichia pastoris
as expression host, and showed hydrolytic activity in vitro towards the synthetic substrate Z-Phe-
Arg-AMC with a pH optimum of 4.5. DcCathL was insecticidal to lepidopteran larvae when injected
into haemolymph, causing mortality that was accompanied by systemic melanisation, suggesting
that DcCathL was affecting the immune-related proteolytic activation cascade leading to
production of active phenoloxidase. This process is normally negatively regulated by serpins in the
haemolymph. Recombinant serpins from cabbage moth (Mamestra brassicae) did not inhibit
DcCathL, and were susceptible to degradation by the enzyme in vitro in buffer and extracted
haemolymph. When M. brassicae larvae were co-injected with a lethal dose of DcCathL and
exogenous recombinant serpins, no mortality or systemic melanisation was observed, suggesting
that the insecticidal effects of DcCathL in vivo result from degradation of endogenous serpins.
Keywords: Wheat bulb fly (Delia coarctata); Cathepsin L-like proteinase; Functional
characterisation; Cabbage moth (Mamestra brassicae); Haemolymph; Phenoloxidase activation
cascade; Serpin; Negative regulation; Melanisation
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Abstract:

Removal of reproductive ‘sink' i.e. spikelets from wheat at anthesis delays the rate of flag leaf
senescence. In this work, the antioxidant defense was studied in the flag leaf of Triticum aestivum
cv. Kalyansona plants showing normal (S + plants) and delayed senescence via removal of
spikelets (S- plants). This was done by measurement of metabolites and activities of enzymes
such as superoxide dismutase, catalase, guaiacol peroxidase, ascorbate peroxidase,
monodehydroascorbate reductase, dehydroascorbate reductase and glutathione reductase. S-
plants had higher reduced glutathione/oxidized glutathione (GSH/GSSG) ratio and antioxidant
enzyme activities than the control plants and the differences were apparent from 21 days after
anthesis (DAA). The removal of the reproductive sink led to an increased antioxidant defense
which may be contributing towards the delayed flag leaf senescence in wheat. Chloroplasts and
mitochondria, important sources of ROS, were isolated at two stages representing early (7 DAA)
and late (21 DAA) senescence. Oxidative damage to proteins was studied in these organelles in
relation to SOD and APX. Mitochondria had higher levels of damaged proteins than chloroplasts at
7 DAA in both S+ and S- plants. Higher damage was related to the lower antioxidant enzyme
levels of SOD and APX in mitochondria as compared to chloroplasts.
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Abstract:

A major objective in wheat breeding is the development of pre-harvest sprouting (PHS) tolerant
wheat varieties with amber grain colour (GC), the latter being preferred both by the consumer in
Asian markets, and by the processing industry globally. Quantitative trait loci (QTL) for these two
traits were identified using a recombinant inbred line (RIL) population derived from an intervarietal
cross, PH132 (red grain and PHS tolerant) x WL711 (amber grain and PHS susceptible). As many
as 12 QTL for GC and 11 QTL for PHS were identified; 4 QTL for the two traits were co-localized.
Most of the phenotypic variation (PV) for the two traits was explained by the main-effect QTL (M-
QTL) having no interaction with environment, suggesting that selection may prove effective for
improvement of both the traits. A major QTL for GC (PVE up to 40.42%), coincident with a minor
QTL for PHS (PVE up to 8.10%), on the distal region of 3BL and a novel and major GC
independent PHS QTL (PVE up to 29.47%) in proximal region of 6AL may prove useful for
breeding PHS tolerant amber-grained wheat genotypes. Comparative genomic analysis revealed
that the wheat genomic region carrying the major QTL for GC on 3BL is orthologous to a 1.63 Mb
segment on rice chromosome 1, and the genomic region carrying the major QTL for PHS on 6AL
is orthologous to a 5.47 Mb segment on rice chromosome 2. These rice genomic sequences may
be exploited for fine mapping leading to map-based cloning of the above two major QTL, one each
for GC and PHST.

Keywords: Bread wheat; Grain colour; Pre-harvest sprouting; Main-effect QTL; Epistatic QTL
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Abstract:

The aim of this work was to identify the occurrence of deoxynivalenol (DON) and ochratoxin A
(OTA) in flour; to estimate the reduction of contamination levels in French and Vienna bread
manufactured with this flour, and the exposure to these toxins through the consumption of these
products. OTA was not detected in the flour. The median reduction of DON between flour and
products were, for French bread 33 % and for Vienna bread 58.5 %. A low exposure (the highest
percentage of the tolerable daily intake was 6.54% and the lowest 0.45%) was estimated due to
the low contaminations level: French bread median was 35.5 [mu]g/kg and Vienna bread: 22.0
[mu]g/kg.

Keywords: Deoxynivalenol; Ochratoxin A; Bread; Baking; Mycotoxin exposure.
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Abstract:

Asparagine is known to accumulate in wheat grain under conditions of sulphur deficiency, leading
to increased levels of acrylamide formation during processing. Analyses of milling fractions and of
the outer layers of the grain prepared by hand dissection showed that the highest levels of
asparagine were present in the bran fractions and in particular the aleurone layer, when grain were
grown with sufficient sulphur supply. However, even mild S deficiency resulted in disproportional
increases in the asparagine contents of white flour fractions, implying that optimisation of yield in a
conventional milling system is not an appropriate strategy for processing grain from sulphur-
deficient crops.
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Abstract:

This study compared the effect of whole grain high-fiber barley, whole grain wheat and refined
rice-based foods on energy intake and satiety. Forty-seven healthy subjects consumed a breakfast
of hot cereal and a snack mix containing either barley, wheat, or refined rice, followed by an ad
libitum smorgasbord lunch using a crossover design. Energy intake was measured at the lunch
using plate waste. Hunger, fullness, desire to eat, amount of food consumed, and thirst were
assessed using a modified Visual Analog Scale (VAS) before and after the breakfast, snack and
lunch. Energy intake at lunch did not differ among products. There were no differences in the area
under the time curve in modified VAS scores among products for any parameter. However,
subjects reported significantly less hunger before lunch compared to their hunger before breakfast
when consuming the barley, but there was no significant reduction in hunger before lunch after
consumption of wheat or rice. In conclusion, intake of a whole grain high-fiber barley, whole grain
wheat, or refined rice breakfast and snack did not decrease energy intake acutely, but



consumption of whole grain high-fiber barley foods significantly decreased hunger whereas whole
wheat and refined rice foods did not.

Keywords: Whole grains; Barley; Wheat; Rice; Satiety; Energy intake; VAS; Hunger; Fiber; beta-
Glucan
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Abstract:

Policosanols (PCs) are a group of long chain aliphatic alcohols that have been reported to have
low-density lipoprotein (LDL) cholesterol-lowering properties. Wheat is a good source of these
compounds. This study examined the effect of solvent type and temperature on extract yields and
PC content and composition in the extracts. Wheat germ, straw and bran samples were extracted
with petroleum ether, chloroform, n-hexane and ethanol at various temperatures ranging from 80
to 125 [degree sign]C.

Wheat germ extract yields were higher than those for straw and bran. Ethanol extraction resulted
in the highest yield from wheat germ. Ethanol extract yields from both wheat germ and straw
increased significantly with increasing temperature. Wheat straw had the highest PC content
among the wheat fractions examined in the study. The PC composition of extracts varied with the
type of solvent and wheat fraction used. Ethanol and petroleum ether extracts of wheat straw had
the highest octacosanol and hexacosanol contents, respectively. This study demonstrated that
solvent type and temperature have significant effects on extract yields and PC composition in
extracts obtained from wheat fractions.
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Abstract:

Three different types of new adsorbents modified from wheat straw were synthesized after the
reaction between epichlorohydrin and triethylamine by using ethylenediamine (EDA),
diethylenetriamine (DETA) and triethylenetetramine (TETA) as modifying agents. The performance
of the modified wheat straws (MWS) was characterized by Fourier transform infrared spectroscopy
(FTIR), scanning electron microscope (SEM) and elemental analysis. Results showed that the
optimal dosages for the three modifying agent (EDA, DETA and TETA) were 3, 4 and 3 ml. The
optimum synthesis temperature for the three MWS was 80, 85 and 95 [degree sign]C,
respectively. The IR spectra of the three MWS were analogical, and nitrogen contents of the MWS
were found to be consistent with their adsorption capacity. The pseudo-second-order equation
generated the best agreement with the experimental data for adsorption systems. In addition, the
adsorption process of the three MWS reached equilibrium at 10-15 min. MWS (EDA)
demonstrated the largest phosphate capacity than the other MWS.
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Abstract:

A three-factor Box-Behnken design was adopted for studying the simultaneous effects of
processing variables such as fat (10-30%), wheat bran (5-15%) and NaCl (0-2%) on
physicochemical, textural and sensory properties of cooked beef patties. In addition, the ridge
analysis was conducted to find the values of processing variables that maximise and minimise the
texture profile analysis (TPA) parameters (hardness, chewiness, gumminess, adhesiveness,
springiness, resilience and cohesiveness) and sensory ratings. Experimental design allowed for
evaluation of potential interactive and quadratic effects between these variables; fat wheat bran
and NaCl. It was found that protein and fat contents of patties was decreased and increased,
respectively as the amount of wheat bran increased. NaCl increased the ash content of patties.
Fat and wheat bran had a notable influence on textural properties, which improved the textural
properties at certain levels. Lower addition of wheat bran and NaCl into patty resulted in higher
acceptable product with respect to firmness, juiciness and overall quality properties.
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Abstract:

Xylooligosaccharides (XOS) were prepared from wheat bran insoluble dietary fiber (WBIDF) by
treatment with commercial xylanase preparation Sunzymes. XOS, with a purity of 95% (w/w) and
degree of polymerization of 2-7 and the ratio of arabinose to xylose of 0.27, was obtained with a
yield of approximately 31.2% of WBIDF. Their stability was evaluated by comparing with that of
commercial fructooligosaccharides (FOS) during pasteurization (60-100 [degree sign]C, 30 min)
and autoclave sterilization (121 [degree sign]C, 1 kg/cm2, 10-50 min) at pH 2.0-4.0. XOS was
characterized by a high thermal stability during pasteurization at pH 2.5-4.0 and sterilization at pH
3.0-4.0. Even at pH 2.0, the remaining XOS reached 97.2% (w/w) and 84.2% (w/w) during
pasteurization (100 [degree sign]C, 30 min) and sterilization (50 min), respectively. Compared with
FOS, XOS was strongly resistant to lower acidic conditions. The results revealed that XOS was
considered to be more suitable for use as functional food ingredients.

Keywords: Fructooligosaccharides; Insoluble dietary fiber; Stability; Thermal processing;
Xylooligosaccharides
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Abstract:

This study examined the polyphenol composition and antioxidant properties of methanolic extracts
from amaranth, quinoa, buckwheat and wheat, and evaluated how these properties were affected
following two types of processing: sprouting and baking. The total phenol content amongst the
seed extracts were significantly higher in buckwheat (323.4 mgGAE/100 g) and decreased in the



following order: buckwheat > quinoa > wheat > amaranth. Antioxidant capacity, measured by the
radical 2,2-diphenyl-1-picylhydrazyl scavenging capacity and the ferric ion reducing antioxidant
power assays was also highest for buckwheat seed extract (p < 0.01). Total phenol content and
antioxidant activity was generally found to increase with sprouting, and a decrease in levels was
observed following breadmaking. Analysis by liquid chromatography coupled with diode array
detector revealed the presence of phenolic acids, catechins, flavanol, flavone and flavonol
glycosides. Overall, quinoa and buckwheat seeds and sprouts represent potential rich sources of
polyphenol compounds for enhancing the nutritive properties of foods such as gluten-free breads.
Keywords: Pseudocereals; Amaranth; Quinoa; Buckwheat; Gluten-free diet; Baking; Sprouts;
Antioxidant capacity; Total phenol content; Polyphenol composition
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Abstract:

Several lactic acid bacteria belonging to the genera Leuconostoc, Lactobacillus, and Weissella
have been introduced to wheat sourdough baking for in situ production of exopolysaccharides.
This is considered a novel method for improving the shelf-life, volume and nutritional value of
bread without additives. However, in situ production of exopolysaccharides during sourdough
fermentation is challenged by simultaneous acidification due to metabolic activities of the bacteria,
which may significantly diminish the positive technological impact of exopolysaccharides. In this
study, the growth, activity and in situ production of dextran by Weissella confusa VTT E-90392 in
wheat sourdoughs were investigated. Furthermore, the influence of dextran-enriched sourdoughs,
at the addition level of 43%, on the subsequent bread quality was established. W. confusa
efficiently produced dextran from the added sucrose in wheat sourdough without strong acid
production. A new specific enzyme-assisted method for in situ analysis of dextran in sourdoughs
was developed. With this method, we could for the first time proof significant (11-16 g/kg DW)
production of polymeric dextran in sourdoughs. Concomitant formation of shorter
isomaltooligosaccharides by W. confusa was also detected. The produced dextran significantly
increased the viscosity of the sourdoughs. Application of dextran-enriched sourdoughs in bread
baking provided mildly acidic wheat bread with improved volume (up to 10%) and crumb softness
(25-40%) during 6 days of storage. Hence, W. confusa is a promising new strain for efficient in situ
production of dextrans and isomaltooligosaccharides in sourdoughs without strong acidification.
Keywords: Bread quality; Dextran; Exopolysaccharides; Isomaltooligosaccharides; Weissella;
Wheat sourdough
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Abstract:

Fusarium head blight (FHB) caused by Gibberella zeae (anamorph = Fusarium graminearum) is a
devastating disease that causes extensive yield and quality losses to wheat in humid and semi-
humid regions of the world. Biological control has been demonstrated to be effective under
laboratory conditions but a few biocontrol products have been effective under field conditions. The
improvement in the physiological quality of biocontrol agents may improve survival under field



conditions, and therefore, enhance biocontrol activity. Bacillus subtilis RC 218 and Brevibacillus
sp. RC 263 were isolated from wheat anthers and showed significant effect on control of FHB
under greenhouse assays. This study showed the effect of water availability measured as water
activity (aW) using a growth medium modified with NaCl, glycerol and glucose on: (i) osmotic
stress tolerance, (ii) viability in modified liquid medium, (iii) quantitative intracellular accumulation
of betaine and ectoine and (iv) the biocontrol efficacy of the physiologically improved agents.
Viability of B. subtilis RC 218 in NaCl modified media was similar to the control. Brevibacillus sp.
RC 263 showed a limited adaptation to growth in osmotic stress. Betaine was detected in high
levels in modified cells but ectoine accumulation was similar to the control cells. Biocontrol activity
was studied in greenhouse assays on wheat inoculated at anthesis period with F. graminearum
RC 276. Treatments with modified bacteria reduced disease severity from 60% for the control to
below 20%. The physiological improvement of biocontrol agents could be an effective strategy to
enhance stress tolerance and biocontrol activity under fluctuating environmental conditions.
Keywords: Biological control; Bacillus subtilis; Brevibacillus sp.; Fusarium graminearum; Fusarium
head blight; Osmotic stress tolerance; Compatible solutes
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Abstract:

Agricultural biomass has the potential to be used as feedstock for biofuel production. However,
crop residue after harvest must be gathered, processed and densified in order to facilitate efficient
handling, transportation and usage. In this study compacts were prepared by densifying material
against a base plate (representing the specific energy required to overcome friction within the
straw grinds) as opposed to the process that occurs in a commercial operation where compacts
are formed due to back-pressure effect in the die. Densification was measured using four selected
biomass samples (barley, canola (oilseed rape), oat and wheat straw) at 10% moisture content
(wb) and 1.98 mm grinder screen size using a compaction apparatus which applied four pressure
levels of 31.6, 63.2, 94.7 and 138.9 MPa. The specific energy required to extrude the compact was
measured; this will closely emulate the specific energy required to overcome the friction between
the ground straw and die. The mean densities of barley, canola, oat and wheat straw compacts
ranged from 907 +/- 31 to 988 +/- 26 kg m-3, 823 +/- 73 to 1003 +/- 21 kg m-3, 849 +/- 22 to 1011
+/- 54 kg m-3 and 813 +/- 55 to 924 +/- 23 kg m-3, respectively; while the mean total specific
energy for compaction of grinds ranged from 3.69 +/- 0.28 to 9.29 +/- 0.39 MJ t-1, 3.31 +/- 0.82 to
9.44 +/- 0.33 MJ t-1, 5.25 +/- 0.42 to 9.57 +/- 0.83 MJ t-1 and 3.59 +/- 0.44 to 7.16 +/- 0.40 MJ t-1,
respectively. Best predictor equations having highest coefficient of determination values (R2) and
standard error of estimate or root mean square error were determined for both compact density
and total specific energy required to compress the ground straw samples. The resulting R2 for
pellet density from barley, canola, oat and wheat straw were 0.56, 0.79, 0.67 and 0.62,
respectively, and for total specific energy the values of R2 were 0.94, 0.96, 0.90 and 0.92,
respectively.
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Abstract: Summary

Total glutathione S-transferase (GST, EC 2.5.1.18) and glutathione peroxidase (GPOX) activity
were measured spectrophotometrically in Triticum aestivum cv. MV Emese and cv. Plainsman
(drought tolerant) and cv. GK Elet and Cappelle Desprez (drought-sensitive) flag leaves under
control and drought stress conditions during the grain-filling period, in order to reveal possible
roles of different GST classes in the senescence of flag leaves. Six wheat GSTs, members of 3
GST classes, were selected and their regulation by drought and senescence was investigated.
High GPOX activity (EC 1.11.1.9) was observed in well-watered controls of the drought-tolerant
Plainsman cultivar. At the same time, TaGSTU1B and TaGSTF6 sequences, investigated by real-
time PCR, showed high-expression levels that increased with time, indicating that the gene
products of these genes may play important roles in monocarpic senescence of wheat. Expression
of these genes was also induced by drought stress in all of the four investigated cultivars, but
extremely high transcript amounts were detected in cv. Plainsman. Our data indicate genotypic
variations of wheat GSTs. Expression levels and early induction of two senescence-associated
GSTs under drought during grain filling in flag leaves correlated with high yield stability.
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Abstract:

In this paper we evaluated the effects of various amendments, notably zeolite, red mud (a by-
product of aluminium manufacturing) and lime on decreasing the bioavailability and phytotoxicity of
Pb, Cd and Zn present in a contaminated acidic soil (pH = 4.2). Pisum sativum and Triticum
vulgare were grown in a glasshouse experiment on untreated-polluted (control) and amended soils
and their yield and metal uptake determined. The influence of plants on the total concentration and
mobility of Pb, Cd, and Zn, and on several soil microbiological and biochemical parameters was
also evaluated and compared to unplanted (control and amended) soils on which we have
previously reported.

All the amendments enhanced plant yields significantly. Red mud and lime decreased Zn, Pb and
Cd availability to plants, whilst zeolite was efficient only at blocking Pb. Red mud in particular
decreased heavy metal uptake of pea and wheat by 60-34% (Pb), 79-80% (Cd), and 93-64% (Zn)
respectively when compared to the control plants.

After plant growth, Cd and Zn solubility in the amended soils was significantly higher than in
respective unplanted soils. Likewise, the number of fast-growing heterotrophic bacteria and fungi
was higher after pea and wheat compared to bare soil, and this was irrespective of the treatment
applied. These data together with Biolog-derived parameters (AWCD and richness) and enzyme
activities (dehydrogenase, urease and [beta]-glucosidase) also suggested that pea rhizodeposits,
in the different soils, were either more abundant or more readily-available to soil bacterial
communities compared to wheat rhizodeposits.
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Abstract: Abstracts

The effects of non-treated and modified dried egg yolk on the rheological properties of flour dough
were investigated. It indicated that farinograph dough development time, dough stability, and
farinograph quality number of the dough increased with the incorporation of the dried egg yolk,
while the dough softness decreased. The incorporation of PLA2-treated dried egg yolk into flour
has more significant effect on farinograph than that of the non-treated dried egg yolk.
Extensograph resistance to extension, and area below the curve (energy) significantly increased
with the addition of dried egg yolk, while extensibility decreased and the water adsorption was
unchanged. The addition of dried egg yolk lead to the increase of G' (the storage modulus) and G"
(loss modulus) under frequency sweep from 0.1 to 20 Hz at 1.5% strain and temperature sweep
from 20 to 90 [degree sign]C at 1 Hz. The microstructure of the dough showed great difference
when non-treated or PLA2-treated dried egg yolk was incorporated into wheat dough. Starch
granules flowed into the continuous matrix compared to the blank wheat dough. The gluten
network structure of the dough was increased when PLA2-treated dried egg yolk was added.
Keywords: Dough; Rheological properties; Phospholipase A2; Dried egg yolk
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Abstract:

Limited precipitation restricts crop yield in the North China Plain, where high level of production
depends largely on irrigation. Establishing the optimal irrigation scheduling according to the crop
water requirement (CWR) and precipitation is the key factor to achieve rational water use.
Precipitation data collected for about 40 years were employed to analyze the long-term trend, and
weather data from 1984 to 2005 were used to estimate the CWR and irrigation water requirements
(IWR). Field experiments were performed at the Luancheng Station from 1997 to 2005 to calculate
the soil water consumption and water use efficiency (WUE). The results showed the CWR for
winter wheat and summer maize were similar and about 430 mm, while the IWR ranged from 247
to 370 mm and 0 to 336 mm at the 25% and 75% precipitation exceedance probabilities for winter
wheat and summer maize, respectively. The irrigation applied varied in the different rainfall years
and the optimal irrigation amount was about 186, 161 and 99 mm for winter wheat and 134, 88
and 0 mm for summer maize in the dry, normal and wet seasons, respectively. However, as
precipitation reduces over time especially during the maize growing periods, development of
water. Therefore, development of water-saving management practices for sustainable agriculture
into the future is imperative.
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Abstract:

Development and use of ozone (O3)-resistant crop cultivars are key measures to avoid agricultural
yield reduction in a high O3 environment. However, little is known about the impacts of breeding



methods and breeding sites on the development of O3 tolerance in winter wheat cultivars. To
explore such impacts, 20 Chinese winter wheat cultivars bred using four breeding methods (viz.
introduction, reselection, conventional breeding and hybridization) at four breeding sites having
different levels of O3 exposures, were exposed to charcoal-filtered (CF) air or high O3 (82 ppb, 7 h
d-1) for 21 days. O3 tolerance of cultivars was assessed by the relative levels of visible injury,
growth, gas exchange, dark respiration, antioxidative activities and oxidative modification of
proteins and cellular membranes. We found that conventional breeding and hybridization
demonstrated higher potential capacity for O3 tolerance as indicated by a higher level of ascorbate
and peroxidase activity in cultivars exposed to CF air. Despite the highest potential capacity for O3
tolerance, hybridization displayed the lowest O3 tolerance as represented by antioxidative
activities, oxidative stress, photosynthesis and growth. The causes of higher O3 sensitivity in
hybrid cultivars included lower O3 exclusion by stomatal closure, higher reduction in antioxidative
activities, higher O3-induced modification of proteins and cellular membranes, lower level of repair
of O3-induced cellular damage and higher loss of assimilation rate as well as growth in O3 relative
to control plants. Cultivars bred at breeding sites experiencing higher ambient O3 exposures
demonstrated higher potential capacity for O3 tolerance. The observed O3 tolerance in cultivars
bred by different breeding methods was uncorrelated to ambient O3 levels in breeding sites as
well as to the potential O3 tolerance capacity as observed in CF air. Results from our experiment,
therefore, clearly indicated that potential O3 sensitivity would have little use in predicting actual O3
tolerance of winter wheat cultivars. Our findings also suggested that sensitivity to O3 in winter
wheat cultivars was related to breeding methods, but not to O3 concentrations in breeding sites.
Keywords: Breeding sites; Triticum aestivum; O3 tolerance; Plant breeding; Winter wheat
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Abstract:

The effect of source reduction on yield and protein content of bread wheat under well-watered and
mild drought stress condition in a semi-arid climate was studied. Field experiments were
conducted at the Tehran University research farm during 2003-2004 and 2004-2005 growing
seasons. Mild drought stress was imposed when plants were at the second node stage by
repeatedly withholding watering and re-irrigating when they showed symptoms of wilting or leaf
rolling. Partial defoliations (all leaf lamina other than flag leaves were removed) were imposed at
booting and anthesis; complete defoliation was imposed at anthesis (defoliation treatments were
applied to all plants of each plot). Drought stress caused a significant increase in the
remobilization of pre-anthesis reserves to the grain. Defoliation did not significantly affect
remobilization. Grain yield and 1000-grain weight was reduced slightly by drought stress, but in
most cases it was not significantly reduced by defoliation. Significant changes were not observed
for grain protein content between defoliated and control plots. The results suggested that grain
yield of the cultivar used under the condition tested is more controlled by sink than source
strength.

Keywords: Defoliation; Drought stress; Grain protein content; Grain yield; Wheat
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pathosystem with exogenous cytokinins, Journal of Plant Physiology, In Press, Corrected Proof,
Available online 9 July 2009, ISSN 0176-1617, DOI: 10.1016/j.jplph.2009.05.014.
(http://www.sciencedirect.com/science/article/B7GJ7-4WROCRS-
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Abstract: Summary



Dose-response relationship between resistance of wheat seedlings (Triticum aestivum, cultivar
Zarya) to Erysiphe graminis f. sp. tritici Marchal. (Syn. Blumeria graminis), a causal organism of
wheat powdery mildew and exogenous zeatin has been investigated. Two-week-old seedlings
were inoculated with the pathogen. Zeatin or zeatinriboside were added to the nutrient solution
immediately after inoculation. The dose-response curve of cytokinin in the most cases was
multiphasic, with peaks of increased susceptibility occurring at 0.25-1.5 and 1.5-9 [mu]M cytokinin,
separated by a region of increased resistance at 0.5-3 [mu]M cytokinin. The change in mineral
nutrition or simultaneous treatment with thidiazuron revealed alterations of the dose-response
curve ranging from a curve with maximum of resistance to a curve with maximum of susceptibility.
Both multiphase nature of dose-response and its variability were proposed as possible
explanations for earlier observed discrepancies in experimental data on modification of disease
resistance by cytokinins. A mathematical model for two metabolic processes with substrate
inhibition connected in-series was suggested to explain the multiphase dose-response. In this
model, the product of the first reaction was used as substrate for the second reaction. Numerical
experiments showed the changes in the shape of dose-response curve with changes in
parameters dependent of cytokinin metabolism.
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Management, In Press, Corrected Proof, Available online 7 July 2009, ISSN 0378-3774, DOI:
10.1016/j.agwat.2009.06.003.
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Abstract:

Selecting more water efficient cultivars is an important way to reduce water use in a water-scarce
region. The objectives of this study were to measure the grain yield and water use efficiency
(WUE) of winter wheat (Triticum aestivum L.) cultivars to understand the genetic gains in yield and
WUE and their associated physiological and agronomic traits in Hebei province, North China Plain
(NCP). Two groups of winter wheat cultivars were tested. Group 1 included 16 winter wheat
cultivars that were released between 1998 and 2002 and were tested during the 2002/2003 and
2003/2004 seasons under two water regimes. Group 2 included 10 cultivars released between
1970 and 2000, and were tested during the 2005/2006 and 2006/2007 seasons under three water
regimes. Results showed that WUE increased substantially from 1.0-1.2 kg m-3 for cultivars from
the early 1970s to 1.4-1.5 kg m-3 for recently released cultivars. There was also a variation in yield
and WUE of about 20% among Group 1 cultivars. Most of the cultivars in both groups had similar
responses to water supply. WUE was greater for less irrigated treatments and maximum grain
production was achieved with moderate water deficit. The genetic gains in grain yield were
associated with increasing in biomass, harvest index and kernel numbers per spike for cultivars
released in different years. Among the Group 1 cultivars, the ones with higher yield generally had
higher WUE. No significant correlations were found between WUE and physiological traits such as
ash content, chlorophyll content, or relative water content among the cultivars released recently.
However, a significant relationship was found between stomatal conductance or ash contents and
WUE or grain yield among the Group 2 cultivars. Relationships were apparent between WUE and
date of anthesis and harvest index (P < 0.05) in Group 1. Earlier flowering cultivars tended to have
higher grain yield. In Group 2, flowering date was advancing by about 4 days over the 30 years of
crop breeding. The positive relationship between grain yield and WUE for all the cultivars indicated
that using a higher yielding cultivar has the potential to improve WUE and thereby to save water.
Keywords: Winter wheat; Early and recent released cultivars; Grain yield; Water use efficiency;
Physiological traits; Agronomic traits
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Abstract:

Foliar diseases are the main biotic cause of yield loss in wheat crops (Triticum aestivum L.) in
Argentina and other regions around the world. Most of the studies on foliar diseases take a
phytopathological perspective, but few studies have analyzed the problem with an eco-
physiological approach aimed at the understanding of which crop traits are affected by foliar
diseases. The present study was designed to determine the effects of a foliar disease complex
(including leaf rust, Septoria leaf blotch and tan spot), on (i) grain yield and (ii) the physiological
components of biomass production; intercepted radiation (RI) and radiation use efficiency (RUE),
in bread wheat crops growing under contrasting agronomic and environmental conditions (i.e.
different cultivars, years, location and nitrogen supply). The experiments were carried out during 4
years in different locations (three in the rolling pampas of Argentina and one in northern of
France). Five different commercial wheat cultivars were sown on early (E) and late (L) sowing
dates (SD); and two contrasting nitrogen availability and two fungicide treatments (protected and
unprotected) were applied. Foliar diseases appeared during the grain filling period and affected
both, leaf area duration (LAD) and healthy area duration (HAD) during that period. Foliar diseases
reduced both, above-ground biomass at harvest (1533 and 1703 g m-2 for unprotected and
protected treatments, respectively) and grain yield (646 and 748 g m-2 for unprotected and
protected treatments, respectively) without important effects on harvest index. Biomass reductions
after anthesis, due to the effects of foliar diseases, were associated with a reduced capacity of the
canopy to absorb solar radiation more than any effect on RUE. However, RUE was consistently
lower--when leaf rust was the predominant disease in the crop, suggesting that this biotrophic
pathogen could affect the photosynthetic activity at the leaf or canopy level.

Keywords: Leaf rust; Septoria leaf blotch; Tan spot; Yield; Above-ground biomass; Intercepted and
absorbed solar radiation; Radiation use efficiency; Wheat (Triticum aestivum L.)
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potato (PTS) starches, Journal of Food Engineering, In Press, Corrected Proof, Available online 3
July 2009, ISSN 0260-8774, DOI: 10.1016/j.jfoodeng.2009.06.052.
(http://www.sciencedirect.com/science/article/B6 T8J-4WNRJVM-
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Abstract:

Standard maize (SMS), waxy maize (WMS), wheat (WTS) and potato (PTS) starches were
hydrothermally treated by Instantaneous Controlled Pressure Drop (DIC) process at different
pressure levels (1, 2 and 3 bar) corresponding to the temperatures of 100, 122 and 136 [degree
sign]C, respectively. The rheological properties and particle size of treated starches under various
conditions were compared to the native ones. The results showed for all starches, except for WTS,
a reduction of the consistency coefficient and the yield stress ([tau]0) with increased intensity of
the hydrothermal treatment conditions. Furthermore, [tau]0 vanished for severe treatment
conditions. The DIC treatment yielded an increased fluidity and a loss of the conservative modulus
of the pastes, as a result of partial gelatinization of starch granules. The extent of the observed
effect depended on the botanical origin. Wheat starch exhibited a different behaviour: the
consistency coefficient and the conservative modulus being higher for DIC treated starch except
for the most severe conditions.

Keywords: Starch; DIC hydrothermal treatment; Granulometry; Rheological properties
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of earthworms on soil enzyme activity in an organic residue amended rice-wheat rotation agro-
ecosystem, Applied Soil Ecology, Volume 42, Issue 3, July 2009, Pages 221-226, ISSN 0929-
1393, DOI: 10.1016/j.apsoil.2009.04.003.
(http://www.sciencedirect.com/science/article/B6T4B-4W7B519-
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Abstract:

The effect of earthworms on soil hydrolases (protease, urease, invertase, and alkaline
phosphatase) and dehydrogenase activities was investigated in maize residue amended rice-
wheat rotation agro-ecosystem. Experimental plots in the rotation had five treatments, i.e.
incorporation or mulching of maize residues with or without added earthworms and an untreated
control. The application of maize residues to soil without earthworms significantly enhanced the
five soil enzyme activities compared with the control treatment during rice and wheat cultivation.
The presence of earthworms further significantly enhanced protease activity in the soils with both
incorporated and mulched maize residues during two cultivation seasons, but only significantly
increased alkaline phosphatase activity in the soil with incorporated maize residue during the rice
cultivation season. Invertase activity was significantly enhanced by the presence of earthworms in
the soil with maize residue incorporation during two cultivation seasons. There were no changes in
dehydrogenase activity when earthworms were present. Additionally, the five enzyme activities in
earthworm casts were significant higher than those in the surrounding soil, especially
dehydrogenase and invertase activities. Whatever the treatment, the values obtained for the
enzyme activities in both soil and casts, except for dehydrogenase activity in earthworm casts,
were significantly higher under wheat than those in rice-cultivated soil. These results indicate that
the presence of earthworms strongly affected soil enzyme activities, depending on the method of
organic residue application, and the enhanced enzyme activities of earthworm casts probably
contributed to the surrounding soil enzyme activities.

Keywords: Earthworms; Microbial activity; Earthworm casts; Crop rotation
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Abstract:

In a three-year free-air CO2 enrichment study (Mini-FACE), spring wheat associated with typical
arable weeds were grown under present and elevated atmospheric carbon dioxide concentrations
[CO2] (ambient air+150 [mu]mol mol-1). Analyses of plant stable carbon isotope ratios and in vivo
measurements of leaf gas exchange were used to describe the CO2 effects on water relations. For
most species examined elevated [COZ2] significantly increased the intrinsic water-use efficiency
(A/gs) as derived from carbon isotope analyses. In some of the species, seasonal averages of the
ratio between leaf internal to atmospheric CO2 (ci/ca) were found to be significantly reduced by
elevated [COZ2]. Periodic leaf gas exchange measurements confirmed the increased water-use
efficiency, but significant CO2 effects became evident only over the entire season by carbon
isotope analysis. In both types of analysis conducted, spring wheat was found to react significantly
different from all other species examined. The relation between A/gs and biomass production was
significantly influenced by elevated [COZ2] in all three years of the study. At the end of the drier
growing seasons 2003 and 2004, the soil water content tended to be increased in the CO2
enriched plots indicating a water saving effect. These observations demonstrate the impact of
elevated [CO2] on plant water relations with a likely positive feedback leading to higher soil water
availability. Due to the differences in the CO2 responses of spring wheat compared to the weeds



we suggest that rising [CO2] may cause shifts in the species composition of crop-weed
communities.

Keywords: ci/ca ratio; Competition; Crop-weed interaction; [delta]13C value; FACE; Leaf gas
exchange; Microclimate; Soil water content; Triticum; WUE
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Abstract:

This study aims to establish a cellulose pretreatment process using ionic liquids (ILs) for efficient
enzymatic hydrolysis. The IL 1-ethyl-3-methyl imidazolium diethyl phosphate ([EMIM]DEP) was
selected in view of its low viscous and the potential of accelerating enzymatic hydrolysis, and it
could be recyclable. The yield of reducing sugars from wheat straw pretreated with this IL at 130
[degree sign]C for 30 min reached 54.8% after being enzymatically hydrolyzed for 12 h. Wheat
straw regenerated were hydrolyzed more easily than that treated with water. The fermentability of
the hydrolyzates, obtained after enzymatic saccharification of the regenerated wheat straw, was
evaluated using Saccharomyces cerevisiae. This microbe could ferment glucose efficiently, and
the ethanol production was 0.43 g/g glucose within 26 h. In conclusion, the IL [EMIM]DEP shows
promise as pretreatment solvent for wheat straw, although its cost should be reduced and in-depth
exploration of this subject is needed.

Keywords: Wheat straw; lonic liquids; 1-Ethyl-3-methyl imidazolium diethyl phosphate;
Pretreatment; Enzymatic hydrolysis
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Abstract:

About 23% of wheat farms in Iran have yields of more than 5 t ha-1, but the technology and the
capacity of over 85% of the existing combine harvesters are low and they are not suitable for
handling such high yields mainly because of their high harvest losses due to high feed rates.
Therefore, it is necessary to match machines with the farms by optimising their feed rate either by
changing the effective width or the ground speed. However, simply reducing the effective width,
which is the most common method, may also lead to a higher seed breakage (SB). A proper
technical framework was developed for harvesting such fields with current combine harvesters,
based on multi-criteria decision making (MCDM) technique. Several aspects mainly, SB, total
harvest losses, fuel consumption, and combine field capacity were considered as harvesting
attributes. Nine different combinations of ground speed and effective width were defined as
harvesting candidate alternatives. The MCDM technique indicated that simply reducing the
effective width is not the most suitable solution for this problem. For example, the optimum solution
for a field with the average yield of 7.4 t ha-1 was to use a speed 3.5 km h-1 and the full platform
width.

Zhen-Yan Fu, Zheng-Bin Zhang, Xiao-Jun Hu, Hong-Bo Shao, Xu Ping, Cloning, identification,
expression analysis and phylogenetic relevance of two NADP-dependent malic enzyme genes



from hexaploid wheat, Comptes Rendus Biologies, Volume 332, Issue 7, July 2009, Pages 591-
602, ISSN 1631-0691, DOI: 10.1016/j.crvi.2009.03.002.
(http://www.sciencedirect.com/science/article/B6X1F-4W7B54S-
1/2/88552f3a171490dffa840fb4d411665f)

Abstract:

The NADP-dependent malic enzyme (NADP-ME; EC1.1.1.40) found in many metabolic pathways
catalyzes the oxidative decarboxylation of L-malate, producing pyruvate, CO2 and NADPH. The
NADP-MEs have been well studied in C4 plants but not well in C3 plants. In this study, we
identified the NADP-ME isoforms from hexaploid wheat (Triticum aestivum L). Two different
NADP-ME transcripts were first identified in this C3 plant. The first is named TaNADP-ME1 [NCBI:
EU170134] and encodes a putative plastidic isoform, while the second is named TaNADP-ME2
[NCBI: EU082065] and encodes a cytosolic counterpart. Sequence alignment shows that the two
NADP-ME isoforms share an identity of 73.26% in whole amino acids and 64.08% in nucleotide
sequences. The phylogenetic analysis deciphers the two NADP-MEs as belonging to the
monocots (Group Il), which closely resemble OschIME6 and OscytME2, respectively. Tissue-
specific analyses indicate that the two NADP-ME genes are both expressed in root, stem and leaf,
and that TaNADP-ME1 is a leaf-abundant isoform. Semi-quantitative RT-PCR analysis show that
the two NADP-ME transcripts in wheat leaves respond differently to low temperature, salt, dark
and drought stresses stimuli and to exogenous abscisic acid (ABA) and salicylic acid (SA). Our
results demonstrate that exogenous hormones (ABA and SA), as well as salt, low temperature,
dark and drought stresses can regulate the expressions of TaNADP-ME1 and TaNADP-ME2 in
wheat. This indicates that the two NADP-ME genes may play an important role in the response of
wheat to ABA, SA, low temperature, salt, dark and drought stress. To cite this article: Z.-Y. Fu et
al., C. R. Biologies 332 (2009).

Keywords: Abiotic stress; Hexaploid wheat; NADP-malic enzyme; NADP-ME; Gene expression
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Abstract:

Field experiments were conducted at four locations in two years in Kansas to determine the effects
of urea ammonium nitrate concentrations and application timings on imazamox control of Aegilops
cylindrica Host and feral Secale cereale L. in imidazolinone-tolerant winter wheat (Triticum
aestivum L.). Based on regression analysis, A. cylindrica was controlled 66-73% with imazamox at
35 g ai. ha-1 plus urea ammonium nitrate at 1-50% v/v. Averaged over urea ammonium nitrate
concentrations, fall post-emergence applications of imazamox were 37-45% more efficacious on
A. cylindrica than spring post-emergence treatments. Feral S. cereale control increased linearly
when imazamox treatments contained urea ammonium nitrate at 1-100%, and fall treatments were
more effective than spring treatments at one of two locations. Early applications of imazamox
increased wheat yield compared to later applications in two of four experiments, and increased
gross profits $69-168 ha-2. However, yields did not differ between imazamox treatments
containing different urea ammonium nitrate concentrations at any location.

Keywords: Imazamox; Fertilizer; Herbicide tolerance; Feral Secale cereale L.; Aegilops cylindrica
Host
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Abstract:

Insect/host plant phenologies are particularly important in the management of wheat midge in
western Canada. Emergence of adult wheat midge, Sitodiplosis mosellana (Gehin), was evaluated
at 19 sites in Saskatchewan in 1991-2000. Emergence was assessed in relation to calendar days
and accumulated degree-days above five base air temperatures. Three sites that received less
than 20 mm rainfall in May were deleted from the analysis because emergence was erratic and
delayed. Males emerged 2-3 days before females. Calendar dates for 10%, 50% and 90%
emergence of both sexes were July 11 +/- 5.9 days, July 18 +/- 5.4 days and July 25 +/- 5.9 days,
respectively. Deviations between observed and expected emergence dates at most sites related to
degree-day accumulations between March 1 and July 31. Emergence was 2-8 days earlier than
expected at sites with the highest degree-day accumulation and 4-10 days later than expected at
sites with the lowest accumulation. Degree-day requirements for emergence declined as the base
air temperature increased. In most instances, accumulated degree-days above 5 [degree sign]C
provided the most accurate estimates of emergence. With a 5 [degree sign]C base temperature,
accumulated degree-days (DD) for 10%, 50% and 90% emergence of both sexes averaged 693
DD +/- 2.8 days, 784 DD +/- 2.5 days and 874 DD +/- 3.2 days, respectively. Deviations between
observed and expected emergence dates at most sites related to precipitation in May and June.
Emergence was 1-7 days earlier than expected at sites receiving 20-30 mm rain in May.
Conversely, emergence was 2-8 days later than expected at sites receiving more than 145 mm
rain in May and June. Adult emergence was re-assessed in 2008. Dates for 10%, 50% and 90%
emergence of both sexes differed from expected values by one day or less. Accumulated degree-
days above 5 [degree sign]C for 10%, 50% and 90% emergence differed from expected values by
8-35 DD. The merits of using calendar dates and degree-days to predict emergence of adult wheat
midge are discussed.

Keywords: Wheat midge; Adult emergence; Calendar date; Accumulated degree-days
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Abstract:

In two successive years, durum wheat (Triticum turgidum Desf.) and barley (Hodeum vulgare L.)
were tested in a factorial salinity-drought experiment, combining three levels of salinity and two
levels of drought. The two drought treatments were obtained by applying irrigation water when the
pre-dawn leaf water potential of the control treatments attained values of -0.4 and -0.7 MPa,
respectively. This experiment led to the analysis of the effects of salinity, of drought, and of the
drought-salinity interaction on the grain and straw yield of the two crops studied.

Salinity affected the durum wheat by reducing the grain and straw yields when the soil salinity
(ECe) was higher than 5.8 dS m-1. This reduction was due to the fact that there were fewer grains
per ear. As for barley, the grain yield was not reduced if ECe ranged from 0.9 to 9.8 dS m-1, but
the straw yield was affected. The results obtained for durum and barley are consistent with the
observations reported in the literature.

Drought affected the plant water status of both species during the ear formation and flowering
stages. It reduced the grain (37%) and straw (18%) yields, on average, at the same rate for all
salinity levels. These reductions were not related to the soil salinity levels. There were fewer ears



per plant, explaining the decrease in crop productivity and water use efficiency in conditions of
drought.

Drought did not affect the relationship between soil salinity and relative yield.

Keywords: Pre-dawn leaf water-potential; Actual evapotranspiration; Stomatal conductance; Water
use efficiency; Soil salinity
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1/2/9d100ef8c0178054f30aeab5489e2fc3)

Abstract:

To improve soil fertility, efforts need to be made to increase soil organic matter content. Straw
manure is considered another important management practice to maintain soil organic matter
content. This study compared effects of two organic manures (straw and farmyard manure) on soil
properties and crop yields in a crop rotation system under semi-arid conditions. Soil physical,
chemical and biological characteristics were determined in the experiment. After 25 years cropping
and fertilization, two organic manures significantly influenced soil properties and crop vyields.
Farmyard manure combined with chemical fertilizer management (M + NP) resulted in higher
increase in SOC, available-N, available-P, and higher activities of protease, urease, and alkaline-
phosphatase compared with those found under straw manure combined with chemical fertilizer
management (S + NP). However, soil of straw treatment had higher levels of potential soil
respiration, soil water retention, microbial biomass, soil porosity, invertase, catalase and lower bulk
density than farmyard manure treatment. M + NP produced the highest crop vyields at all
treatments. Biochemical properties of both treatments were positively correlated with SOC and
nutrient content. These results indicate that straw management positively affected soil physical,
chemical and biochemical properties as manure treatment in calcareous soil. Adding straw
manure, as a replacement of farmyard manure, could be a promising strategy on some soil
physical and biological properties as compared to farmyard manure in calcareous soil.
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Abstract:

This study was conducted to determine the effect of both inter-cultivar and intra-cultivar
competition on the growth of three spring wheat (Triticum aestivum L.) cultivars released in
different periods that had different root:shoot ratios, differed in water extraction from dry soil, and
differed in height. Two water regimes were imposed to compare competitive effects under irrigated
and rainfed conditions. Our main hypotheses were that the different distribution of biomass
between shoot and root in old and new wheat cultivars will alter their competitive ability, that
differences in root size will alter their competitive ability through different water uptake patterns,
and differences in the gradient for water uptake will alter their competitive ability in different
environments by enabling water extraction from drier soil.

In monoculture, the recent cultivars had significantly more grain yield and higher water use
efficiency for grain (WUEG) than the old cultivar. Under the two water regimes the old cultivar had
more root biomass, and extracted water in deeper soil layers, whereas the modern cultivars
extracted more water in dry soil layers. The old cultivar benefited from inter-cultivar competition in



terms of both grain yield and above-ground biomass accumulation at the expense of the modern
cultivars, which showed significantly reduced growth in mixtures compared to in monoculture. Our
study suggested that the below-ground competitive ability of cultivars may have a negative
relationship with the grain yield and WUEG in monoculture. The yield superiority of modern and
recent cultivars was mostly due to increased above-ground biomass, kernel number and WUEG
and a smaller proportion of root biomass. Our results demonstrate that inter-plant competition is an
important factor affecting spring wheat productivity in contrasting environments, but the extent and
intensity of these effects depend on the adaptation of root traits to available soil water. Reducing
root growth redundancy and enhancing the ability to deplete more soil water are clearly adaptive
features for wheat for water-limited conditions.

Keywords: Biomass allocation; Competitive ability; Drought resistance; Growth redundancy; Root
size; Water use efficiency

N. Aoudia, P. Callu, F. Grosjean, Y. Larondelle, Effectiveness of mycotoxin sequestration activity
of micronized wheat fibres on distribution of ochratoxin A in plasma, liver and kidney of piglets fed
a naturally contaminated diet, Food and Chemical Toxicology, Volume 47, Issue 7, July 2009,
Pages 1485-1489, ISSN 0278-6915, DOI: 10.1016/j.fct.2009.03.033.
(http://www.sciencedirect.com/science/article/B6 T6P-4W0SK55-
1/2/95ba7cfbcb52e3781f657552d63ff95¢e)

Abstract:

A study was carried out to determine the ability of dietary micronized wheat fibres (MWF) to
decrease the levels of ochratoxin A (OTA) in plasma, kidney and liver of piglets fed a naturally
contaminated diet. A total of 96 piglets (weighting 11.4 +/- 1.5 kg) were fed one of four different
diets for 28 days. Diets included (1) control diet, (2) control diet with MWF (1%), (3) OTA naturally
contaminated diet (117.45 +/- 4.74 ng/g), (4) OTA naturally contaminated diet (118.13 +/- 2.85
ng/g) with MWF (1%). No difference in feed efficiency (P > 0.05) could be observed between the
different diets. The absolute weight of kidneys and liver were significantly higher in pigs fed the
OTA-contaminated diet (diet 3) as compared to the control diet (diet 1) or to the control diet
amended with MWF (diet 2) (P < 0.05). However the use of MWF (diet 4) significantly protected
against these weight changes. A significant protective effect of MWF was also observed in terms
of OTA concentration in plasma (45.6% decrease), kidney (40.8% decrease) and liver (26.5%
decrease). These results suggest that the addition of MWF is effective in decreasing the
bioavailability of OTA from contaminated diets in piglets.
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Abstract:

The present work assessed the protective effect of water-soluble feruloyl oligosaccharides (FSH),
ferulic acid ester of oligosaccharides from wheat bran, against in vitro oxidative damage of normal
human erythrocytes induced by a water-soluble free radical initiator, 2,2'-azobis-2-amidinopropane
dihydrochloride (AAPH). In the whole process of AAPH-initiated oxidation, hemolysis occurred
quickly after the lag time. The rate of hemolysis is correlated dose-dependently with AAPH
concentration. Significant decrease in reduced glutathione (GSH) levels of erythrocyte with
concomitant enhancement in oxidized gluthione (GSSG) levels was noticed. It was also observed
that lipid and protein peroxidation of erythrocytes induced by AAPH was significantly increased,
and scanning electron microscopy observations showed that AAPH induced obvious



morphological alteration in the erythrocytes from a smooth discoid to an echinocytic form. FSH
suppressed depletion of GSH, lipid peroxidation, and methaemoglobin and protein carbonyl group
formation of erythrocytes in concentration- and time-dependent manners, remarkably delayed
AAPH-induced hemolysis. Morphological changes to erythrocyte caused by AAPH were effectively
protected by FSH. It was also observed that FSH could work synergistically with endogenous
antioxidants in erythrocytes. These results indicated that FSH efficiently protected normal human
erythrocytes against oxidative stress, and they could be used as a potential source of natural
antioxidants.
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Abstract:

Wheat straw fibers were modified via a pressurized steam treatment. The effect of steam pressure
(i.e., 0.2, 0.4, 0.6, 1.0 MPa) and treatment time (i.e., 5 and 10 min) on chemical composition,
sorption isotherm, thermal and mechanical properties of the treated fibers was investigated.
Differential scanning calorimetry analysis showed that thermal characteristics of the treated straw
samples were shifted indicating the improved thermal stability. The ash and extractive content of
the treated straw was reduced; and the materials were likely removed when the steam was
released. The removal of ash and extractives could improve the wettability of wheat straw when it
is used in combination with polymer matrices. Sorption behavior study showed that steam
treatment reduced the hydrophilic characteristic of wheat straw. Tensile strength of the treated
straw was significantly enhanced. The tensile strength of straw after treatment at a steam pressure
of 1.0 MPa for 5 min was more than twice higher than that of the control group. The study
demonstrated that pressurized steam treatment is an effective pre-treatment process for wheat
straw fibers as possible reinforcement element in polymer matrices.

Keywords: Chemical composition; Mechanical properties; Steam treatment; Sorption isotherm;
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Abstract:

In this work, a novel backward extraction procedure of defatted wheat germ protein (DWGP) from
reverse micelles was explored. Isooctane was recovered by vaporization firstly. Then the remained
residue was dissolved in a small amount of KCI solution. The recovery of DWGP was easily
performed by the ternary liquid system (acetone: deionized water: isooctane = 15:5:1)
precipitation, while most of sulphosuccinic acid bis (2-ethylhexyl) ester sodium salt (AOT)
remained in the ternary liquid system. In the end, the precipitation of DWGP was washed with 65%
ethanol solution to further remove any residual AOT. The effects of KCI concentration, the amount
of KCI solution and pH on the backward extraction efficiency of DWGP were tested. On the basis
of single-factor experiments, the optimum backward extraction was achieved by response surface
methodology (RSM). When the operation ran under optimized conditions, the backward extraction



efficiency of DWGP achieved 80% and the end protein product was completely free of
AOT.Industrial relevance

This experimental result confirmed that this novel backward extraction method had many
advantages on the extraction of protein compared to the traditional backward extraction method
(changing the conditions of pH and ionic strength in a fresh aqueous phase). This method
increased the backward extraction efficiency of defatted wheat germ protein (DWGP) from 57% to
80%, saved the water resource and offered the possibility of precipitating nearly pure DWGP,
completely free of surfactant. On the basis of these advantages, it appears that this novel
backward extraction technique may have great potential for being scaled-up to a commercially
extraction process of protein.
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Abstract:

Triticum turgidum L. var. dicoccoides has been a useful source of genes for high grain protein
content (GPC) in wheat. The objective of this study was to test the agronomic and quality
characteristics of 23 durum Langdon-T. dicoccoides (LDN-DIC) substitutions based on T.
dicoccoides accessions Pl 481521 (LDN521) and Pl 478742 (LDN742), with emphasis on finding
new genes for high GPC. The 23 LDN-DIC substitutions and checks were grown in replicated yield
trials at Fargo and Prosper, ND in 2005-2006. The lines were evaluated for grain yield, plant
height, and heading date. Twelve quality traits, including GPC, were evaluated using standard
methods. Potentially useful variation for thousand-kernel weight, kernel size, semolina extraction,
and semolina brightness and color, was identified. Eight lines including LDN742-6B, LDN521-7B,
LDN521-5B, LDN742-7A, LDN742-5B, LDN521-2A, LDN742-7B, and LDN521-1A had significantly
higher GPC than LDN, suggesting that chromosomes 1A, 2A, 5B, and 7B of Pl 481521 and 7A,
5B, 6B, and 7B of Pl 478742 may carry high GPC genes. Using allele specific marker Xuhw89,
LDN742-6B was shown to carry the same Gpc-B1 allele as in Israel A. The remaining six lines with
high GPC are potential sources of new high GPC genes for durum wheat.
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Abstract:

A bright yellow color is an important quality criterion for pasta making. Yellow color depends on the
amount of carotenoid pigments in grain, which is the result of the balance between pigment
synthesis and degradation by lipoxygenases (LPX). The organization of genes coding for
lipoxygenases in the tetraploid wheat genome is not completely understood. Here, we report the
screening of a durum wheat BAC library with barley probes to characterize the physical distribution
of Lpx genes. PCR characterization and BAC fingerprinting of the positive clones suggests that
Lpx-B1.1 and Lpx-B3 are less than 103-kb apart, whereas Lpx-B1.2 is further apart from them. In
the A genome a partially deleted copy of Lpx-1 (Lpx-A1_like) was found, colocalizing within a 42
kbp region with Lpx-A3, confirming that in both genomes these two genes are close to each other.
The knowledge of the physical location of these two genes is important to understand the evolution



of this family but also has practical implications since closely linked genes are difficult to separate
by recombination. This may limit the number of Lpx allele combinations that can be obtained and
affect the selection of optimal Lpx allele combinations for pasta quality improvement.
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Abstract:

The time course of synthesis and accumulation of the major storage components in developing
grain of wheat cv Hereward has been determined. Gluten proteins were first detected at 10 dpa
and accumulated most rapidly between 12 and 35 dpa, with little change after 42 dpa. Differences
in the accumulation patterns of two different types of [omegal-gliadins were observed while the
synthesis of the HMW subunits was initiated about 2 days later than that of the other gluten
proteins. Although protein accumulation had essentially ceased by 42 dpa, grain desiccation was
associated with a dramatic increase in the proportion of large glutenin polymers.

The accumulation of starch essentially paralleled that of gluten proteins, reaching 55% of the grain
dry weight at maturity. This was associated with an increase in the amylose content, from about 20
to 26% of the total starch. The expression patterns of transcripts encoding enzymes of the
synthesis (ADP glucose pyrophosphorylase, starch synthases), branching and modification of
starch were consistent with the pattern of starch accumulation and with the expression patterns
reported for orthologous genes in developing rice grain, showing high conservation between
species.
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D.C. Knievel, E.-S.M. Abdel-Aal, I. Rabalski, T. Nakamura, P. Hucl, Grain color development and
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aestivum L.), Journal of Cereal Science, Volume 50, Issue 1, July 2009, Pages 113-120, ISSN
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Abstract:

There is renewed interest in breeding for high anthocyanin content in wheat due to its antioxidant
potential. A series of adapted spring wheat lines were developed with blue aleurone or purple
pericarp. The development of anthocyanin concentration and color of these selected lines was
measured during grain filling for two field seasons at Saskatoon, Canada. In addition, the
inheritance of the blue aleurone and purple pericarp was studied. Anthocyanin concentration
increased rapidly during grain development and then decreased before maturity. Anthocyanin
concentration was highest in PIG03008, a purple pericarp wheat. For mature grain, genotypic
variation for anthocyanin concentration was statistically significant while the year and genotype by
year interaction were not, facilitating the breeding progress. Blue aleurone was shown to be
controlled by a single dominant gene in BC populations whereas purple pericarp appeared to be
controlled by two loci with a segregation ratio of 11 purple: 5 white in F2 populations. The results
indicate that breeding high anthocyanin blue or purple wheat is feasible.
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Abstract:

Understanding the effects of different alleles at the puroindoline b (Pinb) locus on processing
quality will provide crucial information for quality improvement. Seven near-isogenic lines (NILs)
planted at two locations in the 2008 cropping season were used to determine the effect of
puroindoline b alleles on milling performance and Chinese raw white noodle (CRWN) quality. The
Pina-D1b/Pinb-D1a genotype possessed significantly higher values in grain hardness, protein
content and starch damage than other genotypes, whereas the Pina-D1a/Pinb-D1d genotype had
the lowest grain hardness and starch damage, with higher break flour yield, and less reduction
flour yield, higher flour colour L*, and lower flour colour b*, than other genotypes. Farinograph
parameters, except for water absorption, were not significantly affected by variation of puroindoline
b alleles. Pina-D1a/Pinb-D1e had the highest peak viscosity, whereas the lowest value was
observed in a Pina-D1b/Pinb-D1a genotype. For CRWN quality, higher noodle viscoelasticity was
obtained in the genotype Pina-D1a/Pinb-D1e and Pina-D1a/Pinb-D1g, whereas Pina-D1a/Pinb-
D1d had a lower smoothness score. Genotypes with Pina-D1a/Pinb-D1e and Pina-D1a/Pinb-D1g
produced the best total noodle score. It was concluded that genotype Pina-D1a/Pinb-D1d had
better milling qualities, whereas Pina-D1a/Pinb-D1e and Pina-D1a/Pinb-D1g had slightly superior
CRWN qualities in comparison with other genotypes.
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Abstract:

Puffed wheat coated with sweet coverings is a ready-to-eat (RTE) breakfast cereal of popular
consumption worldwide. Coating of puffed wheat is conventionally performed by tumbling, heating
and syrup pouring, within a tumbling vessel. This tumbling process promotes attrition and causes
uneven distributions of the coating syrup, with a consequent variability in quality of the final
product. A fluidised bed processor, built with a top spraying nozzle, was tested as an alternative
for coating of puffed wheat particulates with a sweet chocolate cover. The fluidised bed technique
was compared with a tumbling method in which syrup was applied by spraying, as well as with a
commercial sample. Crispness, colour, flavour and attrition resistance, were compared for the
different coating techniques. No significant difference was perceived in colour, but the fluidised
bed treated sample was considered crispy and more related to chocolate flavour than the
commercial sample. In terms of attrition, the fluidised bed sample lost about 1% weight, while the
tumbled-coated sample lost around 5% weight, and the commercial sample lost nearly 10%
weight.
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Abstract:

Bran is the by-product of white flour and is composed of distinct adhesive tissues with aleurone
and pericarp being the most significant. The present work pointed out the good potential of using
electrostatic separation as a bran-fractionation method to produce nutritionally interesting food
ingredients. The tribo- and corona-charging behavior of ground bran, an aleurone-rich fraction, and
a pericarp-rich fraction were characterized, and the influence exerted by the composition, particle
size, and moisture content was determined. The tribo-charging experiments showed that the
opening of the aleurone cells after grinding modified the particles surface composition, and thus
the samples charging behavior. The cell walls of aleurone and pericarp fractions displayed
different tribo-charging characteristics, suggesting that by designing an appropriate tribo-charging
device, these two bran layers might be separated. The behavior of the samples after corona-
charging was found to be highly influenced by their moisture content. Dried samples were all found
to behave like insulators, whereas when the materials were not dried, the pericarp-rich fraction
behaved like a conductor while the fine aleurone-rich fraction behaved like an insulator, probably
due to the presence of lipids at the particles surface. These characteristics could also be exploited
for the development of another electrostatic separation process.
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Abstract: Summary

The influences of 50 and 100 [mu]M Ni on growth, tissue Ni accumulation, concentrations of
nitrate, ammonium, glutamate, and proline as well as the activities of nitrate reductase (NR), nitrite
reductase (NiR), glutamine synthetase (GS), glutamate synthase (GOGAT), glutamate
dehydrogenase (GDH), alanine aminotransferase (AlaAT), and aspartate aminotransferase
(AspAT) were examined in the shoots of wheat seedlings cv. Zyta. Exposure of the seedlings to Ni
resulted in a rapid accumulation of this metal in the shoots, which was accompanied by significant
reduction in fresh weight of these organs. Tissue nitrate content decreased in response to Ni
stress, while ammonium concentration increased substantially. Glutamate concentration was
slightly lowered up to the 4th day of the metal exposure. In contrast, proline content increased
significantly, starting from the first day after Ni treatment. NR activity showed a decline of up to
40% below the control level after Ni application; however, its activation state remained unaltered.
Heavy metal treatment also resulted in a marked decrease in NiR activity, which after 7 d of
exposure to 100 [mu]M Ni was almost 80% lower than in the control. GS activity in wheat shoots
was not influenced by Ni application. Contrary to Fd-GOGAT exhibiting reduced activity in the
shoots of Ni-treated wheat seedlings, NADH-GOGAT activity was considerably enhanced,
exceeding the control value even by 165%. After 7 d of exposure to Ni, both NADH-GDH and
NAD-GDH activities in wheat shoots were markedly induced; however, NAD-GDH activity showed
a significant decrease at the early stage of the experiment. Both AlaAT and AspAT glutamate-
producing activities were considerably stimulated by Ni treatment. Our results suggest that
induction of NADH-GOGAT, NADH-GDH, AlaAT, and AspAT activities may compensate for the
reduced Fd-GOGAT activity and serve as an alternative means of glutamate synthesis in wheat
shoots under Ni stress.
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Abstract:

Insect damage in wheat adversely affects its quality and is considered one of the most important
degrading factors in Canada. The potential of near-infrared (NIR) hyperspectral imaging for the
detection of insect-damaged wheat kernels was investigated. Healthy wheat kernels and wheat
kernels visibly damaged by Sitophilus oryzae, Rhyzopertha dominica, Cryptolestes ferrugineus,
and Tribolium castaneum were scanned in the 1000-1600 nm wavelength range using an NIR
hyperspectral imaging system. Dimensionality of the acquired hyperspectral data was reduced
using multivariate image analysis. Six statistical image features (maximum, minimum, mean,
median, standard deviation, and variance) and 10 histogram features were extracted from images
at 1101.69 and 1305.05 nm and given as input to statistical discriminant classifiers (linear,
quadratic, and Mahalanobis) for classification. Linear discriminant analysis and quadratic
discriminant analysis classifiers correctly classified 85-100% healthy and insect-damaged wheat
kernels.
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Abstract:

In many ecosystems, residues are added frequently to soil, in the form of root turnover and litter
fall. However, in most studies on residue decomposition, residues are added once and there are
few studies that have investigated the effect of frequent residue addition on C mineralization and N
dynamics. To close this knowledge gap, we mixed mature wheat residue (C/N 122) into soil at a
total rate of 2% w/w once at the start (R1x), every 16 days (R4x), every 8 days (R8x) or every 4
days (R16x). Un-amended soil served as control. All treatments were mixed every 4 days. Soll
respiration was measured continuously over the 80-day incubation. Inorganic N, K2S0O4-
extractable C and N, chloroform-labile C and N (as an estimate of microbial biomass C and N), soil
pH and microbial community composition were assessed every 16 days. Increasing frequency of
residue addition increased C mineralization per g residue. Compared to R1x, cumulative
respiration per g residue at the end of the incubation (day 80) was increased by 57, 82 and 92% in
R4x, R8x and R16x, respectively. The largest differences in soil respiration per g residue occurred
in the first 30 days. Despite large increases in cumulative respiration, frequent residue addition did
not affect inorganic N or K2SO4-extractable N concentrations, chloroform-labile C and N or soil
pH. Compared to the control, all residue treatments resulted in increases in chloroform-labile C
and N and soil pH but decreased inorganic and K2S04-extractable N. Microbial community
composition was affected by residue addition, however there were no consistent differences
among residue treatments. It is concluded that experiments with single residue additions may
underestimate residue decomposition rates in the field. The increased C mineralization caused by
frequent residue additions does not appear to be due to an increased microbial biomass or
changes in microbial community composition, but rather to increased C mineralization per unit
biomass.
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Abstract:

The interplay between the carbon and other nutrient cycles is the key to understand the responses
of soil ecosystems to climatic change. Using the free-air CO2 enrichment (FACE) techniques, we
carried out a multifactorial experiment in a Chinese rice-wheat rotation system, to investigate the
response of soil nematodes to elevated CO2 under different application rates of N fertilizer (225.0
kg N ha-1 (HN) and 112.5 kg N ha-1(LN), respectively) and residue incorporation (0 kg C ha-1
(ZR), 1000 kg C ha-1 (MR) and 2000 kg C ha-1 (HR), respectively). This study was conducted
during the wheat growing season of 2007 after expose to the elevated CO2 for three years. The
results in our study indicated that seasonality is an important factor in determining changes in the
nematode abundance and diversity. The residue addition effects were more obvious than the
elevated CO2, which significantly influenced the abundance of total nematodes and plant-
parasites, and some ecological indices. The interactions between residue addition and CO2
significantly influenced nematode dominance and structure indices. High level of N fertilization was
found to decrease the nematode diversity, generic richness and maturity indices at wheat jointing
stage. There are significant interactions between N fertilization and elevated CO2 for abundance
of total nematodes and different trophic groups.
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Abstract:

Primary and secondary infections are important processes in the epidemiology of plant diseases
but can be difficult to quantify experimentally as they often occur at the same time. This problem is
all the more challenging in the case of soil-borne diseases, as most processes are hidden in the
soil and destructive sampling is time-consuming and makes it difficult to obtain enough
observations of disease progress. Here we show how a combination of experimentation and
modelling can be used in order to obtain parameters for primary and secondary infections for take-
all disease of wheat. First, an experiment with one infected seedling and varying numbers of target
seedlings allowed us to estimate the probability of secondary infection by growth of the mycelium
through the soil and by growth via the crown of the plant. Several equations were tested for the
contact term between susceptible and infectious roots. Secondly, an experiment with primary
inoculum placed at different depths allowed us to estimate the probability of primary infection,
taking into account secondary infections and the time needed for the roots to reach inoculum
depth. In both experiments, the use of simple models was effective in isolating the desired effect
from uncontrollable effects occurring in the soil. The probability of secondary infection through the
crown was higher than the probability of infection through soil, and the contact term following the
mass action or Reed-Frost equation gave a better fit to the data than the other equations tested.
The probability of primary infection was higher when inoculum was placed just below the soll
surface than when it was placed deeper in the soil.

Keywords: Gaeumannomyces graminis var. ftritici; Wheat; Soil-borne disease; Infection rate;
Primary infection; Secondary infection
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Abstract:

Management of N is the key for sustainable and profitable wheat production in a low N soil. We
report results of irrigated crop rotation experiment, conducted in the North West Frontier Province
(NWFP), Pakistan, during 1999-2002 to evaluate effects of residue retention, fertilizer N
application and mung bean (Vigna radiata) on crop and N yields of wheat and soil organic fertility
in a mung bean-wheat sequence. Treatments were (a) crop residue retained (+residue) or (b)
removed (-residue), (c) 120 kg N ha-1 applied to wheat, (d) 160 kg N ha-1 to maize or (e) no
nitrogen applied. The cropping system was rotation of wheat with maize or wheat with mung bean.
The experiment was laid out in a spit plot design. Postharvest incorporation of crop residues
significantly (p < 0.05) increased the grain and straw yields of wheat during both years. On
average, crop residues incorporation increased the wheat grain yield by 1.31 times and straw yield
by 1.39 times. The wheat crop also responded strongly to the previous legume (mung bean) in
terms of enhanced grain yield by 2.09 times and straw yield by 2.16 times over the previous cereal
(maize) treatment. Application of fertilizer N to previous maize exerted strong carry over effect on
grain (1.32 times) and straw yield (1.38 times) of the following wheat. Application of N fertilizer to
current wheat produced on average 1.59 times more grain and 1.77 times more straw yield over
the O N kg ha-1 treatment. The N uptake in wheat grain and straw was increased 1.31 and 1.64
times by residues treatment, 2.08 and 2.49 times by mung bean and 1.71 and 1.86 times by
fertilizer N applied to wheat, respectively. The soil mineral N was increased 1.23 times by
residues, 1.34 times by mung bean and 2.49 times by the application of fertilizer N to wheat.
Similarly, the soil organic C was increased 1.04-fold by residues, 1.08 times by mung bean and
1.00 times by the application of fertilizer N. We concluded that retention of residues, application of
fertilizer N and involvement of legumes in crop rotation greatly improves the N economy of the
cropping system and enhances crop productivity in low N soils.
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Abstract:

Microbial, physical and structural changes in high pressured wheat dough were studied as a
function of pressure level (50-250 MPa) and holding time (1-4 min). Thereafter, selected conditions
of high hydrostatic processing (HPP) were applied to bread dough and the technological quality of
the obtained breads was studied. The effect of HPP on wheat dough was investigated by
determining microbial population (total aerobic mesophilic bacteria, moulds and yeasts), color and
mechanical and texture surface related dough parameters (cohesiveness, adhesiveness, hardness
and stickiness). HPP reduced the endogenous microbial population of wheat dough from 104
colony forming units/g (CFU) to levels of 102 CFU. HPP treatment significantly (P < 0.05)
increased dough hardness and adhesiveness, whereas treatment time reduced its stickiness.
Scanning electron micrographs suggested that proteins were affected when subjected to pressure
levels higher than 50 MPa, but starch modification required higher pressure levels. HPP treated
yeasted doughs led to wheat breads with different appearance and technological characteristics;



crumb acquired brownish color and heterogeneous cell gas distribution with increased hardness
due to new crumb structure. This study suggests that high hydrostatic processing in the range 50-
200 MPa could be an alternative technique for obtaining novel textured cereal based products.
Keywords: Wheat dough; High pressure processing; Microbiology; Dough texture; Bread
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Abstract:

A significant challenge for policy and land management is to alter agricultural systems to reduce
their detrimental impacts on native vegetation and biodiversity habitat. We analysed historical,
ecological and land use data to understand the threats to native vegetation, and prospects for
future recovery in the wheat-sheep zone of the Wimmera and Mallee in southeastern Australia.
We analysed air photos, surveyed 60 remnant vegetation sites, and interviewed land managers
about a subset of 35 remnants. Our analysis confirmed that soil types favoured for cropping were
largely cleared before 1945; mean cover declined from 8% to 5% between 1945 and 2000. Small
patches (<5 ha) account for a quarter of remaining woody cover. Cover of crops increased at the
expense of pasture. Small patches were typically frequently grazed, nutrient enriched and were
dominated by an exotic annual understorey. Recruitment of woody species was uncommon, and
non-existent in the small patches. Landholders valued small patches primarily for stock shelter but
without recruitment their long-term persistence is doubtful, even though most farmers are grazing
less now compared with 30 years ago. Meeting regional native vegetation cover targets likely
depends on retention of all existing vegetation patches, plus considerable revegetation. However,
although current land use trends allow the sparing of some marginal lands while cropping
intensifies, this option cannot satisfy vegetation cover targets and may not preserve biodiversity.
More significant gains in native vegetation cover may not occur unless new opportunities arise for
the current cohort of farmers.
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Abstract:

Improving livelihood of resource poor farmers is an important goal of wheat research in developing
countries. Although remarkable success has been achieved to date in developing widely adapted
wheat cultivars, many resource poor farmers in marginal areas in developing world have not
benefited. Participatory research could greatly enhance identifying cultivars according to the
choice of the poor farmers. This study was conducted to examine how farmers' selection criteria
could assist breeders in identifying superior wheat cultivars, and determine if a new statistical
analysis tool, GGE biplot, could be effectively used in selection of improved cultivar based on
quantitative (grain yield) and qualitative data (farmers' preference score). The field experiments
were conducted in 3 years (2003-2005) in three mid-hill districts in the central Nepal involving
resource poor wheat farmers. Sixteen wheat genotypes, including a long-term and a current
commercial cultivar, were used in the study. Data were collected on agronomic traits considered
important by the participating farmers. These included days to heading and maturity, plant height,



effective tiller number, spike length, kernel per spike, 1000-kernel weight and grain yield. Farmers
also qualitatively scored each genotype for multiple traits based on their preference. In general,
the farmers used the same ftraits in selecting a superior cultivar that are used by breeders.
However, relative importance of different traits differed, not necessarily following in line with the
breeder preference. The cultivar superiority based on quantitative agronomic data (breeders'
criteria) and qualitative preference scores (farmers' criteria) often showed synergies, however,
there were differences as well. This indicates farmers' ability to choose superior cultivars based on
qualitative observation compared to tedious quantitative data recording in the on-station testing. In
the first year, a greater number of farmers selected improved check as a better choice than recent
advanced breeding lines. In the 2nd and 3rd years, the farmers preferred genotypes other than the
checks. This underlines the importance of testing of advanced materials in farmers' fields in
multiple years. Principal component analysis using GGE-biplot was useful in identifying superior
genotypes based on both quantitative and qualitative data recorded across environments. This
approach could be useful in analyzing data from participatory agricultural research conducted
under highly diverse farmers' field conditions where it is easier to record observations on
qualitative than quantitative scale. This technique can also be extended to on-farm participatory
testing of other technologies. The findings bear implications for a broad range of participatory
research and technology evaluation and verification.
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Abstract:

Preharvest sprouting (PHS) is a risk factor in winter cereal farming in certain environments as
even mild sprouting affects the suitability of wheat for end-use products. This is because even mild
sprouting affects the suitability of wheat for end-use products. The extent of PHS is hard to predict.
To establish a quantitative relationship between PHS and different climatic characteristics,
eighteen winter wheat cultivars were planted in three regions representative of the wheat growing
conditions of the Free State Province of South Africa over four years. Climatic characteristics
during six environmental periods were investigated, namely planting to harvest (PH), anthesis to
harvest (AH), grain filling (GF), 14 days prior to physiological maturity (14M) and 10 and 20 days
prior to harvest (10H and 20H) respectively. These data sets were correlated with PHS resistance
determined in a rain simulator to determine if climate during various stages of grain development
had an effect on the expression of dormancy and subsequent PHS. Principal component analysis
(PCA) on mean PHS values identified three distinct groupings of cultivars, ranging from PHS
susceptible to PHS resistant. A fairly strong positive correlation (r = 0.715, P = 0.008) was found
between PHS and minimum temperature during grain filling. Large variations in PHS values were
also observed between the various cultivars, indicating that certain cultivars, such as Caledon,
Gariep, Limpopo, Matlabas, PAN 3118, PAN 3120, PAN 3377 and SST 334, are more sensitive to
environmental effects than others and that the variation in cultivar PHS is not consistent across
sites and years.
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Abstract:

It has been broadly accepted that barley performs better than wheat, particularly under severe
stress conditions of the Mediterranean basin. However, this assumption is not based on rigorous
evidence. This study compared grain yield, grain yield components and biomass accumulation
performances of barley, bread wheat and durum wheat under a wide range of water and nitrogen
(N) availabilities on a location in the Mediterranean basin during four consecutive growing seasons
(2003/04, 2004/05, 2005/06 and 2006/07). The different experimental treatments enabled the
comparison of the three species under wide grain yield ranges. Yields under these treatments
ranged from 0.9 to 10.2 Mg ha-1. Grain number per unit area better explained grain yield
differences in the three species across experimental years and treatments. Photothermal quotient
(PTQ) during the critical growth period (from 20 days pre- to 10 days post-flowering) explained the
differences in grain number for all three species (r2 = 0.64; r2 = 0.84 and r2 = 0.56 for barley,
bread wheat and durum wheat, respectively). Biomass differences between wheat and barley were
generated mainly by their differences in post-flowering growth. Post-flowering growth was
positively and directly related to the number of grains set per m2.

It was confirmed that it is not universally true that barley yields better than wheat under
Mediterranean environments.

Keywords: Bread wheat; Durum wheat; Barley; Grain yield; Grain number; Biomass accumulation;
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Abstract:

The determination of the technological quality of bread wheat (Triticum aestivum L.) requires a
strong investment of time and money on behalf of the flour industry. For this reason, a field
experiment was carried out over a 2-year period on a Vertisol under rainfed Mediterranean
conditions with the objective of predicting, during the growing season, the technological quality of
wheat at harvest with the use of a chlorophyll meter (Minolta SPAD 502). The SPAD meter
readings were taken at the start of stem elongation and at anthesis determining the grain yield,
alveogram parameters and gluten content at harvest. The chlorophyll meter readings at both
growing stages were related to the grain protein content, alveogram index (W), dough extensibility
(L), tenacity-extensibility ratio (P/L) and gluten content values. Dough tenacity (P) was not related
to the readings. The models were validated by the full cross-validation method, showing better
reliability at anthesis than stem elongation. The grain yield was correlated separately for each
year, due to the influence of rain variability on the grain yield. Under rainfed Mediterranean
conditions, the SPAD meter is a very useful tool in predicting the technological quality of bread
wheat in advance, eliminating the need for expensive instruments and, above all, reducing the
analysis time dedicated to determining the technological quality.

Keywords: Bread wheat quality; Chlorophyll meter; Grain protein; Alveograph parameters; Gluten
content; Predictive model
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Abstract:

The effects of individual and combined inclusions of xylanase and phytase in broiler diets based
on a characterised wheat were evaluated. The positive control diet was formulated to be adequate
for phosphorus (P) with 3.8 g kg-1 nonphytate P and the low-P, negative control diet contained 2.6
g kg-1 nonphytate P. The negative control diet was supplemented with xylanase (2000 XU kg-1),
or phytase (500 FTU kg-1), or xylanase plus phytase (2000 XU kg-1 and 500 FTU kg-1).
Treatment effects on ileal digestibility of amino acids, energy and nitrogen utilisation, ileal
digestibility and total tract retention of minerals, toe ash content and the growth performance were
determined. In combination, xylanase plus phytase increased mean apparent ileal digestibility
(AID) coefficients of 17 amino acids by 8.6%, which exceeded the increases of 4.8% and 5.5%
generated by xylanase and phytase, respectively. Increases in AID were significant (P<0.05) for
the majority of amino acids in response to enzyme inclusions with indications of synergistic
responses for five amino acids. Xylanase plus phytase increased (P<0.05) nitrogen-corrected
AME by 0.63 MJ kg-1, ileal energy digestibility by 0.89 MJ kg-1 and energy AID coefficient by
6.7% relative to the negative control diet. The enzyme combination increased (P<0.05) coefficients
of ileal nitrogen digestibility by 9.1% and 8.0% relative to positive and negative control diets,
respectively. Phytase increased (P<0.05) ileal calcium digestibility by 32.2% and ileal P
digestibility by 28.0% relative to the negative control. Also, phytase increased (P<0.05) the AID
coefficient of sodium to -0.038 from -0.516 in the negative control diet and the combination
increased the same coefficient to 0.043. P reduction in the control diet lowered (P<0.05) bone
mineralisation, but toe ash contents were restored by phytase and xylanase plus phytase. P status
of the control diets had no effect (P>0.05) on the efficiency of feed conversion, but xylanase
(6.2%), phytase (2.5%) and xylanase plus phytase (3.9%) enhanced (P<0.05) feed efficiency
relative to the negative control. The low-P diet depressed (P<0.05) weight gain and feed intake but
phytase and xylanase plus phytase restored both weight gain and feed intake. Overall, the present
data indicate that the simultaneous inclusion of xylanase plus phytase in wheat-based broiler diets
was beneficial in terms of nutrient utilisation and growth performance.

Keywords: Broilers; Amino acid digestibility; Phytase; Xylanase; Wheat

Jungiang Jia, Haile Ma, Weirui Zhao, Zhenbin Wang, Wanmin Tian, Lin Luo, Ronghai He, The use
of ultrasound for enzymatic preparation of ACE-inhibitory peptides from wheat germ protein, Food
Chemistry, In Press, Corrected Proof, Available online 21 June 2009, ISSN 0308-8146, DOI:
10.1016/j.foodchem.2009.06.036.
(http://www.sciencedirect.com/science/article/B6 T6R-4WK4SPV-
1/2/0b5d07e32d904456c97350e07eaea25¢)

Abstract:

The effects of ultrasonic treatment during proteolysis on kinetic characterisation of the hydrolysis
of defatted wheat germ protein (DWGP), and on ACE-inhibitory activity of the hydrolysate, were
investigated. The effects of ultrasonic pretreatment on the release of peptides with ACE-inhibitory
were also studied. The results showed that the value of kA for DWGP hydrolysis under ultrasonic
irradiation increased by about 22.2%, and KM decreased about 13.0%, compared with that
obtained without ultrasound. Analysis of ACE-inhibitory activity indicated that ultrasound during
enzyme treatments had less effect on the ACE-inhibitory activity, while ultrasonic pretreatment
caused a 21.0-40.7% increase in ACE-inhibitory activity of DWGP hydrolysate. Analyses of
hydrophobicity, microstructure, and amino acid composition revealed that ultrasonic pretreatment
could accelerate the release of hydrophobic amino acids from DWGP during enzymatic hydrolysis.
In conclusion, ultrasonic treatment during proteolysis could facilitate the enzymatic hydrolysis of
DWGP, whereas ultrasonic pretreatment could promote the release of ACE-inhibitory peptides
from DWGP during enzymatic hydrolysis.
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Abstract:

The use of composite flour for bread making is gradually gaining prominence worldwide due to
some economic and nutritional reasons. However, studies on the application of functional
ingredients purposely to improve composite bread quality are very few. This paper examines the
functional role of xanthan gum (XG) on the properties of dough and bread from composite
cassava-wheat flour. The viscoelastic properties of dough and gas retention characteristics of
batter as well as the fresh and storage properties of bread from the composite flour (90% wheat
plus 10% cassava) were studied. The crumb cell structure was also studied using digital image
analysis technique. Inclusion of XG had significant effects on the dough tenacity and extensibility
and sensory acceptability of fresh composite bread. The oven spring, specific volumes of bread
loaf and crumb softness were higher at 1% XG content. Also, addition of XG made the composite
bread samples had more open crumb structure and better sensory acceptability. However,
moisture loss and crumb firming during bread storage were best reduced when 1% XG was added
to bread formulation.
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Abstract: Summary

Nitrogen (N) remobilization in wheat (Triticum aestivum) plants is crucial because it determines the
grain protein concentration and the baking quality of flour. In order to evaluate the influence of
cytokinins on N remobilization during N starvation, we analyzed various N remobilization
parameters in wheat plants that were watered with 6-benzylaminopurine (BAP) either with or
without KNO3. Besides, the effects of BAP on protein synthesis were evaluated, and the size and
ultrastructure of chloroplasts of BAP-treated plants were studied. BAP supply inhibited N
remobilization of plants independently of N supply as shown by the increase in protein, Rubisco,
chlorophyll, sugar and starch concentrations in the older leaves, the decrease in amino acid and
sugar export to the phloem, and the decrease in protein, Rubisco and chlorophyll concentrations in
the younger leaves. Besides, BAP supply increased nitrate reductase activity and decreased
nitrate concentration, thus suggesting an increased assimilatory capacity. The increase in protein
concentration could be explained mainly by a significant decrease in protein degradation and, to a
lesser extent, by an increase in protein synthesis. Finally, an increase both in the size of the
chloroplast and in the plastoglobuli and starch contents in BAP-supplied plants was observed. We
propose that cytokinins retain the sink activity of the older leaves by inhibiting amino acid and
sugar export to the phloem and stimulating assimilate accumulation in the chloroplasts of the older
leaves. Besides, BAP may increase protein concentration of the older leaves both by decreasing
protein degradation and maintaining protein synthesis even under stress conditions.
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Abstract:

Whole grains contain more vitamins, minerals, natural antioxidants and dietary fibre than regular,
refined grain products. Therefore, consumption of whole grain products is associated with
beneficial health effects. The present investigation evaluated the antioxidant properties of 10
samples of regular- and whole-wheat spaghetti that are commercially available. The methods
employed were total phenolic content (TPC), 2,2-diphenyl-1-picryhydrazyl (DPPH) free radical
scavenging activity, oxygen radical absorbance capacity (ORAC) and ferulic acid content by HPLC
analysis. The effects of cooking on the antioxidant properties of spaghetti were also studied.
Whole wheat spaghetti exhibited significantly higher levels of total phenolic content (1389 [mu]g/g)
than regular wheat spaghetti (865 [mu]g/g); however, TPC in both regular and whole wheat
spaghetti was 48-78% of the original content after cooking. There were no significant differences in
ORAC values (34.3-100.4 [mu]mol Trolox equivalents/g) or DPPH scavenging activity (1.0-2.3
[mu]mol Trolox equivalents) among whole wheat and regular spaghetti. Whole wheat spaghetti
(234 [mu]g/g) had significantly higher content of ferulic acid than regular spaghetti (p < 0.05). TPC
and ferulic acid content were found to be good indicators of the antioxidant capacity of spaghetti
with both indices demonstrating the superiority of whole wheat over regular pasta products. The
current findings on spaghetti add to the mounting evidence on the potential health benefits to be
derived from consuming whole grain products.
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Abstract:

The phytochemical content and antioxidant activity of six diverse varieties of whole wheat are
reported. The free phenolic content ranged from 255 (KanQueen) to 499 (Roane) [mu]mol gallic
acid equivalents/100 g DW. The bound phenolic content ranged from 582 (Roane) to 662 (Cham1)
[mu]mol gallic acid equivalents/100 g DW. The bound fraction contributed 53.8-69.7% of the total
phenolic content of the wheat varieties analysed. Ferulic acid was the predominant phenolic acid
found in whole wheat. Total ferulic acid content ranged from 310.8 (Caledonia) to 496.1
(KanQueen) [mu]mol ferulic acid/100 g DW. The percentage of ferulic acid found in the insoluble-
bound fraction ranged from 87.4% (Caledonia) to 97.2% (KanQueen). Other phenolic acids, p-
coumaric acid, syringic acid, vanillic acid, and caffeic acid were also detected. Lutein was the
predominant carotenoid found in the whole wheat varieties analysed. Zeaxanthin, [beta]-carotene,
and [beta]-cryptoxanthin were also detected. Mainly [alpha]- and [beta]-tocopherols and [alpha]-
and [beta]-tocotrienols were found in all varieties of whole wheat though [gamma]-tocopherol was
detected in all but two varieties. [beta]-Tocotrienol was the predominant form of vitamin E found in
all varieties of whole wheat. The antioxidant activity was assessed using the oxygen radical
absorbance capacity (ORAC) assay. The ORAC of the free fraction ranged from 1958 to 3749
[mu]mol Trolox equivalents/100 g DW. The ORAC of the bound fraction ranged from 3190 to 5945
[mu]mol Trolox equivalents/100 g DW. Total phenolic content was correlated with oxygen radical
absorbance capacity (R2 = 0.810; p < 0.001). The phytochemicals found in whole grains may be
responsible for the health benefit of whole grain consumption.
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Abstract:

The effect of N availability on photosynthetic capacity, growth parameters and yield was studied in
field-grown durum-wheat plants at both the leaf and canopy levels. Two contrasting nitrogen levels
(120 and 0 kg ha-1) were assayed in a randomised block design with nine replicates each. Total
biomass was measured at anthesis and yield and its agronomical components at maturity.
Photosynthetic measurements were performed 2 weeks after anthesis in two plots of each N
treatment. Flag leaves were measured, using a LI-COR 6400 combined with the chlorophyll
fluorescence meter, and the whole canopy by measuring CO2 and H20 fluxes in an innovative
canopy-chamber system. We showed a clear increase in photosynthetic gas exchange and
chlorophyll contents with N fertilisation at both canopy and leaf levels. As a consequence the
increase in yield as response to N fertilisation seems the result of a larger green leaf area
combined with a higher photosynthetic capacity of the leaves attributable to an increase in the
maximum carboxylation velocity of Rubisco. Moreover gas-exchange measurements of the flag
leaf during grain filling seem to provide a realistic characterisation, not just of the photosynthetic
performance of the crop, but also about the impact of N availability on yield. Thus, measurements
performed on the flag leaf matched those at the canopy level, with proportional increases in terms
of gas exchange and chlorophyll content, providing a fast, cheap and reliable estimation of canopy
photosynthesis and the grain yield attained by the crop.
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Abstract:

Climate change continues to have major impact on crop productivity all over the world. Many
researchers have evaluated the possible impact of global warming on crop yields using mainly
indirect crop simulation models. Here we use a 1979-2000 Chinese crop-specific panel dataset to
investigate the climate impact on Chinese wheat yield growth. We find that a 1 [degree sign]C
increase in wheat growing season temperature reduces wheat yields by about 3-10%. This
negative impact is less severe than those reported in other regions. Rising temperature over the
past two decades accounts for a 4.5% decline in wheat yields in China while the majority of the
wheat yield growth, 64%, comes from increased use of physical inputs. We emphasize the
necessity of including such major influencing factors as physical inputs into the crop yield-climate
function in order to have an accurate estimation of climate impact on crop yields.
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Abstract:

A number of recent studies have focused on estimating gross primary production (GPP) using
vegetation indices (VIs). In this paper, GPP is retrieved as a product of incident light use efficiency
(LUE), defined as GPP/PAR, and the photosynthetically active radiation (PAR). As a good
correlation is found between canopy chlorophyll content and incident LUE for six types of wheat
canopy (R2 = 0.87, n = 24), indices aimed for chlorophyll assessment can be used as an indicator
of incident LUE and the product of chlorophyll indices and PAR will be a proxy of GPP. In a field
experiment, we investigated four canopy chlorophyll content related indices (Red edge Normalized
Difference Vegetation Index [Red Edge NDVI], modified Chlorophyll Absorption Ratio Index
[MCARI710], Red Edge Chlorophyll Index [Clred edge] and the MERIS Terrestrial Chlorophyll
Index [MTCI]) for GPP estimation during the growth cycle of wheat. These indices are validated for
leaf and canopy chlorophyll estimation with ground truth data of canopy chlorophyll content. With
ground truth data, a strong correlation is observed for canopy chlorophyll estimation with
correlation coefficients R2 of 0.79, 0.84, 0.85 and 0.87 for Red Edge NDVI, MCARI710, Clred
edge and MTCI, respectively (n = 24). As evidence of the existence of a relationship between
canopy chlorophyll and GPP/PAR, these indices are shown to be a good proxy of GPP/PAR with
R2 ranging from 0.70 for Red Edge NDVI and 0.75 for MTCI (n = 240). Remote estimation of GPP
from canopy chlorophyll content x PAR is proved to be relatively successful (R2 of 0.47, 0.53, 0.65
and 0.66 for Red edge NDVI, MCARI710, Clred edge and MTCI respectively, n = 240). These
results open up a new possibility to estimate GPP and should inspire new models for remote
sensing of GPP.
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Abstract:

A study to forecast regional spring wheat (Triticum aestivum L.) yields on the Canadian Prairies
was conducted, based on simulated daily water use and soil water contents derived from the
National Drought Model. Empirical linear regression models were calibrated from 1976 to 2006
spring wheat yield data for this purpose. Potential predictors assessed were mainly those
indicators related to water stress conditions at different crop growth stages. Stepwise regression
and cross-validation were employed for the selection of the predictors in multivariate linear
regression models used for forecasting spring wheat yields from seeding to harvest. The cross-
validated 'forecasts' for 1976-2006, using data up to harvest, explained 77%, 64%, 63% and 70%
of yield variances, respectively, for Alberta, Saskatchewan, Manitoba and the entire Prairie region.
Root mean squared error of the 'forecasts' ranged from 8% to 11% of the average yields. The
prediction accuracy earlier in the season was often lower than later in the season. Usable
prediction accuracy was found by the middle of the growing season (around heading or anthesis),
but only marginally effective at seeding time, especially so for Saskatchewan.

Keywords: Yield forecast; Water stress; Crop growth stage; Versatile Soil Moisture Budget; Linear
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Abstract:

Availability of water for plant growth is a key factor determining plant distribution in natural
ecosystems and is the most important limiting factor in agricultural systems. The high
environmental and economical cost of irrigation, required to maintain grain yields in water scarce
environments, gives an incentive for improvements in water use efficiency of the crop. The
objective of our study is to quantify the effects of changes in simple component plant traits on
wheat yield under limited water supplies using a modelling approach. The Sirius wheat simulation
model was used to perform analyses at two contrasting European sites, Rothamsted, UK and
Seville, Spain, which represent major wheat growing areas in these countries. Several
physiological traits were analysed to explore their effects on yield, including drought avoidance
traits such as those controlling wheat development (phyllochron and grain filling duration), canopy
expansion (maximum surface area of culm leaves) and water uptake (root vertical expansion rate
and efficiency of water extraction) and drought tolerance traits such as responses of biomass
accumulation and leaf senescence to water stress. Changes in parameters that control the effect
of water stress on leaf senescence and biomass accumulation had the largest impact on grain
yield under drought. The modified cultivar produced up to 70% more yield compared with the
control for very dry years. Changes in phenology parameters, phyllochron and grain filling
duration, did not improve yields at either site, suggesting that these parameters have been already
optimised for climates in the UK and Spain through the breeding process. Our analysis illustrates
the power of modelling in exploring and understanding complex traits in wheat. This may facilitate
genetic research by focusing on experimental studies of component traits with the highest potential
to influence crop performance.
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Abstract:

Wheat is frequently contaminated by the deoxynivalenol (DON) which is a member of the
trichotecene family, the most important group of mycotoxins produced by the Fusarium moulds. As
Tunisian population is a big consumer of cereals mainly durum wheat, human exposure to DON
can be, consequently high. This survey was performed to study the occurrence of DON in Tunisian
durum wheat area during the crop of 2007. A total of 65 samples of durum wheat from five
cultivating locations in the North of Tunisia, the major cropping area, were analysed. To detect and
to quantify the mycotoxin DON, an efficient HPLC/UV method was developed, including
immunoaffinity step for DON extraction from durum wheat followed by liquid chromatography (LC)
for quantification. As DON is a water soluble toxin, the extraction procedure from wheat samples
was performed using water. Samples were centrifuged then passed through the immunoaffinity
columns. After column's washing, the toxin was slowly eluted by methanol. Wheat sample extracts
were injected to the LC system set at a wavelength of 220 nm. From 65 samples, 83% showed
DON contamination with averages ranging from 12.8 +/- 5% to 30.5 +/- 13.3% [mu]g/g exceeding
the maximum permitted limit of 1.75 [mu]g/g set by the European Commission in wheat.
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Abstract: Summary

Relatively little is known about changes in the cytosolic free calcium ion concentration ([Ca2+]c) in
monocotyledonous plants. Therefore, we produced transgenic winter wheat lines stably expressing
the calcium-sensitive photoprotein aequorin constitutively in the cytosol. [Ca2+]c was detected in
vivo by luminometry, and [Ca2+]c elevations were imaged at video rate. Experiments with the
transgenic seedlings focused on potential changes in [Ca2+]c during cold exposure. Temperature-
induced changes in [Ca2+]c were found to be more dependent on the change in temperature (dT
dt-1) than on the absolute value of temperature. [Ca2+]c increased only at cooling rates higher
than 8[degree sign]C min-1, indicating that an overall cellular [Ca2+]c increase is of minor
relevance as a signal for cold acclimation in wheat under ecological conditions. The results are
discussed with regard to the so-called “calcium signature hypothesis'.
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Abstract:

Wheat straw (WS) was used as raw material for synthesizing a novel wheat straw-g-poly(acrylic
acid) (WS/PAA) superabsorbent composite by graft polymerization with wheat straw powder and
acrylic acid in aqueous solution. The effect of wheat straw on water absorbency was discussed
and the highest water absorbency was obtained when the amount of wheat straw in the feed was
20%. The superabsorbent composite was characterized by Fourier transform infrared (FTIR)
spectroscopy, scanning electron microscopy (SEM) and thermogravimetric analysis (TGA). The
results of FTIR spectra showed OH of WS participated in graft polymerization with acrylic acid.
The influences of pH, cations and anions on equilibrium water absorbency of WS/PAA were
investigated. The superabsorbent composite was swollen in aqueous solution of urea to load urea,
and the results showed urea concentration had no obvious effect on the swelling behaviors of
WS/PAA. Furthermore, the release of urea from loaded WS/PAA was analyzed in water and in
soil. Urea diffusion coefficient D was calculated.
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Abstract:

Weather factors are driving forces in plant disease development and differ between years and
locations. Results from long-term fungicide field trials 1983-2007 and disease surveys 1988-2007
in winter wheat in southern Sweden were used to evaluate relationships between yield, the yield
increase obtained by fungicide treatment, thousand grain weight (TGW), disease severity and



disease incidence, and the independent variables air temperature and precipitation as monthly
means. These two weather variables explained more than 50% of the variation between years
regarding vyield increase, TGW, LBDs (Leaf Blotch Diseases, including Septoria tritici blotch,
Stagonospora nodorum blotch and tan spot), brown rust, yellow rust and eyespot, but less than
50% of the variation in yield and powdery mildew. Precipitation in May was the factor most
consistently related to LBD disease intensity, and adding another two weather factors further
improved the degree of explanation. Weather factors in the preceding growing season influenced
growth stage, powdery mildew and brown rust. Mild winters and springs favoured the biotrophs
such as powdery mildew, brown rust and yellow rust. Statistically significant correlations between
incidence and severity were found for LBDs, brown rust and eyespot, but not for yellow rust and
powdery mildew. Regression models with disease incidence as dependent variable generally had
a higher degree of explanation and lower P-value than models with disease severity as dependent
variable. Our results confirm that weather data can be successfully used in wheat disease
prediction models.
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Abstract:

Micro-scale enzymatic fingerprinting and FT-IR microspectroscopy were used to investigate
changes of polysaccharide structure and composition in cell walls from wheat endosperm. These
methods were applied to transverse and longitudinal sections of wheat grains harvested at
maturity and 270[degree sign]D. Principal component analysis treatment of the data revealed
marked differences in the (1,3)-(1,4)-beta-glucans (BG)/arabinoxylans (AX) ratio and in the
structure of AX depending on both cell position in the grain and stage of development. Cell walls
close to the germ were enriched in BG in both developing and mature grain. AX in developing
grain were characterized by a higher proportion of di-substitution by arabinose as compared to
mature grain AX. In addition, AX in mature grains exhibited a different structure depending on
prismatic or central origin of cell walls in the grain. These results indicated a high spatial and
temporal control of the biosynthesis of AX and BG in wheat endosperm.
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Abstract:

In order to clarify the transmission of the rye chromosome 1R in winter wheat germplasm
Aimengniu and its derivatives, 17 derivatives and 7 types of Aimengniu were examined through
molecular-marker technology. The results showed that the chromosome arm 1RS of Neuzucht
was transmitted to 5 of the 7 types of Aimengniu, i.e., Aimengniu Il and Aimengniu IV-Aimengniu
VII, no segment of 1RS was identified in Aimengniu | or Aimengniu lll. As for the 17 derivatives,
the 1RS chromosome arm of Aimengniu was transmitted to 11 derivatives, part segments of 1RS
were found in 1 derivative, while no segment was found in the remaining 5 ones. The results



provided the evidence that molecular-marker technology was an efficient approach and suitable for
analysis of the transmission of chromosome 1R.
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Abstract:

The wheatgrass, Thinopyrum intermedium (Host) Barkworth & DR Dewey, shows many beneficial
characteristics, such as big spikes and high resistance to many diseases. To transfer the
beneficial genes of this species, many wheat-Thinopyrum intermedium alien chromosome lines
were developed. Of them, Shannong 0095 (SN0095), a disomic substitution, has long spikes and
flag-leaves, and thus may be an important genetic resource for wheat yield improvement. In order
to realize its heterosis and combining ability on major yield traits, a 7 x 7 complete diallel design
was made according to Griffing's Method-I. The results showed that heterosis for spike length
(SPL), flag-leaf area (FLA), number of spikes per plant (NSP), number of spikelets per spike
(NSL), kernels per spike (KPS), 1 000-kernel weight (TKW) and grain yield per plant (GYP) existed
in all the crosses by SN0095, but heterobeltiosis occurred only for KPS, TKW, and GYP. The
relative mid-parent heterosis (RMH) and relative high-parent heterosis (RHH) for GYP, which
valued as high as 35.32 and 29.92% respectively, were the highest among all the traits
mearsured. Though additive and non-additive gene effects and cytoplasmic effects (or
cytoplasmic-nuclear interaction effects) were found in governing all the traits measured above,
additive gene action played a predominant role. The results also showed that SNO095 was the
best-general combiner for SPL and FLA, and high-general combiner for NSP amongst all the
parents. Estimates of specific combining ability (SCA) showed that SNO095 could also make high-
SCA combinations for GYP, such as SN0095 x Jimai 19 (JM19). SN0095 could be a unique and
important parent in hybrid wheat breeding programs.
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Abstract:

In areas where two crops are grown per year or three crops every 2 years, the status of residual
soil nutrients after the harvest of the first crop is critical to the crop to be grown immediately after,
while the postharvest soil nutrient status can be influenced by irrigation applied to the test crop.
This study determined the effect of various soil water treatments applied to the test crop on the
status of postharvest residual soil nutrient pools in an arid environment. Spring wheat (Triticum
aestivum L.) was grown as test crop under conditions of full- (as control), high-, moderate-, and
low-water conditions during jointing, booting-heading, and grain filling stages, in 2003 and 2004.
Compared to the control, grain yield and water use efficiency (WUE) were significantly increased
by subjecting the wheat crop to moderate-water conditions during various growth stages, and low-
water conditions at jointing stage in both years. Soil C at harvest decreased linearly with increased
grain yield of the test crop. Moderate- to high-water conditions during jointing stage resulted in 12-



24% greater soil C in the top 40 cm depth in 2003, with a marginal difference in 2004. Water
treatments impacted the status of residual soil nutrients in 2003; soil total N and available soil P in
the top 40 cm depth were significantly higher in low- to moderate-water treatments compared to
the control, while in 2004 significantly higher total N and P, available N, P and K were found only in
the top 20 cm depth. Increased yield of wheat test crop with moderate-water resulted in increased
postharvest residual soil nutrients, whereas the ratios of C/N, C/P, and C/K were largely influenced
by years and were less related to water treatments. We conclude that the determination of
postharvest soil C and nutrient elements may provide useful information in monitoring potential
changes of soil nutrient status over time in the intensified cropping systems, and that the
recommendation of fertilization for the crop to be grown immediately following the first crop can be
established by simply analyzing the productivity of the first crop without intensive measurements of
soil nutrients.
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C/N ratio
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Abstract:

The bacterial strain E1R-j, isolated as an endophyte from wheat roots, exhibited high antifungal
activity to Gaeumannomyces graminis var. tritici (Ggt). Strain E1R-j was identified as Bacillus
subtilis based on morphological, physiological and biochemical methods as well as on 16S rDNA
analysis. This strain inhibited mycelium growth in vitro of numerous plant pathogenic fungi,
especially of Ggt, Coniothyrium diplodiella, Phomopsis sp. and Sclerotinia sclerotiorum. In
greenhouse experiments, soil drenches with cell densities of 106, 109 and 1012 CFU ml-1 E1R-j
reduced significantly take-all disease, caused by Ggt, in wheat seedling by 62.6%, 68.6% and
70.7%, respectively, compared to the inoculated control, 4 weeks after sowing. Growth parameters
such as lengths and fresh weights of roots and shoots of Ggt-inoculated control plants were
significantly lower compared to Ggt-inoculated and E1R-j treated plants. Field experiments in the
season 2006/2007, heights of wheat plants in the Ggt inoculated plots were significantly reduced
compared to the non inoculated treatments. Yield parameters such as kernels per head and
thousand kernel weight (TKW) in inoculated control plants were lower compared to the other
treatments. In the experimental year 2007/2008, independent treatments with the bacterial strain
E1R-j and the fungicide Triadimefon reduced take-all disease in wheat roots by 55.3% and 61.9%,
compared to the inoculated control plants. In this season plant height in inoculated control was
significantly lower and also the yield parameters seeds per head and especially TKW were
drastically reduced compared to the other treatments. E1R-j treatment alleviated the detrimental
effects of take-all on grain yield parameters to a similar extent as Triadimefon application. SEM
studies revealed that in the presence of E1R-j, hyphae of Ggt showed leakage, appeared ruptured,
swollen and shriveled. Following root drench, strain E1R-j was able to colonize endophytically
roots and leaves of wheat seedlings. While the population of the bacterial strain in wheat roots
steadily increased from the second to the fourth leaf stage, in the leaf tissue the population of the
strain rapidly declined. TEM studies also showed that cells of E1R-j were present in roots of wheat
seedlings and effectively retarded infection and colonization of Ggt in root tissue; suppression of
Ggt by E1R-j was accompanied by disintegration of hyphal cytoplasm. In addition, in the presence
of E1R-j cells in Ggt-infected root tissue morphological defense reactions were triggered such as
formation of wall appositions and papillae. The results presented indicate that the endophytic
strain E1R-j of B. subtilis meets demands required for biocontrol of take-all.
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Abstract:

In the present study, total phenolic content and antioxidant property of wheat (54% ethanolic
extract) was drastically enhanced when fermented with two GRAS filamentous fungi, Aspergillus
oryzae and Aspergillus awamori nakazawa. A. oryzae yielded significant (P < 0.05) amounts of
phenolic compounds, DPPH (2,2-diphenyl-1-picrylhydrazyl) and ABTS+ [2,2'-azinobis (3-
ethylbenzothiazoline-6-sulfonic acid)] scavenging properties on 4th day of incubation compared to
A. awamori on 5th day of incubation. A linear correlation was observed between total phenolic
contents and activities of three different carbohydrate hydrolyzing enzymes ([alpha]-amylase,
[beta]-Glucosidase and xylanase) produced by A. oryzae. However, in case of A. awamori
nakazawa, only two enzymes (xylanase and [beta]-glucosidase) were mainly responsible for the
release of phenolics. This study demonstrated that fermented wheat grain is a better source of
phytochemicals compared to non-fermented wheat. In addition, different carbohydrate cleaving
enzymes are responsible for the improvement of phytochemical properties of fermented wheat.
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Abstract:

Wheat straw, an important papermaking raw material in China, was treated with a white-rot fungus
of Phanerochaete chrysosporium ME446, and the lipophilic and hydrophilic extractives from the
control and bio-treated samples were analyzed by GC and GC-MS. Bio-treatment of wheat straw
could alter the chemical composition of both the lipophylic and hydrophilic extractives. Sugars and
phenolic substances such as coniferyl alcohol, 4-hydroxycinnamic acid, 1-guaiacylglycerol and
ferulic acid were substantially degraded or consumed by the fungus. More lipophilic substances
such as wax, glycerides and steryl esters were degraded into the corresponding components,
resulting in much higher concentrations of fatty acids and sterols in the bio-treated samples.
Obviously, the bio-treatment of wheat straw was of benefit to pitch control in pulping and
papermaking processes, in the view of degradation of the more lipophilic substances. In addition,
the bio-treatment could increase the lignin concentration in hot-water extractives of wheat straw.
Keywords: Lipophilic extractives; Hydrophilic extractives; Wheat straw; Bio-treatment;
Phanerochaete chrysosporium

J. Kuckenberg, |. Tartachnyk, G. Noga, Detection and differentiation of nitrogen-deficiency,
powdery mildew and leaf rust at wheat leaf and canopy level by laser-induced chlorophyll
fluorescence, Biosystems Engineering, Volume 103, Issue 2, June 2009, Pages 121-128, ISSN
1537-5110, DOI: 10.1016/j.biosystemseng.2008.09.018.
(http://www.sciencedirect.com/science/article/B6WXV-4W14HS2-
1/2/b5¢5¢c0367cdcasbcf592¢c9f28¢c51¢8a0)

Abstract:



The objective of the present study was to test whether the detection of chlorophyll fluorescence in
high frequency multipoint scanning mode may enable identification of nitrogen(N)-deficiency and
pathogen infections such as leaf rust (Puccinia recondita) and powdery mildew (Blumeria
graminis) in winter wheat. Fluorescence readings at 690 nm (F690) and 730 nm (F730) were taken
in the light under constant environmental conditions at leaf and canopy level. In order to identify
the sources of heterogeneity of fluorescence signals at canopy level, fluorescence recordings from
upper and lower leaf sides were additionally compared. F690/F730 was tendentiously lower on the
lower leaf sides in all treatments. Throughout the experiment, N-deficient wheat plants displayed
lower chlorophyll content and increased F690/F730 ratio. Pathogen infected plants showed a
significantly enhanced fluorescence ratio, associated with chlorophyll degradation in the infected
areas, only after appearance of visual symptoms. The results of cross-validation analysis indicated
that with chlorophyll fluorescence measurements, samples with pathogen infections may be
misrecognised as N deficiency and vice versa. Classification rates of N deficiency and leaf rust
could be improved when heterogeneity (standard deviation) of F690 and F730 was considered in
addition to the mean as a parameter for discrimination.

M. Manley, M.L. Engelbrecht, P.C. Williams, M. Kidd, Assessment of variance in the measurement
of hectolitre mass of wheat, using equipment from different grain producing and exporting
countries, Biosystems Engineering, Volume 103, Issue 2, June 2009, Pages 176-186, ISSN 1537-
5110, DOI: 10.1016/j.biosystemseng.2009.02.018.
(http://www.sciencedirect.com/science/article/B6WXV-4W0349B-
1/2/84addc6a2cdffff9e52963c1716b41d1)

Abstract:

Hectolitre mass (HLM), also referred to in some countries as bushel-, specific-, test- or hectolitre
weight, is the weight of a standard volume of grain and is generally believed to be a measure of its
bulk density. The effect of HLM devices from different grain producing and exporting countries
(Australia, Canada, France, Germany, South Africa, United Kingdom and the United States of
America) on the variance in HLM values of wheat has been investigated. It has been found that
the South African device resulted in HLM values significantly lower (P < 0.05) and the device
currently used in Australia with values significantly higher compared to the other devices (P <
0.05). Nevertheless it has been found that the HLM values obtained from the respective devices
were highly correlated (inter-device correlation (IDC) consistency > 0.90). The possible use of
calculated correction factors could therefore be investigated. An alternative is to consider the
calculation of appropriate conversion tables for the devices used in Australia and South Africa. A
significant (P < 0.05) increase was observed in HLM values after the removal of impurities and
was shown to be device dependent. Statistical differences were found between the ten South
African HLM devices, but these would be insignificant in practice (IDC agreement > 0.98).
Consecutive wetting and drying cycles significantly (P < 0.05) influenced the HLM determinations.

M.D. Shaw, C. Karunakaran, L.G. Tabil, Physicochemical characteristics of densified untreated
and steam exploded poplar wood and wheat straw grinds, Biosystems Engineering, Volume 103,
Issue 2, June 2009, Pages 198-207, ISSN 1537-5110, DOI:
10.1016/j.biosystemseng.2009.02.012.
(http://www.sciencedirect.com/science/article/B6WXV-4W0OR3GJ-
1/2/45895f1b327f623a9c0061f27bc26541)

Abstract:

The effect of steam explosion pretreatment, process (die) temperature, feedstock particle size, and
moisture content was evaluated on the physical quality of pellets produced from poplar wood and
wheat straw. Following feedstock preparation, which involved either pretreatment and moisture
conditioning (9 and 15%, wet basis) or grinding (0.8 and 3.2 mm hammer mill screens) and
moisture conditioning, the materials were compressed in a plunger-die assembly with a force of



4000 N. The resulting pretreated pellets had a higher density and tensile strength than the
untreated. Also, the pretreated pellets experienced a dimensional reduction after 14 days, whereas
the untreated pellets expanded in the diametric and longitudinal axes. Pretreated wheat straw
generally had a higher pellet density, higher tensile strength, and higher dimensional reduction
than the pretreated poplar pellets. Conversely, the untreated poplar pellets had a higher pellet
physical quality than the untreated wheat straw pellets. Increasing the die temperature (from 70 to
100 [degree sign]C) and decreasing the feedstock particle size (from 3.2 to 0.8 mm) increased
pellet physical quality. The effect of moisture content on pellet physical quality varied with the
levels of other factors (die temperature and particle size). Using Fourier Transform Infrared
Photoacoustic Spectroscopy, it was found that the lignocellulosic structure was disrupted by
pretreatment. The resulting higher relative percentage, and availability, of lignin was attributed to
the increased quality of the pretreated feedstock pellets.

Z. Yang, M.N. Rao, N.C. Elliott, S.D. Kindler, T.W. Popham, Differentiating stress induced by
greenbugs and Russian wheat aphids in wheat using remote sensing, Computers and Electronics
in Agriculture, Volume 67, Issues 1-2, June-July 2009, Pages 64-70, ISSN 0168-1699, DOI:
10.1016/j.compag.2009.03.003.

(http://www.sciencedirect.com/science/article/B6 T5M-4W50JV J-
1/2/59a123bcba90684a4cbbfd9bbe8efd0a)

Abstract:

Outbreaks of greenbug and Russian wheat aphid appear in the Great Plains almost every year
and have had significant impacts on wheat yields. Early detection of aphid infestation is a critical
part of integrated pest management (IPM) for wheat production. A study was done to determine
the feasibility of using remote sensing techniques to detect stress in wheat caused by aphid
infestation. The purpose of this greenhouse study was to characterize and differentiate stress in
wheat due to infestation by greenbugs and Russian Wheat aphids using a hand-held Cropscan
radiometer. Reflectance data and derived vegetation indices from the 16 bands of the radiometer
were analyzed using SAS PROC MIXED statistical analysis procedure. Results show that it is
possible to detect the stress caused by the two aphid species and to discriminate between the two
aphid-induced stresses in wheat using remote sensing. Ratio-based vegetation indices (based on
800/450 nm and 950/450 nm) were found useful in differentiating the two stresses in wheat.
However, more canopy-level-studies are needed to identify bands and indices that might have
potential to differentiate the two stresses on wheat under field conditions.

Keywords: Greenbugs; Russian wheat aphids; Remote sensing; Reflectance; Infestation; Stress

G.A. Lori, M.N. Sisterna, S.J. Sarandon, |. Rizzo, H. Chidichimo, Fusarium head blight in wheat:
Impact of tillage and other agronomic practices under natural infection, Crop Protection, Volume
28, Issue 6, June 2009, Pages 495-502, ISSN 0261-2194, DOI: 10.1016/j.cropro.2009.01.012.
(http://www.sciencedirect.com/science/article/B6T5T-4VPV8JM-
1/2/89eb0f55¢c354518ec21feaad57€99151)

Abstract:

Fusarium head blight (FHB) is a destructive disease of the world's wheat-growing areas. In
Argentina, the area under reduced tillage has increased due to soil erosion that threatened
productivity. The effect of conventional and no tillage systems on FHB combined with other
agronomic practices such as nitrogen fertilization, and the influence of the environmental
conditions was analysed under natural infection on different cultivars. Wheat trials were conducted
in three consecutive years; maize was the previous crop in the first and wheat the previous crop in
the subsequent two years of the study. The experimental design was a split plot, with tillage
treatments (conventional tillage and no-till) as the main plots. Fertilizer treatments were applied as
a range of urea concentrations. Fusarium head blight was observed in all three experimental
years. Differences of disease expression among trials were associated with the environmental



factors prevailing during the experiments. In the first year, with moderate weather conditions, the
only interactions for FHB incidence were between no-till and urea split doses. Seedling
emergence, seed health, thousand kernel weight and deoxynivalenol (DON) concentration did not
differ suggesting that the fertilizers and genotypes did not affect disease susceptibility. Climatic
conditions prevailing in the second year were more conducive to disease development and severe
FHB infection was observed. Tillage and fertilization treatments did not affect the variables
analysed. Only cultivars showed significant differences and DON values were high. In the third
year, unfavourable conditions for disease development resulted in low disease levels and no effect
or interaction among variables was observed. The results obtained would suggest that favourable
weather conditions are likely to be more important than tillage practice and fertilizer treatments.
Since soil conservation practices have been widely adopted in most areas of Argentina, an
integrated used of all the available strategies should be considered to decrease FHB damage.
Keywords: Argentinean pampas; Conservation tillage; Cultural practices; Fusarium graminearum;
Mycotoxins; Scab

Ajebu Nurfeta, Adugna Tolera, Lars O. Eik, Frik Sundstol, Effect of enset (Ensete ventricosum)
leaf supplementation on feed intake, digestibility, nitrogen utilization and body weight gain of
sheep fed untreated or urea and calcium oxide-treated wheat straw, Livestock Science, Volume
122, Issues 2-3, June 2009, Pages 134-142, ISSN 1871-1413, DOI: 10.1016/.livsci.2008.08.005.
(http://www.sciencedirect.com/science/article/B7XNX-4TF69KH-
1/2/18774743e0475e7dc34c837083b15ec1d)

Abstract:

The study was carried out to evaluate the effect of supplementing leaves of enset (Ensete
ventricosum) to straw-based diets on the performance of sheep. In a growth experiment, which
lasted for 76 days, 36 male sheep (average body weight of 17.3 +/- 0.58 kg) were allotted to six
treatments. A digestibility trial was conducted using three of the six sheep from each treatment.
The treatments were untreated or 2% urea- and 3% calcium oxide-treated wheat straw as a basal
diet supplemented with three levels of chopped fresh enset leaf: low (215 g), medium (417 g) and
high (594 g dry matter [DM] per day). The mean total DM intake tended to be higher (p < 0.1) at
medium and high levels of supplementation than at the low level. The intake of total DM and
nitrogen (N) was higher in treated than untreated straw. There was no significant difference in
organic matter (OM) intake among treatments. Sheep fed medium and high levels of enset leaf
supplements had similar weight gain but higher than those supplemented at low level. The
digestibility of DM was not significantly different among treatments whereas the digestibility of OM
tended to be higher at medium than other levels of supplementation. The digestibility of N was
lower (p < 0.001) for treated than untreated straw whereas the digestibility of neutral detergent
fibre was higher (p < 0.001) in treated straw. The highest mean N retention was at medium level of
supplementation. There were no significant differences in total purine derivatives excretion,
absorbed microbial purines and microbial N supply among treatments. It could be concluded that
there is no major beneficial effect beyond medium level of enset leaf supplementation in both
treated and untreated straw. For efficient utilization of enset leaf, sources of fermentable energy
are necessary.

Keywords: Sheep; Enset leaf; Urea; Calcium oxide; Wheat straw; Purine derivatives

Juan LIU, Yong HAN, Zu-Cong CAI, Decomposition and Products of Wheat and Rice Straw from a
FACE Experiment Under Flooded Conditions, Pedosphere, Volume 19, Issue 3, June 2009, Pages
389-397, ISSN 1002-0160, DOI: 10.1016/S1002-0160(09)60130-2.
(http://www.sciencedirect.com/science/article/B82XV-4W85J4R-
F/2/7a89e78ba271c772ef35c6914191dcd0)

Abstract: ABSTRACT



Winter wheat and rice straw produced under ambient and elevated CO2 in a China rice-wheat
rotation free-air CO2 enrichment (FACE) experiment was mixed with a paddy soil at a rate of 10 g
kg-1 (air-dried), and the mixture was incubated under flooded conditions at 25 [degree sign]C to
examine the differences in decomposition as well as the products of crop residues produced under
elevated CO2. Results showed that the C/N ratio and the amount of soluble fraction in the
amended rice straw grown under elevated CO2 (FR) were 9.8% and 73.1% greater, and the
cellulose and lignin were 16.0% and 9.9% lesser than those of the amended rice straw grown
under ambient CO2 (AR), respectively. Compared with those of the AR treatment, the CO2-C and
CH4-C emissions in the FR treatment for 25 d were increased by 7.9% and 25.0%, respectively; a
higher ratio of CH4 to CO2 emissions induced by straw in the FR treatment was also observed. In
contrast, in the treatments with winter wheat straw, the CO2-C and CH4-C emissions, the ratio of
straw-induced CH4 to CO2 emissions, and the straw composition were not significantly affected by
elevated CO2, except for an 8.0% decrease in total N and a 9.7% increase in C/N ratio in the
wheat straw grown under elevated CO2. Correlation analysis showed that the net CO2-C and
CH4-C emission from straw and the ratio of straw-induced CH4 to CO2 emissions were all
exponentially related to the amount of soluble fraction in the amended straw (P < 0.05). These
indicated that under flooded conditions, the turnover and CH4 emission from crop straw
incorporated into soil were dependent on the effect of elevated CO2 on straw composition, and
varied with crop species. Incorporation of rice straw grown under elevated CO2 would stimulate
CH4 emission from flooded rice fields, whereas winter wheat straw grown under elevated CO2 had
no effect on CH4 emission.

Keywords: carbon cycle; CH4; CO2; emissions; soluble fraction

M. ASHRAF, RAHMATULLAH, M.A. MAQSOOD, S. KANWAL, M.A. TAHIR, L. ALI, Growth
Responses of Wheat Cultivars to Rock Phosphate in Hydroponics, Pedosphere, Volume 19, Issue
3, June 2009, Pages 398-402, ISSN 1002-0160, DOI: 10.1016/S1002-0160(09)60131-4.
(http://www.sciencedirect.com/science/article/B82XV-4W85J4R-
G/2/7205fa1c98cd7c5b1ecd4176¢c47dc9311)

Abstract: ABSTRACT

Screening cultivars to grow under conditions of low phosphorus (P) availability and utilize P
efficiently from compounds of low solubility in soils may be beneficial to overcome poor plant
growth in P-deficient soils. The growth behavior and P utilization efficiency of seven wheat
cultivars grown in hydroponics were studied, using rock phosphate as P source. The wheat
cultivars grown for 30 days were significantly different in biomass accumulation, P uptake and P
utilization efficiency. The dry matter production of all the cultivars was significantly correlated with
P uptake, which in turn correlated to the drop in the root medium pH. The ranking of wheat
cultivars on the basis of dry matter yield, P uptake and P utilization efficiency was Zamindar 80 >
Yecora > C 271 > WL 711 > Barani 83 > PARI 73 > Rohtas. The cultivar Zamindar 80 appeared to
possess the best growth potential in P-deficient soils.

Keywords: cultivars; hydroponics; nutrition; rockphosphate; wheat

Lin Zhu, Zong Suo Liang, Xing Xu, Shu Hua Li, P. Monneveux, Evidences for the association
between carbon isotope discrimination and grain yield--Ash content and stem carbohydrate in
spring wheat grown in Ningxia (Northwest China), Plant Science, Volume 176, Issue 6, June 2009,
Pages 758-767, ISSN 0168-9452, DOI: 10.1016/j.plantsci.2009.02.018.
(http://www.sciencedirect.com/science/article/B6 TBH-4VT0X07-
1/2/c86eaa7d5e4411fcbf61302721¢c1b339)

Abstract:

Carbon isotope discrimination ([Delta]) has been repeatedly reported to positively correlate with
grain yield in wheat grown under post-anthesis stress environments. Several hypotheses have
been put forward to explain this association. However, there is few reported direct evidence



clarified the relationship between [Delta] and grain yield, which is the objective of the present work.
The relationships between [Delta] and grain yield (GY), harvest index (HI), ash content (ma),
specific stem dry weight (SSDW) and carbohydrate in stem, were studied in a collection of 20
bread wheat cultivars (landraces, released cultivars and advanced lines) in Yinchuan of the
Ningxia region (Northwest of China) in three successive years (2006, 2007 and 2008).
Relationships between GY, HI, stem specific dry weight, accumulation and mobilization of stem
reserved carbohydrate and [Delta] were analyzed. The effects of year, sampling time and
genotypes on measured traits were significant. Positive correlations between grain yield and
[Delta] were noted in 2007 and 2008 when stress occurred after anthesis, but not in 2006 when
soil water condition was nearly optimal. Significant and positive correlations among malLm, grain
[Delta] and harvest index were found. Stem water-soluble carbohydrate content (SWSCC) and
specific dry weight 7 days after anthesis was positively associated with [Delta]. Remobilization
efficiency of stem water-soluble carbohydrate and total carbohydrate (the sum of water-soluble
carbohydrate and starch) was also found to be significantly and positively correlated to [Delta].
There were negative relationships between [Delta]lGm, [Delta]Sm, and SSDW at maturity. In
conclusion, [Delta] may predict yield when irrigation does not meet crop's water requirement and
wheat experiences a slight water stress after anthesis in central region of Ningxia. [Delta] or maLm
is related to the efficiency of carbon partitioning to the grain. Basal mature stem [Delta] seems to
be an integrated character reflecting both early carbohydrate assimilation and dry matter
remobilization to grain during grain-filling.

Keywords: Wheat (Triticum aestivum L.); Carbon isotope discrimination; Grain yield; Harvest
index; Water-soluble carbohydrate; Specific stem dry weight

Jun-Ying Su, Qi Zheng, Hong-Wei Li, Bin Li, Rui-Lian Jing, Yi-Ping Tong, Zhen-Sheng Li,
Detection of QTLs for phosphorus use efficiency in relation to agronomic performance of wheat
grown under phosphorus sufficient and limited conditions, Plant Science, Volume 176, Issue 6,
June 2009, Pages 824-836, ISSN 0168-9452, DOI: 10.1016/j.plantsci.2009.03.006.
(http://www.sciencedirect.com/science/article/B6 TBH-4VWHVW2-
4/2/3e3aab342a193ccc60418e83df0f4d0f)

Abstract:

The objective of this study was to map QTLs regulating P uptake (PUP) and utilization efficiency
(UTE), and analyze the association of these QTLs with agronomic traits of wheat under low P (LP)
and high P (HP) conditions. Two consecutive field trials harvested at maturity and two independent
pot trials harvested at seedling stage were conducted using a doubled haploid (DH) population
derived from two Chinese winter wheat varieties, Hanxuan 10 and Lumai 14. Characteristics
including tillers per plant (TN), shoot dry weight, PUP and UTE were investigated in the two pot
trials, while PUP, UTE, biomass yield and yield components were investigated in the two field
trials. Seven and six loci were detected repeatedly as controlling PUP and UTE, respectively. Each
of the seven PUP loci coincided with or was linked to QTLs regulating agronomic traits, thus
providing strong evidence for the hypothesis that enhancing PUP would improve agronomic
performance of wheat, especially under LP condition when insufficient PUP retarded plant
development. Although PUP and UTE were negatively correlated, positive linkages were observed
between QTLs for PUP and UTE at two loci, allowing for the possibility of improving PUP and UTE
simultaneously. Various loci controlling TN and PUP at the seedling stage were found to regulate
ear number per plant, biomass yield and PUP at maturity, suggesting that selection of early
vigorous plants with more tillers and higher PUP would improve PUP and plant performance at
maturity.

Keywords: Ttriticum aestivum L.; Phosphorus use efficiency; Agronomic trait; QTL
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and Biochemistry, Volume 41, Issue 6, June 2009, Pages 1094-1103, ISSN 0038-0717, DOI:
10.1016/j.s0ilbio.2009.02.015.

(http://www.sciencedirect.com/science/article/B6 TC7-4VTC7RT-
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Abstract:

Elevated CO2 may increase nutrient availability in the rhizosphere by stimulating N release from
recalcitrant soil organic matter (SOM) pools through enhanced rhizodeposition. We aimed to
elucidate how CO2-induced increases in rhizodeposition affect N release from recalcitrant SOM,
and how wild versus cultivated genotypes of wheat mediated differential responses in soil N
cycling under elevated CO2. To quantify root-derived soil carbon (C) input and release of N from
stable SOM pools, plants were grown for 1 month in microcosms, exposed to 13C labeling at
ambient (392 [mu]mol mol-1) and elevated (792 [mu]mol mol-1) CO2 concentrations, in soll
containing 15N predominantly incorporated into recalcitrant SOM pools. Decomposition of stable
soil C increased by 43%, root-derived soil C increased by 59%, and microbial-13C was enhanced
by 50% under elevated compared to ambient CO2. Concurrently, plant 15N uptake increased
(+7%) under elevated CO2 while 15N contents in the microbial biomass and mineral N pool
decreased. Wild genotypes allocated more C to their roots, while cultivated genotypes allocated
more C to their shoots under ambient and elevated CO2. This led to increased stable C
decomposition, but not to increased N acquisition for the wild genotypes. Data suggest that
increased rhizodeposition under elevated CO2 can stimulate mineralization of N from recalcitrant
SOM pools and that contrasting C allocation patterns cannot fully explain plant mediated
differential responses in soil N cycling to elevated CO2.

Keywords: Elevated CO2; Rhizodeposition; N mineralization; 13C; 15N; Genotypes
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economics, energy and GHG emissions of a wheat-pea cropping system in the Canadian prairies,
Soil and Tillage Research, Volume 104, Issue 1, June 2009, Pages 30-38, ISSN 0167-1987, DOI:
10.1016/j.still.2008.11.005.

(http://www.sciencedirect.com/science/article/B6TC6-4V8FF96-
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Abstract:

In recent years alternative farming practices have received considerable attention from Canadian
producers as a means to improve their net return from grain and oilseed production. Enhancing
the efficiency of nitrogen fertilizer use, including a pulse crop in the rotation, reducing tillage and
pesticide use are seen as viable options to reduce reliance on fossil fuel, lower input costs and
decrease the risk of soil, air and water degradation. The objective of this study was to determine
the effects of 16 alternative management practices for a 2-year spring wheat (Triticum aestivum
L.)-field pea (Pisum sativum L.) rotation on economic returns, non-renewable energy use
efficiency, and greenhouse gas emissions. The alternative management methods for wheat
consisted of a factorial combination of high vs. low soil disturbance one pass seeding, four
nitrogen (N) fertilizer rates (20 kg N ha-1, 40 kg N ha-1, 60 kg N ha-1 and 80 kg N ha-1), and
recommended vs. reduced rates of in-crop herbicide application. Alternative management
practices for field pea were high vs. low soil disturbance one pass seeding. The resulting 16
cropping systems were evaluated at the whole farm level based on 4 years (two rotation cycles) of
data from field experiments conducted on two Orthic Black Chernozem soils (clay loam and loam
textures) in Manitoba, Canada. The highest net returns on the clay loam soil were for the high
disturbance system with 60 kg N ha-1 applied to wheat and the recommended rates of in-crop
herbicides. The lowest application rate of N, together with low disturbance seeding, provided the
highest economic returns on the loam soil. Energy use efficiency was highest for the lowest rate of
N application for both tillage systems. The highest rate of N fertilizer and recommended rates of in-



crop herbicide produced little additional yield response, lower net returns, and higher GHG
emissions. An increase in N fertilizer application from 20 kg ha-1 to 80 kg ha-1 increased whole
farm energy requirements by about 40%, while reducing herbicide rates had negligible effects on
grain yields and total energy input. Overall, as N fertilizer rate increased, the associated GHG
emissions were not offset by an increase in carbon retained in the above-ground crop biomass.
Moderate to high soil test NO3-N levels at experimental sites reduced the potential for positive
yield responses to N fertilizer in this study, thus minimizing the economic benefits derived from N
fertilizer application.

Keywords: One-pass seeding; Energy; Economics; GHG
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Abstract:

The stress of soil compaction, because of using agricultural machinery, may provide conditions
such as limiting nutrient uptake, not suitable for plant growth. Here we hypothesized that using
arbuscular mycorrhiza (AM, plant symbiotic fungi), as a biological method, may overcome the
stress of soil compaction on wheat (Triticum aestivum L.) growth by enhancing nutrient uptake.
Soil surface layer of the Experimental Research Field of Soil and Water Research Institute in
Karaj, Iran, was sieved, sterilized, and compacted at 10 kg pots in two experiments. At seeding
wheat seeds were inoculated with different species of Glomus fungi with different origins. Shoot
nutrient uptake of N, P, K, Fe, Mn, Zn, Cu was determined. Soil sterilization significantly increased
the nutrient uptake of mycorrhizal wheat even at the highest level of compaction. Even under
compacted conditions, increased P uptake, due to AM inoculation had an important role to
alleviate the stress. This novel finding may indicate the important role of AM to overcome the
stress of soil compaction on wheat nutrient uptake, the independency of AM origin on their
functionality, and the great importance of managing soil biological communities in agricultural
systems.

Keywords: Soil compaction; Soil sterilization; Stress alleviation; Origin of arbuscular mycorrhiza
species; Wheat (Triticum aestivum L.) nutrient uptake
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Abstract:

Wheat yield is low under rainfed condition in many countries of the world. The objective of this
study was to determine whether micro-watershed treatment can improve rainfall use efficiency and
yield of wheat under rainfed condition. Field trials were conducted during 2003-2004 and 2004-
2005 under rainfed condition at Cereal Crops Research Institute Pirsabak, NWFP (Northwest
Frontier Province) Pakistan. Five micro-watershed, raised 0.45-0.5 m above ground level, were
treated with either (1) plastic sheets, (2) stones, (3) compacted soil, (4) un-compacted soil, (5) left
as untreated control. The experiment was conducted according to randomized complete block
(RCB) design with six replications. Micro-watershed treatments significantly affected emergence
m-2, days to 50% heading, plant height, spikes m-2, grains spike-1, grain yield and rainfall use
efficiency. Maximum emergence m-2 (83.1) and plant height (94.7 cm) were recorded from micro-



watershed treatments covered with plastic sheet, while maximum spikes m-2 (173.8), grains spike-
1 (56.0), grain yield (2394 kg ha-1) and rainfall use efficiency (6.22) were recorded from micro-
watersheds treatments covered with stones. Maximum days to 50% heading (116.4) were
recorded in control plots. Micro-watershed enhanced days to 50% heading (114.5). It is concluded
that the stone or plastic sheet covered soil surface was the best micro-watershed treatment that
improved crop yield and rainfall use efficiency.

Keywords: Micro-watershed; Rainwater use efficiency; Phenology and grain yield
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Abstract:

Wheat (Triticum aestirum L.) is widely grown in Iran as a staple food with high nutritional value; so
it is important that sustainable tillage systems are used in its production. Conventional tillage
methods rely on excessive use of moldboard plows and disk harrows, and are known to cause
several types of damage to soils and land in Iran. On the other hand, conservation tillage methods
in recent years have demonstrated positive effects on energy consumption, time inputs, erosion
control, soil properties, yields and productivity potential. The success of these methods however,
varied with different regional conditions, and therefore these differences must be considered in the
selection of tillage systems. The main purpose of this study was to identify and evaluate tillage
methods for sustainable wheat crop production in Iran under different climatic and soil conditions.
The effects of tillage methods on soil physical properties and crop productivity were studied in
various parts of Iran (center, south, west and northeast) with average annual rainfall ranging from
230 to 480 mm, and soil texture ranging from silty loam to clay loam. In local projects, tillage
systems compared were conventional, minimum and no-tillage, chosen according to site-specific
conditions. In a nation-wide project, conventional tillage was compared with reduced tillage. The
results indicated that obviously the effects of tillage methods differed over the regions, but in
practically all situations, reduced tillage methods (chisel plowing) showed promising results. No
significant yield reductions were found when compared to the traditional tillage methods
(moldboard plowing). The field capacity using a chisel plow increased from 0.50 to 0.75 ha h-1. On
the other hand, no-tillage methods did not produce favorable results, indicating that some degree
of soil disturbance is necessary. Conservation tillage by chisel plowing can be recommended in
most provinces of Iran but care must be taken that the sowing operation is done correctly.
Keywords: Conservation tillage; Wheat production; Soil properties; Sustainable agriculture
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(http://www.sciencedirect.com/science/article/B6 T7K-4VJBTHY-
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Abstract:

Pyrenophora tritici-repentis is a phytopathogenic fungus that can infect wheat kernels and leaves,
causing red smudge and tan spot, respectively. A number of P. tritici-repentis isolates have been
shown to be mycotoxigenic, producing the anthraquinone mycotoxins emodin, catenarin and
islandicin. The influence of water activity (aw; 0.75-0.99 aw) and temperature (5-45 [degree
sign]C) on growth and mycotoxin production by five isolates of P. tritici-repentis was studied. All
isolates grew at 0.95-0.99 aw and 15-25 [degree sign]C on a wheat-based medium, with three
isolates also producing small colonies at 5 [degree sign]C. The optimal growth conditions for all
isolates consisted of 0.99 aw and 25 [degree sign]C, and growth was significantly reduced at 0.95
aw and/or 15 [degree sign]C. Emodin and catenarin were detected in cultures of all isolates, at
concentrations ranging from 0.06 +/- 0.04 to 11.31 +/- 2.96 [micro sign]g emodin/g medium, and
from 0.09 +/- 0.06 to 53.42 +/- 4.36 [micro sign]g catenarin/g medium. In most isolates, the
concentrations of emodin and catenarin declined under suboptimal growth conditions. However, in
some isolates, significant increases in the concentrations of both compounds were observed under
suboptimal conditions. Islandicin was detected in cultures of only three isolates, at concentrations
ranging from 0.07 +/- 0.05 to 5.69 +/- 0.76 [micro sign]g/g medium. The results suggest that
growth and mycotoxin formation by P. tritici-repentis are markedly influenced by aw and
temperature, and that this fungus is hygrophilic. Therefore, infection and contamination of kernels
by P. tritici-repentis are likely to occur in the field rather than in storage. To our knowledge, this is
the first study on the effect of environmental factors on mycelial growth and mycotoxin production
by P. tritici-repentis.

Keywords: Pyrenophora tritici-repentis; Fungal growth; Anthraquinones; Mycotoxin contamination;
Wheat quality; Red smudge
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Abstract: Summary

It has been shown that the frost hardening of wheat plants at low temperature under low light
conditions is much less effective than under normal light conditions. The aim of the present work
was to uncover the biochemical changes responsible for the enhanced freezing tolerance of wheat
plants with different levels of frost tolerance when frost hardening takes place in the light. Ten-day-
old plants grown at 20/18 [degree sign]C were cold hardened at 5 [degree sign]C for 12 d under
normal (250 [mu]mol m-2 s-1) or low light (20 [mu]mol m-2 s-1) conditions. Some of the plants
were kept at non-hardening temperature for 12 d at elevated light (500 [mu]mol m-2 s-1). Changes
in the polyamine contents during low temperature hardening showed marked light dependence;
however, these changes differed in the spring and winter wheat plants. In the winter wheat Mv
Emese, the putrescine, spermidine and cadaverine contents showed a substantial increase at low
temperature under normal light conditions, while in the spring wheat Nadro, only the levels of
spermidine and spermine increased under these conditions. Low temperature hardening induced a
similar level of glutathione S-transferase activity in both Mv Emese and Nadro. However, this
induction was more pronounced under normal light than under low light. In the next step, three
winter wheat varieties with a high level of frost tolerance and three spring varieties with a low level
of frost tolerance were tested for freezing tolerance after being kept at normal, non-hardening
temperature at elevated light. The results showed that, although elevated light increased the
survival rate of spring varieties as well, even after this hardening process winter varieties had
higher frost tolerance than spring varieties. This suggests that there is a correlation between the



freezing tolerance induced by low temperature and that induced by light at non-hardening
temperature.

Keywords: Glutathione S-transferase; Hardening; Low temperature; Polyamine; Triticum aestivum
L.
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Abstract:

In order to develop an eco-friendly polymer, the material was prepared from pulverized wheat
straw by chemical methods. And a super-absorbent hydrogel has been synthesized with
chemically modified pulverized wheat straw (CMPWS) and acrylic acid (AA) in aqueous solution.
Factors, such as weight ratio of AA to CMPWS, the amount of initiator and cross-linker,
temperature and neutralization degree of AA that influence absorbencies of super-absorbent were
investigated. Moreover, the super-absorbent had been proved with expectant polymerization
structure and good thermo-stability via IR spectrum and TGA analysis. The morphological features
were evidenced by SEM images. The excellent product was obtained with the absorbencies of 417
g/g in distilled water and 45 g/g in 0.9 wt% NaCl solution.
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damage induced by high salinity, Environmental and Experimental Botany, In Press, Corrected
Proof, Available online 21 May 2009, ISSN 0098-8472, DOI: 10.1016/j.envexpbot.2009.05.002.
(http://www.sciencedirect.com/science/article/B6T66-4WBK7C4-
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Abstract:

Effects of exogenous nitric oxide (NO) on starch degradation, oxidation in mitochondria and
K+/Na+ accumulation during seed germination of wheat were investigated under a high salinity
level. Seeds of winter wheat (Triticum aestivum L., cv. Huaimai 17) were pre-soaked with 0 mM or
0.1 mM of sodium nitroprusside (SNP, as nitric oxide donor) for 20 h just before germination under
300 mM NaCl. At 300 mM NaCl, exogenous NO increased germination rate and weights of
coleoptile and radicle, but decreased seed weight. Exogenous NO also enhanced seed respiration
rate and ATP synthesis. In addition, seed starch content decreased while soluble sugar content
increased by exogenous NO pre-treatment, which was in accordance with the improved amylase
activities in the germinating seeds. Exogenous NO increased the activities of superoxide
dismutase (SOD, EC 1.15.1.1) and catalase (CAT, EC 1.11.1.6); whereas decreased the contents
of malondialdehyde (MDA) and hydrogen peroxide (H202), and superoxide anions (O2--) release
rate in the mitochondria. Exogenous NO also decreased Na+ concentration while increased K+
concentration in the seeds thereby maintained a balance between K+ and Na+ during germination
under salt stress. It is concluded that exogenous NO treatment on wheat seeds may be a good
option to improve seed germination and crop establishment under saline conditions.

Keywords: Antioxidative enzymes; lon balance; Seed respiration; Sodium nitroprusside (SNP);
Starch degradation
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10.1016/j.foodhyd.2009.05.002.
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Abstract:

The gelatinization of native wheat starch granules in some monovalent salt solutions (i.e. sodium
and potassium chlorides and nitrates) was studied as a function of type and concentration of
electrolyte by different techniques. The granular swelling at different temperatures was derived on
a macroscopic scale from the swelling volume, whereas particle size analysis yielded information
on a microscopic scale. Crosscorrelation revealed a close relationship between both approaches.
Differential scanning calori-metry (DSC) indicated that all studied monovalent salts had a similar
(protective) effect at 0.1 M concentration. However, at higher concentrations, a markedly different
effect was observed for chlorides as compared to nitrates. A highly similar tendency was also
observed from the gelatinised starch viscosity: whereas the consistency coefficient gradually
decreased with increasing chloride concentration, it displayed a minimum value at low nitrate
concentrations followed by a steady increase at higher concentrations. The sensitivity of the
swelling of native wheat starch granules to ions could be explained from a combination of a
general electrolyte effect at low concentrations and specific ion effects (in line with the Hofmeister
anion series) at higher concentrations.
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(http://www.sciencedirect.com/science/article/B6VDY-4W6X3C2-
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Abstract:

Environmental externalities generated by agriculture are attracting considerable attention.
However, most research has focused either on environmental services that agriculture provides as
a distinct ecosystem or the negative environmental impacts that agriculture imposes. Therefore,
there is a great need to re-evaluate the all-round environmental roles of agriculture, to optimize
environmental performance of agriculture and non-trade concerns in World Trade Organization
(WTO) negotiations. By valuing the environmental externalities of agriculture, this article aims to
heighten awareness of the environmental roles of agriculture to stimulate its implication in
agricultural policy-making. The study presents estimates of economic values of environmental
externalities from rice-wheat farming system in Zhenjiang, in aspects of greenhouse gas
emissions, non-point source pollution, carbon sequestration and water containing capacity. We
provide a step-by-step analytic procedure, with each step including measurement of physical
dimensions and monetary evaluation. The former is based on a large-scale literature review, which
provided a vital foundation for the monetary valuation. The results reveal that the values of
greenhouse gas emissions from agricultural land, agricultural non-point source pollution, carbon
sequestration by crop and soil, and the flood control function provided by agricultural land are
estimated as: - US$3.61 x 107 a- 1, - US$4.59 x 106 a- 1, + US$2.30 x 109 a- 1 and + US$2.21 x
107 a- 1, respectively. The net value of environmental externalities is as high as + US$2.28 x 109
a- 1, representing 17.87% of local GDP and 4.12 times the total agricultural output value in 2006.
The results suggest that crops and soil in Zhenjiang are the most important carbon sinks, and that
agriculture in Zhenjiang has huge positive environmental externalities, although both greenhouse
gas emissions from agricultural land and agricultural non-point sources pollution have negative
environmental impacts.
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Abstract:

Wheat varieties, such as DWR-162 and GW-322 (good chapati-making quality), and MACS-2496
and HD-2189 (poor chapati-making quality), were used to study the structural features of
pentosans. Structural features of the purified pentosans from hemicellulose B were elucidated by a
combination of methods, such as methylation analysis, 1H-NMR, FT-IR, periodate oxidation, Smith
degradation and optical rotation measurements. Pentosans from hemicellulose B were mainly
arabinoxylan type polysaccharides with xylan backbone in [beta]-(1-->4) linkages. Mono, and di-
substituted xylosyl residues were present in these polysaccharides. Variations in structural
features of pentosans could be responsible for the differences in chapati-making qualities of
wheat.
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Abstract:

Isolated wheat protein (IWP) is an acidic deamidated wheat protein. The deamidation process
enhances the protein solubility at pHs greater than 6, and therefore its potential ability to act as a
food emulsifier. The interfacial properties and the mechanism by which this protein stabilises oil-in-
water emulsions were investigated by measuring the protein's absorbed layer thickness on latex
particles, its interfacial rheology, and the colloidal and thermal stability of IWP stabilised
emulsions. IWP forms a relatively thick interfacial layer of 18 nm upon adsorption onto latex beads,
suggesting that the protein adsorbed with the long axis perpendicular to the surface, i.e. end-on, at
a full protein coverage. The interfacial rheology measurement showed that IWP formed a relatively
weak fluid-like interface. Similar to other protein emulsifiers, the colloidal stability of IWP emulsions
is provided largely through electrostatic repulsion. Although IWP emulsions were sensitive to salt
induced flocculation, the presence of excess protein in the aqueous phase (e.g. 4 wt%) was able
to reduce the effect of salt screening (50 mM CaCl2) on a 25 wt% oil-in-water emulsion
completely. The emulsions underwent minimal coalescence when droplets were in close contact,
e.g. flocculated, because the interfacial layer of IWP provides a barrier to droplet coalescence,
even in high salt environments. IWP emulsions were resistant to thermal treatment with no
changes in particle size observed when the emulsions were heated (up to 90 [degree sign]C for 20
min) in the absence or the presence of 150 mM NaCl. The heat stability of IWP emulsions is
thought to arise from the structure of IWP at the interface. A lack of free cysteines combined with
few hydrophobic regions meat that there were minimal interactions between protein molecules
adsorbed onto the same droplet or on neighbouring droplets. The unique interfacial properties of
IWP, e.g. its physical layer thickness and the structure provide enhanced stability for emulsions
against coalescence and heating.
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Abstract:

XN901 is a K-type three-line hybrid wheat with a high yield potential, and its leaves and stem
remaining green during grain maturation, suggesting much assimilate stay in leaves and stem. The
grain water content, grain volume, carbohydrate content, and enzyme activity of sucose
metabolism in the grain, as well as source-sink relationship were studied in order to investigate the
physiological reason of the assimilate remaining in leaves and stem at the late stage. The results
showed that the hybrid grains had more water and soluble sugar, higher activities of acid invertase
and sucrose synthase at the early stage that led to a faster expansion growth, greater grain
volume and faster starch synthesis at the early to mid stage of grain development. Also it had a
longer period for actively filling. As a result, the grain weight and yield of the hybrid were increased
by 14 and 15% respectively compared to that of Shaan 229. Additionally, the biomass of XN901
was 41.7% more than that of control, but its harvest index was 9% lower than Shaan 229.
However, its lower activity of sucrose synthase indicated a lower sink activity at the late stage,
resulting in a slow rate of filling and starch synthesis. Also, the hybrid wheat XN901 had a large
source-sink ratio. It is the main reason for much assimilate remaining in the straw at the late stage
and lower harvest index. Strengthening the sink activity and raising the harvest index should be
the key means of improving the yield of hybrid wheat.
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Abstract:

Expected vyield losses as a function of quality and quantity of water applied for irrigation are
required to formulate guidelines for the effective utilisation of marginal quality waters. In an
experiment conducted during 2004-2006, double-line source sprinklers were used to determine the
separate and interactive effects of saline and alkali irrigation waters on wheat (Triticum aestivum
L.). The study included three water qualities: groundwater (GW; electrical conductivity of water,
ECw 3.5 dS m-1; sodium adsorption ratio, SAR 9.8 mmol L-1; residual sodium carbonate, RSC,
nil) available at the site, and two synthesized waters, saline (SW; ECw 9.4 dS m-1, SAR 10.3
mmol L-1; RSC nil) and alkali (AW; ECw 3.7 dS m-1, SAR 15.1 mmol L-1; RSC 9.6 meq. L-1). The
depths of applied SW, AW, and GW per irrigation ranged from 0.7 to 3.5 cm; the depths of applied
mixtures of GW with either SW (MSW) or AW (MAW) ranged from 3.2 to 5 cm. Thereby, the water
applied for post-plant irrigations using either of GW, SW or AW ranged between 15.2 and 34.6 cm
and 17.1 and 48.1 cm during 2004-2005 and 2005-2006, respectively and the range was 32.1-37.0
and 53.1-60.0 cm for MSW or MAW. Grain yields, when averaged for two years, ranged between
3.08 and 4.36 Mg ha-1, 2.57 and 3.70 Mg ha-1 and 2.73 and 3.74 Mg ha-1 with various quantities
of water applied using GW, SW and AW, respectively, and between 3.47 and 3.75 Mg ha-1 and
3.63 and 3.77 Mg ha-1 for MSW and MAW, respectively. The water production functions
developed for the two sets of water quality treatments could be represented as: RY = 0.528 +
0.843(WA/OPE) - 0.359(WA/OPE)2 - 0.027ECw + 0.44 x 10-2(WA/OPE) x ECw for SW (R2 =
0.63); RY = 0.446 + 0.816(OPE/WA) - 0.326(WA/OPE)2 - 0.0124RSC - 0.55 x 10-4(WA/OPE) x
RSC for AW (R2 = 0.56). Here, RY, WA and OPE are the relative yields in reference to the



maximum yield obtained with GW, water applied for pre- and post-plant irrigations (cm), and open
pan evaporation, respectively. Crop yield increased with increasing amount of applied water for all
of the irrigation waters but the maximum yields as obtained with GW, could not be attained even
with increased quantities of SW and AW. Increased frequency of irrigation with sprinklers reduced
the rate of yield decline with increasing salinity in irrigation water. The sodium contents of plants
increased with salinity/alkalinity of sprinkled waters as also with their quantities. Simultaneous
decrease in potassium contents resulted in remarkable increase in Na:K ratio.

Keywords: Alkali water; Double-line sprinkler source; Na:K ratio; Saline water; Triticum aestivum
L.; Water-yield relations
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Abstract:

Crop models are useful tools for integrating knowledge of biophysical processes governing the
plant-soil-atmosphere system. But few of them are easily usable for water and yield management
especially under specific cropping systems such as direct seeding. Direct seeding into mulch
(DSM) is an alternative for conventional tillage (CT). DSM modifies soil properties and creates a
different microclimate from CT. So that, we should consequently consider these new conditions to
develop or to adapt models. The aim of this study was to calibrate and validate the PILOTE
[Mailhol, J.C., Olufayo, A.A., Ruelle, P., 1997. Sorghum and sunflower evapotranspiration and
yield from simulated leaf area index. Agric. Water Manag. 35, 167-182; Mailhol, J.C., Zairi A.,
Slatni A., Ben Nouma, B., EI Amami, H., 2004. Analysis of irrigation systems and irrigation
strategies for durum wheat in Tunisia. Agric. Water Manag. 70, 19-37], an operative crop model
based on the leaf area index (LAl) simulation, for corn and durum wheat in both DSM and CT
systems in Mediterranean climate. In DSM case, simple model modifications were proposed. This
modified PILOTE version accounts for mulch and its impact on soil evaporation. In addition root
progression was modified to account for lower soil temperatures in DSM for winter crops. PILOTE
was calibrated and validated against field data collected from a 7-year trial at the experimental
station of Lavalette (SE of France). Results indicated that PILOTE satisfactorily simulates LAI, soll
water reserve (SWR), grain yield, and dry matter yield in both systems. The minimum coefficient of
efficiency for SWR was 0.90. This new version of PILOTE can thus be used to manage water and
yield under CT and DSM systems in Mediterranean climate.
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Abstract:

Host plant resistance can effectively reduce pest insect populations, but a concern is whether plant
resistance could also negatively affect the natural enemies of the insect pests. In this paper the
effect of three wheat cultivars on the population of an aphid species, Sitobion avenae (F.) and it's
parasitoids, Aphidius spp., were investigated in the field experiments in 2004 and 2005.
Percentage of parasitized aphids at peak sampling date was also recorded. Both the aphid and
parasitoid populations varied in the three wheat cultivars at the sampling dates. The density peak



of parasitoid population in all the three wheat cultivars was 9-12 days behind the density peak of
the aphid population. At the population peaks both the aphid and parasitoid densities were
significantly higher in the susceptible than in the resistant cultivars. Furthermore, the accumulative
parasitism was significantly higher in the resistant than in the susceptible cultivar, and level of
resistance of the wheat cultivars had no effect on aphid mummy weight parasitized by A. spp.
These results suggested that the host plant resistance against aphids enhanced the parasitism of
aphid species S. avenae (F.) by its parasitoid A. spp. in wheat field.
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Abstract:

In the IBUS process (Integrated Biomass Ultilization System) lignocellulosic biomass is converted
into ethanol at high dry matter content without addition of chemicals and with a strong focus on
energy efficiency. This study describes optimization of continuous hydrothermal pretreatment of
wheat straw at pilot scale (up to 100 kg h-1) where six different pretreatment conditions have been
investigated; all pretreatment conditions have been evaluated with regards to recovery of sugars
after pretreatment (both C5 and C6) and convertibility of the cellulosic part of the fibers into
ethanol.

The experiments show that the optimum pretreatment parameters are 195 [degree sign]C for 6-12
min. At these conditions, a total of app. 70% of the hemicellulose is recovered, 93-94% of the
cellulose is recovered in the fibers and app. 89% of the cellulose in the fibers can be converted
into ethanol by commercial cellulase mixtures - increasing to 92% when adding a commercial
xylanase.
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Pilot plant; Triticum aestivum L.
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Abstract:

The production of bioethanol, biohydrogen and biogas from wheat straw was investigated within a
biorefinery framework. Initially, wheat straw was hydrothermally liberated to a cellulose rich fiber
fraction and a hemicellulose rich liquid fraction (hydrolysate). Enzymatic hydrolysis and
subsequent fermentation of cellulose yielded 0.41 g-ethanol/g-glucose, while dark fermentation of
hydrolysate produced 178.0 ml-H2/g-sugars. The effluents from both bioethanol and biohydrogen
processes were further used to produce methane with the yields of 0.324 and 0.381 m3/kg volatile
solids (VS)added, respectively. Additionally, evaluation of six different wheat straw-to-biofuel
production scenaria showed that either use of wheat straw for biogas production or multi-fuel
production were the energetically most efficient processes compared to production of mono-fuel
such as bioethanol when fermenting C6 sugars alone. Thus, multiple biofuels production from
wheat straw can increase the efficiency for material and energy and can presumably be more
economical process for biomass utilization.
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Abstract:

The potential of soft X-ray imaging to detect fungal infection in wheat was investigated. Healthy
wheat kernels and kernels infected with the common storage fungi namely Aspergillus niger, A.
glaucus group, and Penicillium spp. were scanned using a soft X-ray imaging system and
algorithms were developed to extract the image features and for classification. A total of 34 image
features (maximum, minimum, mean, median, variance, standard deviation, and 28 grey-level co-
occurrence matrix (GLCM) features) were extracted and given as input to statistical discriminant
classifiers (linear, quadratic, and Mahalanobis) and back-propagation neural network (BPNN)
classifier. A two-class Mahalanobis discriminant classifier classified 92.2-98.9% fungal-infected
wheat kernels. Linear discriminant classifier gave better results than other statistical (quadratic and
Mahalanobis) and neural network classifiers in identifying healthy kernels with more than 82%
classification accuracy. In most of the cases, the statistical classifiers gave better classification
accuracies and lower false positive errors than the BPNN classifier.

Lingan Kong, Jisheng Si, Bo Feng, Shengdong Li, Fahong Wang, Ken Sayre, Differential
responses of two types of winter wheat (Triticum aestivum L.) to autumn- and spring-applied
mesosulfuron-methyl, Crop Protection, Volume 28, Issue 5, May 2009, Pages 387-392, ISSN
0261-2194, DOI: 10.1016/j.cropro.2008.12.008.
(http://www.sciencedirect.com/science/article/B6 T5T-4VCNDV9-
1/2/5c676be313fe8a2463bdec79c00b011b)

Abstract:

Field experiments were conducted in the 2005/2006 and 2006/2007 crop seasons to evaluate the
tolerance of hard winter wheat (HWW) and soft winter wheat (SWW) varieties to post-emergence
mesosulfuron-methyl treatment. The application of mesosulfuron-methyl at 11.25 g a.i. ha-1 plus a
noninonic surfactant at 252 g a.i. ha-1 to three HWW and three SWW varieties in either autumn
(Zadoks stage 14-15) or spring (Zadoks stage 24-25) resulted in visible injury, including chlorisis,
stunting and leaf deformities. The greatest injury occurred at fourteen days after treatment (DAT)
for all wheat varieties. All varieties showed the same initial sensitivity to herbicide treatment, but
differed significantly in their recovery from plant damages. The HWW varieties recovered more
successfully from spring-applied herbicide than the SWW varieties; conversely, the SWW varieties
recovered more rapidly from damage caused by autumn-applied herbicide than the HWW
varieties. Normalized Difference Vegetative Index (NDVI) values were severely affected by autumn
herbicide application for HWW varieties and spring application for SWW varieties. Autumn
herbicide application for SWW varieties and spring herbicide application for HWW varieties
produced higher grain yields. Based on these data, we conclude that applying mesosulfuron-
methyl plus a noninonic surfactant in autumn for SWW varieties and in spring for HWW varieties is
optimal, and that application timing has profound implications for herbicide tolerance and
production of wheat.

Keywords: Application timing; Hard winter wheat; Mesosulfuron-methyl; NDVI; Soft winter wheat;
Visible injury
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characterizations of Sitobion avenae-induced wheat defense responses, Crop Protection, Volume
28, Issue 5, May 2009, Pages 435-442, ISSN 0261-2194, DOI: 10.1016/j.cropro.2009.01.005.



(http://www.sciencedirect.com/science/article/B6T5T-4VM2K4S-
1/2/d9af489a8712274c7e31324fe29a6ab9)

Abstract:

In this experiment, the aphid-wheat interaction system was chosen to study the changes in activity
levels of key enzymes [lipoxygenase (LOX), polyphenoloxidase (PPO), phenylalanine
ammonialyse (PAL) and [beta]-1,3-glucanase] and in transcript level of key defense genes
[encoding farnesyl pyrophosphate synthetase (fps), encoding allene oxide synthase (aos), and
encoding phenylalanine ammonialyse (pal)] under pressure of aphid-feeding, aphid-induced
volatiles, as well as specific volatiles using enzymes assay, RT-PCR and real-time quantitative
PCR techniques. At the same time, the induction of enzymatic and transcript levels of defense
genes with artificial wounding, wounding-induced volatiles and inductive chemical agents
(jasmonic acid and methyl salicylate) were also studied. Our results showed that the activities of
key enzymes which belong to both jasmonic acid (JA) and salicylic acid (SA)-signaling pathways
increased significantly with aphid-feeding. The relative transcript levels of key defense genes in
the signaling pathways were also enhanced. So we propose that aphid-feeding could activate both
jasmonic acid (JA) and salicylic acid (SA)-signaling transduction pathways. Mechanical wounding
and aphid-feeding are not equivalent. Sitobion avenae-induced volatiles elicit the transcript of all
three defense genes in neighboring plants, suggesting that the volatiles emitted from aphid-
infested plants might induce the activity of LOX followed by activating the JA-signaling pathway
and the transcript level of multiple defense genes that JA mediates. 6-Methyl-5-hepten-2-one, 2-
tridecanone and (E)-2-hexen-1-ol in S. avenae-induced volatiles not only activated the transcript
level of defense genes, but also inhibited aphid-feeding behavior and population growth.
Keywords: Sitobion avenae; Real-time quantitative PCR; Volatiles; Induced defense pathway in
wheat plant; Jasmonic acid; Salicylic acid
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preemergence glyphosate tankmixes, Crop Protection, Volume 28, Issue 5, May 2009, Pages 449-
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2/2/c124d300e4e3ab4869426b71c9268016)

Abstract:

Field experiments were established at the Huron Research Station and at the University of Guelph
Ridgetown Campus in the autumn of 2004 and 2005 to evaluate the tolerance of winter wheat to
tankmixes of glyphosate plus either amitrole, dicamba, dicamba/diflufenzopyr, 2,4-D amine, 2,4-D
ester, chlorimuron-ethyl or thifensulfuron-methyl/tribenuron-methyl applied either preplant (PP) or
preemergence (PRE). Contrasts comparing PP vs PRE treatments showed no difference in visible
injury, plant height and yield between application timings. The tankmixes of glyphosate (1800 g ha-
1) plus either amitrole (1155 g ha-1), dicamba (300 g ha-1), 2,4-D amine (700 g ha-1), 2,4-D ester
(700 g ha-1) or thifensulfuron-methyl/tribenuron-methyl (15 g ha-1) caused minimal (less than 6%)
and transient visible injury in winter wheat. In addition, these tankmixes had no effect on plant
height and yield. The tankmix of glyphosate (1800 g ha-1) with dicamba/diflufenzopyr (200 g ha-1)
or chlorimuron-ethyl (9 g ha-1) caused as much as 8 and 18% visible injury in winter wheat,
respectively. Glyphosate (1800 g ha-1) plus dicamba/diflufenzopyr (200 g ha-1) did not affect plant
height but glyphosate plus chlorimuron-ethyl reduced plant height 11%. Yield was reduced 15%
when glyphosate was tankmixed with dicamba/diflufenzopyr and 26% when glyphosate was
tankmixed with chlorimuron-ethyl.
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Abstract:

Wheat seedlings are tolerant to dehydration up to the fourth day of germination. In the following
days, appearance of the first leaf from the coleoptile coincides with development of seedling
susceptibility to water deficiency. Glucose, at concentration as low as 5 mM, considerably
increased survival of the 6-day-old seedlings, whereas mannose at the same concentration
significantly decreased survival of either 4- or 6-day-old seedlings. The total relative capacity for
sucrose metabolism, estimated as sucrose phosphate synthase (SPS)/sucrose synthase (SS) +
acid invertase (Al) ratio was almost twofold higher in 6-day-old seedlings than in 4-day-old
seedlings and almost threefold higher in dehydrated and rehydrated older seedlings than in the
younger ones. Although hydrolysis of sucrose was also more intensive in older seedlings, the
character of the hydrolytic process was different. In the 4-day-old seedlings the activity of SS
prevailed, while in the 6-day-old seedlings Al was a dominant hydrolytic enzyme with SS playing a
marginal role. These differences were not associated with the activities of hexokinase (HXK) and
fructokinase (FK), since changes in the time course of these enzymatic activities and the levels of
hexose phosphates were the same, irrespective of the seedling age. Seedling dehydration up to
50% water saturation deficit (WSD) resulted in a transiently increased activity of HXK and FK, but
further development of water deficit inhibited the activity of both investigating enzymes almost
completely and depleted the contents of glucose-6-phosphate and fructose-6-phosphate to
practically negligible level. The observed dehydration-induced inhibition of HXK and FK activity
was easily reversible. It is proposed that the lower intensity of invertase-hexokinase pathway of
sucrose catabolism and the Al/SS balance associated with higher dehydration tolerance of wheat
seedlings seems to be crucial for the regulation of dehydration tolerance level.
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Abstract:

Plants are strongly affected by heat stress, which they overcome by modifying several
physiological and biochemical mechanisms. At the cellular and molecular levels, the synthesis of
heat shock proteins (HSPs) is essential in preventing or minimising the deleterious effect of high
temperature. Plant responses to high temperatures are mediated by both their inherent ability to
survive known as basal thermotolerance, and their ability to acquire thermotolerance after
acclimation. A major aspect of the acclimation response involves the expression of HSP genes.
Different Triticum durum cultivars were characterised for their response to high temperature at the
physiological and molecular levels. Determination of cell membrane stability for both basal and
acquired thermotolerance, and HSP gene expression analysis were performed. The two
genotypes which contrasted most in their ability to acquire thermotolerance were exposed to
different stress conditions and the expression of HSP101C and four small HSP genes was
analysed. Differences in HSP transcripts accumulation were observed during the acclimation
treatments. There is substantial evidence that induction of HSP gene expression has a role in the
acquisition of thermotolerance; moreover, the accumulation of mitochondrial HSP transcripts
appears to be related to the acquisition of thermotolerance.

Keywords: Acquired thermotolerance; Heat shock proteins; Basal thermotolerance; Stress
response; Triticum durum
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establishment of winter wheat (Triticum aestivum), European Journal of Agronomy, Volume 30,
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Abstract:

Soil physical properties affect the establishment of crops; these properties are influenced by
cultivation employed during seedbed preparation and vary greatly depending upon the intensity of
cultivations. However, there is little quantified data concerning the influence of cultivation on the
precise soil structural arrangement of the seedbed and the effects of this on crop establishment.
The dynamics of soil structure at the meso-scale (10-1000 [mu]m), on a range of seedbeds and
how they relate to crop establishment are considered in this paper. Significant interactions
between cultivation techniques including soil structural properties and the interaction with crop
establishment were identified. The relationship between soil structure and crop establishment was
highly significant, with increased pore space reducing final establishment numbers. An
improvement to a previous model (soil quality of establishment (SQE)) was developed following
the addition of soil structural properties, accounting for an improved predictability of 14% of the
variation across soil texture (sandy loam and clay loam) from ca. 56% to ca. 70%.
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(http://www.sciencedirect.com/science/article/B6T67-4VHS7TT-
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Abstract:

In this study, field experiments have been conducted over three growing seasons to evaluate the
effect of fungicides (triazoles and strobilurins) and a foliar fertilizer application to winter wheat at
anthesis on flag leaf senescence, grain yield, bread-making quality, Fusarium head blight (FHB)
disease and deoxynivalenol (DON) contamination.

Flag leaf greenness was significantly influenced by the fungicide application. A delay in flag leaf
senescence following triazole use did not increase grain yield. No effects of fungicide application
on protein concentration were recorded. The application of strobilurin to a triazole programme did
not significantly delay senescence of the flag leaf or increased yield, compared to the triazole-only
application, while a consistent benefit was observed for dough strength (W). The triazole
application led to significantly lower FHB symptoms and DON contamination, while the triazole-
strobilurin fungicides programme led to an increase in DON contents, that were often higher than
the untreated controls.

Grain yield and quality were improved when a foliar feed containing macro- and micro-nutrients
was added to a triazole fungicide programme, with no additional risk for DON contamination.
Compared to the strobilurin fungicide application, the foliar fertilizer led to a longer delay of the flag
leaf senescence and higher bread-making quality.

Keywords: Wheat; Fungicide; Foliar fertilizer; Flag leaf greenness; Bread-making quality;
Deoxynivalenol
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Abstract:

Soil microbial biomass carbon (SMBC) and nitrogen (SMBN), soil microbial community structure,
and crop yields were studied in a long-term (1982-2004) fertilization experiment carried out in
Suining, Sichuan province of PR China. Eight treatments included three chemical fertilizer (CF)
treatments (N, NP, NPK), three CF + farmyard manure (M) treatments (NM, NPM, NPKM), M
alone and no fertilizer (CK) as control. The results showed that the soil microbial biomass was
higher in soil treated with CFM than in soil treated with CF alone, and that NPKM gave the highest
rice and wheat yields. The SMBC and SMBN were higher after rice than those after wheat
cropping. SMBC correlated closely with soil organic matter. Average yields of wheat and rice for
22 years were higher and more stable in the fertilized plots than in control plots. Bacterial
community structure was analyzed by PCR-DGGE targeting eubacterial 16S rRNA genes. A
higher diversity of the soil bacterial community was found in soil amended with CFM than in other
fertilizer treatments. Some specific band emerged in the soil amended with M. The highest
diversity of bacterial communities was found in the NPKM treated soil. The bacterial community
structures differed in rice and wheat plots. Sequencing of PCR products separated in DGGE
showed that some of the common and dominant bands were closely related to Aquicella lusitana
and to Acidobacteria. This study demonstrated that mixed application of N, P, and K with
additional M amendment increased soil microbial biomass, diversified the bacterial communities
and maintained the crop production in the Calcareous Purplish Paddy soil.
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Abstract:

A cationic form of peroxidase was purified from wheat bran, a major by-product of wheat milling
industry to near homogeneity by ammonium sulphate precipitation, anion exchange, and cation
exchange and gel filtration chromatography. It was a glycoprotein with a molecular weight of 44
kDa, pH optimum of 4.8 and carbohydrate content of 13.8%. The enzyme showed Ping-Pong Bi Bi
type catalysis. Inclusion of calcium during purification increased the specific activity and yield of
the enzyme. Activity of purified enzyme was enhanced by calcium more than 400% in a biphasic
manner. Purified enzyme exhibited increased thermal stability when calcium was added. There
was no change in tryptophan fluorescence by the addition of calcium, but the haem absorption at
403 nm showed a change indicating an alteration in the haem environment. Calcium is essential
for maintaining the haem structure, enzymatic activity and thermal stability of wheat bran
peroxidase.
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Abstract:

Wheat gliadin gel is prepared for the first time through heating alkaline solution of propanol/water
(50/50, v/v) at pH = 9.3 and 50 [degree sign]C. Dynamic rheological tests were performed to



characterize the gelation time and the number of elastically effective chains of the gliadin gel.
Scanning electron microscope was used to observe the morphology of the freeze-dried gel.
Keywords: Gliadin; Gel; Rheology; Morphology
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Abstract:

Mould growth and mycotoxin production are related to plant stress caused by environmental
factors such as: extreme weather; insect damage; inadequate storage conditions and incorrect
fertilization; these predispose plants to mycotoxin contamination in the field. Fusarium species
infect wheat during the flowering period. In addition to losses of yield, these fungi can also
synthesize toxic components (mycotoxins) in suitable environmental conditions, thus threatening
animal and human health. Given the severe consequences and the fact that mycotoxins affect
production throughout the world, the ability to predict Fusarium head blight (FHB) and
deoxynivalenol (DON) and other mycotoxin contamination is important to reduce the year-to-year
risk for producers. Owing to these dangerous consequences in Argentina, Belgium, Canada, Italy,
the United States and in Europe, computer models, based on weather variables (temperature,
rainfall and moisture level), have been developed to predict the occurrence of FHB and DON
contamination in wheat.
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Abstract:

Genetic variability for endosperm storage proteins was analysed in 119 Argentinean grown bread
wheat cultivars. For the HMW-GS, three, six and two alleles were observed at the Glu-A1, Glu-B1
and Glu-D1 loci, respectively, in 17 allelic combinations. The majority of these combinations were
considered to be associated with good quality. For the LMW-GS, eight, seven and four alleles
were provisionally observed at the Glu-A3, GIlu-B3 and Glu-D3 loci, respectively, in 51 allelic
combinations. Regarding quality, the alleles present at Glu-D3 were mainly those previously
shown to be associated with good quality, whereas at Glu-A3 and Glu-B3, some alleles previously
associated with poor quality were present at high frequency. Relatively few cultivars carried
combinations for all the loci studied that would be expected to be associated with high quality. The
mean genetic variation index (H) observed for the glutenin loci (0.589) was similar to values
observed in other collections. Unweighted pair-group method using arithmetic averages (UPGMA)
of the six loci plus the Chinese Spring-Cheyenne CSS-CNN difference showed that the 119
cultivars fell into 93 distinct combinations. For complete discrimination between all cultivars they
would have to be analysed for additional loci. There remains scope for varietal quality
improvement within this germplasm pool.
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Abstract:

Standard maize starch (SMS), waxy maize starch (WMS) and wheat starch (WTS) were
hydrothermally treated by the Instantaneous Controlled Pressure Drop (DIC) process. This
process consists in a short pressurisation obtained by the injection of saturated steam at fixed
pressure during a predetermined time followed by a sudden pressure drop towards vacuum. The
effects of DIC conditions on thermal characteristics, enzyme susceptibility, pasting (Brabender)
and rheological properties of treated starches were investigated. For treated starches, an increase
of transition temperatures (To and Tp), a narrowing of the width of gelatinization endotherms and a
decrease of the gelatinization enthalpies ([Delta]H) were observed as the severity of processing
conditions increased. WMS, SMS and WTS showed a significant increase in enzymatic hydrolysis
after treatment. The saccharification yield showed an increase from 19% (native) to 44%, 21%
(native) to 59% and 55% (native) to 79% for SMS, WMS and WTS, respectively. The study
suggests that the structural modifications due to the previous DIC treatment influence the in-vitro
hydrolysis and the access to the ultrastructure of starch granules; the susceptibility to hydrolysis
increases from SMS to WMS and WTS. For all treated starches, the decrease in peak viscosity
and in apparent viscosity was related to the processing conditions.
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Abstract:

A new methodology based on pulsed lasers has been developed in order to estimate wheat outer
layer mechanical properties without sample preparation. Laser experiments were carried out with
an Argon Fluoride ([lambda] = 193 nm) excimer laser source delivering pulses of 15 ns duration.
Wheat grains from two cultivars were irradiated by single laser pulses with a quasi-uniform
irradiation and two fluences (2.5 and 5 J cm-2). The ablation flux was characterized by
environmental scanning electron microscopy before measuring the removed material on cross-
sections observed by confocal scanning laser microscopy. Specific image treatment was carried
out to obtain the ablation flux (amount of removed matter per pulse). Pericarp, seed coat and
aleurone layer were gradually ablated under the laser conditions used in this work. Their ablation
thresholds were different and could be related to tissue cohesion. Specific behaviour of seed coat
layer (8 [mu]m) could be emphasised with this technique. Pulsed laser ablation could be a
potential methodology to reveal indirectly wheat grain layer cohesion.
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Abstract:

Quantitative trait loci (QTLs) responsible for gluten strength measured by SDS-sedimentation
volume (SV), mixograph and grain protein content (GPC) were located on the molecular linkage



map of a durum wheat recombinant inbred line population. QSv.macs-1B.1 flanked by Xgwm550-
Glu-B3 was the most consistent QTL for SV identified in all the environments. The same QTL was
also associated with mixograph peak energy, peak time and total energy. The Glu-B1 locus was at
the center of another QTL responsible for SV, while, Glu-B2 influenced SV as well as mixograph
peak energy and peak time. Apart from glutenin coding loci, QTLs influencing mixing parameters
and GPC were located in three other marker intervals Xwmc48.2-Xpsp3030 (4B), Xgwm573-
Xbarc231.1 (7A) and Xgwm46-Xgwm540.1 (7B). A total of 26 main effect QTLs and 10 digenic
epistatic interactions (QQ) for quality traits were distributed over 11 chromosomes. Out of these,
seven main effect QTLs and three QQ interactions were involved in interactions with environments
(QE, QQE). The results indicated that along with chromosome 1B, chromosomes 4B, 7A and 7B
are also important for improvement of gluten strength and GPC in durum wheat.
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Abstract:

The potential of dehulling to reduce mycotoxin level in two durum wheat grain samples naturally
infected by Fusarium and showing contrasting levels of deoxynivalenol was examined using a
pearling process. Curve plots expressing mycotoxin decrease against grain mass removal were
shown to display a biphasic behavior. A sharp reduction of the deoxynivalenol level was observed
at the first pearling steps (i.e. a 45% loss of deoxynivalenol for a 10% grain tissue removal)
followed by a slower decrease to reach a level below 30% of remaining mycotoxin when about
35% of the grain tissue was removed. The same type of effect was also observed for reduction of
Fusarium in grains analyzed by real-time polymerase chain reaction. Changes in the slope of the
curves corresponding either to mycotoxin or fungi loss were found to be located between testa and
aleurone layers or in the aleurone tissue, which is in accordance with the current knowledge of the
fungi penetration in wheat grains. Furthermore the pearling process was proved to be more
efficient than milling to reduce the grain deoxynivalenol content. These results were related to the
different ways used by these distinct technologies for grain fractionation.
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Abstract:

The proportion of vitreous kernels in a sample is an internationally recognized specification for
determining the value of durum wheat (Triticum durum Desf.). Vitreous kernels are mostly related
to quality, which affects the pasta performance during cooking. Vitreousness and the amount of
shrunken kernels are visually assessed during the grading process. This assessment is subjective
and tedious.

A machine vision system was developed to determine the percentage of vitreous, starchy, piebald
and shrunken kernels in approximately 100 grain samples, using a trans-illuminated image of one
layer of non-singulated kernels (in bulk) acquired by a digital camera. Classification models were
developed with stepwise Linear Discriminant Analysis, as well as an on-line Bayesian classifier



integrated with an image analysis system. The overall correct classification in Starchy classifier
was high 98.58% in the Training set, made up of 6679 grains, following the Linear Discriminant
Analysis classification, of 30 Italian cultivars harvested in 2005 in three localities. An independent
Test set was constituted by samples collected in 30 Sicilian Storage Centres in the 2007 harvest
season. The overall classification was 96.03%. For the Shrunken classifier 95.27% of the Training
set and 99.58% of the Test set were correctly classified. The image analysis system was more
reliable than the human inspectors who validated the system, both for the same samples
measured many times and at different times.

Keywords: Storage centres; Image analysis; Durum wheat; Kernels; Vitreousness; Bayesian
classifiers; Linear Discriminant Analysis
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Abstract:

In order to verify the possibility of using maize silage (MS) as sole forage in beef cattle diets, four
isofibrous diets were formulated with stepped substitution of wheat straw (WS) with MS. The four
diets, MSO (20WS:0MS as percentage of dry matter (DM) of the total diet), MS20 (10WS:20MS),
MS35 (5WS:35MS) and MS50 (OWS:50MS) were fed as total mixed rations (TMR) to 4 Simmental
bulls (384 +/- 45 kg initial live weight) according to a latin square design with periods of 28 days.
Diets were isocaloric and isonitrogenous and at the time of their formulation the stepped
substitution of WS with MS allowed to progressively reduce the need for energy concentrates
increasing the forage:concentrate ratio. The increasing inclusion of MS to replace WS affected
also the particle size distribution of the diets with a significant increase of the percentage of
particles retained by a 8 mm sieve (P < 0.001). However, dry matter intake (DMI) was not affected
by these changes in the diet composition and physical characteristics. Bulls' average daily gain
(ADG) was not significantly affected by the type of diet. Regardless of the different diets, the
animals ate more than 70% of their daily dry matter in the first 8 h after feed delivery. Bulls took
longer to consume the diet without silage (MS0) than any other diet while the time spent
ruminating was similar across diets. Even when fed only a conventional MS as dietary roughage
bulls did not select for the longest particles in the TMR (> 19 mm). Total tract apparent digestibility
was influenced by diet type: lower values were recorded for the diets with a higher content of WS
(MSO and MS20) for DM, organic matter, crude protein, NDF, ADF (all P < 0.001), and to a lower
extent for starch (P < 0.05). MS50 diet showed the highest values for all digestibility parameters.
Rumen fluid parameters and blood indicators of acid-base status of bulls were similar across diets
and they were at all times within safety range as the risk of acidosis is concerned. The results
suggest that MS with a theoretical chopping length of 9 mm at harvest can be used as sole
roughage source in beef cattle diets, without adverse effects on DMI, ADG, feeding behavior and
health status of the animals.

Keywords: Beef cattle; Fibrous ingredients; Feeding behaviour; Diet digestibility; Rumen fluid;
Metabolic parameters
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Abstract:

The possible regulation of amino acid remobilization via the phloem in wheat (Triticum aestivum
L.) by the primary enzyme in nitrogen (N) assimilation and re-assimilation, glutamine synthetase
(GS, E.C. 6.3.1.2) was studied using two conditions known to alter N phloem transport, N
deficiency and cytokinins. The plants were grown for 15 days in controlled conditions with optimum
N supply and then N was depleted from and/or 6-benzylaminopurine was added to the nutrient
solution. Both treatments generated an induction of GS1, monitored at the level of gene
expression, protein accumulation and enzyme activity, and a decrease in the exudation of amino
acids to the phloem, obtained with EDTA technique, which correlated negatively. GS inhibition by
metionine sulfoximide (MSX) produced an increase of amino acids exudation and the inhibitor
successfully reversed the effect of N deficiency and cytokinin addition over phloem exudation. Our
results point to an important physiological role for GS1 in the modulation of amino acids export
levels in wheat plants.

Keywords: Amino acids; BAP; Glutamine synthetase; N deficiency; Phloem transport; Triticum
aestivum
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Abstract:

Five ruminally fistulated Manchega ewes were fed twice daily (0900 and 1500 h) with five
experimental diets in a 5 x 5 Latin square design to determine the effect of the diets on ruminal
parameters. The diets were control based on wheat grain (OWCF), three diets in which whole
citrus fruits (WCF) replaced wheat grain at 13% (13WCF), 26% (26WCF) and 39% (39WCF), and
one diet with 26% of citrus pulp (26CP) replacing wheat grain. After 10 days of adaptation, the
rumen pH, volatile fatty acids (VFA) and NH3-N of the experimental animal were measured at 0, 2,
4, 6, 8, 10 and 12 h after the first feeding.

The 39WCF diet ingestion was significantly lower than that of the other four diets. Ruminal pH
increased linearly with the inclusion of WCF (+0.05 per 10%), although it was similar 2 h after
meals, while VFA concentration decreased (-2.31 mmol/l per 10%), especially 4 h after the meals.
Ruminal NH3-N concentration decreased with the inclusion of WCF (-0.61 mmol/l per 10%),
especially during the first 5 h as of the first meal.

The acetate proportion increased from 0.61 to 0.66 mmol/mmol, while propionate proportion
reduced from 0.20 to 0.18 mmol/mol when dietary WCF was increased from 0% to 39%. Also
acetate:propionate ratio increased linearly from 3.2 to 4.1, while butyrate proportion decreased
linearly from 0.15 to 0.11 mmol/mmol. The concentration of i-butyrate and i-valerate also
decreased while that of valerate and caproate increased.

Main ruminal parameters for 26WCF and 26CP diets were similar. However, ruminal
concentrations of NH3-N and molar proportion of butyrate and caproate were significantly lower
when the animals received the 26CP diet (-1.1, -0.021 and -0.003 mmol/l, respectively).

Highly degradable citrus carbohydrates could be used as an alternative to cereal starch to cover
the energy requirements of ewes, and did not seem to suppose a risk, as even a higher ruminal
pH was maintained throughout the day. The fermentative behaviour of WCF was similar to that of
CP, although higher butyrate and NH3-N production was observed.
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Abstract:

The influence of earthworms on nematodes and protozoan communities was determined during
the wheat phase of a six year rice-wheat rotation agro-ecosystem. Experimental plots in the
rotation had five treatments, i.e. incorporation or mulching of maize residues with or without added
earthworms and a control. The addition of maize residues to soil strongly affected the abundance
and community structure of nematodes and protozoa in the absence of earthworms. The presence
of earthworms gave significantly lower total nematode numbers at all soil depths following maize
residue incorporation than the same treatment without earthworms, and also gave lower (although
not significantly) total nematode numbers in the upper soil layer following maize residue mulching
than the same treatment without earthworms. This was mainly due to a significant decrease in
bacterial-feeding nematode numbers. Earthworms also strongly affected the distribution of the
number of total nematodes and two trophic groups (bacterial and plant feeders) with soil depth. In
the presence of earthworms, total protozoan and flagellate numbers significantly increased at all
soil depths following both incorporation and mulching of maize residues, while numbers of
amoebae increased only when maize residues were mulched. Additionally, in earthworm casts
total nematode numbers (mainly bacterial and fungal feeders) were significantly higher, whereas
total protozoa numbers (mainly flagellates and amoebae) were significantly lower than that in soll
from O to 5 cm layer.

These results indicated that earthworm activity could affect the abundance and community
structure of microfauna, and change their distribution between soil layers and cast material,
depending on the mode of application of organic residues.

Keywords: Earthworms; Nematodes; Protozoa; Maize residues; Earthworm casts
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Abstract:

A 3-year field experiment was conducted in Jiangsu Province, China from 2004 to 2006 to
investigate CH4 and N20 emissions from paddy fields as affected by various wheat straw
management practices prior to rice cultivation. Five methods of returning wheat straw, no straw,
evenly incorporating, burying straw, ditch mulching and strip mulching, were adopted in the
experiment. Evenly incorporating is the most common management practice in the region. Results
showed that compared with no straw, evenly incorporating increased CH4 emission significantly by
a factor of 3.9-10.5, while decreasing N20 emission by 1-78%. Methane emission from burying
straw was comparable with that from evenly incorporating, while N2O emission from burying straw
was 94-314% of that from evenly incorporating. Compared with evenly incorporating, CH4
emission was decreased by 23-32% in ditch mulching and by 32% in strip mulching, while N20
emission was increased by a factor of 1.4-3.7 in ditch mulching and by a factor of 5.1 in strip
mulching. During the rice-growing season, the emitted N20 was negligible compared to that of
emitted CH4. No significant difference in grain yield was observed between ditch mulching,
burying straw, evenly incorporating and no straw. Compared with no straw, the grain yield was
increased by 27% in strip mulching. Based on these results, the best management practice for



returning wheat straw to the soil is strip mulching wheat straw partially or completely onto the field
surface, as the method reduced CH4 emission from rice fields with no decrease in rice yield.
Keywords: CH4 emission; Grain yield; N20O emission; Rice field; Wheat straw management
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Abstract:

Soil physical properties affect the establishment of crops; these properties are influenced by
cultivation incurred during seedbed preparation and vary greatly depending upon the intensity of
applications. However, there is little quantified data concerning the influence of cultivation upon the
precise soil structural arrangement and the effects of this on crop establishment. The dynamics of
soil macrostructure properties on a range of seedbeds and how they relate to crop establishment
are considered in this paper. Significant interactions between cultivation techniques, soil physical
properties, the soil macropore structure of the seedbed and the interaction with crop establishment
were identified. The relationship between soil structure and crop establishment was highly
significant, with increased pore space reducing final establishment numbers. An improvement to a
previously developed model (soil quality of establishment (SQE)) was developed following the
addition of soil macrostructure properties, accounting for improved predictability of between ca. 6%
and 19% of the variation accounted across soil types, environmental conditions.
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Abstract:

Tillage with a spring tine harrow has become a recommended mechanical weeding technique for
cereal crops. In this study, the impact of its use on soil mineral N content, soil aggregation and
spring wheat (Triticum aestivum L.) production was investigated. The experiment was performed
during 2 successive years (2005-2006) on a clay loam and on a silty loam. The two-main plot
treatments consisted of a wheat crop subjected or not to intensive harrow use in a weed-free
production system. Two N fertilizer treatments (mineral fertilizer and dry granular poultry manure)
were also included as subplots within these main treatments and compared to a non-fertilized
control. Harrowing had significant and variable effects on soil NO3- contents in the 0-5 cm soil
layer. Slightly higher NO3- contents (average difference of 3.2 kg NO3- ha-1) were measured in
the harrowed treatments than in the undisturbed plots in the clay loam soil in 2006. However,
significantly lower mineral N contents were observed in the harrowed treatments than in the
undisturbed plots in the clay loam soil in 2005 and in the silty loam soil in 2006. This apparent N
immobilization amounted to 19 kg NO3- ha-1 in the clay loam soil in 2005 (for both fertilizers) and
30 kg NO3- ha-1 in the silty loam soil in 2006 (only in mineral fertilizer plots) after the successive
harrowing treatments. In all cases, data of the last sampling dates in the fall indicated that residual
NO3- content was not affected by the treatments. Overall harrowing had a minor decreasing and
transient effect on the mean weight diameter (MWD) of soil aggregates while the dry poultry



manure tended to increase MWD. The harrowing treatment had no significant effect on wheat,
grain N uptake and yield. In conclusion, harrow use had variable impacts on soil NO3- content and
a minor decreasing effect on the MWD of soil aggregates. Of note, significant apparent mineral N
immobilization was observed on a few sampling dates following the harrow treatments.

Keywords: Mechanical weed control; Spring tine harrow; N immobilization; Organic fertilizer; Soil
aggregation; Wheat
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Abstract:

Soil organic matter improves the physical, chemical and biological properties of soil, and crop
residue recycling is an important factor influencing soil organic matter levels. We studied the
impact of continuous application of rice straw compost either alone or in conjunction with inorganic
fertilizers on aggregate stability and distribution of carbon (C) and nitrogen (N) in different
aggregate fractions after 10 cycles of rice-wheat cropping on a sandy loam soil at Punjab
Agricultural University research farm, Ludhiana, India. Changes in water stable aggregates (WSA),
mean weight diameter (MWD), aggregate-associated C and N, total soil C and N, relative to
control and inorganically fertilized soil were measured. Total WSA were significantly (p = 0.05)
higher for soils when rice straw compost either alone or in combination with inorganic fertilizers
was applied as compared to control. The application of rice straw compost either alone or in
combination with inorganic fertilizers increased the macroaggregate size fractions except for 0.25-
0.50 mm fraction. The MWD was significantly (p = 0.05) higher in plots receiving rice straw
compost either alone at 8 tonnes ha-1 (0.51 mm at wheat harvest and 0.41 mm at rice harvest) or
at 2 tonnes ha-1 in combination with inorganic fertilizers (0.43 and 0.38 mm) as compared to
control (0.34 and 0.33 mm) or inorganically fertilized plots (0.33 and 0.31 mm). The
macroaggregates had higher C and N density compared to microaggregates. Application of rice
straw compost at 2 tonnes ha-1 along with inorganic fertilizers (IN + 2RSC) increased C and N
concentration significantly over control. The C and N concentration increased further when rice
straw compost at 8 tonnes ha-1 (8RSC) was added. It is concluded that soils can be rehabilitated
and can sustain the soil C and N levels with the continuous application of rice straw compost either
alone or in combination with inorganic fertilizers. This will also help in controlling the rising levels of
atmospheric carbon dioxide.

Keywords: Aggregate stability; Carbon fractions; Carbon sequestration; Rice-wheat cropping; Soil
quality
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Abstract:

In wheat, the ability to store and remobilise large amounts of stem water soluble carbohydrates
(WSC) to grain constitutes a desirable trait to incorporate into germplasm targeted to regions with
frequent terminal drought. The main aim of this paper was to examine the relationships between
WSC storage, grain number and grain weight across several environments. A small set of



recombinant inbred lines (2-4) contrasting in stem WSC were grown in six field trials where water
availability, sowing date and/or N level were manipulated, with line yields ranging from 400 to 850
g m-2 across experiments. Biomass, N and WSC concentration (WSCc, mg g-1 dry weight) and
amount (WSCa, g m-2) were monitored. A resource-oriented area-based model [Fischer, R.A,,
1984. Growth and yield of wheat. In: Smith, W.H., Bante, S.J. (Eds.), Potential Productivity of Field
Crops Under Different Environments. International Rice Research Institute, Los Banos, pp. 129-
154] and intrinsic rates of organ growth were used to investigate the consequences on grain
number of potential competition between spike and stem around flowering.

Early sown irrigated trials allowed consistent genotypic discrimination for WSCc and WSCa. High
WSC lines had similar or higher yields compared to low WSC lines. High WSC lines had
consistently lower grain number m-2 linked to a lower number of spikes and stems m-2, higher
individual grain weight under irrigated or more limited conditions, and individual stems with less
structural biomass. The changes in plant type associated with the high WSC phenotype, mainly
fewer stems and a high individual grain weight, may contribute to its moderate yield advantage
despite the lower grain number m-2. A model based on resource capture per unit area around
flowering was not sufficient alone to explain the differences between lines in grain number m-2.
We propose that linking a resource-based model with additional understanding of controls of crop
morphology would improve the prediction of differences in yield components in related genetic
material.

Keywords: Wheat (Triticum aestivum); Growth; Grain number; Grain weight; Water soluble
carbohydrates; Tillering; Nitrogen
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Abstract:

A modified stress index is proposed that accounts for both chronic and acute water stress. Current
trapezoid methods that use vegetation cover and temperature indices do not necessarily measure
chronic conditions. The modified method describes the chronic stress as the ratio of actual crop
cover to its potential expressed such that zero stress occurs when actual cover equals or exceeds
the potential as determined by a simulation model. The advantage of such a definition is that in
areas where full groundcover is rarely achieved, such as semi-arid regions, a more realistic and
conservative stress condition will be observed. Airborne thermal and multispectral images were
acquired at four growth stages of a wheat crop from a site in Victoria, Australia with experimental
plots having rain-fed and irrigated regimes over two seasons (2005 and 2006). The theoretical
basis of vector determination was adopted for trapezoidal extent per season. The relationship
between such chronic stress and acute stress is explored and show that in any 2 years large
differences between these stresses exist.

Keywords: Crop water deficiency; Chronic water stress; Acute water stress; Airborne imagery;
Precision agriculture
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Abstract:



Yellow alkaline noodles (YAN) were prepared from durum and hard white wheat flour blends and
evaluated for noodle color, appearance and cooked noodle texture. Raw noodle brightness, L*,
and yellowness, b*, improved significantly with durum flour addition while significant increases in
a* values were observed at both 2 h and 24 h. The very low noodle speck count of white wheat
noodles remained constant over the 24 h period at any durum flour addition. Noodle bite, MCS,
decreased with the addition of durum flour, resistance to compression (RTC) remained equivalent
to the hard white flour control while an associated improvement in cooked noodle recovery (REC)
was observed. The study indicates that addition of durum flour at even the 25% level, offers a
viable product with improved colour characteristics, consistent RTC and improved REC textural
attributes. Uniaxial stress relaxation parameters of cooked noodles significantly correlated with the
empirical texture measurements.
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Abstract:

Recent surveys have identified increased predominance of Fusarium poae causing FHB
(Fusarium Head Blight) of wheat in Europe. Several studies revealed a correlation between levels
of F. poae DNA and nivalenol (NIV) and enniatins (ENNs) in highly contaminated cereal grain. In
this study, F. poae specific TagMan assays and mycotoxin analysis were performed on 48
asymptomatically contaminated wheat grain samples obtained from six different locations in
northern Poland in 2006 and 2007. TagMan assays revealed the presence of F. poae DNA in all
samples analyzed, however the amounts of target DNA between the samples differed. Mycotoxin
analysis revealed the presence of 13 toxins in the grain analyzed, however only ENN B and B1
were detected at quantifiable concentrations. A significant positive correlation was revealed
between F. poae DNA (R = 0.75) and monthly mean rainfalls recorded in May (a month before
wheat anthesis) in both years. Additionally, a significant positive correlation was found between
levels of ENN B+B1 (R = 0.49) and rainfalls in May, however, no correlation was found between
the quantity F. poae DNA and the level of ENN B+B1. This paper confirms the increasing
importance of F. poae in the FHB complex of wheat in Poland.
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Abstract:

Wheat is the staple food and is widely consumed. Amaranthus (Rajgeera) has been proposed as
an alternative to be used as a thickener in textile printing of vat dyes. Extraction of starch from
Amaranthus (Rajgeera) and wheat was done by alkali steeping. In this paper detailed physical and
chemical analysis of Amaranthus and wheat starch has been reported. Analysis of both the
starches was done by measuring swelling power, paste clarity, crystallinity of starch using X-Ray
diffraction and iodine binding. Printing of vat dye on 100% cotton fabric was done using
Amaranthus (Rajgeera) and wheat starch pastes. The prints were then analysed by measuring K/S
and L*, a*, b* values by reflectance method, bending length, washing & rubbing fastness etc.
Results suggest that Amaranthus (Rajgeera) can be used to substitute wheat starch in textile
printing.
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Abstract:

Chinese wheat (Triticum aestivum) production has developed rapidly during the last 57 years,
largely due to improved crop management technologies and new varieties. The history of wheat
planting technologies in China was reviewed, and the physiological mechanisms that allow wheat
to attain high yield under these planting systems were analyzed. The use of leaf number and stage
of development to indicate the optimum timing for applications of fertilizers and irrigation water,
and uniform seeding at reduced seeding rates to control lodging contributed significantly to the
substantial progress in wheat productivity. However, flood irrigation and tillage-based practices
also resulted in serious problems, including a decline in soil fertility and quality, environmental
pollution, and inefficient use of water resources. The major future challenges facing wheat
production are to improve water and nutrient use efficiency. Conservation agriculture-based
resource conservation technologies such as zero or reduced tillage, flat or raised bed-planting
systems, and rational management of crop residues to eliminate burning in the field are among the
strategies we strongly recommend for improving agricultural environments and
stabilizing/increasing wheat production in China.

Keywords: Conservation agriculture; Cropping systems and technology; Raised bed-planting;
Wheat
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Abstract:

Harvesting wheat (Triticium aestivum L.) for forage or leaving it for grain is the main decision
uncertainty growers face in semi-arid regions during mid-season. To facilitate decision-making, a
decision support system (DSS) has recently been proposed that requires information about crop
water and nutritional status during spike emergence. Though remote sensing has been used to
provide site-specific crop status information, a spectral vegetation index is needed to ensure that
the information has been acquired during spike emergence. The objective of this study was to
propose a spectral index sensitive to spike emergence and validate its suitability across different
commercial farm fields by using ground spectral measurements and multispectral satellite
imagery. To develop the index, controlled experiments with commonly grown wheat varieties were
conducted during the 2004/2005 and 2005/2006 growing season in the agricultural area of the
northern Negev desert of Israel. The experiments showed that spike emergence correlated most
strongly (r = 0.7, p < 0.05) with spectral changes near the 1.2 [mu]m water absorption feature in
contrast to the band at 1.1 [mu]m which appeared to be only weakly correlated. Thus, the spike
emergence sensitive band at 1.2 [mu]m has been combined with the insensitive band at 1.1 [mu]m
as reference to form the ratio-based normalized heading index (NHI). Experimental data were then
used to establish an index threshold that helps separate data acquired before and after spike
emergence. The proposed NHI was able to identify spike emergence with a classification accuracy
varying between 53 and 83%. Accuracy was influenced by season, and whether narrow or broad
spectral bands were used. Validation of the index in commercial farm fields in Israel and the



United States showed that the classification accuracy was similar for ground spectral
measurements and the advanced land imager (ALI) satellite imagery. These results suggest that
the NHI is suited for identifying the onset of heading throughout wheat-growing areas without the
need for characterizing seasonal trends.

Keywords: Zadoks; Vegetation index; Normalized heading index (NHI); Canopy reflectance; Water
status; Advanced land imager (ALI) satellite images; Decision support system (DSS)
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Abstract:

The black earths of Central Europe are an important soils for crop production but sustainability of
crop production on such soils has not been examined. In the present paper, yield of winter wheat
over 50 years of FYM, N, P and K fertilizer application (12 treatments altogether) was analyzed in
the Ivanovice Crop Rotation Experiment (ICRE), established in 1955 on a degraded black earth
soil (chernozem).

The ICRE is located in a warm (8.4 [degree sign]C mean annual temperature) and moderately dry
(556 mm mean annual precipitation) sugar beet cropping area.

Summarizing 50 years' results, variety had the largest effect on grain yield followed by the effect of
mineral fertilizers, the preceding crop and farmyard manure application. The highest increase in
grain yields was recorded after the introduction of short-straw varieties. High year-to-year
variability in grain yields was recorded and some fluctuations were consistent with oscillations in
the whole Czech Republic. Despite the high fertility of black earth soils in the locality, the mean
grain yield in the ICRE was lower than the mean annual yield in the Czech Republic in five cases
out of 50 years. The effect of fertilizer treatment on the grain yield was not significant in the first
decade (the mean grain yields ranged from 3.4 to 3.8 t ha-1), but was significant in the fifth decade
of the experiment (the mean grain yields ranged from 4.2 in control to 6.6 t ha-1 in N121P89K102
treatment, respectively). Calculated by linear regression, the annual yield increased by 45.9-89.6
kg of grain per ha. The mean yield per 1 kg of applied N ha-1 increased by 18.7 kg of grain in the
fifth decade of the experiment. In unfertilized soil, the concentration of plant-available P, K and Mg
was still optimal for winter wheat production even after 50 years without any fertilizer input. The
black earth soils in the locality clearly demonstrates a high and long-term stable natural fertility.
The results from the ICRE stress the necessity for long-term research in grain yield analysis.
Keywords: Central Europe; Chernozem; Grain production; Legumes; Long-term fertilizer
experiment; Preceding crop; Triticum aestivum
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Abstract:

Mineral deficiencies are prevalent in human populations and the improvement of the mineral
content in cereal products represents a possible strategy to increase the human mineral intake.
Nevertheless, most of the inorganic phosphorus (Pi) present in mature cereal seeds (40-80%) is
stored as phytate, an anti-nutritional factor that forms complexes with minerals such as Ca, Mg, Zn
and Fe reducing their bioavailability. The present study was undertaken: (i) to determine the
variation in phytate and mineral concentrations in the whole grains of 84 Italian durum wheat



(Triticum durum Desf.) cultivars representative of old and modern germplasm; (ii) to estimate the
magnitude of genotype x environment interaction effects; and (iii) to examine the interrelationships
among mineral concentrations in durum wheat with the final aim to identify superior durum wheat
cultivars that possess low phytate content and high concentration of mineral elements in their
whole-wheat flour. The cultivars were grown in field trials during 2004-2005 at Foggia, Italy and
during 2005-2006 at Foggia and Fiorenzuola d'Arda--Southern and Northern Italy. The phytate
content was estimated indirectly by using a microtitre plate assay evaluating the Pi absorbance at
820 nm, while the Cu, Fe, Mn, Ca, K, Mg, Na and Zn mineral contents were determined by
ICP/OES. The contents of Zn and Fe across years and locations ranged from 28.5 to 46.3 mg/kg
for Zn with an average of 37.4 mg/kg and from 33.6 to 65.6 mg/kg for Fe with an average of 49.6
mg/kg. Pi grain content was between 0.46 and 0.76 mg/g showing a positive correlation with all
minerals except Cu and Zn. Although breeding activity for Fe and Zn would be difficult because G
x E interaction is prevalent, multi-location evaluation of germplasm collection help to identify
superior genotypes to achieve this objective. The results here reported open the possibility of
designing a specific breeding program for improving the nutritional value of durum wheat through
the identification of parental lines with low-Pi and high minerals concentration in whole grains.
Keywords: Phytate; Phosphorus; Iron; Zinc; Durum wheat
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Abstract:

Water is the most important limiting factor of wheat (Triticum aestivum L.) and maize (Zea mays
L.) double cropping systems in the North China Plain (NCP). A two-year experiment with four
irrigation levels based on crop growth stages was used to calibrate and validate RZWQM2, a
hybrid model that combines the Root Zone Water Quality Model (RZWQM) and DSSAT4.0. The
calibrated model was then used to investigate various irrigation strategies for high yield and water
use efficiency (WUE) using weather data from 1961 to 1999. The model simulated soil moisture,
crop yield, above-ground biomass and WUE in responses to irrigation schedules well, with root
mean square errors (RMSEs) of 0.029 cm3 cm-3, 0.59 Mg ha-1, 2.05 Mg ha-1, and 0.19 kg m-3,
respectively, for wheat; and 0.027 cm3 cm-3, 0.71 Mg ha-1, 1.51 Mg ha-1 and 0.35 kg m-3,
respectively, for maize. WUE increased with the amount of irrigation applied during the dry
growing season of 2001-2002, but was less sensitive to irrigation during the wet season of 2002-
2003. Long-term simulation using weather data from 1961 to 1999 showed that initial soil water at
planting was adequate (at 82% of crop available water) for wheat establishment due to the high
rainfall during the previous maize season. Preseason irrigation for wheat commonly practiced by
local farmers should be postponed to the most sensitive growth stage (stem extension) for higher
yield and WUE in the area. Preseason irrigation for maize is needed in 40% of the years. With
limited irrigation available (100, 150, 200, or 250 mm per year), 80% of the water allocated to the
critical wheat growth stages and 20% applied at maize planting achieved the highest WUE and the
least water drainage overall for the two crops.

Keywords: RZWQM; DSSAT,; Irrigation management; Agricultural system models; Water use
efficiency
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Abstract:

Starch is the major component in the wheat kernel, which is mainly composed of amylose and
amylopectin. The wheat without amylose in its endosperm was called 'waxy wheat'. Waxy wheat
can be used to adjust the amylose content and improve the wheat-based food quality by adding to
non-waxy wheat flour. In order to investigate the effect of waxy wheat flour on the quality of fresh
and stale bread, waxy wheat flour was added into the flour of Canadian Spring Wheat 2 at 0.0, 5.0,
10.0, 15.0, 20.0, 25.0, 30.0, and 35.0% to make breads. The physicochemical properties were
adjusted to suitability by adding Yangmai 158 flour, and breads were evaluated for sensory quality,
crumb firmness, loaf volume and weight loss over a period of 0, 2, 4, and 6 days. The result
showed that the best total score of fresh bread was 82.9 by adding waxy flour at 7.0%, though no
significant difference was found among blends with 0.0-15.0% of waxy flour. Breads with the
addition of 22.0% waxy flour had lower firmness, and decreasing loss of weight. Waxy wheat flour
blend at 15.0% was optimal in retarding staling without significant decreasing fresh bread quality in
comparison to the control.
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Abstract:

The relationship between vernalization requirement and quantitative and qualitative changes in
total leaf soluble proteins were determined in one spring (cv. Kohdasht) and two winter (cvs.
Sardari and Norstar) cultivars of wheat (Triticum aestivum L.) exposed to 4[degree sign]C. Plants
were sampled on days 2, 14, 21 and 35 of exposure to 4[degree sign]C. The final leaf humber
(FLN) was determined throughout the vernalization periods (0, 7, 14, 24, and 35 d) at 4[degree
sign]C. The final leaf number decreased until days 24 and 35 in Sardari and Norstar cultivars,
respectively, indicating the vernalization saturation at these times. No clear changes were
detected in the final leaf number of Kohdash cultivar, verifying no vernalization requirement for this
spring wheat cultivar. Comparing with control, clear cold-induced 2-fold increases in proteins
quantity occurred after 48 h following the 4[degree sign]C-treatment in the leaves of the both
winter wheat cultivars but, such response was not detected in the spring cultivar. However, the
electrophoretic protein patterns showed between-cultivar and between-temperature treatment
differences. With increasing exposure time to 4[degree sign]C, the winter cultivars tended to
produce more HMW polypeptides than the spring cultivar. Similar proteins were induced in both
Sardari and Norstar winter wheat cultivars, however, the long vernalization requirement in Norstar
resulted in high level and longer duration of expression of cold-induced proteins compared to
Sardari with a short vernalization requirement. These observations indicate that vernalization
response regulates the expression of low temperature (LT) tolerance proteins and determines the
duration of expression of LT-induced proteins.
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Abstract:

Wheat (Triticum durum L.) yields in the semi-arid regions are limited by inadequate water supply
late in the cropping season. Planning suitable irrigation strategy and nitrogen fertilization with the
appropriate crop phenology will produce optimum grain yields. A 3-year experiment was
conducted on deep, fairly drained clay soil, at Tal Amara Research Station in the central Bekaa
Valley of Lebanon to investigate the response of durum wheat to supplemental irrigation (IRR) and
nitrogen rate (NR). Three water supply levels (rainfed and two treatments irrigated at half and full
soil water deficit) were coupled with three N fertilization rates (100, 150 and 200 kg N ha-1) and
two cultivars (Waha and Haurani) under the same cropping practices (sowing date, seeding rate,
row space and seeding depth). Averaged across N treatments and years, rainfed treatment
yielded 3.49 Mg ha-1 and it was 25% and 28% less than half and full irrigation treatments,
respectively, for Waha, while for Haurani the rainfed treatment yielded 3.21 Mg ha-1, and it was
18% and 22% less than half and full irrigation, respectively. On the other hand, N fertilization of
150 and 200 kg N ha-1 increased grain yield in Waha by 12% and 16%, respectively, in
comparison with N fertilization of 100 kg N ha-1, while for cultivar Haurani the increases were 24%
and 38%, respectively. Regardless of cultivar, results showed that supplemental irrigation
significantly increased grain number per square meter and grain weight with respect to the rainfed
treatment, while nitrogen fertilization was observed to have significant effects only on grain number
per square meter. Moreover, results showed that grain yield for cultivar Haurani was less affected
by supplemental irrigation and more affected by nitrogen fertilization than cultivar Waha in all
years. However, cultivar effects were of lower magnitude compared with those of irrigation and
nitrogen. We conclude that optimum yield was produced for both cultivars at 50% of soil water
deficit as supplemental irrigation and N rate of 150 kg N ha-1. However, Harvest index (HI) and
water use efficiency (WUE) in both cultivars were not significantly affected neither by supplemental
irrigation nor by nitrogen rate. Evapotranspiration (ET) of rainfed wheat ranged from 300 to 400
mm, while irrigated wheat had seasonal ET ranging from 450 to 650 mm. On the other hand,
irrigation treatments significantly affected ET after normalizing for vapor pressure deficit (ET/VPD)
during the growing season. Supplemental irrigation at 50% and 100% of soil water deficit had
approximately 26 and 52 mm mbar-1 more ET/VPD, respectively, than those grown under rainfed
conditions.

Keywords: Irrigation strategy; Nitrogen rate; Supplemental irrigation; Triticum durum L.; Vapor
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Abstract:

A drought index is defined based on the inland river runoff from Hexi corridor, Gansu Province,
Northwest China. The relationship between this drought index and vyields of spring wheat is
examined. The data used in this study include the following: monthly runoff data during 1959-2004
from the hydrological stations at Changmapu, Yingluoxia and Jiutiaoling on the three
representative inland rivers in the Hexi corridor belt; the yields of spring wheat, monthly
temperature and precipitation from three agro-meteorological stations in Jiuquan, Zhangye and
Wuwei; and monthly precipitation data from three meteorological stations at Tole, Qilian and
Menyuan.



The runoff, following the Pearson type Il distribution, is normalized to translate into the standard
normal distribution as function of Z. Z is the variable in normalizing process. According to the
characteristic of standard normal distribution of Z, a runoff-denoted drought index (Zrd hereafter) is
defined. The grades of Zrd are determined by the standard normal distribution theoretical
frequencies of Z. In order to validate the drought grades, runoff drought indices are compared with
the atmospheric dryness indices determined by the precipitation. Results indicate that the division
of drought categories based on runoff is rational and thus reliable. The Zrd, as it considers both
temperature and rainfall in upstream mountains, is close to reality.

Based on the relationship between the drought grade and water usage, suggestions are made for
irrigation in the area. Five grades of Zrd are then translated into 4 grades of runoff irrigation
drought index (Zir). The relationship between Zir and tendency-free yield (i.e. climate yield) of
spring wheat from the Hexi Corridor irrigation zones at station Jiuquan, Zhangye and Wuwei is
investigated. Results show that the Zir represents an anti-phase trend of the climate yields of the
crops. As a conclusion, Zir can be utilized to qualitatively predict the trend of the wheat yield. An
empirical yield model is created using a multi-variable regression method.
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Abstract:

In order to increase the water and fertilizer use efficiency and decrease the losses of water and
fertilizer solutes (N and P), it is necessary to assess the influence of level of fertilization and
irrigation schedule on movement and balance of water and fertilizers in the root zone. With this
goal, the reported study was undertaken to determine the effect of fertilization and irrigation
schedule on water movement and fertilizer solute transport in wheat crop field in a sub-tropical
sub-humid region. Field experiments were conducted on wheat crop of cultivar Sonalika (Triticum
aestivum L.) during the years 2002-2003, 2003-2004 and 2004-2005. Each experiment consisted
of four fertilizer treatments and three irrigation treatments during the wheat growth period. During
the experiment, the irrigation treatments were: 11 = 10% maximum allowable depletion (MAD) of
available soil water (ASW); 12 = 40% MAD of ASW; 13 = 60% MAD of ASW. The fertilizer
treatments during the experiment were: F1 = control treatment with N:P205:K20 as 0:0:0 kg ha-1;
F2 = fertilizer application of N:P205:K20 as 80:40:40 kg ha-1; F3 = fertilizer application of
N:P205:K20 as 120:60:60 kg ha-1 and F4 = fertilizer application of N:P205:K20 as 160:80:80 kg
ha-1. The results of the investigation revealed that low volume high frequency irrigation results in
higher deep percolation losses than the low frequency high volume irrigation with different levels of
fertilization for wheat crop in coarse lateritic soil, whereas different levels of fertilization did not
significantly affect soil water balance of the wheat crop root zone during all the irrigation
schedules. Level of fertilization and irrigation schedule had significant effect on nitrogen leaching
loss whereas irrigation schedules had no significant effect on nitrogen uptake under different levels
of fertilization. On the other hand, the leaching loss of phosphorus was not significantly influenced
by the irrigation schedule and level of fertilization of wheat crop. This indicated that PO4-P
leaching loss was very low in the soil solution as compared to nitrogen due to fixation of
phosphorus in soils. From the observed data of nitrogen and phosphorus use efficiency, it was
revealed that irrigation schedule with 40% maximum allowable depletion of available soil water
with F2 fertilizer treatment (N:P205:K20 as 80:40:40 kg ha-1) was the threshold limit for wheat
crop with respect to nitrogen and phosphorus use, crop yield and environmental pollution.
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Abstract:

Exposure of winter wheat (Triticum aestivum L.) to low autumn temperatures allows it to cold
acclimate and withstand sub-zero winter temperatures. Winter damage/kill can however occur.
Studies on low temperature (LT)-induced genes have focused on growth chamber-grown plants at
constant LT. Ideally a field experiment would be more representative and provide a better
understanding of the role of LT-induced genes during cold acclimation. Therefore, the objective of
this study was to investigate the expression patterns of selected LT-induced genes, TaCBF20,
Wcs120, Wcord10 and Wcor14, in field-grown wheat (winter-hardy Norstar, tender spring Manitou
and the near-isogenic lines, spring Norstar and winter Manitou) over 3 years at Saskatoon,
Saskatchewan, Canada. Leaf samples were collected at different intervals during the autumn.
Generally, cold acclimation of the four genotypes over the 3 years was in agreement with growth
chamber studies. However, variability in LT-induced transcript accumulation in the field-grown
plants was observed over the 3 years and it could be attributed to the soil temperature fluctuations.
Trends in accumulation in early sampling dates indicated that differences among the genotypes
could be delineated, depending on the year and LT-induced genes. This study highlights the
importance of integrating field and growth chamber studies to obtain a more complete
understanding of the critical roles of LT-induced genes in conferring LT tolerance.

Keywords: Cold regulated genes; Field low temperature acclimation; Near-isogenic lines;
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Abstract:

The management of straw residue can be a concern in non-inversion tillage systems where straw
tends to be incorporated at shallow depths or left on the soil surface. This can lead to poor crop
establishment because straw residue can impede or hinder crop emergence and growth. Small
container-based experiments were undertaken using varying amounts of wheat straw residue
either incorporated or placed on the soil surface. The effects on days to seedling emergence,
percentage emergence, seedling dry-weight and soil temperature using sugar beet and oilseed
rape were investigated because these crops often follow wheat in a cropping sequence.

The position of the straw residue was found to be the primary factor in reducing crop emergence
and growth. Increasing the amount of straw residue (from 3.3 t ha-1 to 6.7 t ha-1) did not show any
consistent trends in reducing crop emergence or growth. However, in some instances, results
indicated that an interaction between the position and the amount of straw residue occurred
particularly when the straw and seed was placed on the soil surface. Straw placed on the soil
surface significantly reduced mean day-time soil temperature by approximately 2.5 [degree sign]C
compared to no residue. When the seed and straw was placed on the soil surface a lack of seed-



to-soil contact caused a reduction in emergence by approximately 30% because of the restriction
in available moisture that limited the ability for seed imbibition. This trend was reversed when the
seed was placed in the soil, but with straw residue still on the soil surface, because the surface
straw was likely to reduce moisture evaporation and improved seed-to-soil contact that led to rapid
emergence. In general, when straw was mixed in or placed on the soil surface along with the seed,
sugar beet and oilseed rape emergence and early growth biomass was significantly restricted by
approximately 50% compared to no residue.

The consequences of placing seed with or near to straw residue have been shown to cause a
restriction in crop establishment. In both oilseed rape and sugar beet, this could lead to a reduction
in final crop densities, poor, uneven growth and potentially lower yields that could lower financial
margins. Therefore, if farmers are planning to use non-inversion tillage methods for crop
establishment, the management and removal of straw residue from near or above the seed is
considered important for successful crop establishment.

Keywords: Straw residue; Crop emergence and growth; Physical impedance; Seed-soil contact;
Phytotoxicity
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Abstract:

Research about spatio-temporal variation of crop yield does not abound. From a precision
agriculture (PA) perspective and particularly considering site-specific crop management (SSCM),
this is an aberration. There is a serious need to further question how temporal variation of crop
yield impacts ones ability to manage spatial variation. The aim of this study is to consider and
develop new and existing approaches to this question. Spatio-temporal analysis was undertaken
for two wheat fields in South Australia with 3 and 4 years of wheat yield data. Temporal analysis
included the calculation of semi-variance across each field between pairs of years for the creation
of maps and the calculation of rank correlations between pairs of years. These analyses supported
previous notions that the magnitude of temporal variation is large compared with spatial variation.
However, some consistence of spatial patterns between years was also observed for each of the
fields indicating that considering magnitudes of variation alone is not an exhaustive analysis. A
long-term (100 years) temporal analysis using variograms was undertaken for a single point
simulated using the Agricultural Production Simulator Model (APSIM). The long-term analysis
overcame the fact that 3 or 4 years of yield data are an extremely small sample size for the time
dimension. This analysis provided some useful insight into temporal variation such as a large
nugget variance accounting for 75% of the temporal variation and the cyclical nature of temporal
yield variation. A novel use of pseudo cross semi-variograms was applied to a spatio-temporal
analysis of yield variation for the two fields. This analysis provides a preliminary insight into
identifying space-time variance equivalents. With greater depth of temporal crop yield data this is a
promising perspective from which to identify optimal spatial management strategies.

Keywords: Spatio-temporal variation; Crop yield; Precision agriculture; Pseudo cross-variograms
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Abstract:



The presence of windbreaks is usually considered positive in mitigating the evapotranspiration
(ET). For this reason, the windbreak barrier is included among the agro-techniques specific for the
dry-farming systems. Objective of the study is to analyze the actual benefits of windbreaks on crop
water requirements and yield.

The 3-year field study has been carried integrating agronomic and microclimatic approaches.
Study concerned durum wheat growing in open field, in a typical Mediterranean environment. A
Cupressus arizonica L. windbreak (3 m in height) bordered at North the experimental field.

The analysis of the microclimatic observations shows that, when wind blew from the North
direction, the windbreak presence influenced the wind speed until the distance 12.7H (H is the
windbreak height), and temperature increased in a distance of 4.7H from the barrier.

On the basis of the soil water content, continuously measured by TDR technique,
evapotranspiration (ETd) was daily determined and season ET calculated. Windbreaks mitigated
ET for a distance of 12.7 times the windbreak height. Out of this area, the ET was 16% higher than
the ET measured near the windbreak belt (<4.7H).

Yield performances changed accordingly the distance from the windbreak. Within the distance of
18 times the windbreak height, wheat productions were higher than those obtained in the zone not
influenced by the windbreaks.

Within the protected area, wheat water use efficiency (WUE, calculated as the ratio between yield
and seasonal evapotranspiration) attained the maximum value of 1.15; out of the windbreak
protection, WUE was 0.70 kg m-3.

Since windbreaks reduce ET, farms of the Mediterranean environments should be re-designed in
order to consider the windbreaks as possible issue of sustainability.

Keywords: Agrometeorology; Dry-farming system; Evapotranspiration; Mediterranean region;
Natural windbreak; Water use efficiency; Durum wheat
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Abstract:

Bread staling is a very complex phenomenon that is not yet completely understood. The present
work explains how the electrical impedance spectroscopy technique can be utilized to investigate
the effect of staling on the physicochemical properties of wheat bread during storage. An
instrument based on electrical impedance spectroscopy technique is developed to study the
electrical properties of wheat bread both at its crumb and crust with the help of designed multi-
channel ring electrodes. Electrical impedance behavior, mainly capacitance and resistance, of
wheat bread at crust and crumb during storage (up to 120 h) is investigated. The variation in
capacitance showed the glass transition phenomenon at room temperature in bread crust after 96
h of storage with 18% of moisture in it. The resistance changes at bread crumb showed the starch
recrystallization during staling.Industrial relevance

Simultaneous measurement of moisture content, glass transition and starch recrystallization is
possible with the designed instrument without disturbing the experimental set-up. Thus, the
present work is going to help manufacturers and researchers to understand the bread staling
phenomenon at crust and crumb without opting very complex instrumental procedures.

Keywords: Bread staling; Impedance spectroscopy; Glass transition temperature (Tg); Starch re-
crystallization; Capacitance; Resistance
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composites, Journal of Food Engineering, Volume 91, Issue 3, April 2009, Pages 415-422, ISSN
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Abstract:

The present work focused on the preparation and properties of wheat gluten (WG)/methylcellulose
(MC) blend films containing 25 wt% glycerol plasticizer. Morphology, tensile properties (Young's
modulus E, tensile strength [sigma]lb and elongation at break [epsilon]b), and water vapor
permeability (WVP) were evaluated in relation to MC to total polymer ratio, xMC. Mechanical
properties of compression molded WG/MC composites were also investigated for comparison.
Experimental results reveal that the casting films are superior in mechanical properties to the
molded composites. The casting blend films show tailored mechanical and moisture barrier
properties. Increasing xMC can improve E, [sigmalb and [epsilon]b simultaneously but lower
moisture barrier performance at low relative humidity.

Keywords: Wheat gluten; Methylcellulose; Blend film; Mechanical properties; Water vapor
permeability (WVP)

A. Skendi, M. Papageorgiou, C.G. Biliaderis, Effect of barley [beta]-glucan molecular size and level
on wheat dough rheological properties, Journal of Food Engineering, Volume 91, Issue 4, April
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Abstract:

The effect of adding low (105 Da) or high (2.03 x 105 Da) molecular weight barley [beta]-glucans
in two wheat flours of different breadmaking quality were studied. Mechanical spectra and creep-
recovery analysis data within (low stress) and out (high stress) of the linear viscoelastic region
were obtained. The results revealed that the rheological behavior of [beta]-glucan-enriched doughs
depend on concentration and molecular weight of the polysaccharide as well as on the flour type
used. Addition of [beta]-glucan increased the G' values of the good breadmaking quality flour
doughs, whereas decreased the G' of the poor quality wheat cultivar. Supplementation with [beta]-
glucans increased the resistance to deformation, flowability and elasticity of the doughs under low
stress. Significant correlations between frequency sweep and creep-recovery parameters of
optimally developed doughs from both flours were found. The addition of [beta]-glucan in the
dough recipe of the poor breadmaking wheat flour may result in similar rheological responses to
those obtained from a non-fortified good breadmaking quality wheat flour.

Keywords: Dough rheology; [beta]-Glucan; Molecular weight; Creep-recovery; Flour quality;
Dynamic oscillatory testing
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networks (MLP and RBF), Journal of Food Engineering, Volume 91, Issue 4, April 2009, Pages
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(http://www.sciencedirect.com/science/article/B6T8J-4TRCY67-
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Abstract:

In this study soaking characteristics of wheat kernel was studied at different temperatures (25, 35,
45, 55 and 65 [degree sign]C) by measuring an increase in the mass of wheat kernels with respect
to time. Artificial neural network (ANN) is a technique with flexible mathematical structure which is
capable of identifying complex non-linear relationship between input and output data. A multi layer
perceptron (MLP) neural network and radial basis function (RBF) network were used to estimate
the moisture ratio of wheat kernel during soaking. ANNs were used to model wheat kernel soaking
at different temperatures and a comparison was also made with the results obtained from Page's



model. The soaking temperature and time were used as input parameters and the moisture ratio
was used as output parameter. The results were compared with experimental data and it was
found that the estimated moisture ratio by multi layer perceptron neural network is more accurate
than radial basis function network and Page's model. It was also found that moisture ratio
decreased with increasing of soaking time and increased with increasing of soaking temperature.
Keywords: Artificial neural networks; Hydration kinetics; Moisture ratio; Soaking; Wheat kernel
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Abstract: Summary

In this work, changes in superoxide dismutase (SOD), catalase (CAT) and guaiacol peroxidase
(POD) activity were determined in the leaves of wheat (Triticum aestivum L.) exposed to 2,4-
dichlorophenol (2,4-DCP) and pentachlorophenol (PCP). We analyzed the content of free phenols,
the level of lipid peroxidation, and also the oxidation of dihydrorhodamine 123 by 2,4-DCP and
PCP. Chlorophenols were spiked to soil in concentrations of 0.5 and 5.0 mg kg-1. Plant seeds
were raised in plastic pots containing soil at a temperature of 25 [degree sign]C with a 16-h
photoperiod and irradiance of 250 [mu]mol m-2 s-1. The leaves were harvested on the third, sixth
and twelfth days of the experiment.

The inhibition of SOD activity in the leaves of wheat was observed for 2,4-DCP and PCP. 2,4-DCP
and PCP induced changes in CAT activity with a stronger effect for PCP. The compounds
markedly increased guaiacol POD activity during 12 d of the exposition of wheat to their action.
The increase in free phenol content was observed both for 2,4-DCP and PCP. Chlorophenols also
induced a powerful lipid peroxidation process between the third and sixth days of the experiment.
A higher concentration of chlorophenols used in our study induced greater changes in all of the
investigated parameters. 2,4-DCP and PCP oxidized the fluorescent probe - dihydrorhodamine
123 - in the concentrations of 5 and 1 ppm, respectively, and the addition of magnesium ions
enhanced the oxidative capacity of the examined xenobiotics.

Keywords: Antioxidative enzymes; Chlorophenols; Free phenols; Lipid peroxidation; Wheat
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Abstract: Summary

We conducted this study because of the importance of salinity in many parts of the world, and
because almost all research regarding the effects of arbuscular mycorrhiza (AM) on plant growth
under salinity have been conducted under greenhouse conditions. The hypothesis was that, with
respect to the great abilities of AM fungi under stress, they are able to alleviate salinity stress
under field conditions. Hence, the objectives were to evaluate the effects of different species of
arbuscular mycorrhizal fungi on: (1) the yield and yield components of different wheat cultivars,
and (2) nutrient uptake of different wheat genotypes under field saline conditions. The soil salinity
of 7.41 dS/m and three AM species including Glomus etunicatum, G. mosseae and G. intraradices
and wheat genotypes of Roshan, Kavir and a mutated line of Tabasi were tested. The electrical
conductivity of the irrigation water was 13.87 dS/m. Under salinity, AM species significantly
increased the growth and nutrient uptake of the mutated Tabasi line compared with the other



genotypes, especially in comparison to the Kavir genotype. The mycorrhizal Tabasi genotype
resulted in the lowest concentrations of Na+ and Cl-. The influence of different species of AM on
enhancing plant growth under salinity was observed in the following order: Glomus etunicatum>G.
mosseae>G. intraradices. The symbiosis of Glomus etunicatum and G. intraradices with the
Tabasi mutated line resulted in the highest (42.08%) and the lowest (7.55%) increases in wheat
dry weight, respectively. The highest (38.3%) and the lowest (4.5%) grain yield increases were
related to the symbiosis of Tabasi mutated line with Glomus etunicatum and G. intraradices,
respectively. Although different species of AM can be very beneficial to wheat plants under salinity
stress, it is obvious from the results of this research that Glomus etunicatum can perform more
efficiently under such conditions compared with other AM species. This indicates the great
importance of selecting the right combination of AM species and host plant to make cultivation
under salinity even more likely.

Keywords: Nutrient uptake; Salinity; Species of arbuscular mycorrhizal fungi; Stress alleviation;
Wheat (Triticum aestivum L.)
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Abstract:

Temperatures and moisture contents inside a metal silo filled with 20 t of wheat were monitored
from August 2003 to October 2004 in Western Canada. In the summer and then repeated in the
autumn of 2005, grain moisture contents inside small columns, inserted in the top of the grain bulk
in the same metal silo, were measured after 4 and 8 weeks. The columns had the following
configurations: 1) both the top and bottom of the column were open; 2) the top of the column was
open and the bottom was sealed; and 3) the top of the column was sealed and the bottom was
open.

During the 15-month period, headspace temperature averaged 2.9 +/- 0.2 [degree sign]C higher
than that of the ambient air with a maximum of 18.3 [degree sign]C and a minimum of 0 [degree
sign]C. There was larger temperature fluctuation in the headspace than inside the grain mass. The
average temperature gradient was 5.09 +/- 1.24 [degree sign]C/m inside the grain mass. The
highest temperature gradient was 32.4 [degree sign]C/m and it was located at the center of the bin
at 1.6 m high. 'Inside' grain had a lower moisture change than the surface grain.

Grain in the top section of the column with the column configuration of Top End Open had the
largest change of its moisture content, and grain in the middle section of the column with any of
the configurations did not change. Grain inside the small columns at different locations in the silo
had different moisture movement trends. These trends were consistent with the measured
moisture migration in the entire silo. These results confirm that even in a small silo there were
temperature gradients large enough to drive air movement and the induced convection currents
could cause moisture migration.

Keywords: Moisture migration; Temperature gradients; Surface moisture; Wheat storage; Bulk
storage
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Abstract:



A wheat (Triticum aestivum L., near isogenic line of Hamlet) O-methyltransferase (OMT) was
previously reported as a putative caffeic acid OMT (TaCOMT1), involved in lignin biosynthesis,
based on its high sequence similarity with a number of graminaceous COMTs. The fact that the
putative TaCOMT1 exhibits a significantly high sequence homology to another recently
characterized wheat flavone-specific OMT (TaOMT2), and that molecular modeling studies
indicated several conserved amino acid residues involved in substrate binding and catalysis of
both proteins, prompted an investigation of its appropriate substrate specificity. We report here
that TaCOMT1 exhibits highest preference for the flavone ftricetin, and lowest activity with the
lignin precursors, caffeic acid/5-hydroxyferulic acid as the methyl acceptor molecules, indicating
that it is not involved in lignin biosynthesis. We recommend its reannotation to a flavone-specific
TaOMT1 that is distinct from TaOMT2.

Keywords: Flavone-specific O-methyltransferase; Biochemical characterization; Reannotation;
Tricetin; Triticum aestivum L.; Wheat
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Abstract:

The objective of this study was to investigate the effects of salt (ST) and waterlogging (WL)
stresses and their combination (SW) on leaf photosynthesis, chloroplast ATP synthesis, and
antioxidant capacity in wheat (Triticum aestivum L.). Two winter wheat cultivars, Huaimai 17 and
Yangmai 12, differing in their tolerance to ST and WL stresses were used. The plants were grown
in pots and were subjected to ST, WL, and SW from 7 days after anthesis (DAA). The WL and SW
treatments lasted for 5 days, while the ST treatment was continuously imposed during the grain
filling stage. Significant decrease in net photosynthetic rate (PN) of the flag leaf was observed
under the ST and SW treatments from 10 DAA in Yangmai 12 and at 18 DAA in both cultivars,
which could be stomatal closure related. At 18 DAA, clear reduction in PN under the ST and SW
treatments was observed, which was associated with chlorosis, damages to the photosystem Il
(PSII), enhanced lipid peroxidation, and depressed ATP synthesis in the chloroplasts of the flag
leaf. Whereas, WL treatment alone had slightly negative effect on PN, which was mainly attributed
to leaf chlorosis and waste in harvested energy by the PSII reaction center dispersed via non-
photochemical approaches.

Keywords: Ca2+-ATPase; Chlorophyll a fluorescence; Lipid peroxidation; Mg2+-ATPase; Reactive
oxygen species (ROS)
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Abstract:

Soil erosion remains a threat to our global soil resource. This study was conducted to ascertain the
effects of simulated erosion on soil productivity and methods for its amendment. Incremental
depths (0, 5, 10, 15, and 20 cm) of surface soil, or cuts, were mechanically removed to simulate
erosion at two sites (one Dryland, one Irrigated) in southern Alberta in 1990. Three amendment
treatments (nitrogen + phosphorus fertilizer, 5 cm of topsoil, or 75 Mg ha-1 of feedlot manure) and
a check were superimposed on each of the cuts. The sites were cropped annually until 2006.
Average grain yield reductions during 16 years were 10.0% for 5 cm, 19.5% for 10 cm, 29.0% for



15 cm, and 38.5% for 20 cm of topsoil removal. There was evidence that the restoration of
productivity levelled off at a value less than the non-eroded treatment rather than gradually
converging on it, within the timeline of the study. Average grain yield loss was 50 kg ha-1 cm-1 yr-
1 at the Dryland site and 59 kg ha-1 cm-1 yr-1 at the Irrigated site. As the depth of cut increased,
the average residual effect (1993-2006) of manure increased, e.g., on the 5 cm cut, the residual
effect (over the equivalent cut check treatment) was 20.9%, climbing to 41.9% on the 20 cm cut.
Amendments ranked manure > topsoil > fertilizer in terms of restoring productivity to the
desurfaced soils. The average grain yield during 16 years on the check treatment fell 2.1% cm-1
depth of topsoil removal on the Dryland site and 1.7% cm-1 for the Irrigated site. In contrast, grain
yield on the manure treatment fell by 0.8% cm-1 on the Dryland site and 0.9% cm-1 on the
Irrigated site. The study reinforces the need to prevent erosion and indicates that application of
livestock manure is an option for restoring soil productivity in the short term.
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Abstract:

Diets with similar concentrations of equivalent forage neutral detergent fiber (FNDF) and nonfiber
carbohydrates in corn-silage based diets could result in similar responses in ruminal function and
animal performance. Four ruminally cannulated multiparous Holstein cows in late lactation were
fed corn silage based total mixed rations with equivalent FNDF provided from alfalfa hay, grass
hay, straw, or whole linted cottonseed (WCS). Formulated diets consisted of corn silage providing
about 130 g/kg FNDF with either alfalfa hay, grass hay or wheat straw that provided about 40 g/kg
FNDF. The fourth diet was formulated to consist of about 130 g of FNDF/kg of dietary dry matter
(DM) from corn silage and 52 g of neutral detergent fiber (NDF)/kg of dietary DM from WCS, which
is equivalent to 174 g of FNDF/kg of DM in the diet if NDF from WCS is 0.84 as forage-like as
alfalfa NDF. Treatment periods consisted of 21 d. The FaNDF was about 20-30 g/kg higher than
anticipated at the onset of the study, primarily because the aNDF in corn silage was higher than



expected. However, FaNDF was similar among the alfalfa hay, grass hay and straw diets, and
about 40 g/kg lower, as desired, for the cottonseed diet. The DM intake was similar among
treatments, averaging 24.7 kg/d. Milk yield was higher (P<0.05) for the cottonseed and grass hay
diets than for the straw diet. However, because of numerical differences in milk fat and protein
concentrations, milk energy output was similar among diets. Ruminal pH and total volatile fatty
acid concentrations also were similar among diets. The WCS diet resulted in the lowest proportion
of acetate and highest proportion of propionate, resulting in the lowest acetate:propionate ratio
(P<0.05). Measures of ruminal mat consistency were similar among diets. Organic matter
digestibilities among diets were similar, but the straw diet resulted in the highest (P<0.05)
digestibility of aNDF and N. Feeding these diets to cows in late lactation provided evidence that
alfalfa hay, grass hay, straw (low inclusion level) and WCS can be added on an equivalent FNDF
basis to corn-silage based diets.

Keywords: Forage NDF; Whole cottonseed; Wheat straw
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Abstract:

Two experiments were conducted to investigate the influence of cereal starch exposed to various
processing techniques on physical pellet quality and nutritional value of the diets fed to broiler
chickens. In experiment 1, diets with equal amounts of oat hulls, rapeseeds and fish meal were
cold-pelleted or steam-conditioned and pelleted with or without inclusion of 200 g pure wheat
starch/kg. Durability of the pellets was reduced (p<0.05) for the starch-containing diets compared
to non-starch diets under both processing conditions. Despite a significant improvement (p<0.05)
in pellet quality within starch containing-diets as a consequence of gelatinised starch addition,
pellet durability was lower (p<0.05) for gelatinised starch-containing diets compared to non-starch
diets. In experiment 2, wheat and de-hulled oat-based diets were cold-pelleted, steam-pelleted or
extruded before being fed to broiler chickens. The extent of starch gelatinisation was higher for oat
diets than for wheat diets under all processing conditions. Feed/gain was lower (p<0.05) and
AMEN higher (p<0.05) for oat versus wheat diets. The increase in AMEn was also reflected in
starch digestibility which was significantly higher for oats compared to wheat diets in all segments
of the gastrointestinal tract. As a consequence of increased gelatinisation a significant
improvement (p<0.05) in starch digestibility was observed for extruded wheat diets compared with
either cold- or steam-pelleted wheat diets. An improved (p<0.05) starch digestibility due to
extrusion processing was only observed at a duodenal level for oat diets.
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Abstract:

The global impact of an increased concentration of CO2 in the atmosphere on plants has been
studied extensively, but little information has been published on the effect of enrichment of
atmospheric CO2 on the nutritive value of grain and straw used as ruminant feeds. This paper
reports the chemical composition and nutritive value of grain and straw harvested from the drought



tolerant hard red spring wheat (Triticum aestivum L.) variety Yecora Rojo managed with two
carbon dioxide regimes (ambient, 350 [mu]l/l and elevated, 550 [mu]l/l), two rates of nitrogen
application (low N: 53 kg N/ha and high N: 393 kg N/ha) grown under a water-fed (i.e., no deficit)
regime. Accumulation of carbon in straw did not differ among crops grown under elevated CO2
and low N supplementation and crops grown under ambient CO2 with low levels of N
supplementation. Increased N application increased sequestration of C (P<0.05) compared to
straw from crops grown under ambient CO2 concentration. Low levels of N application and
elevated CO2 led to straw containing similar concentrations of N to those grown under ambient
CO2 conditions. Increasing N application to crops grown under ambient concentrations of CO2
elevated the concentration of N (P<0.01) whereas crops at elevated concentrations of CO2 did not
accumulate N to the same extent. Differences in the non-structural carbohydrate and cell wall
content reflected the patterns for total C. No effect of increasing the concentration of CO2 on
WSC, aNDFom, ADFom, hemicellulose, cellulose and lignin (sa) occurred. There was a small
decline (-26 g/kg; P<0.05) in the concentration of aNDFom in straw from crops that had received
high N input. The ratio of lignin to total N was higher in straw harvested from plots with elevated
CO2 (33.5:1) compared with ambient CO2 (24.6:1). No changes in the total C content occurred for
grain samples in response to CO2 concentration or supplemental N fertiliser. No interaction
between supply of N and CO2 concentration occurred. Changes in the total N content of grain in
response to treatments were similar to the changes observed in the straw fraction. The increases
in concentration of N incorporated into grain were higher from crops grown under enriched
concentrations of CO2 (i.e., +8.6 g/kg; P<0.01) than for crops grown under ambient supply of CO2
(+3.5 g/kg; P<0.05). Differences in concentration of starch in the grain with increasing supply of N
from fertiliser occurred under FACE conditions (P<0.05), but not for grain harvested from those
grown under ambient CO2 levels. No effect of changing concentrations of CO2 were observed for
ADFom, lignin (sa), cellulose and neutral detergent cellulose digestibility but concentrations of
aNDFom (P<0.05) and hemicellulose (P<0.05) were higher in grain grown under ambient
concentrations of CO2 irrespective of supply of N to the crop. Although effects of elevated
concentrations of CO2 on grain and straw quality were expected, this poses concerns for livestock
production in systems that use lower levels of agronomic inputs. Elevated concentrations of CO2
in the ambient environment were beneficial for development of above ground biomass and grain
yield as measured by thousand-grain weight. However, straw and grain quality, in terms of crude
protein and the crude protein to energy ratio will be affected by increasing concentrations of CO2
in the atmosphere, and this may lead to a reduction in the total supply of crude protein in crops
used by livestock.
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Abstract:

Winter wheat and spring maize strip intercropping system is widely practiced in northern China. In
this study, a field experiment with typical winter wheat and spring maize strip intercropping
systems was carried out in 2003-2004 and 2004-2005 seasons to investigate crop coefficient (Kc,
defined as the ratio of actual crop evapotranspiration to reference crop evapotranspiration) and
water-use efficiency (WUE, defined as the ratio of grain yield to total actual evapotranspiration) of
intercropping systems in the Huang-Huai-Hai Plain of China.

Crop coefficient values of sole winter wheat varied in ranges of 0.26-0.36, 1.09-1.15 and 0.27-0.41
at initial, mid and late season in two seasons, respectively. Kc values of sole spring maize varied



in 0.36-0.37, 1.18-1.19 and 0.22-0.28 at initial, mid and late season in two seasons, respectively.
Kc values of winter wheat/spring maize intercropping system varied in 0.31-0.35, 1.14-1.23 at
initial and middle wheat growing season, in 0.65-0.70 at wheat-maize co-growing period, and in
1.24-1.25 and 0.21-0.27 at middle and late maize growing season in two seasons, respectively.
Compared to yields of spring maize and winter wheat in monoculture, total grain yield (wheat +
maize) of winter wheat/spring maize intercropping system increased by 39% and 98%,
respectively. Average WUE in the intercropping system was 21.72 kg ha-1 mm-1, which was 23%
less than that of the sole maize, but 4% greater than that of the sole wheat (4%). Therefore,
although winter wheat/spring maize intercropping system does not improve WUE, it may
significantly raise yield, which is helpful to ensure food safety in northern China.

Keywords: Crop coefficient; Water-use efficiency; Winter wheat/spring maize intercropping system;
Yield
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Abstract:

The management of water and nutrients in farming systems that incorporate alternating phases of
lucerne pasture with annual grain crops posses additional challenges to rotations with annual
crops only. Strategies for balancing water and nutrient resources within and across rotations will
be governed by local soil, climatic, skill and economic constraints. On the Loess Plateau in China,
farmers have been encouraged to grow lucerne (Medicago sativa) to reduce soil erosion and
improve soil fertility on cropping lands but with little supporting information on how to incorporate
lucerne within subsistence cropping systems. Lucerne-wheat rotation experiments were
established at two locations in Gansu Province and examined the yield of lucerne and wheat along
with changes in soil water and nitrogen (N). Lucerne proved to be well adapted to the high water
holding capacity soils and summer dominant rainfall environment of the region with annual
production of around 12 t ha-1 at the higher rainfall site (Qingyang). An old (30 years), sparse
stand of lucerne growing in the drier location (Dingxi) was much less productive, being dependent
on incident rainfall. Apparent water use efficiency (WUE) of lucerne over individual harvest periods
ranged from 4 to 56 kg ha-1 mm-1 at Qingyang. Lucerne was able to dry the soil to the crop lower
limit (CLL) to depths of 3 m and there was clear evidence that lucerne roots were extracting water
below this depth.

Wheat following lucerne is subject to low plant available soil water at sowing, unless substantial
rainfall occurs, but climate variability in this region makes this difficult to predict. Rain which falls
during short fallow periods after lucerne termination provides opportunity for N fertiliser responses,
which may be greater after large rainfall events that lead to N leaching. In drier environments such
as Dingxi, deep drainage and leaching appear unlikely under rotations which incorporate lucerne,
and here evaporative water loss from the soil surface presents a more significant management
challenge. The overall variability in seasonal rainfall at both sites, even within the short period of
this study, indicates that an adaptive management strategy may be required, rather than fixed
rotations. Systems modelling may shed further light on the most useful strategies to manage crop
rotations within this variability.

Keywords: Dryland farming; Rotation; Water use; Water use efficiency; Soil nitrogen
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Abstract:

Sowing date and cultivar choice influence yield of wheat in Mediterranean climatic regions where
crop production is constrained by waterlogging in winter on clay soils and terminal water deficit in
spring. Because of the large seasonal variability in Mediterranean environments, a combination of
experimental data and simulation results were used to investigate optimal sowing date and cultivar
choice. The Agricultural Production Systems SIMulator (APSIM), which had been rigorously tested
for bread wheat (Triticum aestivum L.) in Mediterranean-type environments, was further tested
with measured durum wheat (Triticum turgidum L. var. durum) experimental data from the
Mediterranean basin. The model reproduced most of the observed seasonal variability of grain
yields but tended to overestimate, particularly some of the observed low grain yields. Comparing
the model with detailed field experiments from two seasons and three durum wheat cultivars over
a wide range of sowing dates highlighted the importance of reproducing the measured phenology
and in particularly the observed anthesis dates for the general performance of the model. The use
of a specific phyllochron for each sowing date instead of a single value per cultivar regardless of
sowing date, as in APSIM, improved anthesis predictions and other aspects of the model.

Hence, the phyllochron was varied in the model through a simple relationship based on observed
phyllochrons and sowing dates. The new phyllochron routine was then used to explore
management options to increase yields by combining the model with 47 years of historical weather
records from Oristano, Sardinia, Italy. The simulation results showed that sowing wheat before
December can result in higher yields in the absence of waterlogging. However, the high frequency
of waterlogging on the clay soils, even with the observed decline of rainfall in the last 20 years in
winter, showed no average yield advantage of sowing before December. Early maturing cultivars
outperformed late cultivars at standard and late sowing dates. Hence, sowing early cultivars as
soon as rainfall has started from December onwards is currently proposed to give the best yields
in this environment in most seasons. Increasing temperatures and declining rainfalls in all months
of the year as a consequence of future climate change projections will substantially reduce grain
yields. Under such conditions, sowing as early as October to avoid terminal water shortage and
heat stress will minimise the negative impact from climate change.

Keywords: APSIM; Grain yield; Sowing date; Phyllochron; Waterlogging; Wheat
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Abstract:

Specification effects in terms of how technology options are contrasted can introduce bias in
impact assessment. In a companion paper we evaluated the on-farm impacts of zero tillage (ZT)
wheat as a resource-conserving technology in the rice-wheat systems of India's Haryana State
and Pakistan's Punjab province [Erenstein, O., Farooq, U., Malik, R.K., Sharif, M., 2008. On-farm
impacts of zero tillage wheat in South Asia's rice-wheat systems. Field Crop Res. 105, 240-252].
The underlying field work surveyed plots of full adopters (only ZT plots), partial adopters (ZT and
conventional tillage [CT] plots on same farm) and non-adopters (only CT plots). The companion
paper assumes that the comparison between the ZT plots of full plus partial adopters and CT plots
of partial adopters is the least-biased assessment of ZT's on-farm impact. Here we revisit this
underlying assumption and draw on complementary farm survey findings to illustrate the extent of
specification effects in the assessment of on-farm impacts of ZT wheat in the same study areas.
The study thereby distinguishes between three contrasts between ZT and CT within the same
dataset: (1) plain contrast (all plots of adopters and non-adopters); (2) adopter-only contrast (full



and partial adopters only, as used in Erenstein et al. [Erenstein, O., Farooq, U., Malik, R.K., Sharif,
M., 2008. On-farm impacts of zero tillage wheat in South Asia's rice-wheat systems. Field Crop
Res. 105, 240-252]); (3) pair-wise contrast (partial adopters only). Proceeding from type 1 to type
3 comparisons the number of observations decrease but this is compensated by an increasing
ability to control for variation. The ability of type 3 comparisons to pick up relatively small but
significant differences is an important consideration in farm survey impact assessment. However,
there is also an increase in partial adoption bias and further follow-up studies are needed to
understand the implications of this. The comparisons show that the ZT effects on savings for
diesel, tractor time and cost for wheat cultivation are particularly robust. In Haryana ZT's positive
implications for yield and the other financial indicators were also statistically robust, but in Punjab
these were sensitive to specification effects. Particularly sensitive to specification effects were the
ZT effects on the productivity of applied water in both sites.

Keywords: Impact survey; Specification effects; Zero tillage; Wheat; India; Pakistan; Indo-Gangetic
Plains
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Abstract:

In seeking an explanation for biochemical factors that influence the postprandial glycaemic
response of starch-containing foods, a study was made of the action of pancreatic [alpha]-amylase
on wheat starch. Samples containing different amounts of water were processed at 100 [degree
sign]C before use as substrates for amylase. Structural information on the starch samples was
obtained by polarised light microscopy, differential scanning calorimetry (DSC) and X-ray
diffraction (XRD), in parallel with the enzyme studies. The catalytic efficiency of [alpha]-amylase
was relatively low until the water content reached 30%, whereupon it rose sharply. Surprisingly,
the Km value was higher for samples processed at 20-30% water than at 12% water, suggesting
that access of the substrate to [alpha]-amylase was less favourable at 20-30% compared with 12%
water. Km values fell at higher water levels, indicating greater availability of starch to amylase,
presumably as a consequence of increased disorder of starch structure. Using DSC, XRD and
microscopy, the anomaly in kinetic behaviour of 20-30% water samples was shown to be due to
annealing of starch during processing (heating at 100 [degree sign]C). The enzyme kinetic data
proved to be a sensitive probe of changes in starch structure.
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312-317, ISSN 0016-7061, DOI: 10.1016/j.geoderma.2008.12.019.
(http://www.sciencedirect.com/science/article/B6V67-4VH8Y65-
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Abstract:

Laboratory and greenhouse experiments were carried out with 32P labeled sources to compare
the kinetics of desorption, chemical transformation and efficacy of P enriched post-methanation
bio-sludges from molasses based distillery (PEMB 1 and PEMB 2) against single superphosphate
(SSP), a conventional P fertilizer. Phosphorus enrichment of bio-sludge was done with either SSP
(PEMB 1), or with an equimolar mixture of SSP and ortho-phosphoric acid (PEMB 2). Desorption



kinetics of added P (50 kg P205 ha- 1) showed a biphasic kinetics with an initial faster phase
followed by a slower desorption phase. Desorption rate coefficient (K) for the initial faster
desorption phase was the highest for PEMB 2 followed by PEMB 1 and the lowest for SSP. The K
value for the slower desorption phase was also significantly higher for PEMB 2 than SSP.
Sequential extraction of different chemical fractions of added P in the soil revealed that the P
added as PEMB 1 or PEMB 2 was less transformed into occluded-P than SSP. In the greenhouse
experiments, the dry matter yields (DMY) of rice with PEMB 2 at 37.5 kg P205 ha- 1 and with SSP
at 50 kg P205 ha- 1 were statistically similar but the total P uptake with PEMB 2 at 37.5 kg P205
ha- 1 showed a significantly higher trend. The residual effect of PEMB 1 or PEMB 2 applied to rice
at 37.5 kg P205 ha- 1 on DMY of subsequently grown wheat was significantly higher than that of
SSP at 50 kg P205 ha- 1. The residual effect of PEMB 2 applied to rice at 37.5 kg P205 ha- 1 on
the total P uptake by wheat grown after rice was significantly higher than that of SSP at 50 kg
P205 ha- 1 or PEMB 1 at 37.5 kg P205 ha- 1. The residual effect of PEMB 2 applied to rice at
25.0 and 37.5 kg P205 ha- 1 on % P in plants derived from fertilizer (Pdff) was significantly higher
than that of PEMB 1 at the corresponding application rates or SSP at 50 kg P205 ha- 1. The %
utilization of residual P by the subsequently grown wheat after rice was the highest with PEMB 2
followed by PEMB 1 and the lowest with SSP. For the direct P fertilized wheat, the highest DMY
was noted with PEMB 2 at 37.5 kg P ha- 1 which was significantly higher than the yields with
PEMB 1 at 37.5 kg P ha- 1 or SSP at 50 kg P205 ha- 1. Total P uptake by wheat fertilized with
PEMB 2 at 37.5 kg P205 ha- 1 was significantly higher than with PEMB 1 at 37.5 kg P205 ha- 1
but statistically similar with SSP at 50 kg P205 ha- 1. For both direct P fertilized rice and wheat,
the values of Pdff were statistically similar with PEMB 2 at 37.5 kg P205 ha- 1 and with SSP at 50
kg P205 ha- 1. However, the % utilization of P by directly fertilized rice or wheat was significantly
higher with PEMB 2 than with SSP or PEMB 1.

Keywords: Desorption of phosphorus; Chemical fractions; Phosphorus enriched bio-sludge; Single
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Abstract:

As an essential indicator of soil quality, soil organic carbon (SOC) and its different labile fractions
have an important role in determining soil chemical, physical, and biological properties. The
objective of this study was to evaluate the soil carbon (C) and nitrogen (N) contents in different soll
organic matter (SOM) pools (light and heavy fractions), the role of light- and heavy-fraction C in
SOC sequestration, and culturable microbial counts in the surface (0-20 cm) of a fluvo-aquic soil
after 18 years of fertilization treatments under a wheat-maize cropping system in the North China
Plain. The experiment included seven treatments: (1) OM, organic manure; (2) 1/20MN, half
organic manure with mineral fertilizer NPK; (3) NPK, mineral fertilizer NPK; (4) NP, mineral
fertilizer NP; (5) PK, mineral fertilizer PK; (6) NK, mineral fertilizer NK; and (7) CK, unfertilized
control. Carbon and N contents of the light and heavy fractions were highest in the OM treatment,
while the CK treatment showed the lowest value. Application of half organic manure with mineral
fertilizer NPK (treatment 2) significantly increased C and N contents of the light and heavy
fractions in soil in comparison with application of mineral fertilizer alone (treatments 3, 4, 5, and 6).
For the mineral fertilizer treatments, a balanced application of NPK (treatment 3) showed higher C
and N contents of the light and heavy fractions than an unbalanced use of fertilizers (treatments 4,
5, and 6). Heavy-fraction C dominated total SOC storage in all treatments. The total SOC increase
under fertilization treatments is attributed to an increase in C content of both the light and the



heavy fraction. However, the SOC increase for the manure treatments was mainly due to an
increase in the C content of the heavy fraction, whereas that for mineral fertilizer treatments was
mainly due to an increase in the C content of the light fraction. The total soil culturable microbial
counts (including bacteria, fungi, and actinomycetes) was observed to be highest for the OM
treatment, while the control plot showed the lowest value. Application of half organic manure with
mineral fertilizer NPK was found to produce a higher culturable microbial counts than application of
mineral fertilizers alone, and the NPK treatment gave a higher culturable microbial counts than
other mineral fertilizer treatments (NP, PK or NK). Light-fraction C is probably the better predictor
of microbial abundance, as it correlated more strongly with culturable microbial counts than total
SOC did.

Keywords: Long-term fertilization; Light fraction; Heavy fraction; Soil organic carbon and nitrogen;
Microbial counts; North China Plain
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Abstract:

A crop managed in a traditional way was monitored over a complete sugar beet/winter
wheat/potato/winter wheat rotation cycle from 2004 to 2008. Eddy covariance, automatic and
manual soil chamber, leaf diffusion and biomass measurements were performed continuously in
order to obtain the daily and seasonal Net Ecosystem Exchange (NEE), Gross Primary
Productivity (GPP), Total Ecosystem Respiration (TER), Net Primary Productivity (NPP),
autotrophic respiration, heterotrophic respiration and Net Biome Production (NBP). The results
showed that GPP and TER were subjected to important inter-annual variability due to differences
between crops and to climate variability. A significant impact of intercrop assimilation and of some
farmer interventions was also detected and quantified. Notably, the impact of ploughing was found
to be limited in intensity (1-2 [mu]mol m-2 s-1) and duration (not more than 1 day). Seasonal
budgets showed that, during cropping periods, the TER/GPP ratio varied between 40 and 60%
and that TER was dominated mainly by the autotrophic component (65% of TER and more).
Autotrophic respiration was closely related to GPP during the growth period. The whole cycle
budget showed that NEE was negative and the rotation behaved as a sink of 1.59 kgC m-2 over
the 4-year rotation. However, if exports are deducted from the budget, the crop became a small
source of 0.22 (+/-0.14) kgC m-2. The main causes of uncertainty with these results were due to
biomass samplings and eddy covariance measurements (mainly, uncertainties about the u*
threshold determination). The positive NBP also suggested that the crop soil carbon content
decreased. This could be explained by the crop management, as neither farmyard manure nor
slurry had been applied to the crop for more than 10 years and because cereal straw had been
systematically exported for livestock. The results were also strongly influenced by the particular
climatic conditions in 2007 (mild winter, and dry spring) that increased the fraction of biomass
returned to the soil at the expense of harvested biomass, and therefore mitigated the source
intensity. If 2007 had been a 'normal' year, this intensity would have been twice as great. This
suggests that, in general, the rotation behaved as a small carbon source, which accords with
similar studies based on multi-year eddy covariance measurements and export assessment and
with modelling or inventory studies analysing the evolution of crop soil organic carbon (SOC) on a
decennial scale.
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Ecosystem Respiration
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Abstract:

The aim of this study was to provide cytogenetical evidence on the behavior of chromosome 2Ai-2
from Thinopyrum intermedium in different wheat (Triticum aestivum L.) chromosome substitution
backgrounds. Five wheat-alien disomic or ditelosomic substitution lines were crossed with the
common wheat variety Chinese Spring to produce the BC1 and F2 populations, which were tested
with expressed sequence target (EST)-PCR markers specific to chromosome 2Ai-2 and genomic
in situ hybridization (GISH) analysis. In the 2Ai-2(2B) substitution background, the alien
chromosome or its fragment was transferred to offspring with higher ratio than the expected ratio,
whereas the transmission ratios were much lower than the expectation in the 2Ai-2(2D)
background. The 2Ai-2 chromosome was transferred preferentially through heterozygosis in the
2Ai-2(2B) background. Structural changes of 2Ai-2 occurred frequently in progenies, most of which
were near the centromere. Compared with the short arm, the long arm of the alien chromosome
was lost more frequently in the next generations. The F2 plants with 2AS-substitution background
were rare when detected with 2Ai-2S-specific EST-PCR marker(s), suggesting that the alien
telosome might be lost frequently. Structural variation of the telosomic chromosome 2Ai-2S was
also observed in the offspring with 2AS-substitution background. The GISH results confirmed that
the EST-PCR markers can be applied in tracing the alien chromosome in wheat background.
Keywords: disomic substitution lines; EST-PCR markers; chromosome; transmission ratio;
structural variation
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Abstract:

Aluminum (Al) toxicity often takes place in acidic soils with a pH of 5.5 or lower. Breeding and
cultivation of Al tolerance wheat can partially protect wheat escaping from Al toxicity. The scarcity
of the tolerant sources impedes the wheat breeding. In order to find new Al tolerance sources, we
screened 173 bread wheat landraces from Tibet of China using hydroponic screening. It was
indicated that: (1) There were diversities on the root regenerate length (RRL). The RRL of a large
of landraces were longer than 7.00 cm in pH 7 (58.38%) and pH 4.5 (66.47%), but shorter than
5.00 cm in pH 4.5 + 50 [mu]M AI3+(80.93%). The low pH showed either promotion or restraining
effects depend on landraces, but Al toxicity under low pH only showed restraining effects on the
root elongation. (2) There were also diversities on root tolerance index of low pH (RTI1) or root
aluminum tolerance index (RTI2) among cultivars. The RTI1 varied from a narrow range but with
relatively high value (0.8722-1.2953) in comparison with that of RTI2 (0.3829-1.0058), and the
RTI1 of approximately 60% landraces was higher than 1.0000, the RTI2 of only 19.07% landraces
was higher than 0.7000, suggesting that Al toxicity acted as an important factor for the reduction of
the root elongation under acidic soils. (3) The RTI1 of many wheats was higher than 1.0000, and
As2256 and As2295 were the most tolerant for low pH, with RTI1 1.2953 and 1.2925, respectively.
(4) Based on RTI2, seven wheats showed similar or higher tolerance to Al toxicity than Chinese
Spring (CS), a known tolerance wheat. Much better tolerance existed in landraces of As1543 and
As1242, which can be used as the new parents for Al tolerant breeding.
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Abstract:

Saline groundwater is often found at shallow depth in irrigated areas of arid and semi-arid regions
and is associated with problems of soil salinisation and land degradation. The conventional
solution is to maintain a deeper water-table through provision of engineered drainage disposal
systems, but the sustainability of such systems is disputed. This shallow groundwater should,
however, be seen as a valuable resource, which can be utilised via capillary rise (i.e. sub-
irrigation). In this way, it is possible to meet part of the crop water requirement, even where the
groundwater is saline, thus decreasing the need for irrigation water and simultaneously alleviating
the problem of disposing of saline drainage effluent. Management of conditions within the root
zone can be achieved by means of a controlled drainage system.

A series of lysimeter experiments have permitted a detailed investigation of capillary upward flow
from a water-table controlled at shallow depth (1.0 m) under conditions of moderately high (5
mm/day) evaporative demand and with different levels of salinity. Experiments were conducted on
a wheat crop grown in a sandy loam soil. Groundwater salinity was held at values from 2 to 8 dS/m
while supplementary (deficit) irrigation was applied at the surface with salinity in the range 1-4
dS/m.

Our experiments show that increased salinity decreased total water uptake by the crop, but in
most treatments wheat still extracted 40% of its requirement from the groundwater, similar to the
proportion reported for non-saline conditions. Yield depression was limited to 30% of maximum
when the irrigation water was of relatively good quality (1 and 2 dS/m) even with saline
groundwater (up to 6 dS/m). Crop water productivity (grain yield basis) was around 0.35 kg/m3
over a wide range of salinity conditions when calculated conventionally on the basis of total water
use, but was generally above 1.0 kg/m3 if calculated on the basis of irrigation input only.
Keywords: Deficit irrigation; Groundwater; Salinity; Controlled drainage; Water productivity

C. Cote-Beaulieu, F. Chain, J.G. Menzies, S.D. Kinrade, R.R. Belanger, Absorption of aqueous
inorganic and organic silicon compounds by wheat and their effect on growth and powdery mildew
control, Environmental and Experimental Botany, Volume 65, Issues 2-3, March 2009, Pages 155-
161, ISSN 0098-8472, DOI: 10.1016/j.envexpbot.2008.09.003.
(http://www.sciencedirect.com/science/article/B6T66-4 TGOHVP-
1/2/941d401ffbf171c17047ae0ae86c0425)

Abstract:

Soluble silicon, absorbed in the form of silicic acid by plant roots, confers efficient protection
against many diseases. However, owing to its low solubility, there is a practical limit to increasing
silicic acid availability to plants in the field. For this reason, methyl silanols - mono-, di- and
trimethyl silicic acid - the water-soluble degradation products of silicone polymer, were evaluated
for their ability to protect against powdery mildew in wheat grown under peat-based and
hydroponic conditions. X-ray microanalysis indicated that only the monomethyl derivative was
absorbed and deposited by wheat plants. Inductively coupled plasma-optical emission
spectrometry measurements of total plant Si content confirmed this observation and indicated that
monomethyl silicic acid remained mostly in its soluble monomeric form in planta. Mono- and
trimethyl silicic acid offered no protection against powdery mildew and, indeed, yielded higher
levels of infection than the control. Unexpectedly, dimethyl silicic acid induced severe symptoms of



phytotoxicity early into the experiments at nutrient solution concentrations as low as 0.1 mM. For
their part, both mono- and trimethyl silicic acid also caused symptoms of phytotoxicity by the end
of the experiments. Our findings would suggest that silanols cannot be considered as substitutes
for silicic acid in plants. Moreover, application of silicone-contaminated waste or sewage sludge to
agricultural land needs to be evaluated with considerable care.
Keywords: Silicon; Silanols; Silicone; Wheat; Blumeria graminis

Andras Ferenc Balint, Fruzsina Szira, Marion S. Roder, Gabor Galiba, Andreas Borner, Mapping
of loci affecting copper tolerance in wheat--The possible impact of the vernalization gene Vrn-A1,
Environmental and Experimental Botany, Volume 65, Issues 2-3, March 2009, Pages 369-375,
ISSN 0098-8472, DOI: 10.1016/j.envexpbot.2008.11.004.
(http://www.sciencedirect.com/science/article/B6T66-4TYOMRJ-
1/2/a4f2d9bed2b2d555a939110d879675c6)

Abstract:

Pot experiments with copper-treated soil and a control were performed in a greenhouse to
determine QTLs for copper tolerance in wheat, using deletion, introgression and single
chromosome recombinant lines. Genetic and physical mapping identified loci for copper tolerance
on the long arm of chromosomes 5A and 5D, while loci with minor effects were found on the long
and short arms of chromosome 5B. Tests on "Chinese Spring'-Aegilops tauschii introgression lines
revealed a locus influencing copper tolerance on chromosome 3DS. QTLs for copper tolerance on
chromosome 5A were mapped genetically and physically to exactly the same position as the gene
for vernalization requirement (Vrn-A1). It is therefore suggested that Vrn-A1 may have a pleiotropic
effect on copper tolerance may be due to the control of Cbf genes.

Keywords: Copper tolerance; Cbf genes; Deletion lines; Introgression lines; QTL mapping; Single
chromosome recombinant lines; Vrn gene; Wheat

Hanene Cherif, Fathia Ayari, Hadda Ouzari, Massimo Marzorati, Lorenzo Brusetti, Naceur Jedidi,
Abdennaceur Hassen, Daniele Daffonchio, Effects of municipal solid waste compost, farmyard
manure and chemical fertilizers on wheat growth, soil composition and soil bacterial characteristics
under Tunisian arid climate, European Journal of Soil Biology, Volume 45, Issue 2, March-April
2009, Pages 138-145, ISSN 1164-5563, DOI: 10.1016/j.ejsobi.2008.11.003.
(http://www.sciencedirect.com/science/article/B6VR7-4V1MDB7-
1/2/3151c0472a873aec153e95f4e49d9a04)

Abstract:

The use of municipal solid waste compost (MSWC) as soil organic amendment is of an economic
and environmental interest. However, little is known about the effectiveness of MSWC application
on agricultural soil in northern Africa arid climate. We assessed the impact of five years'
applications of different organic and mineral fertilizers on wheat grain yields and soil chemical and
microbial characteristics. Soils were treated with MSWC at rates of 40 (C1) and 80 (C2) Mg ha-1,
farmyard manure at a rate of 40 Mg ha-1 (M), chemical fertilizers (Cf) and the combinations (C1Cf,
C2Cf, MCf). Wheat grain yield was enhanced with all amendments. Parallel increases of heavy
metal levels and faecal coliform were also recorded except for Cf treatments. Based on wheat
grain yield, heavy metal and faecal coliform data, we determined the treatment effectiveness index
(Exx), calculated by dividing the pollutant increase ratio by the grain yield increase ratio. The
treatment effectiveness index EC1 indicated lower faecal and heavy metal pollution with positive
gains in wheat yields. Despite polluting effects on soil determined by the different treatments, no
significant differences between treatments were observed in total bacterial count and soil bacterial
community structure, as shown by 16S rRNA gene PCR-denaturing gradient gel electrophoresis
banding patterns and 16S rRNA gene Length Heterogeneity-PCR analysis. According to the
collected data, the use of MSWC at a rate of 40 Mg ha-1 might be recommended.
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P.C. Abhilash, Vandana Singh, Nandita Singh, Simplified determination of combined residues of
lindane and other HCH isomers in vegetables, fruits, wheat, pulses and medicinal plants by matrix
solid-phase dispersion (MSPD) followed by GC-ECD, Food Chemistry, Volume 113, Issue 1, 1
March 2009, Pages 267-271, ISSN 0308-8146, DOI: 10.1016/j.foodchem.2008.07.004.
(http://www.sciencedirect.com/science/article/B6 T6R-4SYCRO00-
3/2/b614baaf8a70ee6d2474964e2f561a1f)

Abstract:

A fast, simple and inexpensive sample preparation method based on matrix solid-phase dispersion
(MSPD) technique is proposed for the isolation of combined residues of hexachlorocyclohexane
isomers from fruits, vegetables, grains, pulses and medicinal plants. Both extraction and clean-up
were carried out in a single step and target compounds were determined by gas chromatography
coupled with electron capture detection (GC-Ni63 ECD). The major factors affecting extraction
yield and sensitivity, such as type of dispersant material and extraction solvent, were evaluated
and optimised. Under optimised conditions, 5 g of sample matrix was dispersed with 500 mg of
Florisil and blended with 1 g of anhydrous magnesium sulphate and 500 mg of sodium chloride,
and transferred into a glass column containing neutral alumina (2 g) and anhydrous sodium
sulphate (500 mg). The dispersed sample matrix was then eluted with 10 ml of n-hexane-ethyl
acetate mixture (70:30, v/v) and repeated with another 10 ml of same solvent mixture. Recoveries
of the proposed method for the spiked samples ranged from 93% to 103% and the day-to-day
variability remained between 5% and 10%. The limit of detection (LOD) of [alpha]-, [beta]-,
[gammal- and [delta]- HCH was 3, 6, 4 and 5 ng g-1, respectively. Satisfactory results were
obtained in the routine analysis of real samples, confirming the reliability and efficacy of this
method for the analysis of HCH residues in food matrices and medicinal plants.

Keywords: Hexachlorocyclohexane; Matrix solid-phase dispersion; Food matrices; Gas
chromatography

Soren Halvarsson, Hakan Edlund, Magnus Norgren, Manufacture of non-resin wheat straw
fibreboards, Industrial Crops and Products, Volume 29, Issues 2-3, March 2009, Pages 437-445,
ISSN 0926-6690, DOI: 10.1016/j.indcrop.2008.08.007.
(http://www.sciencedirect.com/science/article/B6T77-4TSSYGK-
1/2/84b7f7556139100275e829¢233df9760)

Abstract:

Wheat straw was used as raw material in the production of fibreboards. The size-reduced straw
was pretreated with steam, hot water and sulphuric acid before the defibration process to loosen
its physical structure and reduce the pH. No synthetic binder was added. Adhesive bonding
between fibres was initiated by activation of the fibre surfaces by an oxidative treatment during the
defibration process. Fenton's reagent (ferrous chloride and hydrogen peroxide) was added. Two
different levels of hydrogen peroxide (H202), 2.5% or 4.0% were used. The resulting fibres were
characterized in terms of fibre length distribution, shive content, pH and pH-buffering capacity. The
properties of finished fibreboards were compared with medium-density fibreboard (MDF) with
density above 800 kg/m3 produced from straw and melamine modified UF resin. The modulus of
rupture (MOR), modulus of elasticity (MOE) and internal bond (IB) were lower than those of
conventional manufactured wheat straw fibreboards but close to the requirements of the MDF
standard (EN 622-5: 2006). The water absorption properties for the H202 activated straw
fibreboards were relatively high, but were reduced by 25% with the addition of CaCl2 into the
defibrator system as a water-repelling agent. Increased levels of hydrogen peroxide improved the
mechanical and physical properties of the straw fibreboard.
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Yihu Song, Qiang Zheng, Structure and properties of methylcellulose microfiber reinforced wheat
gluten based green composites, Industrial Crops and Products, Volume 29, Issues 2-3, March
2009, Pages 446-454, ISSN 0926-6690, DOI: 10.1016/j.indcrop.2008.09.002.
(http://www.sciencedirect.com/science/article/B6 T77-4TRHC3M-
2/2/a694f45ccd8c7a4c6b63a6ffffc78861)

Abstract:

Environmentally friendly green composites were prepared by conventional blending wheat gluten
(WG) as matrix, methylcellulose (MC) microfibers as filler and glycerol as plasticizer followed by
compression molding of the mixture at 127 [degree sign]C to crosslink the matrix. Morphology,
dynamic mechanical analysis (DMA), tensile properties (Young's modulus E, tensile strength
[sigma]b and elongation at break [var epsilon]b), and moisture absorption (MA) and weight loss
(WL) in water as well as thermogravimetric analysis (TGA) were evaluated in relation to MC
content. It was found that addition of MC microfibers can significantly improve E and [sigma]b of
the composite, which is accompanied by rises in glass transition temperatures of the WG matrix.
Influences of MC content on the thermal decomposition and gluten solubility (GS) in water are also
discussed.

Keywords: Wheat gluten; Methylcellulose; Composite

M.T. Labuschagne, O. Elago, E. Koen, The influence of temperature extremes on some quality
and starch characteristics in bread, biscuit and durum wheat, Journal of Cereal Science, Volume
49, Issue 2, March 2009, Pages 184-189, ISSN 0733-5210, DOI: 10.1016/j.jcs.2008.09.001.
(http://www.sciencedirect.com/science/article/B6WHK-4TPF4F 1-
1/2/0ce1c9233fb17b03935cee2a86cddObf)

Abstract:

Environmental conditions during grain-fill can affect the duration of protein accumulation and
starch deposition, and thus play an important role in grain yield and flour quality of wheat. Two
bread-, one durum- and one biscuit wheat were exposed to extreme low (-5.5 [degree sign]C for 3
h) and high (32 [degree sign]C/15 [degree sign]C day/night for three days) temperatures during
grain filling under controlled conditions for two consecutive seasons. Flour protein content was
increased significantly in one bread wheat, Kariega, under heat stress. Cold stress significantly
reduced SDS sedimentation in both bread wheats. Kernel weight and diameter were significantly
decreased at both stress treatments for the two bread wheats. Kernel characteristics of the biscuit
wheat were thermo stable. Kernel hardness was reduced in the durum wheat for the heat
treatment. Durum wheat had consistently low SDS sedimentation values and the bread wheat high
values. Across the two seasons, the starch content in one bread wheat was significantly reduced
by both high and low temperatures, as is reflected in the reduction of weight and diameter of these
kernels. In the durum wheat, only heat caused a significant reduction in starch content, which is
again reflected in the reduction of kernel weight and diameter.

Keywords: Quality; Starch; Temperature stress; Wheat

Donatella Peressini, Alessandro Sensidoni, Effect of soluble dietary fibre addition on rheological
and breadmaking properties of wheat doughs, Journal of Cereal Science, Volume 49, Issue 2,
March 2009, Pages 190-201, ISSN 0733-5210, DOI: 10.1016/j.jcs.2008.09.007.
(http://www.sciencedirect.com/science/article/B6WHK-4TTMJRV-
4/2/c2ea9e16aeed41a36326fb00eb5b63c0)

Abstract:

The aim of this experimental work was to evaluate the effect of inulin addition on the rheological
properties of common wheat doughs and bread quality. Three commercial fructan products of



different number average degree of polymerisation (DPn) were used (DPn = 10 for inulin ST; DPn
= 23 for inulin HP and HP-gel). Inulin contents from 2.5 to 7.5% on dry matter (wheat flour plus
inulin) were used. Dough rheological properties were investigated using farinograph and dynamic
rheological measurements. Upon addition of dietary fibre (DF), significant increase in mixing time
and stability, and decrease in water absorption were recorded. Inulin ST exerted greater effect on
water absorption than HP products.

Inulin with high DP determined large changes in linear viscoelastic properties of dough. The
storage modulus (G') gradually increased and tan [delta] decreased with increasing levels of inulin
HP and HP-gel, which contribute to the overall dough elasticity and strength. The increase in solid-
like behaviour with DF content prevented expansion of wheat dough during the fermentation stage.
No significant differences were observed between sample HP and HP-gel. Enrichment with inulin
ST led to lower changes in linear viscoelastic properties of dough at farinograph water absorption
than inulin HP. Bread volume was significantly reduced and crumb hardness was enhanced by
inulin HP level in the range 5-7.5%. When inulin ST was added to a flour suitable for breadmaking,
a trend of increasing bread volume with the increase of DF content was found.

Keywords: Dietary fibre; Inulin; Fructan; Wheat dough; Rheology; Breadmaking quality

Hua-Neng Xu, Weining Huang, Chunli Jia, Yangsoo Kim, Huiping Liu, Evaluation of water holding
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winter wheat, Journal of Cereal Science, Volume 49, Issue 2, March 2009, Pages 250-253, ISSN
0733-5210, DOI: 10.1016/j.jcs.2008.10.009.
(http://www.sciencedirect.com/science/article/B6WHK-4TYJTYB-
1/2/8f9b222d61b88c24f551aea425f77c28)

Abstract:

The effects of ice structuring proteins (ISPs) from white wheat and storage conditions on the water
holding capacity (WHC) and breadmaking properties of frozen dough were investigated. The WHC
of frozen dough was measured by centrifugation and the breadmaking properties were assessed
as proofing time and bread specific volume. It was found that the prolonged frozen storage and
freeze-thaw cycles decreased the WHC and breadmaking properties of dough. ISPs were highly
effective in increasing the WHC of frozen dough and improving the breadmaking properties. There
was a strong correlation between WHC and breadmaking properties (proofing time and bread
specific volume) of frozen dough.

Keywords: Ice structuring proteins; Water holding capacity; Frozen dough; Freeze-thaw cycle
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Mather, Novel allelic variants encoded at the Glu-D3 locus in bread wheat, Journal of Cereal
Science, Volume 49, Issue 2, March 2009, Pages 254-261, ISSN 0733-5210, DOI:
10.1016/j.jcs.2008.10.011.

(http://www.sciencedirect.com/science/article/B6WHK-4V34D6T-
1/2/5364acf3d15da51f46bf1a8c64033c51)

Abstract:

Low-molecular weight glutenin subunits (LWM-GS) are important components of wheat (Triticum
aestivum L.) gluten, with important effects on end-use quality. The LMW-GS are encoded at Glu-3
loci (Glu-A3, Glu-B3 and Glu-D3, on the short arms of chromosomes 1A, 1B and 1D), each of
which exhibits extensive allelic variation. Each locus encodes numerous LMW-GS, some of which
have similar electrophoretic mobilities, making it difficult to distinguish among Glu-3 loci. Alleles of
the Glu-D3 locus of bread wheat are considered the most problematic to assign. To date, six Glu-
D3 alleles, designated a, b, ¢, d, e and f, have been reported. We report five previously
undescribed alleles (g, h, i, j and k), and describe a method for characterizing them using a
combination of SDS-PAGE and multiplexed PCR-based DNA markers. This method could be used
for accurate identification of Glu-D3 alleles, permitting the estimation of the effects of these alleles



on end-use quality and the selection of desirable alleles and allelic combinations in wheat
breeding.
Keywords: Glu-3; Glu-D3; Low-molecular weight glutenin; Protein; Wheat

Jacques Lefebvre, Nonlinear, time-dependent shear flow behaviour, and shear-induced effects in
wheat flour dough rheology, Journal of Cereal Science, Volume 49, Issue 2, March 2009, Pages
262-271, ISSN 0733-5210, DOI: 10.1016/j.jcs.2008.10.010.
(http://www.sciencedirect.com/science/article/B6WHK-4V17CP1-
1/2/8e0c790de2d5a315ab180bac73f89e50)

Abstract:

Retardation test, step-shear rate experiments, low-amplitude and large-amplitude dynamic
measurements have been combined to study the nonlinear and time-dependent viscosity of dough
and shear-induced effects of flow on dough structure. Despite large quantitative differences in
linear viscoelastic constants, doughs from different flours or with different water contents display
the same type of flow behaviour. Shear-induced structural changes cause flow to shift from a high
viscosity steady-state regime to a low viscosity one. The process, irreversible, is responsible for
the time-dependent character of dough viscosity and seems to be controlled by the mechanical
energy absorbed. Nevertheless, the two steady-state viscosities follow the same shear-thinning
flow curve, fitted by a Cross equation with an exponent close to 1; the Newtonian plateau is
approached at very low shear rate values. Viscosity data obtained on different doughs yield a
unique flow master curve in reduced coordinates. Shear-induced structural changes cause also
the linear viscoelastic plateau modulus of dough to decrease; this progressive weakening of the
network structure is irreversible and seems governed by the accumulated strain. These
characteristics of dough rheology are discussed with reference to the behaviour of concentrated
suspensions.
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mineral micronutrient concentrations in grain of wheat lines of diverse origin, Journal of Cereal
Science, Volume 49, Issue 2, March 2009, Pages 290-295, ISSN 0733-5210, DOI:
10.1016/j.jcs.2008.11.007.
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1/2/d236959bf1d955585e399b6¢cb4370a91)

Abstract:

150 lines of bread wheat representing diverse origin and 25 lines of durum, spelt, einkorn and
emmer wheat species were analysed for variation in micronutrient concentrations in grain. A
subset of 26 bread wheat lines was grown at six sites or seasons to identify genetically determined
differences in micronutrient concentrations. Substantial variation among the 175 lines existed in
grain Fe, Zn and Se concentrations. Spelt, einkorn and emmer wheats appeared to contain higher
Se concentration in grain than bread and durum wheats. Significant differences between bread
wheat genotypes were found for grain Fe and Zn, but not Se concentration; the latter was
influenced more by the soil supply. Grain Zn, but not Fe, concentration correlated negatively with
grain yield, and there was a significant decreasing trend in grain Zn concentration with the date of
variety release, suggesting that genetic improvement in yield has resulted in a dilution of Zn
concentration in grain. Both grain Zn and Fe concentrations also correlated positively and
significantly with grain protein content and P concentration, but the correlations with kernel size,
kernel weight or bran yield were weak. The results from this study are useful for developing
micronutrient biofortification strategies.
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Abstract:

Although pasta is generally not considered for its aromatic properties, some evidence proves that
cereal flours release volatile compounds and they might have an effect on the aroma of the
transformed products. This work reports on the characterization of the volatile components of
semolina and pasta obtained from four durum wheat cultivars (Triticum durum Desf., cvs.
PR22D89, Creso, Cappelli, Trinakria). Semolina samples were characterized through polar
metabolite profiling and fatty acid analysis to identify potential precursors of the volatile
components. The results show significant differences among the samples tested with cv. Trinakria
characterized by the highest content of sugars and fatty acids. Volatile composition was
investigated both in semolina and in cooked pasta using headspace solid-phase micro-extraction
(HS-SPME) and identified by GC-MS. Thirty-five volatile compounds including aldehydes, ketones,
alcohols, terpenes, esters, hydrocarbons and a furan were identified. Significant differences were
observed between semolina and pasta samples in terms of composition and amount of the volatile
compounds. During cooking an increase in aldehyde content, the appearance of ketones and a
decrease in alcohol content were observed. Correlations between metabolites and volatiles
demonstrate that the flavour of cooked pasta may differ significantly depending on the durum
wheat cultivar employed.
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Imad Eujayl, Craig Morris, Identification of differentially expressed UniGenes in developing wheat
seed using Digital Differential Display, Journal of Cereal Science, Volume 49, Issue 2, March
2009, Pages 316-318, ISSN 0733-5210, DOI: 10.1016/j.jcs.2008.11.003.
(http://www.sciencedirect.com/science/article/B6WHK-4V17CP1-
2/2/b2bf7902483a14999e1b8c3dd09b84ea)

Abstract:

The wheat UniGene sets, derived from over one million Expressed Sequence Tags (ESTSs) in the
NCBI GenBank, offer a platform for identifying differentially expressed genes in wheat seeds. This
report illustrates a means to efficiently utilize this public database for gene expression
(transcriptome) profiling of developing wheat seed. Using a data mining tool known as Digital
Differential Display (DDD), thirteen pair-wise comparisons were performed on seven seed cDNA
libraries from five varieties at various seed development stages. DDD identified 46 seed-specific
UniGene sets, excluding the well characterized 'housekeeping' and seed storage protein genes.
Additionally, seed- and developmentally-specific UniGenes were identified. Some of these genes
encode for proteins such as purothionins, serpins, [alpha]-amylase inhibitors, lipid transfer
proteins, and other unknown but novel gene sequences. Specifically, the wheat serpin and [betal-
purothionin precursor were found to be expressed at higher levels in hard varieties than soft
varieties. This study supports the starting premise that by implementing in-silico analysis of the
wheat UniGene database, it is possible to rapidly create transcriptional profiles of known and novel
genes in developing seeds.
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Abstract: Summary

In order to explore the mechanisms of nitrate's beneficial effect on ammonium-grown plants, we
investigated the effects of nitrate on free and conjugated polyamine plant content and ethylene
biosynthesis in wheat (Triticum aestivum L.) plants grown with ammonium nutrition. Two different
doses of nitrate (100 [mu]M and 5 mM) were supplied to ammonium-fed plants, in order to
determine whether the effects of nitrate require significant doses (nutritional character), or can be
promoted by very low doses (pseudo-hormonal character).

Our results showed that nitrate's effects on putrescine, spermidine and spermine contents of
ammonium-grown plants tended to follow the pattern associated with strict nitrate nutrition. Both
low (100 [mu]M) and high (5 mM) nitrate doses caused a rapid and significant increase in free
spermidine content in roots and shoots, which was well correlated with reduced root ethylene
production. In shoots, this increase in free spermidine was correlated with changes in the
conjugation pattern, while in roots these changes appear to be due to alternative mechanisms. On
the other hand, no clear relationship between the supply of a lower dose of nitrate (100 [mu]M)
and a reduction of free putrescine content was observed. With higher doses of nitrate (5 mM) we
observed a reduction of free putrescine content that was well correlated with increases in its
conjugated forms. In conclusion, nitrate's effects on putrescine, spermidine and spermine contents
of ammonium-fed plants tended to follow the pattern associated with strict nitrate nutrition,
corroborating its beneficial effect.
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Abstract:

Maize (Zea mays L.) processing produces large quantities of defatted maize germ (DMG) that is
being used mainly for animal feed. The objective of this study was to exploit use of this nutrient-
rich by-product in bread by replacing wheat flour at 5-20 g/100 g levels. Breads prepared with
wheat-DMG flour blends were analyzed for loaf volume, density, instrumental dough hardness and
bread firmness, Hunter color ('L', 'a', 'b', chroma, and hue angle), and selected sensory attributes.
Loaf volumes decreased significantly, from 318.8 ml to 216.3 ml, as the DMG flour
supplementation was increased from 0 to 20 g/100 g; a similar effect was observed for bread
specific volume. Increase in dough hardness (7.56-71.32 N) was directly related to increase in
DMG flour levels. Instrumental firmness values were significantly higher for breads containing
DMG flours, 61.58 N in 20 g/100 g DMG bread versus 32.84 N for the control bread, made with
wheat flour only. The control bread was lighter in color, as shown by higher 'L’ values, than those
having DMG flour, with chroma and hue angle values significantly higher in treatment breads. In
general, no differences were observed for the sensory attributes of crumb color, cells uniformity,
aroma, firmness, mouthfeel, and off-flavor in breads with up to 15 g/100 g DMG flour, while the



overall acceptability scores showed a mixed pattern. The results of this study demonstrated that
acceptable quality bread could be made with DMG flour addition at <=15 g/100 g.
Keywords: Defatted maize germ; Dough texture; Bread firmness; Hunter color
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Abstract:

The storage protein deposition processes in cereal endosperm follow a strict script involving
protein folding and refolding, assortment and protein body deposition by two distinct pathways.
The endoplasmic reticulum-localised enzymes called peptidyl prolyl cis-trans isomerases
(PPlases) are expected to play crucial “foldase' and chaperone roles in the deposition of wheat
prolamins due to their proline-rich nature. The storage protein quality of wheat is important for
nutritional and food technological purposes; however, little information exists on genetic control of
protein sorting and deposition processes. In this study, CypB genes encoding an ER-localised
cyclophilin (a PPlase) have been characterised from common wheat (Triticum aestivum L.
AABBDD) and its progenitors for the first time. The full-length genes contain seven exons and six
introns, the exons being significantly more conserved. The putative CypB protein contains all
PPlase signature sites including the putative active site and cyclosporin-binding residues, but an
atypical ER localisation signal. Using the sequence variations, the common wheat genes were
localized to chromosomes 7AL, 7BL and 7DL. The promoters of wheat genes were identified by
inverse-PCR and show a number of potential tissue specific regulatory elements. The wheat
genes are similar in structure to rice CypB and the putative proteins are 83% identical. Further,
certain QTLs related to protein quality occur at the rice and wheat CypB loci. The results support
this enzyme being a strong candidate for regulating storage protein quality in wheat.
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Abstract:

Long-term (over 15 years) winter wheat (Triticum aestivum L.)-maize (Zea mays L.) crop rotation
experiments were conducted to investigate the accumulation of phosphorus (P) at five sites
differing geographically and climatically in China. The results showed that, in soils without P
added, the concentration of soil P extracted by 0.5 mol L-1 NaHCO3 at pH 8.5 (Olsen-P)
decreased with cultivation time until about 3 mg kg-1, afterwards it remained constant. The trend
of decrease in Olsen-P in soils without P added could be described by an exponential function of
time. The concentration of Olsen-P in soils with P fertilizers increased with cultivation time and the
model of accumulation of Olsen-P in soils could be described using P application rate, crop yield



and soil pH. The accumulation rate of Olsen-P in the long-term wheat-maize crop rotation
experiments was 1.21 mg kg-1 year-1 on average. If the target yield of wheat and maize is 10 ton
ha-1 in the soil with pH 8, the increasing rates of Olsen-P in soils as estimated by the model will be
0.06, 0.36, 0.66, 0.95, 1.25 and 1.55 mg kg-1 year-1 when P application rates are 30, 40, 50, 60,
70 and 80 kg P ha-1 year-1, respectively. The models of accumulation of Olsen-P in soils were
validated independently and could be used for the accurate prediction of accumulation rate of
Olsen-P in soils with wheat-maize rotation systems. Also the application of the model was
discussed for best management of soil P in agricultural production and environment protection.
Keywords: Phosphorus; Accumulation; Long-term; Soil
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Abstract:

This paper focuses on the interaction between genotype and environment, a critical aspect of plant
breeding, from a physiological perspective. We present a theoretical framework largely based on
Bradshaw's principles of phenotypic plasticity (Adv. Gen. 13: 115) updated to account for recent
developments in physiology and genetics. Against this framework we discuss associations
between plasticity of yield and plasticity of phenological development. Plasticity was quantified
using linear models of phenotype vs environment for 169 wheat lines grown in 6 environments in
Mexico, 32 sunflower hybrids grown in at least 15 environments in Argentina and 7 grapevine
varieties grown in at least 14 environments in Australia.

In wheat, yield ranged from 0.6 to 7.8 t ha-1 and the range of plasticity was 0.74-1.27 for yield and
0.85-1.17 for time to anthesis. The duration of the post-anthesis period as a fraction of the season
was the ftrait with the largest range of plasticity, i.e. 0.47-1.80. High vyield plasticity was an
undesirable trait as it was associated with low yield in low-yielding environments. Low yield
plasticity and high yield in low-yielding environments were associated with three phenological
traits: early anthesis, long duration and low plasticity of post-anthesis development.

In sunflower, yield ranged from 0.5 to 4.9 t ha-1 and the range of plasticity was 0.72-1.29 for yield
and 0.72-1.22 for time to anthesis. High yield plasticity was a desirable trait as it was primarily
associated with high yield in high-yielding environments. High yield plasticity and high yield in high-
yielding environments were associated with two phenological traits: late anthesis and high
plasticity of time to anthesis.

In grapevine, yield ranged from 1.2 to 18.7 t ha-1 and the range of plasticity was 0.79-1.29 for
yield, 0.86-1.30 for time of budburst, 0.84-1.18 for flowering, and 0.78-1.16 for veraison. High
plasticity of yield was a desirable trait as it was primarily associated with high yield in high-yielding
environments. High yield plasticity was associated with two phenological traits: plasticity of
budburst and plasticity of anthesis.

We report for the first time positive associations between plasticities of yield and phenology in crop
species. It is concluded that in addition to phenology per se (i.e. mean time to a phenostage),
plasticity of phenological development merits consideration as a distinct trait influencing crop
adaptation and yield.

Keywords: Genotype; Environment; Anthesis; Post-anthesis; Adaptation; Yield; Budburst;
Veraison; Evolution
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Abstract:

Small-angle X-ray scattering (SAXS) together with several complementary techniques, such as
differential scanning calorimetry and X-ray diffraction, have been employed to investigate the
structural features that give diverse functional properties to wheat starches (Triticum aestivum L.)
within a narrow range of enriched amylose content (36-43%). For these starches, which come
from a heterogeneous genetic background, SAXS analysis of duplicate samples enabled structural
information to be obtained about their lamellar architecture where differences in lamellar spacing
among samples were only several tenths of nanometer. The SAXS analysis of these wheat
starches with increased amylose content has shown that amylose accumulates in both crystalline
and amorphous parts of the lamella. Using waxy starch as a distinctive comparison with the other
samples confirmed a general trend of increasing amylose content being linked with the
accumulation of defects within crystalline lamellae. We conclude that amylose content directly
influences the architecture of semi-crystalline lamellae, whereas thermodynamic and functional
properties are brought about by the interplay of amylose content and amylopectin architecture.
Keywords: Wheat starch; Triticum aestivum; Amylose; Amylopectin; Small-angle X-ray scattering;
Granule structure; X-ray diffraction; Differential scanning calorimetry
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Abstract:

Pasting, thermal and gel textural properties of wheat starch were studied in the presence of
phytochemical extracts from pomegranate peel (C18), green tea (C53), Chinese hawthorn (C54),
and Chinese gall (C46). All the four extracts increased the breakdown values and reduced the final
viscosity. C18, C46, and C53 increased the peak viscosity. C18 and C46 reduced peak time and
hot paste viscosity. All the four extracts reduced gel hardness. C46 increased gel adhesiveness.
C46 facilitated the gelatinization of starch with earlier onset of To, Tp and Tc and a higher melting
enthalpy whereas C18 and C54 prolonged the To, Tp and Tc and decreased the melting enthalpy.
All phytochemical extracts caused earlier onset of To and Tp of amylose inclusion complex melting
without altering the enthalpy. Scanning electron microscopy revealed that phytochemical extracts
could cause looser gel matrices of dried wheat starch gels. Colour observation showed
phytochemical extracts imparted different colours to wheat starch gels.
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Abstract:

Common buckwheat (Fagopyrium esculentum Moench) was used to substitute 15% of wheat flour
to make buckwheat enhanced wheat breads. Proximate composition, physical quality, functional
components and antioxidant properties of buckwheat enhanced wheat breads were analysed and
compared with those of white bread. Specific volumes of three breads were 6.10-6.75 cma3/g.
Buckwheat enhanced wheat bread showed lower lightness and whiteness index values and higher
redness and yellowness values. On a seven-point hedonic scale, all sensory results were 5.33-
5.91, indicating that three breads were moderately acceptable. No differences were found in



appearance, colour and overall sensory attributes for three breads, whereas both buckwheat
enhanced wheat breads were rated higher in flavour and mouth feel. Buckwheat enhanced wheat
bread contained more rutin and quercetin as expected. Buckwheat enhanced wheat bread was
good in antioxidant activity, reducing power and 1,1-diphenyl-2-picrylhydrazyl radical scavenging
ability with unhusked buckwheat enhanced wheat bread being the most effective. Overall,
buckwheat enhanced wheat bread could be developed as a food with more effective antioxidant
properties.

Keywords: Buckwheat; Fagopyrium esculentum; Bread; Rutin; Antioxidant activity; Reducing
power; Scavenging ability
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Abstract:

Five wheat (Triticum aestivum L.) starches, from the varieties Sunco, Sunsoft, SM1118, and
SM1028, with similar amylose content, and a waxy wheat were separated into large (A) and small
(B) granules. The unfractionated starches, and isolated A and B granules, were characterized
structurally and evaluated for their functional properties. The amylopectin chain length distribution
revealed that A granules had a lower proportion of short chains with degree of polymerization (DP)
6-12 and a higher proportion of chains with DP 25-36 than B granules. X-ray diffraction (XRD)
patterns showed predominantly A-type crystallinity for all of the starches. No differences in the
crystallinity were found between unfractionated, A and B granules. Small-angle X-ray scattering
(SAXS) patterns of the starches at 55% hydration showed that the lamellar repeat distance in A
granules was larger than that of B granules for all the starches examined. However, the lamellar
distances of both A and B granules from the waxy wheat were smaller than those of Sunco,
Sunsoft, SM1118 and SM1028 starches. The swelling power of the B granules was greater than
that of A granules from all five starches. The kinetics of digestion of A and B granules with [alpha]-
amylase in vitro were complex, with B granules initially digested to a greater extent than A
granules. After 4 h of incubation, A granules showed greater digestibility than B granules, except in
the case of waxy starch where unfractionated and fractionated granules had similar in vitro
digestibility. Correlations between structural and functional parameters were more significant for
the isolated A and B granules than for the unfractionated starches. This study demonstrates that A
and B granules differ in structure and functionality, and that some correlations between these
properties could be masked in unfractionated starches with bimodal granule size distribution.
Keywords: Wheat starch; A granules; B granules; SAXS; XRD; Swelling power; Starch
functionality; In vitro digestibility of starch
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Abstract:

Past breeding achievements in grain yield were mainly related to increases in harvest index (HI)
without major changes in biomass production. As modern cultivars have already high HI, future
breeding to improve grain yield will necessarily focus on increased biomass. Improved biomass
would depend on our capacity to improve the amount of photosynthetically active radiation



intercepted by the crop (IPAR%) or the efficiency with which the canopy converts that radiation
into new biomass (radiation use efficiency, RUE). Four field experiments with a set of wheat
cultivars selected, bred and introduced in the Mediterranean area of Spain and that represent
important steps in wheat breeding in Spain were conducted in order to identify whether and how
wheat breeding in this area affected the amount of IPAR% and RUE both before and after
anthesis. Although there was genotypic variability, cultivars did not show any consistent trend with
the year of release of the cultivars for their biomass, pre and post-anthesis IPAR%, Crop growth
rate (CGR) or RUE but, the post-anthesis CGR and RUE of the two oldest genotypes were lower
than that of the other cultivars. As the oldest genotypes have lower number of grains per m2 than
their modern counterparts, it is suggested that post-anthesis RUE in these cultivars was reduced
by lack of sinks and therefore further increases in grains per unit area in modern cultivars could
permit to improve biomass via increases in post-anthesis RUE.
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Abstract:

Bread wheat has been frequently characterised as sink-limited during grain filling but the degree of
sink-limitation could vary with the contribution of breeding in increasing the number of grains per
unit land area. This hypothetical change in the level of sink-limitation due to breeding has been
insufficiently documented. Two source-sink manipulation experiments under field conditions with
three released cultivars and an advanced breeding line representing important steps in wheat
breeding in the Mediterranean area of Spain were conducted in order to quantify whether genetic
improvement of grain yield in Mediterranean wheat modified the source-sink balance during grain
filling, and how it affected grain weight and post-anthesis photosynthetically active radiation
intercepted by the crop (IPAR) and radiation use efficiency (RUE). Average grain weight of control
and trimmed spikes during grain filling was not significantly affected by halving the number of
growing grains in the two oldest cultivars, but it was significantly increased in the most modern
line, and had an intermediate response in the intermediate cultivar. In those cases in which a
certain degree of source-limitation during grain growth occurred the magnitude of the response
reflected a co-rather than a source-limitation. Considering grains from different positions within the
spikes the smaller (distal) grains responded more markedly than the larger (proximal) grains. No
differences in post-anthesis IPAR were found between the trimmed and control sub-plots for any of
the genotypes. However, trimming the spikes reduced post-anthesis RUE, a fact corroborated by a
simultaneous reduction in leaf net photosynthetic rate at noon. It seems that bread wheat breeding
has tended to reduce the strength of the sink-limitation during post-anthesis even under
Mediterranean conditions, and consequently the most modern line presented a sort of co-
limitation.
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Abstract:



To establish a common model of grain weight (GW) for at least 2 crops with wider application
under different conditions, 3 cultivars of winter wheat (Triticum aestivum L.) and 4 cultivars of
summer maize (Zea mays L.) were used in field experiments in 4 environments during 2006-2008.
A common GW model, y= a/(1+be-cx), was proposed with normalized GW and grain filling
duration for both crops. Based on the results from this study, the parameters of a, b, and ¢ were
1.0624, 52.8653, and 6.7609 (r = 0.9916, P < 0.01), respectively. For different crop species,
cultivars, and planting densities, the GW dynamic model remained a relative stable a value, which
was around 1. However, the b and c values varied in different conditions. The b value changed
slightly with density and shifted from 45.3379 to 66.9306 in different cultivars; whereas, the c value
had small differences among different cultivars and densities. This normalized GW dynamic model
could eliminate the variance of the model parameters caused by location, year, cultivar, and
planting density, thus, predict GW increase reliably and easily when the GWmax, grain filling
duration, and b value were determined.

Keywords: Triticum aestivum L; Zea mays L; grain weight dynamic; common characters; model
selection
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Abstract:

In the present study, water and nitrogen interaction on soil profile water extraction and evapo-
transpiration (ET) was investigated taking a field experiment on a clay loam soil (Typic Haplustept)
at the Indian Agricultural Research Institute, New Delhi with four consecutive crops (maize-wheat-
maize-wheat) taken from July 2002 to April 2004. Three levels of water regime, namely W1, W2
and W3 referring to limited, medium and maximum irrigation were applied to each crop depending
on the seasonal rainfall and the critical crop growth stage. The three water regimes were used with
five nitrogen levels from T1 to T5, (T1, 0% N; T2, 75% N; T3, 100% N; T4, 150% N; T5, 100% N
from organic source) in a split plot design for the four crops grown in sequence.

Significant water and nitrogen interaction was observed for ET and soil profile water extraction
pattern. Averaged across nitrogen treatments, ET in W2 and W3 were higher by 17 and 26%,
respectively than W1 in maize 2002 and by 12 and 19% in maize 2003. In case of wheat, ET in
W2 and W3 were higher by 27 and 58% than W1 in 1st crop and by 37 and 70% in 2nd crop. The
effect of nitrogen regime, however, was prominent in both crops of maize and wheat, with
significantly higher profile soil moisture depletion in T4 of each water regime. In all cases, lowest
water depletion was observed in control plots receiving 0% N.

In both crops, water extraction from surface 60 cm was highest in W3 followed by W2 and W1. In
maize, the % extraction from 0 to 60 cm layer varied from 71 to 76% (W1), 70-79% (W2) and 75-
82% (W3), whereas the values for wheat were 70-77, 72-79 and 75-83% for W1, W2 and W3,
respectively. The 90-120 cm layer contributed only 3-14% to total water extraction in both the
crops. From 90 to 120 cm layer, higher extraction was observed in W1 as compared to W3. The
extraction values in W1, W2 and W3 in maize were 9-13, 7-14 and 3-9, respectively, whereas the
corresponding values in wheat were 8-14, 5-12 and 3-7% for the three water regimes. Effect of
nitrogen treatments on water extraction from deeper layer was observed with higher extraction in
highest fertilized treatment (T4) as compared to other treatments.
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Abstract:

Accurate and spatially explicit monitoring of gross primary productivity of agricultural ecosystems
at a large scale is of great significance to assessment of crop conditions and agricultural
production, and is necessary for understanding the carbon balance of the terrestrial biosphere.
Identifying crop intensity (including multiple cropping and crop calendar) dynamics and assigning
appropriate light use efficiency to C3 and C4 crops could substantially improve our ability to model
and evaluate the seasonal dynamics of carbon flux in intensified agricultural ecosystems. In this
paper, we have analyzed temporal dynamics of vegetation indices and phenological
characteristics in the winter-wheat and maize double cropping system using multi-year satellite
images from the moderate resolution imaging spectral radiometer (MODIS) and in situ observation
of key crop phenological transition dates. The multiple cropping and crop calendar information
were incorporated into simulations of the satellite-based vegetation photosynthesis model (VPM).
Canopy-level maximum light use efficiency, a key parameter in the satellite-based VPM model,
was estimated for both winter wheat (C3) and maize (C4) based on the observed CO2 flux data
from an eddy flux tower site in a winter wheat-maize double cropping agro-ecosystem in the
Huang-Huai-Hai plain, China. The seasonal dynamics of GPP predicted by the VPM model agreed
well with estimated GPP from eddy flux tower data. These results demonstrate the potential of the
satellite-driven VPM model for scaling-up GPP estimation of intensified agricultural ecosystems,
which is relevant to food production and security.
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Abstract:

In their 2008 paper entitled 'Impact of recent climatic change ...", Xiao et al. [Xiao, G., Zhang, Q.,
Yao, Y., Zhao, H., Wang, R., Bai, H., Zhang, F., 2008. Impact of recent climatic change on the
yield of winter wheat at low and high altitudes in semi-arid northwestern China. Agric. Ecosyst.
Environ. 127, 37-42] presented evidence for increasing grain yield of winter wheat (Triticum
aestivum L.) from 1981 to 2005 at two locations in China, as well as for non-linear effects of rainfall
and mean temperature on yield. Inspection of their graphs suggested that the responses were
overstated. Reanalysis of five graphs indicated that yield had increased at just one site, that there
was no effect of rainfall, and that mean temperature only affected yield at the higher site. This
temperature effect was described with an exponential function (r2 = 0.32), but the response could
equally be considered linear (r2 = 0.27). Overall, the reanalyses suggest that four described
relations were incorrect due to errors in analysis or reporting. The results highlight the difficulties
with using regression with historic data to detect effects of climatic change on agriculture.
Keywords: Climate change; Grain yield; Regression; Statistics; Wheat
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Abstract:

Wheat and rye straws were pretreated with ozone to increase the enzymatic hydrolysis extent of
potentially fermentable sugars. Through a 25-1 factorial design, this work studies the influence of
five operating parameters (moisture content, particle size, ozone concentration, type of biomass
and air/ozone flow rate) on ozonization pretreatment of straw in a fixed bed reactor under room
conditions. The acid insoluble lignin content of the biomass was reduced in all experiments
involving hemicellulose degradation. Near negligible losses of cellulose were observed. Enzymatic
hydrolysis yields of up to 88.6% and 57% were obtained compared to 29% and 16% in non-
ozonated wheat and rye straw respectively. Moisture content and type of biomass showed the
most significant effects on ozonolysis. Additionally, ozonolysis experiments in basic medium with
sodium hydroxide evidenced a reduction in solubilization and/or degradation of lignin and reliable
cellulose and hemicellulose degradation.
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Abstract:

We examined the possibility of cultivating Agaricus bisporus (Ab) on various grains and agricultural
by-products, with the objective of improving yield capacity of substrate pre-colonized by
Scytalidium thermophilum (St). Radial growth rate (RGR) of St at 45 [degree sign]C ranged from
no growth on sterile wheat grain to 14.9 mm/d on whole oats. The linear extension rate (LER) of
Ab, grown on St-colonized substrate (4 days at 45 [degree sign]C), ranged from a low of 2.7 mm/d
on 100% corncobs to 4.7 mm/d on a 50/50 mixture of ground corncobs/millet grain. Several other
substrates containing wheat straw + ground corncobs + boiled millet and pre-colonized by St (4
days at 42 +/- 3 [degree sign]C), were evaluated for production of Ab. The biological efficiency
(BE) of production increased linearly with the addition of millet to the formula. However, substrates
with millet levels [greater-or-equal, slanted]84% often were contaminated before mushroom
harvest. Maximum BE (99%) and yield (21.6 kg/m2) were obtained on St-colonized wheat straw +
2% hydrated lime supplemented with 9% commercial supplement added both at spawning and at
casing.
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Abstract:

Wavelet texture analysis was used for classification of eight Western Canadian wheat classes
using near infrared hyperspectral imaging of bulk samples. Hyperspectral images (slices) at 10 nm
interval were acquired in the wavelength range 960-1700 nm. From each slice of hyperspectral
data, central 256 x 256 pixels were analyzed using a wavelet transformation at five levels
(resolutions) employing Daubechies-4 wavelets. Energy and entropy features were computed at
each level in the horizontal, vertical, and diagonal orientations. Additionally, rotational invariant
features were obtained by adding features from all three orientations. Based on a stepwise linear
discriminant analysis, top 100 features were selected and used for classification of wheat classes.



Linear and quadratic statistical classifiers and a standard back propagation neural network (BPNN)
classifier were used for classification using top 10-100 features. In another approach, principal
component (PC) score images obtained from hypercubes were used for wavelet analysis and
classification.

The wavelet energy features contributed more than the entropy features in class discrimination.
The rotational invariant features were more important than the features at any individual
orientation. The wavelet texture features at finer resolutions were more important than those at the
coarser resolutions.

The highest average classification accuracy of eight classes was 99.1% when top 90 features
were used for classification in a linear discriminant classifier. The BPNN had the highest average
classification accuracy of 92.1% using the top 70 features. Using wavelet features from score
images, the PC2 features gave the highest classification accuracy (79.9%). The wavelet texture
features of hyperspectral images can be used effectively for classification of wheat classes of
Western Canada.

Lubomir Vechet, Lenka Burketova, Milada Sindelarova, A comparative study of the efficiency of
several sources of induced resistance to powdery mildew (Blumeria graminis f. sp. tritici) in wheat
under field conditions, Crop Protection, Volume 28, Issue 2, February 2009, Pages 151-154, ISSN
0261-2194, DOI: 10.1016/j.cropro.2008.09.009.
(http://www.sciencedirect.com/science/article/B6 TS5T-4TYXKX1-
1/2/ba8294a0cef49ead2f46917b47a3661c)

Abstract:

In comparison with untreated controls, both synthetic and biologically sourced inducers of
resistance significantly decreased the severity of powdery mildew in a 3-year, small-plot
experiment which included other cultivars with varying resistance to powdery mildew as reference,
on the susceptible winter wheat cultivar, Kanzler. The most prominent effects were observed
following treatments with benzothiadiazole, extracts made of ginger (Zingiber officinale Roscoe)
and curcuma (Curcuma longa L.) rhizomes, and giant knotweed (Reynoutria sacchaliensis L.)
leaves, which were highly efficient in all 3 years of the experiment. Other inducers such as oak
bark (Quercus robur L.) extract, salicylic acid as well as a solution of glycine betaine were also
effective. All inducers under study had halted disease progress by 27 d after application. The
induced resistance was long-lasting and the severity of the disease, when compared with the
untreated control, was decreased to between 2% and 53%, depending upon the year.
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R. Alvarez, Predicting average regional yield and production of wheat in the Argentine Pampas by
an artificial neural network approach, European Journal of Agronomy, Volume 30, Issue 2,
February 2009, Pages 70-77, ISSN 1161-0301, DOI: 10.1016/j.eja.2008.07.005.
(http://www.sciencedirect.com/science/article/B6T67-4TC2S2V-
1/2/d148958e28f0ae3a4e291e99093ad7e6)

Abstract:

A regional analysis of the effects of soil and climate factors on wheat yield was performed in the
Argentine Pampas in order to obtain models suitable for yield estimation and regional grain
production prediction. Soil data from soil surveys and climate data from meteorological records
were employed. Grain production information from statistics at county level was integrated at a
geomorphological level. The Pampas was divided into 10 geographical units and data from 10
growing season were used (1995-2004). Surface regression and artificial neural networks (ANN)
methodologies were tested for analyzing the data. Wheat yield was correlated to soil available
water holding capacity (SAWHC) in the upper 100 cm of the profiles (r2 = 0.39) and soil organic
carbon (SOC) content (r2 = 0.26). The climate factor with stronger effect on yield was the
rainfall/crop potential evapotranspiration ratio (R/CPET) during the fallow and vegetative crop



growing cycle periods summed (r2 = 0.31). The phototermal quotient (PQ) during the pre-anthesis
period had also a significant effect on yield (r2 = 0.05). A surface regression response model was
developed that account for 64% of spatial and interannual yield variance, but this model could not
perform a better yield prediction than the blind guess technique. An ANN was fitted to the data that
accounted for 76% of yield variability. Comparing predicted versus observed yield a lower RMSE
(P = 0.05) was obtained using the ANN than using the regression or the blind guess methods.
Regional production estimations performed by the ANN showed a good agreement with observed
data with a RMSE equivalent to 7% of the whole surveyed area production. As variables used for
the ANN development may be available around 40-60 days before wheat harvest, the
methodology may be used for wheat production forecasting in the Pampas.

Keywords: Wheat; Yield estimation; Argentine Pampas

Budong Qian, Reinder De Jong, Samuel Gameda, Multivariate analysis of water-related
agroclimatic factors limiting spring wheat yields on the Canadian prairies, European Journal of
Agronomy, Volume 30, Issue 2, February 2009, Pages 140-150, ISSN 1161-0301, DOI:
10.1016/j.€ja.2008.09.003.

(http://www.sciencedirect.com/science/article/B6T67-4TTM389-
1/2/ce7888e411370acd193e5038bda9bb19)

Abstract:

Water use by spring wheat and soil water contents at meteorological stations on the Canadian
prairies were simulated with the Versatile Soil Moisture Budget model for different crop growth
stages. Six water-related agroclimatic indices at five growth stages (seeding-emergence,
emergence-jointing, jointing-heading, heading-soft dough and soft dough-harvest) and previous
non-growing season were correlated to spring wheat yields in the three prairies provinces and in
the entire prairie region for the years 1976-2006. Principal component analysis was applied to
explore major modes of joint variability in the regional water-related agroclimatic indices.
Canonical correlation analysis was employed to further identify joint variability patterns of the
water-related indices associated with regional spring wheat yields. Results showed some common
features of the effects of the water-related factors at different growth stages: lower-than-normal
moisture stress at the jointing-heading stage favoured spring wheat yields in all three provinces.
Regional differences were also seen, for example, a slight moisture stress at the heading-soft
dough stage could be beneficial to spring wheat yields in Manitoba because of its relatively wetter
climate compared to the other two provinces. The results can be used for a better understanding
of the effects of water-related agroclimatic conditions at different growth stages on final spring
wheat yields on the Canadian prairies, leading to the improvement of crop management. The
results can also be used in regional yield forecasting and in the projection of climate change
impacts on crop production. This study provided an example of how to quantify crop-climate
relationships by the use of statistical multivariate analysis tools.

Keywords: Spring wheat vyield; Agroclimatology; Versatile Soil Moisture Budget; Principal
component analysis; Canonical correlation analysis

Lucia Brindzova, Maria Mikulasova, Maria Takacsova, Silvia Mosovska, Alena Opattova,
Evaluation of the mutagenicity and antimutagenicity of extracts from oat, buckwheat and wheat
bran in the Salmonella/microsome assay, Journal of Food Composition and Analysis, Volume 22,
Issue 1, February 2009, Pages 87-90, ISSN 0889-1575, DOI: 10.1016/j.jfca.2008.07.009.
(http://www.sciencedirect.com/science/article/B6WJH-4TCYCFM-
1/2/da0159f22806755de76ef7c81ed10c96)

Abstract:

This study examined the mutagenic and antimutagenic activities of the DMSO extracts from the
oat, buckwheat and wheat bran, which are good sources of polyphenols with antioxidant and
anticarcinogenic properties. Extracts from buckwheat and wheat bran showed no mutagenic



activity. Oat extract showed slight mutagenic effect in Salmonella typhimurium TA102. The
antimutagenic activities against direct-acting (3-(5-nitro-2-furyl)acrylic acid, 2-nitrofluorene,
hydrogen peroxide) and indirect-acting (aflatoxin B1) mutagens were also investigated using Ames
test with S. typhimurium TA98, TA100 and TA102. Cereal extracts exhibit concentration-
dependent protective antigenotoxic activity against all used mutagens. The total phenolic content
in studied cereal extracts expressed as gallic acid equivalent increases in the order: buckwheat <
wheat bran < oat. Total flavonoid content expressed as rutin equivalent increases in the order: oat
< wheat bran < buckwheat.

Keywords: Cereals; Pseudocereals; Antimutagenic activity; Phenolic compounds; Food
composition

S.G. Haddad, M.A. Ata, Growth performance of lambs fed on diets varying in concentrate and
wheat straw, Small Ruminant Research, Volume 81, Issues 2-3, February 2009, Pages 96-99,
ISSN 0921-4488, DOI: 10.1016/j.smallrumres.2008.11.015.
(http://www.sciencedirect.com/science/article/B6 TC5-4VGMP72-
1/2/7337034d0b20a0c8fc61ae0b6977aaef)

Abstract:

The objective of this study was to investigate the effects of wheat straw level on growth
performance and carcass parameter of lambs fed high concentrate diets. Thirty-six Awassi lambs
(17.9 +/- 1 kg) were randomly assigned to four experimental high concentrate diets with various
wheat straw levels in a completely randomized design for 58 days. The experimental diets were
isonitrogenous (16% CP) and contained 0, 5, 10 and 15% wheat straw. Results gained indicated
that intake of dry matter; crude protein and metabolizable energy of the high wheat straw diets (10
and 15%) were similar (P > 0.05) and significantly higher (P < 0.05) than low wheat straw diets (0
and 5%). Final body weight, total weight gain, daily weight gain and feed efficiency of the high
wheat straw diets were significantly (P < 0.05) better than low wheat straw diets. Furthermore, the
carcass parameters of the high wheat straw diets were significantly (P < 0.05) superior to low
wheat straw diets. In conclusion therefore, it may be recommended that high concentrate diets for
Awassi lambs should contain at least 10% wheat straw for good growth performance and carcass
quality.

Keywords: Awassi lambs; High concentrate diets; Wheat straw; Growth

Fabiola Bastian, Lamia Bouziri, Bernard Nicolardot, Lionel Ranjard, Impact of wheat straw
decomposition on successional patterns of soil microbial community structure, Soil Biology and
Biochemistry, Volume 41, Issue 2, February 2009, Pages 262-275, ISSN 0038-0717, DOI:
10.1016/j.s0ilbio.2008.10.024.

(http://www.sciencedirect.com/science/article/B6 TC7-4VOMXXF-
1/2/523edc7d7¢16e91305cad9b7715b8f74)

Abstract:

The dynamics of indigenous bacterial and fungal soil communities were followed throughout the
decomposition of wheat straw residue. More precisely, such dynamics were investigated in the
different soil zones under the influence of decomposing wheat straw residue (i.e. residues, soil
adjacent to residue = detritusphere, and bulk soil). The genetic structures of bacterial and fungal
communities were compared throughout the decomposition process long by applying B- and F-
ARISA (for bacterial and fungal-automated ribosomal intergenic spacer analysis) to DNA extracts
from these different zones. Residue decomposition induced significant changes in bacterial and
fungal community dynamics with a magnitude of changes between the different soil zones ordered
as followed: residue > detritusphere > bulk soil, confirming the spatial structuration of the sphere of
residue influence to the 4-6 mm soil zone in contact with residue. Furthermore, significant
differences in the structure of bacterial and fungal communities were apparent between the early
(14 and 28 days) and late (from 56 to 168 days) stages of decomposition. These could be related



to ecological attributes such as the succession of r- (copiotrophs) and K- (oligotrophs) strategists.
Microbial diversity at the early (28 days) and late (168 days) stages of degradation was further
analysed by a molecular inventory of 16S and 18S rDNA in DNA extracts from the residue zone.
This confirmed the succession of different populations during residue decomposition. Fluorescent
Pseudomonas spp. and Neurospora sp. were dominant in the early stage with subsequent
stimulation of Actinobacteria and Deltaproteobacteria taxa, as well as Basidiomycota fungal taxa
and Madurella spp. According to the ecological attributes of these populations, microbial
succession on fresh organic residue incorporated in soil would be dominated by copiotrophs and r-
strategists in the early stages, with oligotrophs (K-strategists) increasing in relative abundance as
substrate quantity and/or quality declines over time.

Keywords: Plant residue; Community dynamics; Bacterial diversity; Fungal diversity;
Detritusphere; Soil microcosms
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rumen characteristics in cattle offered whole-crop wheat or barley silages of contrasting grain to
straw ratios, Animal Feed Science and Technology, Volume 148, Issues 2-4, 16 January 2009,
Pages 192-213, ISSN 0377-8401, DOI: 10.1016/j.anifeedsci.2008.03.013.
(http://www.sciencedirect.com/science/article/B6T42-4SDNK89-
1/2/90bde9e888afb7ec91a20d2e31a0aeeb)

Abstract:

The effects of varying the grain (G) to straw (S) ratio (G:S) of whole-crop wheat and barley silages
on intake and digestibility and whole-crop barley silage on rumen fermentation characteristics were
examined in two parallel studies. For the intake and digestibility study, eight Aberdeen Angus
cross-bred steers (mean bodyweight 407 kg (S.D. 24.2)) were used in two (barley and wheat) 4 x
4 Latin Square designed experiments. The dietary treatments were four G:S ratios: 0:100, 30:70,
60:40 and 90:10. Intake of grain linearly increased (P<0.001) while that of straw decreased
(P<0.001) as the ratio of G:S increased for both cereals. No effect (P>0.05) was observed in total
dry matter (DM) intake (DMI) or in DMI per kg liveweight. There was a positive linear (P<0.001)
effect on the digestibility of the DM and organic matter (OM) and a negative linear effect on neutral
detergent fibre (aNDFom) digestibility (P<0.01) as the G:S ratio increased for both cereals. Both a
positive linear (P<0.05) and quadratic (P<0.01) effect were observed for the G:S ratio on nitrogen
(N) digestibility of barley and a corresponding positive linear increase (P<0.01) for wheat. A
negative linear effect was found for digestibility of starch (P<0.01) and a positive linear effect for
faecal grain content (P<0.01) with increasing G:S ratio. Four Holstein-Friesian steers (mean
bodyweight 659 kg (S.D. 56.9)) fitted with rumen cannulae were used in the rumen study. A
negative linear effect of G:S ratio was found on rumen pH (P<0.001) while a positive linear effect
was found on rumen ammonia (P<0.001) and total volatile fatty acid (VFA) concentration (P<0.01)
with increasing G:S ratio. A negative linear effect (P<0.01) was found on the molar proportion of
acetic acid. However, this decrease was offset by linear increases in the molar proportions of iso-
and n-butyric acid, iso- (P<0.01) and n- (P<0.05) valeric acid, and to a lesser extent in propionic
acid (P<0.01). No effect of treatment was found on rumen pool sizes of DM or its constituents. A
positive linear effect (P<0.01) was found on the effective degradability (ED) of the DM, OM, N and
starch while it was found to be negative in aNDFom (P<0.05). No effect (P>0.05) was found on the
fractional clearance rates of DM, OM, aNDFom or starch or on liquid passage rate. It is concluded
that increasing the G:S ratio in whole-crop wheat or barley silage linearly increased the intake of
digestible nutrients for both wheat and barley and increasing the G:S ratio for whole-crop barley
increased the concentration of fermentation products (total VFA, ammonia and the molar
proportions of the VFAs, except acetic acid) in the rumen.
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Jing Wang, Baoguo Sun, Yanping Cao, Yuan Tian, Protein glycation inhibitory activity of wheat
bran feruloyl oligosaccharides, Food Chemistry, Volume 112, Issue 2, 15 January 2009, Pages
350-353, ISSN 0308-8146, DOI: 10.1016/j.foodchem.2008.05.072.
(http://www.sciencedirect.com/science/article/B6T6R-4SMWFKC-
B/2/66917e1d7e18a32f730980fab849d625)

Abstract:

Protein glycation is believed to play an important role in the development of long-term disorders
associated with diabetes. Water-soluble feruloyl oligosaccharides (FOs) from wheat bran, the
ferulic acid esters of oligosaccharides, have been reported as natural antioxidants. The present
work assesses the chelating activity of FOs and their inhibition of protein glycation in a bovine
serum albumin (BSA)/glucose system, using fluorescence spectroscopy and sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). FOs exhibited an effective ferrous ion
chelating activity, and quenched the fluorescence intensity of glycated BSA in a dose-dependent
manner with 64.0% of inhibition at 1.0 mg/ml. Further, the formation of advanced glycation end
products in the tested system was significantly decreased by FOs, as shown by SDS-PAGE.
These data indicate that FOs might be beneficial as glycation inhibitors under specified conditions.
Keywords: Feruloyl oligosaccharides; Glycation; Protein; Wheat bran
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enhanced ultraviolet-B radiation and soil drought on water use efficiency of spring wheat, Journal
of Photochemistry and Photobiology B: Biology, Volume 94, Issue 1, 9 January 2009, Pages 54-
58, ISSN 1011-1344, DOI: 10.1016/j.jphotobiol.2008.09.005.
(http://www.sciencedirect.com/science/article/B6 THO-4TK47BT-
1/2/5a1e1d213f9ac10e99240345¢73235fd)

Abstract:

The effect of enhanced ultraviolet-B radiation (280-315 nm) and water stress on water
consumption, instantaneous water use efficiency (WUEI), season-long water use efficiency
(WUESs) and leaf stable carbon isotope composition ([delta]13C) of three spring wheat cultivars
(Triticum aestivum L.) was investigated under field conditions. The relationship between WUEi and
WUEs with [delta]13C was analyzed. Compared with the control, enhanced UV-B or water stress
alone or in combination led to lower water use, and soil drought had a stronger influence on water
use than supplementary UV-B irradiance. Soil drought increased the instantaneous water use
efficiency (WUEI) and UV-B radiation decreased it significantly in comparison to the control. The
combination of UV-B and water stress resulted in increased/reduced or no changed WUEI,
different with change. Season-long water use efficiency (WUEs) showed the same trend as
observed with WUEi under the conditions of UV-B radiation and water stress, except that no
significant difference between control and drought in cv. Heshangtou. WUEs under the combined
conditions of UV-B and water stress, was clearly increased in every cultivar. Enhanced UV-B
radiation and the combination with drought led to negative foliar stable carbon isotope composition
([delta]13C) and drought alone resulted in a positive value for [delta]13C. The relationship between
foliar stable carbon isotope composition and instantaneous water use efficiency was not
significant. Nevertheless, a positive correlation with [delta]13C against season-long water use
efficiency was observed. The results indicated that [delta]13C can be a useable parameter for
selecting a crop genotype having higher water use efficiency.
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(http://www.sciencedirect.com/science/article/B6T6M-4T2RYV5-
2/2/9eb2910fcb1ca09658a8fc8451576058)

Abstract:

Raised beds are widely used in agriculture in developed countries and have proven to be an
excellent option for wheat. Permanent raised beds may also offer benefits for rice-wheat (RW)
systems in South Asia, in terms of both production and the possibility that furrow-irrigation may be
more efficient than flood irrigation. The performance of a RW system on permanent raised beds
(37 cm wide, 15 cm high, furrow width 30 cm) was compared with conventional cultivation on the
flat on sandy loam and loam soils in replicated experiments in central Punjab, India. The
experiments commenced with wheat sown in November 2002, and were continued for 8 crops.
Yields of conventionally tilled wheat (CTW) ranged from 3.6 to 4.9 t ha-1 and tended to be higher
on the loam than on the sandy loam. Yields of wheat on fresh and permanent beds (WB and
DDWB, respectively) were similar to yields on CTW and direct-drilled wheat on the flat (DDW)
except when establishment was sub-optimal on the beds on both soils in 2004-2005. It was also
lower on the beds on the sandy loam in 2002-2003 when tillering did not compensate for the lower
sowing rate on the beds. In each case, the poorer performance on beds appeared to be
associated with the more rapid drying of the beds than the flats, and thus the need for greater
precision in irrigation and sowing management with beds on sandy loam and loam soils. Yield on
beds relative to flats did not change as the beds aged.

Yields of transplanted rice on permanent beds (TRB) were depressed relative to yields of puddled
transplanted rice (PTR) with the same alternate wetting and drying water management, regardless
of age of the bed (from 1st to 8th crop) and soil type. Yields of TRB relative to PTR declined as the
beds aged, over the first 2-3 years, from about 80 to 90% to less than 50% of PTR. Biomass
production in TRB was always significantly less than in PTR, starting from 35 d after transplanting.
Performance of direct-seeded rice on beds (DSRB) was even poorer. Serious root knot nematode
infestation was also a serious problem in transplanted rice on the sandy loam in the absence of
continuous flooding, on both TRB and PTR. The DSRB suffered from severe iron deficiency each
year on both soils despite several iron sprays beginning as early as 15 days after transplanting,
and yields declined from about 60% of PTR with the same irrigation scheduling in the first rice crop
to less than 25% of PTR in the third rice crop.

Total annual system productivity was highest using puddled transplanted rice (PTR) in rotation
with fresh beds (WB) for wheat, CTW or DDW on the flat. Average productivity of these systems
over the first 4 years was 9.5 t ha-1 y-1 on a sandy loam soil and 10.3 t ha-1 y-1 on a loam soil.
Productivity of RW on permanent raised beds with transplanted rice declined as the beds aged,
and averaged 77-79% of the productivity of the best systems mainly due to declining yield of TRB
relative to PTR. Averaged over the first 3 years, productivity of permanent beds with direct-seeded
rice (DSRB) was even lower (only 62-68% of the best systems) due to much lower yields of DSRB.
Permanent bed RW systems seem to have limited potential under the prevailing soil and climatic
conditions of Punjab, India, with current varieties and management. Further research on
permanent raised beds for RW systems should focus on the selection of suitable rice and wheat
cultivars, soil health issues such as nematodes and iron deficiency, weed control, irrigation
scheduling, N management and soil compaction.

Keywords: Rice-wheat; Tillage; Wheat yield; Direct-seeded rice; Transplanted rice; Permanent
raised beds; Direct-drilled wheat
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improve predictions of the nitrogen status for winter wheat crop, Field Crops Research, Volume
110, Issue 1, 5 January 2009, Pages 27-34, ISSN 0378-4290, DOI: 10.1016/j.fcr.2008.06.012.
(http://www.sciencedirect.com/science/article/B6 T6M-4TG2902-
1/2/f840791b861b76c342c8868072ch7828)

Abstract:



Dynamic crop models can be used to predict the occurrence of nitrogen deficiency during crop
growth and optimize nitrogen fertilisation. However, prediction errors can be large and may lead to
wrong recommendations. The objective of our work is to study the value of correcting the dynamic
model Azodyn using transmittance measurements made with the N-Tester(R) (Yara) to predict the
nitrogen status of a winter wheat crop. Our approach is to use a Bayesian method called the
'interacting particle filter' to fit the model's state variables to measurements obtained over the
course of the season. This approach was assessed on 44 experimental plots. Predictions of crop
biomass, nitrogen uptake and nitrogen nutrition index were first performed for each plot by using
the model without any correction. A second series of predictions was then performed for the same
variables by correcting the model with N-Tester measurements at GS 7 on Feekes' scale. The
results showed that the second series of predictions were more accurate. Depending on the
prediction dates, model corrections reduced the root mean squared error by 18.1-53.2% for
nitrogen nutrition index, by 9.1-10.1% for biomass, and by 17.1-45.0% for nitrogen uptake. The
predictions were improved up to 52 days after the measurement but the degree of improvement
was higher when the prediction date was close to the measurement date. The results also showed
that, when corrected, model predictions were very sensitive to values of N-Tester measurements.
It is therefore necessary to use N-Tester measurements which are as precise as possible.
Keywords: Bayesian method; Crop model; Data assimilation; Filter; N-Tester; Nitrogen deficiency;
Prediction error
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Abstract:

Spike grain number, a major component in the yield of wheat, is suspected of being determined by
the sudden death of most of the initiated floret primordia, which occurs at around booting. By
counting twice weekly the number of floret primordia in the middle and top spikelets, the onset time
for the death of floret primordia (Td) was assessed in six genotypes of differing earliness and
fertility subjected to three treatments that were applied during stem elongation. The variation in Td
was positively correlated with overall earliness, as well as with spike fertility. Ovary development
and enlargement were quantified in eight specified positions within the spikes, but Td could not be
assigned to a developmental stage attained by any ovary. Development and enlargement were
very strongly correlated with each other throughout the floret lifetime, yet with significant effects of
genotype, treatment and position within spikes. In each position within a spike, the proportion of
florets that set a grain correlated to the initial delay of development as compared to the most
advanced floret (r2 = 0.64), but this correlation was severely biased by genotype and the floret
position effect. Better correlations were obtained with either the development or width of each
ovary at Td, thus highlighting the role of the preceding phase. The best prediction (r2 = 0.93) was
obtained from the ratio of ovary width to that of the most advanced floret at Td. The importance of
this width ratio emphasized the role of partitioning in grain set: only florets able to divert nutrients
survived after Td and eventually set a grain. This relationship was no longer biased by floret
position, while some remaining variability due to genotype suggested potential for plant breeding:
width ratios at Td were generally related to the growth duration of various primordia, as well as to
their relative growth rate.
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N. Ahmad, F.U. Hassan, R.K. Belford, Effect of soil compaction in the sub-humid cropping
environment in Pakistan on uptake of NPK and grain yield in wheat (Triticum aestivum): .
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1/2/8da482300a2f75af8360a10624ac1c7d)

Abstract:

Soil compaction is a major cause of decrease in crop yield. The most serious cause of soil
compaction is continuous ploughing at the same depth which affects bulk density, porosity and
root proliferation, consequently affecting concentration and uptake of nutrients by plants. The
effects of soil compaction on concentration and uptake of Nitrogen, Phosphorus and Potassium
(NPK) by wheat were studied at the Agriculture Research Institute, Mingora, Pakistan in two
separate experiments, conducted during 2002-2003 and repeated in 2003-2004. The treatments in
each experiment consisted of four compaction levels arranged in a randomized complete block
design replicated four times. Subsoil compaction affected soil bulk density and total porosity. With
increasing compaction, bulk density increased in the range of 15-26% while total porosity
decreased in the range of 15-27%. Compaction treatments significantly and progressively
decreased concentration and uptake of NPK in both years of the experiments. Higher nutrient
concentration and uptake was recorded during the second year as compared to first year, probably
as a result of higher seasonal rainfall. Concentration of NPK showed reductions of 5-20%, 10-53%
and 9-21%, respectively, due to the compaction treatments over control. The uptake of NPK
decreased due to the compaction treatments in the range of 7-26%, 11-54% and 11-28%,
respectively, over control. Compaction treatments decreased the dry matter accumulation in the
range of 2-9% whereas grain yield showed a reduction of 5-48%. Inverse relationships between
bulk density, and concentration and uptake of NPK, dry matter accumulation and grain yield were
recorded. The implications of these findings for intensive agricultural systems in Pakistan and
similar environments are discussed.

Keywords: Compaction; Nutrient uptake; Bulk density; Total porosity; NPK; Grain yield
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Abstract:

Alleviation of soil compaction can be achieved through application of appropriate measures which
will vary from soil to soil and with the socio-economic factors of the farmers. The effects of
alleviation measures applied to artificially compacted soil on yield components, grain yield, dry
matter and nutrient uptake by wheat was studied at the Agriculture Research Institute, Mingora,
Pakistan, in two separate experiments in 2002-2003 and 2003-2004. The improvement measures
included deep ploughing (DP), farmyard manure (FYM) and gypsum (GYP), and comprised a
compacted control and four treatments T1 (control), T2 (DP), T3 (DP + FYM), T4 (DP + gypsum)
and T5 (DP + FYM + GYP), arranged in completely randomized block design replicated four times.
Improvement measures applied to compacted soil significantly decreased soil bulk density and
increased total porosity. Bulk density decreased in the range of 12-15% while total porosity
showed an increase of 16-23% over the control. Improvement measures significantly increased
concentration and uptake of NPK in both years. Higher concentration and uptake was recorded
during the second year as compared to the first year, probably as a result of higher seasonal
rainfall in the second year. The uptake of NPK by wheat plants increased in the range of 43-51,
25-94 and 11-28%, respectively, over plants in the compacted control. Similarly, improvement
treatments increased grains spike-1, thousand grain weight, dry matter accumulation and grain
yield in the range of 14-21, 5-14, 3-10 and 21-37% respectively, over the control. This work



demonstrates that it is possible to overcome the deleterious effects of compaction induced by
wheeled traffic, and improve crop yields and nutrient uptake in intensive cropping systems in
rainfed environments in Pakistan and similar environments.

Keywords: Soil compaction; Soil improvement; Nutrient uptake; Yield components; Yield; Dry
matter
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Abstract:

Nitrogen (N) fertilisation boosts the grain yield of wheat through its influence on yield components,
phenology and leaf traits. Both crop growth and senescence are dependent on N supply, as are
the number of kernels set per unit area and per ear, and the mean kernel size. A two-season trial
of four semi-dwarf durum wheat cultivars, grown at two levels of N, was used to illustrate the
effects of N on canopy temperature, leaf resistance and flag leaf senescence pattern under
irrigated conditions in a Mediterranean climate, and to explore the consequences of these effects
on the crop phenology, its yield and its yield components. The well-fertilised crop developed a
larger leaf area index at anthesis and a lower leaf resistance, thus generating a lower canopy
temperature and delayed anthesis. Its grain fill duration was shorter, in spite of its lower canopy
temperature, presumably because the increased N availability resulted in the development of a
stronger sink (more kernels per unit area and per ear), which was associated with earlier
senescence, thereby shortening the duration of grain fill, and led to reduced kernel weight.
Keywords: Canopy temperature; Leaf resistance; SPAD readings; Nitrogen; Development; Durum
wheat
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Abstract:

The successful worldwide cultivation of hexaploid wheat in a diverse range of environments is
because of, in part, breeding and selection for appropriate heading date. To adjust and fine-tune
the heading time of hexaploid wheat to particular geographical regions and specific environment
within these, there is an urgent need to evaluate and use alternative alleles for heading time.
Aegilops tauschii, the donor species of D-genome of hexaploid wheat, has a wide geographic
distribution. The present study revealed a wide variation for heading time among 56 Ae. tauschii
accessions. All the accessions with short heading dates belonged to the ssp. tauschii, whereas
most of ssp. strangulata accessions showed very long heading date. The heading date was also
related to distribution of this species. The monotelosomic and monosomic analysis of a synthetic
hexaploid wheat showed that chromosome 2D derived from ssp. tauschii accession AS60 had a
major effect on promoting heading time with a reduction of more than 5 days. It is postulated that
this Ae. tauschii genotype possess the allele Ppd-Dt1 responsible for the insensitivity to
photoperiod. This allele is probably different from Ppd-D1 existing in hexaploid wheat. The new
allele Ppd-Dt1 derived from Ae. tauschii might be used as a source for hexaploid wheat breeding
on photoperiod response.
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Abstract:

Crop evapotranspiration (ET) is an important component of simulation models with many practical
applications related to the efficient management of crop water supply. The algorithms used by
models to calculate ET are of various complexity and robustness, and often have to be modified
for particular environments. We chose three crop models with different ET calculation strategies:
CROPWAT with simple data inputs and no calibrations, MODWht for intensive inputs and limited
calibrations, and CERES-Wheat with intensive inputs and more calibrations for parameters. The
three crop models were used to calculate ET of winter wheat (Triticum aestivum L.) grown at two
experimental sites of China and US during multiple growing seasons in which ET was measured
using lysimeter or soil water balance techniques. None of the models calculated daily ET well at
either Bushland or Zhengzhou as indicated by high mean absolute differences (MAD > 1.1 mm)
and root mean squared errors (RMSE > 2.0 mm). The three models tended to overestimate daily
ET when measured ET was small, and to underestimate daily ET when measured ET was large.
The fitted values of daily crop coefficients (Kc), calculated from daily ET and reference ET (ETo),
were very similar to those of Allen et al. (1998) [Allen, R.G., Pereira, S.L., Raes, D., Smith, M.,
1998. Crop evapotranspiration guidelines for computing crop water requirements. Irrigation and
drainage paper 56, Rome] although some Kc were overestimated (>=1.0). Leaf area index (LAl)
was poorly calculated by MODWht and CERES-Wheat, especially when using the Priestley-Taylor
method to estimate potential ET (PET). Poor overall ET calculation of three models was
associated with poorly estimated values of PET or ETo, Kc and LAI as well as their interactions.
Therefore, this suggested that considerable revisions and calibrations of ET algorithms of the three
models are needed for the improvement of ET calculation.
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Abstract:

Evaluation of adaptive management options is very crucial for successfully dealing with negative
climate change impacts. Research objectives of this study were (1) to determine the proper N
application rate for current practice, (2) to select a range of synthetic wheat (Triticum aestivum L.)
cultivars to expand the existing wheat cultivar pool for adaptation purpose, (3) to quantify the
potential impacts of climate change on wheat grain yield and (4) to evaluate the effectiveness of
three common management options such as early sowing, changing N application rate and use of
different wheat cultivars derived in (2) and given in the APSIM-Wheat model package in dealing
with the projected negative impacts for Keith, South Australia. The APSIM-Wheat model was used
to achieve these objectives. It was found that 75 kg ha-1 N application at sowing for current
situation is appropriate for the study location. This provided a non-limiting N supply condition for
climate change impact and adaptation evaluation. Negative impacts of climate change on wheat



grain yield were projected under both high (-15%) and low (-10%) plant available water capacity
conditions. Neither changes in N application level nor in wheat cultivar alone nor their synergistic
effects could offset the negative climate change impact. It was found that early sowing is an
effective adaptation strategy when initial soil water was reset at 25 mm at sowing but this may be
hard to realise especially since a drier environment is projected.

Keywords: Wheat grain yield; Climate change; Impact assessment; Adaptation evaluation; Early
sowing; Cultivars choices; N application level
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Abstract:

Continuous land application of biosolids in a beneficial-use program changes trace-element
availability to plants over time. Consequently, what regression model, if any, could best predict
wheat (Triticum aestivum L.) grain concentrations in a biosolids-amended dryland agroecosystem?
We calculated paraboloid, linear, quadratic, and exponential-rise-to-a maximum equations for
grain Ba, Cd, Cu, Mn, Mo, Ni, P, and Zn concentration versus number of biosolids applications
and/or soil NH4HCO3-dithethylenetriaminepentaacetic acid (AB-DTPA) extract concentrations for
two sites that had each received six applications of Littleton/Englewood, CO, USA Wastewater
Treatment Facility biosolids. The paraboloid-regression models were superior (higher R2 values,
lower S.E. of the estimate) to other models. Soils classified the same as the Weld soil (used in this
study) at the family level (fine, smectitic, mesic Aridic Argiustolls) encompass 25 soil series in 10
US states with an aerial extent of 2.3 x 106 ha. The paraboloid-regression model approach
probably would be applicable to these similarly classified soils.

Keywords: Paraboloid regression; Diethylenetriaminepentaacetic acid; Winter-wheat summer
fallow; Argiustoll
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Abstract:

Fusarium culmorum causes Fusarium head blight (FHB) disease of cereals, resulting in yield loss
and contamination of grain with the trichothecene mycotoxin, deoxynivalenol (DON). In a test for
potential disease control organisms, Pseudomonas fluorescens strains MKB 158 and MKB 249
and Pseudomonas frederiksbergensis strain 202 significantly reduced both the severity of FHB
disease symptoms caused by F. culmorum on wheat and barley ([greater-or-equal, slanted]23%; P
[less-than-or-equals, slant] 0.050) and the disease-associated loss in 1000-grain weight ([greater-
or-equal, slanted]16%; P [less-than-or-equals, slant] 0.050) under both glasshouse and field
conditions when applied 24 h pre-pathogen inoculation. Glasshouse studies showed that these
bacteria were more effective in controlling disease when applied 24 h pre- as opposed to 24 h
post-pathogen inoculation. The most striking finding was that, in the F. culmorum-inoculated field
trials, treatment with either of the two P. fluorescens strains (MKB 158 or MKB 249) also
significantly reduced the DON levels in wheat and barley grain (74-78%; P [less-than-or-equals,
slant] 0.050). This is the first report detailing the ability of fluorescent pseudomonad bacteria to
control FHB disease and simultaneously reduce mycotoxin contamination of wheat and barley
under field conditions.
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Abstract:

The combustion behavior of biomass and biomass-coal blends under typical heating conditions
was investigated. Thermogravimetric analyses were performed on bituminite coal, aspen
strawdust and wheat straw used alone and blended with different coal weight ratios. The behavior
of biomass fuels in the burning process (different rates of volatilization, char burning and heat
production) was analyzed, and the effects of a cold molding procedure for wheat straw on the
burning properties were investigated. In addition, the kinetic parameters for the thermal conversion
of each fuel were determined. Cold molding led to easier firing, and 5% coal was identified as the
ideal ratio to achieve similar heat release characteristics to strawdust. Such a mixed pellet fuel
with burning characteristics similar to aspen wood can be produced to take advantage of the wide
design basis for wood-fired boilers.

Keywords: Wheat straw; Aspen sawdust; Biomass-coal blends; Combustion behavior;
Thermogravimetry
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Abstract:

The aim of this study was to clarify the importance of the soluble fraction on cell wall
decomposition. Wheat plant was chosen as a model and was harvested at three stages of
maturity: anthesis (A stage), 20 days after anthesis (B stage) and physiological maturity (PM
stage). Wheat third internode (numbered down from the ear) were selected for this study.
Internode age influenced the cumulative CO2 kinetics with internodes from wheat stem harvested
at anthesis mineralizing 62.1% +/- 2.2 of added residue C whereas those harvested at the B and
PM stages mineralized 58.8% +/- 1.4 and 51.6% +/- 1.7, respectively of the added C. Chemical
analyses revealed that maturation of the selected internodes mainly altered residue quality by
modifying the proportion of soluble to cell wall fractions rather than the quality of these fractions.
The hexose to pentose ratios were good biomarkers of microbial sugars for both soluble and cell
wall fractions, as were the uronic acids, which are not commonly determined in soil decomposition
studies. This study clearly demonstrated that the contents of the internode soluble fraction did not
affect the extent of cell wall C mineralization. Therefore, the soluble content of crop residues would
not regulate the soil microbial populations able to mineralize cell wall C. However, this needs to be
validated on a broader range of residue types with different nature of cell wall C or soluble
compounds.
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Abstract:

Biosorption equilibrium and kinetics of Cd2+ and Cu2+ ions on wheat straw, Triticum aestivum, in
an aqueous system were investigated. Among the models tested, namely the Langmuir,
Freundlich, Temkin, and Dubinin-Radushkevich isotherms, the biosorption equilibrium for both
Cd2+ and Cu2+ was best described by the Langmuir model. The Langmuir biosorption capacity for
Cd2+ was about 27% higher than that for Cu2+. It was also found that biosorption of Cd2+ and
Cu2+ by wheat straw followed second-order kinetics. The equilibrium amount of metal ions
adsorbed onto the wheat straw increased with increasing of pH from 4.0 to 7.0, and the effect was
more pronounced for Cd2+ than for Cu2+. The equilibrium adsorbed amount also increased with
the initial concentration of the metal ions, as expected. On the other hand, an increase of
temperature from 25 to 30 [degree sign]C only enhanced the biosorption of Cd2+ and Cu2+
slightly. The apparent temperature independence and the strong pH dependence of the amount of
metal ions adsorbed along with moderate mean free energies of biosorption (between 8.0 and
12.9 kd mol-1) altogether indicate that biosorption of Cd2+ and Cu2+ by wheat straw might follow
a chemisorption mechanism.
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Abstract:

To investigate the concept of a xylosidase-based process for the continuous production of xylose
from arabinoxylan-containing feedstocks, a [beta]-xylosidase from Bacillus halodurans C-125 was
immobilized and deployed in packed bed reactor (PBR). Among the several immobilization
methods tested, glutaraldehyde-mediated immobilization on chitosan was the best both in terms of
immobilization and activity yields (91% and 72.9%, respectively). In batch experiments the
immobilized enzyme hydrolyzed wheat bran hydrolysates quite efficiently, consuming nearly all
xylobiose and xylotriose after 6 h. Its reusability showed only a 50% decrease of its activity after
92 h. Using the chitosan-immobilized [beta]-xylosidase in a PBR, xylose productivity was 7.2 g
xylose I-1 h-1 and the conversion factor was 0.55 (derived from initial xylose in the substrate). The
operational stability of the PBR was good, because only 25% of productivity was lost after the
treatment of three batches of substrate over a 72-h period.
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Abstract:

Fungicides are routinely used to prevent yield losses in winter wheat in southern Sweden. Yield
and 1000 grain weight (TGW) data from 432 trials in farmers' fields were evaluated to review long-
term vyields (1977-2005) and control of eyespot and Leaf Blotch Diseases (LBDs, including
Septoria tritici blotch, Stagonospora nodorum blotch and tan spot), powdery mildew, brown rust
and yellow rust. Regression analyses revealed that control of LBDs explained 74% of the yield
increase achieved by fungicide treatment at GS 45-61, followed by powdery mildew (20%), brown



rust (5%) and yellow rust (1%). Yield of both untreated and fungicide-treated plots increased from
approx. 6000 to 12[punctuation space]000 kg ha-1 over the period 1983-2005. Single eyespot
treatment improved yield by ~320 kg ha-1 yr-1 during the period 1977-2002, mainly due to
occasional years with severe eyespot. Single leaf disease treatment at GS 45-61 increased mean
yield by 10.3% or 810 kg ha-1 yr-1 (9.9% or 660 kg ha-1 yr-1 for 1983-1994 and 10.7% or 970 kg
ha-1 yr-1 for 1995-2005) due to increased TGW and grain numbers, especially in high-yielding
stands. Additional extra early treatment at GS 30-40 against LBDs increased yield by ~250 kg ha-
1 yr-1. Estimated variance in yield and TGW was higher between years than within years, while
that in yield increase and plant diseases was lower between years than within. The results confirm
potential and limits of fungicides and the need for supervised control strategies including factors
affecting disease, yield and interactions.
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Abstract:

The beneficial effects of inoculating with Azospirillum brasilense on crop productivity have been
widely described, but extensive use in typical agricultural field environments is scarcely
documented. The objective of this study was to quantify the productivity of wheat (Triticum
aestivum L.) whose seed was inoculated with a liquid formulation containing Azospirillum
brasilense INTA Az-39 strain under typical dryland farming conditions. The study was performed in
the 2002-2006 growing seasons, evaluating inoculated and non-inoculated seed at 297
experimental locations in the Pampas region of Argentina. The inoculated crops exhibited more
vigorous vegetative growth, with both greater shoot and root dry matter accumulation (12.9 and
22.0%, respectively). The inoculation increased the number of harvested grains by 6.1%, and
grain yield by 260 kg ha-1 (8.0%). Positive responses were determined in about 70% of the sites,
depending mostly on the attainable yield and independently of fertilization and other crop and soill
management practices. In general, more response to inoculation was observed in the absence of
major crop growth limitations, suggesting the complementary contribution of the Azospirillum
brasilense treatment to more efficiently developing higher yielding wheat.
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Abstract:

The wide use of pesticides in modern agriculture may cause side effects on the non-target
microflora. Data on the fungicide Tebuconazole effects on Azospirillum-wheat association are
scarce. We analyzed the effects of Tebuconazole on: (a) Azospirillum brasilense Sp245 growth in
pure culture, (b) A. brasilense Sp245 colonization of Triticum aestivum cv ProINTA Oasis roots, (c)
A. brasilense Sp245-inoculated seedlings growth under normal and water stress conditions in the



presence of 20% polyethylene glycol 8000. Seeds were separated in Tebuconazole-free and
Tebuconazole-treated lots. Inoculated and non-inoculated seedlings were grown in hydroponics in
the dark at 20 [degree sign]C for 72 h. Root surface, coleoptile length, fresh and dry (DW) weights
in both tissues and diazotrophic bacterial most probable number in roots were determined. Water
contents and shoot-to-roots DW ratio were calculated. Neither Azospirillum growth nor root
colonization was affected by Tebuconazole. Under normal growth conditions most of the growth
parameters analyzed, revealed a clear positive effect of A. brasilense on wheat seedlings up to 72
h treatments. The characteristic Azospirillum enhancing effects observed on roots remained
unaltered by Tebuconazole. The present study shows that Tebuconazole is compatible with A.
brasilense Sp245-wheat inoculation.
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Abstract:

Scientific evidence recognizes that the operation of a terrestrial ecosystem depends on soil
microbial activity. Some Azospirillum strains produce plant growth regulators, increase the
development of roots, and fix atmospheric nitrogen (N2). Some Pseudomonas strains are capable
of producing cytokinins and solubilizing organic phosphorus. A sustainability analysis requires a
detailed knowledge of the interrelationships between the microorganisms added to the system and
those present in the soil. This study examines the effect of three commercial inoculants
Azospirillum brasilense Az1 and Az2 as well as Pseudomonas fluorescens Pf on biomass
production, grain yield and rhizosphere colonization of wheat, combined with two levels of N-
addition. Plate counts of rhizosphere soil showed that the inoculation and N-addition did not affect
the number of P. fluorescens, whereas it significantly affected the number of Azospirillum. N-
addition and inoculation did not change the communities of actinomycetes and bacteria but they
changed the number of fungi at the rhizosphere of wheat plants. Community-level physiological
profiles of carbon-source utilization of rhizosphere soil microbial communities were changed after
inoculation with Az1, Az2 and Pf depending on the phenological stage of the crop. Although no
significant responses were observed, in average, PGPB inoculation increased aerial biomass by
12%, root biomass by 40% and grain yield by 16%. These increases represent important earnings
for the farmer and they may help to obtain a greater sustainability of the agroecosystems.
Keywords: Wheat; PGPR; Inoculants; Microbial communities; Rhizosphere
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Abstract:

Raman analysis has been carried out to study the effects of Vitacel(R) wheat dietary fibre (WDF)
during gelation of surimi. The main results reveal the following: (a) Vitacel(R) comprises natural
cellulose | as major component; (b) hydration of WDF leads to [nu]CH frequency upshifting and
decreasing intensity. On the basis of these spectral features it is suggested that water transfer
from protein to WDF can occur in surimi gels. WDF hydration can be interpreted in the sense that



this fibre either takes water that is delivered from the gel protein upon heat-mediated formation of
[beta]-sheets and hydrophobic contacts and/or or acts as an active dehydrating agent. An increase
of solvent-exposed hydrophobic side chains is observed in the sol phase, upon the addition of
WDF, which may cause breaking of intermolecular protein hydrophobic contacts; a subsequent
change upon WDF-containing gel formation is the reduction in the [nu]CH intensity, which may be
indicative of increasing hydrophobic WDF-protein contacts. Interestingly, these results constitute
molecular data, to be considered when designing restructured fish products with these fibre
ingredients.

Keywords: Surimi; Surimi gels; Dietary fibre; Protein structure; Raman spectroscopy; Interactions
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Abstract:

Hydrolyzed wheat gluten (GH, 77-85% protein) was prepared by limited hydrolysis with
chymotrypsin at 37 [degree sign]C for 4 h (degree of hydrolysis=6.4%) and 15 h (degree of
hydrolysis=10.3%). The effect of microbial transglutaminase (MTGase) treatment (55 [degree
sign]C for 1 h, or 5 [degree sign]C for 18 h) on the emulsifying and foaming properties of GH was
evaluated under selected food processing conditions (pH 4.0 and 6.5, 0 and 0.6 M NacCl, and
temperature 20 and 5 [degree sign]C). At pH 4.0 and 0 M NaCl the MTGase treatment
substantially increased foaming capacity (FC) of GH compared with their respective control GH
samples, as a result of enhanced peptide adsorption to the air-water interface, but FC was similar
for both control and MTGase-treated GH at pH 6.5. In contrast, foam drainage stability (FS) of
MTGase-treated GH decreased at pH 4.0, but increased significantly (P<0.05) at pH 6.5 when
compared with their respective control GH samples. The FC and FS were affected by 0.6 M NacCl
in a pH-dependent manner. The MTGase treatments increased emulsion activity index up to 15-
fold at pH 6.5, while emulsion stability index was influenced by emulsion temperature and ionic
strength conditions. The MTGase-induced changes in functional properties of GH were attributed
to pH-dependent solubility changes, the amphiphilic nature of gluten peptides and increased
electrostatic repulsion resulting from deamidation.

Keywords: Hydrolyzed wheat gluten; Emulsifying properties; Foaming properties; Microbial
transglutaminase
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Abstract:

Some amylases can delay bread staling and/or starch (amylopectin) retrogradation, but the
molecular basis of this effect remains little understood. In order to increase our insight in these
aspects of amylase functionality, several amylases were added in a pure wheat-starch-containing
model system and subjected to a heating step corresponding to that in the baking phase in bread
making. Next, the effects of the limited amylolytic degradation on the rapid visco analyser (RVA)
rheological properties of starch were studied and the accompanying changes in the amylopectin
molecular properties (such as chain length distribution) investigated. The different amylases
clearly affected the molecular structure of amylopectin to a different extent, which could be related
to their mode of action and the enzyme activity levels added. Bacillus subtilis and Aspergillus



oryzae [alpha]-amylases had only a limited impact on the side chain distribution of the amylopectin
molecules, presumably due to their preferential hydrolysis of internal chain segments and the low
enzyme activity added in the RVA. In contrast, porcine pancreatic [alpha]-amylase and Bacillus
stearothermophilus maltogenic [alpha]-amylase, both with higher degree of multiple attack and
used at higher enzyme activity levels, had a marked influence on the amylopectin molecular
structure. More in particular, under the test conditions, the maltogenic [alpha]-amylase reduced the
average chain length of the outer chains by 50%. Presumably, this will affect amylopectin
retrogradation to a large extent. The results contribute to a better understanding of amylase
functionality in starchy foods.
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Abstract:

The graded flour fractions, which were milled from whole wheat grain from outer to inner parts
without removal of germ and bran, are rich in dietary fibers and minerals, the sources of nutrition
for human beings. In this study, the whole waxy wheat was milled into five fractions using the
gradual milling method and the phenolic contents and antioxidant capacity of these flours were
investigated. The total phenolic and flavonoid contents of free and bound phenolic extracts
gradually increased in the order from the inner to the outer fractions. The flours milled from the
outer parts of grain contained significantly higher amount of phenolics and exhibited significantly
higher antioxidant capacity than did the whole grain. Likewise, the inner flour fractions milled from
mostly endosperm part had significantly higher amount of phenolics and exhibited significantly
higher antioxidant capacity than did the white flour, which was milled by a conventional milling
method. Thus, the graded flours from whole waxy wheat should be encouraged to be used for
processing whole-grain foods to improve both qualities of end-use products and health benefits.
Keywords: Waxy wheat; Phenolic compound; Antioxidant activity; Gradual milling
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Abstract:

Alkaline sulfite-anthraquinone (AS/AQ) pulping of wheat straw and totally chlorine free (TCF)
bleaching of resulting pulps was investigated. Wheat straw was supplied by the Ferdosii University
Experimental Station in Northeastern Iran, cleaned and chopped into about 3-5 cm long pieces. In
the AS/AQ pulping experiments, the active alkali charge on oven dry wheat straw, heating time to
maximum cooking temperature, AQ dose and liquor to straw ratio were kept constant at 16%, 60
min, 0.1% and 4/1, respectively. The alkali ratio, Na2SO3/NaOH, calculated as NaOH, was varied
from 20/80 to 80/20. Cooking time at maximum temperature was varied from 30 to 90 min and
maximum cooking temperature was adjusted between 152 and 160 [degree sign]C. Reference
soda and soda/AQ pulps were produced.

AS/AQ and soda/AQ pulps with kappa numbers below 15 were produced easily. Cooking of
corresponding soda pulps under comparable conditions stopped at a kappa number of 25. The
characteristics of unbleached AS/AQ, soda/AQ and soda pulps were compared. AS/AQ and



soda/AQ pulps had similar tensile strength but tear was in favor to AS/AQ. The latter had much
higher yield and brightness.

TCF bleaching of AS/AQ pulp was performed in O Q (OP) or O Q (OP) P sequences. Oxygen
delignification (O) resulted in a delignification degree of approximately one third. Followed by a
chelating treatment (Q) and a subsequent (OP) stage under drastic conditions a brightness of
82.7% 1SO was achieved in an O Q (OP) sequence. The sequence O Q (OP) P, with 2% H202 in
the final P stage, improved brightness from 77.2% ISO after the OP stage to 83.6% ISO.
Bleaching led to only small losses in tensile and burst strength but enhanced tear strength. Short
beating in a Jokro mill was sufficient to attain good pulp strength. The results of this study indicate
that AS/AQ pulping and TCF bleaching is a convincing alternative to produce high-quality pulp
from wheat straw for writing and printing paper.

Keywords: AS/AQ; Soda/AQ and soda pulping; Pulp properties; TCF bleaching; Wheat straw
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Abstract:

The effects of the incorporation of monoglyceride on the structure and thermal stability of extruded
thermoplastic films based on modified wheat flour have been investigated using X-ray diffraction
(XRD) and thermogravimetric method (TGA). Addition of the monoglyceride reduced the intensity
and widened the peaks obtained by XRD indicating a reduction in crystal size. A significant
decrease of apparent length of the crystals have been noticed when the quantity of monoglyceride
increases. The thermal analysis proved that the thermal stability of the polymeric material
decreases as a function of the monoglyceride content. Finally an attempt is made to correlate the
thermal stability of the polymeric materials, with the degree of crystallinity.

Keywords: Cereal flours; Biodegradable material; Thermoplastics; Thermogravimetric analysis; X-
ray diffraction
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Abstract:

The accumulation of KCl-soluble/methanol-insoluble albumins and globulins was investigated in
the endosperm of developing wheat (Triticum aestivum, L. cv. Butte 86) grain produced under a
moderate (24 [degree sign]C/17 [degree sign]C, day/night) or a high temperature regimen (37
[degree sign]C/28 [degree sign]C) imposed from 10 or 20 days post-anthesis (dpa) until maturity.
Proteins were separated by 2-DE and developmental profiles for nearly 200 proteins were
analyzed by hierarchical clustering. Comparison of protein profiles across physiologically
equivalent stages of grain fill revealed that high temperature shortened, but did not substantially
alter, the developmental program. Accumulation of proteins shifted from those active in
biosynthesis and metabolism to those with roles in storage and protection against biotic and
abiotic stresses. Few proteins responded transiently when plants were transferred to the high
temperature regimens, but levels of a number of proteins were altered during late stages of grain
development. Specific protein responses depended on whether the high temperature regimens
were initiated early or mid development. Some of the heat responsive proteins have been
implicated in gas bubble stabilization in bread dough and others are suspected food allergens.
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increased under high temperature regimens during wheat grain development, Journal of Cereal
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Abstract:

Twenty-three expressed sequence tags (ESTs) from the US spring wheat Butte 86 were identified
that encode proteins similar to a globulin-2 protein from maize embryos. The ESTs assembled into
three contigs, two of which include the entire coding region for the mature protein. The encoded
proteins contain two cupin domains and show significant identities with 7S seed proteins from
other species that are known or putative food allergens. Quantitative reverse-transcriptase
polymerase chain reaction (qRT-PCR) with primers specific for two of the sequences
demonstrated that the globulin-2 genes are expressed late in grain development and that
transcript levels increase when grain is produced under high temperature conditions. Transcripts
were detected in both whole grain and endosperm, but levels were significantly higher in whole
grain and highest in embryo. In wheat flour, at least 17 protein spots that differ in both size and pl
were identified as globulin-2 by 2-DE/MS. Seven of the spots increased more than 2-fold in relative
proportion when grain was produced under high temperature regimens. The data suggest that
both transcriptional and post-translational mechanisms are involved in the response of globulin-2
to high temperatures.
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Abstract:

To produce safe and healthy whole wheat food products, various grain or bran dry fractionation
processes have been developed recently. In order to control the quality of the products and to
adapt these processes, it is important to be able to monitor the grain tissue proportions in the
different milling fractions produced. Accordingly, a quantitative method based on biochemical
markers has been developed for the assessment of grain tissue proportions in grain fractions.
Grain tissues that were quantified were the outer pericarp, an intermediate layer (including the
outer pericarp, the testa and the hyaline layer), the aleurone cell walls, the aleurone cell contents,
the endosperm and the germ, for two grain cultivars (Tiger and Crousty). Grain tissues were
dissected by hand and analysed. Biochemical markers chosen were ferulic acid trimer,
alkylresorcinols, para-coumaric acid, phytic acid, starch and wheat germ agglutinin, for outer
pericarp, intermediate layer, aleurone cell walls, aleurone cell contents, endosperm and germ
respectively. The results of tissue quantification by hand dissection and by calculation were
compared and the sensitivity of the method was regarded as good (mean relative errors of 4% and
8% for Crousty and Tiger outer layers respectively). The impact of the analytical variability
(maximum 13% relative error on coarse bran) was also regarded as acceptable. Wheat germ
agglutinin seems to be a promising marker of wheat germ: even if the quantification method was
not able to quantify the germ proportions in milling fractions, it was able to classify these fractions



according to their germ content. The efficiency of this method was tested, by assessing the grain
tissue proportions of fractions exhibiting very different compositions such as flour, bran and
aleurone-rich fractions obtained from three different grain or bran dry fractionation processes
(conventional milling, debranning process, production of aleurone-rich fractions from coarse bran).
By calculation of the composition of the different products generated, it was possible to study the
distribution of the different tissues among fractions resulting from the different fractionation
processes. This quantitative method is thus a useful tool for the monitoring and improvement of
processes, and allows the effects of these processes to be understood and their adaption to reach
the objectives.
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Abstract:

Numerous studies have tried to understand and model bubble growth inside dough. Experimental
studies are inconvenienced by the methods' inability to capture the dynamic phenomena. In this
paper, a versatile experimental method was developed to allow for macroscopic expansion of
wheat dough. The study evaluates expansion of a dough disk under varying: moisture content (40,
41, 42, 43, and 44% wb), leavening acid concentration (30, 40, and 50% db), pressure schemas,
pressurizing gas (compressed air and CO2), and lubrication (Teflon(R) film coating and Pam(R)
aerosol lubricant). Dough expansion increased 22.6% by increasing moisture content from 40 to
44%. Increased baking powder formulation (40% db) was used to enhance initial growth conditions
and CO2 production. 'Pressure pulse' and ‘pressure vacuum methods' added pressurization
alternatively with full vacuum. The former method included a rest period before vacuum
application, and increased expansion by 10.8%. Teflon(R) and Pam(R) reduced friction between
the dough and acrylic plate and increased the final expansion by 14.7% compared to no lubricant
following the ‘“standard pressurization method'. “Pressure pulse' and “pressure vacuum'
experiments decreased expansion by 28.4 and 38.2%, respectively compared to ‘standard
pressurization' while using Teflon(R) and Pam(R).
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Abstract:

The effect of technological processing on the contents of eight minerals - i.e., calcium, copper,
iron, magnesium, phosphorous, potassium, selenium, and zinc - was investigated in pasta making.
Milling of durum wheat as well as pasta making were carried out in a pilot plant by using three
different grain samples. Pasta samples purchased on the market were also surveyed to gain
information on the mineral content of commercial products. The effect of cooking was also
investigated in order to determine the retention of the selected elements in the final “ready-to-eat'’
product. Analyte concentrations in whole grains, semolina, pasta and cooked pasta were
determined by inductively coupled plasma-mass spectrometry.

Conventional roller milling significantly reduced the content of each mineral in durum wheat grains.
However concentration losses as a consequence of milling widely differed among elements, from
16% for Se to 66% for Mg and Zn on a dry weight basis. Retention of elements after milling



followed the order Se > Ca > Cu > P [approximate] K > Fe > Mg [approximate] Zn. Pasta making
had little effect on element concentrations in semolina. Cooking caused an increase in the calcium
content of pasta whereas the concentrations of the other elements were either unchanged or
slightly reduced (0-18% on a dry weight basis) except potassium, which showed a decrease of
74%.

Commercial pasta samples showed concentrations of minerals similar to those of the experimental
samples, except selenium which was higher due to the use of imported wheat with higher levels of
selenium in industrial semolina production. Overall, pasta appears to be a valuable source of
several minerals, especially selenium, copper, magnesium, and zinc.
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Abstract:

Starch was isolated from 98 hard red winter (HRW) wheat and 99 hard red spring (HRS) wheats.
Granule size/volume distributions of the isolated starches were analyzed using a laser diffraction
particle size analyzer. There were significant differences in the size distribution between HRW and
HRS wheats. The B-granules (<10 [mu]m in diameter) occupied volumes in the range 28.5-49.1%
(mean, 39.9%) for HRW wheat, while HRS wheat B-granules occupied volumes in the range 37.1-
56.2% (mean, 47.3%). The mean granule sizes of the distribution peaks less than 10 [mu]m in
diameter also showed a significant difference (HRW, 4.32 vs. HRS, 4.49 [mu]m), but the mean
sizes of the distribution peaks larger than 10 [mu]m were not significantly different (21.54 vs. 21.47
[mu]m). Numerous wheat and flour quality traits also showed significant correlation to starch
granule size distributions. Most notably, protein content was inversely correlated with parameters
of B-granules. Crumb grain score appeared to be affected by starch granule size distribution,
showing significant inverse correlations with B-granules. Furthermore, the linear correlations were
improved when the ratio of B-granules to protein content was used, and the polynomial relation
was applied. There also appeared to be an optimum range of B-granules for different protein
content flour to produce bread with better crumb grain.

Keywords: Starch granule size distribution; HRW; HRS; Mixing property; Breadmaking quality;
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M. Mohamad Saad, C. Gaiani, J. Scher, B. Cuq, J.J. Ehrhardt, S. Desobry, Impact of re-grinding
on hydration properties and surface composition of wheat flour, Journal of Cereal Science, Volume
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Abstract:

The combination of two analytical methodologies (water vapor sorption isotherm by using the DVS
and chemical surface composition by using the XPS) has been used to enhance the
understanding of the impact of re-grinding on the wheat flour hydration mechanism. A controlled
atmosphere microbalance was used to construct water sorption isotherms at 25 [degree sign]C of
different samples of wheat flours obtained by successive re-grinding of native wheat flour.
Experimental water adsorption isotherms were modeled using different complementary models,
based on two-parameter (BET), three-parameter (GAB), and four-parameter (TSS) models. A
slight increase in water sorption capacity of wheat flour due to the re-grinding process was
observed. The most affected parameters of the sorption isotherm models were C (the energy



constant) and Xm (the monolayer water content capacity). The X-ray photoelectron spectroscopy
(XPS) analysis showed changes in chemical bonds on wheat particle surfaces due to re-grinding
process and particularly a significant increase in hydrophilic and decrease in hydrophobic bonds.
Keywords: DVS; Sorption isotherm; Wheat flour; XPS
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Abstract:

In this work we report the effects of the HMW-GS 1Ax1, 1Dx5 and 1Dy10 on the breadmaking
quality of the bread wheat cultivar Anza that contains the HMW-GS pairs 1Dx2 + 1Dy12 and 1Bx7*
+ 1By8, and is null for the Glu-A1 locus. This allows the characterization of individual subunits
1Dx5 and 1Dy10 in the absence of subunit 1Dx5, and the interactions between these subunits and
subunits 1Dx2 and 1Dy12 to be determined. Three transgenic lines termed T580, T581 and T590,
containing, respectively, the HMW-GS 1Ax1, 1Dx5 and 1Dy10 were characterized over 3 years
using a range of widely-used grain and dough testing methods. The transgenic subunits 1Ax1,
1Dx5 and 1Dy10 accounted for 25.2%, 20.3% and 17.9%, respectively, of the total HMW-GS in
the three transgenic lines. Although lines T581 and T590 expressed similar levels of subunits
1Dx5 and 1Dy10 they had different effects on other aspects of protein composition, including
changes in the ratios of glutenin/gliadin, of HMW/LMW-GS, the 1Dx2/1Dy12, the x-type/y-type
HMW-GS and the proportions of high molecular mass glutenin polymers. In contrast, lines
transformed to express subunits 1Ax1 and 1Dx5 showed similar changes in protein composition,
with higher protein contents and decreased ratios of glutenin/gliadin and 1Dx2/1Dy12. In addition,
both transgenic lines showed similar increases in the ratio of x-type/y-type subunits compared to
the control line. The transgenic lines were analysed using Farinograph, Mixograph and
Alveograph. This confirmed that the expression of all three subunits resulted in increased dough
strength (and hence breadmaking quality) of the cultivar Anza. A beneficial effect of subunit 1Dx5
has not been reported previously, transgenic wheat lines expressing this subunit giving overstrong
dough unsuitable for breadmaking. However, the expression of subunit 1Dy10 had a greater effect
on breadmaking quality than subunits 1Ax1 and 1Dx5. The Farinograph parameters such as
dough stability and peak time were increased by 9.2-fold and 2.4-fold, respectively, in line T590
(expressing 1Dy10) with respect to the control line. Similarly, the Mixograph mixing time was
increased by four-fold and the resistance breakdown decreased by two-fold in line T590 compared
with the control line. The Alveograph W value was also increased by 2.7-fold in line T590
compared to the control line. These transgenic lines are of value for studying the contribution of
specific HMW-GS to wheat flour functional properties.
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Abstract:

The proteins of wheat have a known propensity to aggregate into a variety of forms. We report
here a novel nanostructure from wheat proteins, derived from a crude extract of high molecular



weight glutenins. The structure was characterised by a significant thioflavin T (ThT) fluorescence
and a fibrillar morphology by transmission electron microscopy (TEM). The ThT fluorescence and
TEM data are suggestive of an amyloid structure, but the X-ray fibre diffraction data show a
reflection pattern (4.02, 4.2-4.3, 4.6, 12.9, 19.3 and 38.7 A) inconsistent with both the classic
amyloid form and the previously described [beta]-helix structure. The 4.6 A reflection is consistent
with that predicted for the amyloid inter-[beta]-strand, and the absence of the inter-[beta]-sheet
distance at [approximate]10-11 A is not unprecedented in amyloid-like structures. However, our
observed X-ray reflection pattern has not been previously reported and suggests a novel wheat
glutenin nanostructure.
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Abstract:

Rheological properties of wheat gliadins in 50% (v/v) aqueous propanol were carried out as
functions of gliadin concentration C and temperature. The solutions at 20 g L-1 to 200 g L-1
behave as Newtonian fluids with flow activation energy Ea of 23.5-27.3 kJ mol-1. Intrinsic viscosity
[[eta]] and Huggins constant kH are determined according to Huggins plot at C [less-than-or-
equals, slant] 120 g L-1. The results reveal that gliadins are not spherical shaped in 50% (v/v)
aqueous propanol and the molecular size tends to increase with temperature due to improved
solvation.
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Abstract:

Commercial patent (P1), middle-cut (P2) and clear (CLR) mill stream fractions, exhibiting a wide
range of compositional and physico-chemical characteristics, were incorporated alone or in
combination into three cookie recipes (wire-cut, rotary and laminated processes) at various
flour:sugar:fat:water ratios. Cookies prepared with the clear fraction had higher dough consistency
and were notably denser and harder with smaller surface area than those made with the patent
and middle-cut fractions. Varying the ratios of the P1, P2 and CLR flour fractions produced cookies
that exhibited superior or inferior dough consistencies and end-product quality attributes than
commercial soft wheat flour. The influence of the flour fractions and their interactions (main,
square and interaction effect) on the dough rheology and cookie characteristics was studied by the
partial least square (PLS) regression analysis. Dough consistency, cookie's density and hardness
were all positively correlated to the CLR and CLR2 variables, and to a lower extent to P1 * P2 and
P2 * CLR for the three recipes. The P alveograph, granulometry and protein content parameters
allowed the prediction of the dough consistency (R2 [greater-or-equal, slanted] 0.75). Moreover,
the viscoelastic properties of the flour/water doughs could complement the physico-chemical
parameters in predicting the consistency of the laminated biscuit recipe (R2 [greater-or-equal,
slanted] 0.82).

Keywords: Flour mill streams; Physico-chemical properties; Dough rheology; Stress relaxation;
Cookies
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Abstract: Summary

We cloned three novel papain-type cysteine proteases (CPs), triticain [alpha], [beta] and [gamma],
from 1-d-germinating wheat seeds. Triticain [alpha], [beta] and [gamma] were constituted with 461,
472 and 365 amino acid residues, respectively, and had Cys-His-Asn catalytic triads as well as
signal and propeptide sequences. Triticain [gamma] contained a putative vacuole-sorting
sequence. Phylogenetic analysis showed that these CPs were divided into mutually different
clusters. Triticain [alpha] and [gamma] mRNAs were expressed in seeds at an early stage of
maturation and at the stage of germination 2 d after imbibition, while triticain [beta] mMRNA
appeared shortly after imbibition. The expression of mRNAs for triticain [alpha] and [gamma] was
suppressed by uniconazol, a gibberellin synthesis inhibitor. All the three CP mRNAs were strongly
expressed in both embryo and aleurone layers. These results suggest that triticain [alpha], [beta]
and [gamma] play differential roles in seed maturation as well as in digestion of storage proteins
during germination.
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Abstract:

This study was carried out primarily to ascertain whether the movement of Oryzaephilus
surinamensis and Sitophilus granarius from low to high humidity zones occurs in bins of wheat and
whether aeration of the grain (10 m3/h/t) affects this movement. The second aim was to ascertain
the best placement of insect detection traps under the different conditions. Insects were introduced
into the lower half of the grain in the bins and their movement was monitored using traps placed at
various depths in the grain. Sitophilus granarius did not move through the grain into the top layer
regardless of the moisture content, temperature or aeration status of the grain. More O.
surinamensis were caught in unventilated bins than in ventilated bins. More insects were caught in
the ventilated bins containing layers of both dry and wet grain than in the bins containing only dry
grain. The spatio-temporal distribution of O. surinamensis varied significantly. The depth at which
insects were trapped varied between treatments: in ventilated dry grain, most insects were trapped
at the surface; in ventilated wet and dry grain, most insects were trapped at 10 cm and 0.75 m; in
unventilated wet and dry grain, the vast majority of the insects were trapped at 0.75 m. Very few
insects were trapped at 1.75 m regardless of the treatment. The proportions of the initial
population of O. surinamensis which were recaptured in the top layer of grain varied between
treatments. Most were recaptured in the unventilated bins containing wet and dry grain followed by
ventilated bins containing wet and dry grain. The smallest proportion of the population was
recaptured in the ventilated bins containing only dry grain. Immediate practical implications for pest
monitoring based on physical control measures in use are discussed.

Keywords: Monitoring; Spatial distribution; Oryzaephilus surinamensis; Sitophilus granarius;
Stored wheat; Aeration
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Abstract:

The impact of 2-, 7-, 14-, 30-, 90-, 150- and 720-day-old deposits of deltamethrin, applied with or
without the synergist piperonyl butoxide (PBO), and of malathion, on adults of different populations
of granary weevil Sitophilus granarius on wheat was investigated in the laboratory. The
insecticides used were commercial formulations and their application rates were as recommended:
deltamethrin (dustable powder) 0.5 mg a.i/kg, deltamethrin + PBO (1:10) (emulsifiable
concentrate) 0.25 mg a.i./kg, and malathion (dustable powder) 10 mg a.i/kg. The weevil
populations examined were: (a) a laboratory population, (b) field populations with different
susceptibility to some insecticides as established previously, and (c) populations selected in the
laboratory with deltamethrin or pirimiphos-methyl.

The 2-day-old deposit of malathion caused complete mortality of all weevil populations after 7 and
14 days. The corresponding deposit of deltamethrin was 100% effective only against the
laboratory weevils after 7-14 days, while deltamethrin at the lower level formulated with PBO
caused about 90% mortality of laboratory weevils and much lower levels of kill among field and
selected weevils.

Deposits of deltamethrin and malathion up to 90 days old killed all field weevils after 14 days of
exposure. The 150-day-old deposit of deltamethrin was also 100% effective against field weevils
exposed for 14 days, while the effectiveness against selected populations was around 50%.
Malathion deposits of the same age gave 40-50% mortality of field weevils, and 4-68% mortality of
selected weevils. The 720-day-old deposits of malathion were ineffective against all weevil
populations, while the mortality of laboratory weevils after 14 days contact with deltamethrin
deposits of the same age was 76%, and that of field and selected weevils about 50%.
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Abstract:

The antioxidant activity of bread enriched in an extract from the green parts of buckwheat plant
(TBF - Tartary buckwheat flavones) was determined. The bread's quality was slightly decreased
when 2.5% TBF was added; however, with an addition of 5% TBF caused a high decrease in the
bread's quality. Despite the digestion stage, the content of total phenolic compounds were the
lowest in the case of the samples from the control bread (without buckwheat addition). Despite the
kinds of bread, the lowest content of total phenolics and flavonoids and the highest phenolic acids
content were detected in the fluids after simulated saliva digestion. Despite the digestion stage,
the highest antiradical activity, reducing power and ability to inhibition of lipid peroxidation was
observed in the samples with a 5% TBF addition. The free radical scavenging activity grew along
with the increase of buckwheat preparate addition and in the progress of the in vitro digestion. The
maximum of reducing and chelating power in the control sample were observed after simulated
saliva digestion, whereas in the case of bread with the TBF addition the highest reducing power
was observed after simulated gastric digestion, and maximum of chelating power - after simulated
intestinal digestion.
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Abstract:

A better understanding of the physicochemical and rheological changes in soy/wheat composite
dough may lead to overcome the problems caused by the incorporation of high levels of soy
products on bread formulation. The effects of commercial soy protein isolate (SPI) on uniaxial
extension and creep behavior, microstructure and free water of hydrated gluten were studied.
Different solid:moisture ratios were used. Results showed that the substitution of wheat protein by
soy protein negatively affected the gluten-SPI mixture rheological properties due to network
weakening. It was demonstrated that gluten was weakened as a consequence of the interference
effect of soy proteins on their structure, and the smaller availability of water to the build-up of the
gluten network. A greater amount of moisture could partially improve the rheological performance
of the gluten-SPI mixture.
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Abstract:

A flour fractionation-reconstitution procedure was used to study the substitution of a commercial
soft wheat flour with gluten, water extractables, prime starch and starch tailing fractions isolated
from patent and clear flour streams on dough rheology and semi-sweet biscuit characteristics.
Substitution of soft wheat flour with increasing levels of the native patent and clear flour streams
raised the dough consistency, hardness and elastic properties as well as the biscuit textural
attributes (density, hardness). The dough stickiness of the base flour was also reduced and the
biscuits were free of cracks. Gluten isolated from the patent flour had a greater impact on dough
consistency, hardness and elastic properties than gluten obtained from the clear flour, likely due to
the superior protein quality of the former. Additionally, with increasing gluten levels in the fortified
flour there were moderate increases in biscuit density, hardness, and lower crunchiness. The
addition of starch tailings produced the largest impact on consistency and hardness of the dough.
This fraction also exerted a pronounced effect on biscuit density and hardness, while it lowered
crunchiness, presumably due to its higher pentosan content. Overall, the dough rheological
properties and biscuit characteristics were controlled by the amount-nature of the fractions added;
i.e., besides gluten (amount and quality), other constituents such as pentosans and the overall
composition of the flour blends can largely affect the quality of the semi-sweet biscuits.

Keywords: Soft wheat flour; Milling streams; Flour fortification; Dough rheology; Semi-sweet
biscuit; Mechanical properties
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Abstract:

The solvent retention capacity (SRC) test is useful to measure flour components contributing to
end-use functionality especially where the sample number is large and grain quantities are limited.
The water, sodium carbonate, lactic acid, and sucrose SRC values ranged 78.0-98.0, 95.0-127.5,
101.5-139.0, and 125.0-163.0 g/100 g, respectively in 50 spring wheat varieties. Water SRC
positively correlated with cookie spread ratio (r = 0.29) while Lactic acid SRC and Sucrose SRC
positively correlated with cookie thickness (r = 0.31) and (r = 0.23). Negative correlation
coefficients were observed in water SRC and cookie thickness (r = -0.27). Lactic acid SRC also
negatively correlated with cookie spread ratio (r = -0.34). Sodium carbonate SRC was found to be
negatively correlated with cookie diameter (r = -0.19) and cookie spread ratio (r = -0.16). The SRC
test is a promising method for the evaluation of soft wheat varieties on the basis of their
biochemical characteristics.
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Abstract:

The paper explores and tests one of the contemporary principles of economic regionalization of
agriculture by using differential land rents in wheat production as a model. The analysis is based
upon the assumption that differential rents could serve as a valid principle for regional planning,
particularly differential rent I. On the basis of the food self-sufficiency principle declared by the
Rome Declaration on World Food Security, the model assesses the economic justification of the
Croatian wheat incentives system in relation to wheat production potentials in the counties, starting
from those with high potential (the most favourable agroecological conditions for wheat production)
towards the counties with low potential, to the level of self-sufficiency as a long-term Croatian
strategic vision.

The model shows that Croatia can meet its requirements for industrial wheat processing at the
level of cumulative farmland areas of three counties, while total consumption can be covered by
production of eight counties. This model compromises the fundamental principle of regional
economics of wheat production, because up to 2003 incentives were given for 78,000 ha more
than what was economically justified for wheat production intended for industrial processing, i.e.
for 19,000 ha for total wheat demand. But, wheat production is practised all over Croatia--in all
agricultural regions because of tradition on the one side and crop rotation requirements on the
other side. This conclusion points to an uneconomic allocation of budget funds for wheat
incentives to the counties, whose output results do not justify the incentives. The current subsidy
model stimulates production by applying the criterion of a minimum three-hectare area required for
wheat incentives. Consequently, a part of wheat production is excluded from the incentive system
in the counties with high potential farmland, i.e. in the counties collecting a differential land rent for
wheat production, which is uneconomical in terms of macroeconomics.

Even though the model featured in this paper exemplifies wheat production in this particular
situation, it can be easily used to evaluate the efficiency of incentives for all the crops included in
the incentive system, while applying the standards of economics and agricultural regionalization. It
can also be used to determine subsequent, more economical distribution of production incentives
by channelling uneconomically allocated budget funds into implementation of other agricultural
policies and measures.
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Abstract:

Two starch synthase Il (SSIlI) cDNAs, ZmSSllc and TaSSllc, each containing an open reading
frame of 2328 and 2229 bp in length, were cloned from maize and wheat, respectively. Both
ZmSSllc and TaSSllc contain the putative ADP-Glc binding motif of KXGGL, but lack the
conserved motif of PLAGXNVMNX that was detected in other SSlla and SSllIb proteins. The
deduced amino acid sequences of the ZmSSlic and TaSSllc shared 49.8-88.9% identity with
those of other SSlls. Phylogenetic analysis indicated that genes encoding SSlic were classified
into a new SSII gene subfamily in higher plants, which is different from dicot SSIl subfamily and
monocot SSlla and SSlIb subfamily. The C-terminal catalytic domain of both ZmSSlic and TaSSlIc
expressed in Escherichia coli, and the activity of their starch synthase was confirmed. RT-PCR
revealed that ZmSSlic and TaSSllc were expressed in leaves, roots and endosperm, and their
transcripts reached maximum level at the middle developmental age of endosperm after
pollination, while declined gradually over time. The role of SSlic in transitory and storage starch
synthesis in Gramineae will be discussed.
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Abstract:

Soil management can notably influence crop production under dryland farming in semiarid areas.
Field experiments were conducted, from October 2001 to September 2004, with an attempt to
evaluate the effects of field management regimes on thermal status at an upland site; and soll
water and wheat production in a winter wheat (Triticum aestivum L.) system at upland, terrace land
and bottom land sites on the Loess Plateau, China. The field management regimes tested were: (i)
the conventional practice (winter wheat followed by a ploughed summer bare fallow); (ii)
conventional management, but a catch crop growing for certain time during fallow period used as
green manure (after the wheat harvest, a catch crop were directly sown, instead of ploughing, and
then incorporated into the soil roughly one month before wheat sowing); and (iii) wheat straw
mulch (0.8 kg m-2), covering the soil throughout the year during the experimental period (no
summer ploughing, straw was removed during wheat sowing). Soil temperature under catch
cropping was lower during certain period of its growing by about 2 [degree sign]C, slightly higher
for short spells after incorporation and before wheat harvest, no observed effects during the rest
time of a year relative to conventional practice at the upland site. Moreover, soil water storage
levels under catch cropping were comparable with those of the conventional practice for all three
years, but wheat yield substantially declined in the last year. Mulching showed different responses
for the three land sites. At the upland site, daily mean soil temperatures under mulching at 10 cm
depth were decreased in the warmer period by 0-4 [degree sign]C, and increased in the colder
period by 0-2 [degree sign]C when compared to those of non-mulched soil. At upland and bottom
land sites, mulching conserved an average of 28 and 20 mm more water in the upper 100 cm soil
layer at the time of wheat sowing, respectively, than conventional practice. However, at the



terrace, mulching had little effect on soil water storage, nor on wheat grain yield, relative to
conventional practice. Therefore, considering the limited availability of mulch material in this region
and the economic benefits, it is recommended that mulching may be beneficial to upland or bottom
land, but not to terraced land. In addition, the application of catch cropping in this study did not
show positive effects, the more comprehensive evaluation of this approach would be further
needed.
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Abstract:

Soil organic carbon (SOC) pool is the largest among the terrestrial pools. The restoration of SOC
pool in arable lands represents a potential sink for atmospheric CO2. The management and
enhancement of SOC is important for sustainable agriculture. The cropping system and soil type
influence crop biomass under different fertilization. Data from two long-term field experiments on
rice-wheat and maize-wheat systems in progress since 1971, were analyzed to assess the impact
of fertilization practices on SOC stocks in sandy loam soils (typic ustipsament). The treatments in
rice-wheat included (i) farmyard manure (FYM alone @ 20 t ha-1, applied at the time of pre-
puddling tillage), (i) N120P30K30 (120 kg N, 30 kg P205 and 30 kg K20 ha-1), (iii) N120P30
(same as in (ii) except that K application was omitted), (iv) N120 (same as in (ii) except that P and
K application was omitted) and (v) control (without any FYM or inorganic fertilizer). Similar
treatments were studied in maize-wheat except that the amounts of N, P205 and K20 were 100,
50 and 50 kg ha-1, respectively. In rice-wheat system, the SOC concentration at different depths in
0-60 cm soil profile was higher (1.8-6.2 g kg-1) in FYM-treated plots followed by 1.7-5.3 g kg-1 in
NPK plots, compared to 0.9-3.0 g kg-1 in unfertilized plots. Balanced fertilization improved the
SOC concentration. Similar trend was found in maize-wheat system. In the 60-cm soil profile the
total SOC stocks in both the cropping systems were highest in FYM (31.3 and 23.3 Mg ha-1 in
rice-wheat and maize-wheat system) followed by balanced fertilization (29.6 and 21.3 Mg ha-1)
and lowest in unfertilized control (21.4 and 18.7 Mg ha-1). The SOC concentration in rice-wheat
soils was 54 and 30% higher in FYM and NPK plots than in maize-wheat system. Improved SOC
content enhances soil quality, reduces soil erosion and degradation, and increases soil. The soils
under rice-wheat sequestered 55% higher SOC in FYM plots and 70% higher in NPK plots than in
maize-wheat. These results document the capacity of optimally fertilized rice-wheat system to
sequester higher C as compared to maize-wheat system.
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Abstract:

The present study was conducted to investigate the effects of feeding whole wheat either through
a mixed feeding (MF) or free choice feeding (FCF) system on the performance, digestive tract
development and carcass traits of broiler chickens. The following three treatments, based on
wheat and soybean meal, were employed: GW, ground-wheat diet with 600-690 g wheat kg-1; MF,



GW diet with 490-500 g wheat kg-1 and 100-200 g whole wheat kg-1; and FCF, whole wheat and
a protein concentrate offered in separate feeders. Each diet was fed to six pens of 36 birds each
from day 7 to 35 post-hatch. Over the 7-35-day trial period, no differences (P>0.05) were observed
between the weight gain, feed intake and feed per gain of broilers receiving the GW and MF
treatments. Birds receiving the FCF treatment had the lowest (P<0.05) weight gain and feed
intake, and the highest (P<0.05) feed per gain. During week 1 of the trial, the protein concentrate
was consumed more than the whole wheat (0.69 vs. 0.31) in the FCF treatment, resulting in the
amount of concentrate offered being restricted during subsequent weeks. Over the trial period, the
average consumption of protein concentrate remained high (0.56 of the total intake). Both whole-
wheat treatments increased (P<0.05) the relative gizzard weights. Factors that affect diet selection
such as learning and previous experience, visual differences between the foods, texture and
flavour of the food, and palatability may explain the lower whole-wheat intake in the FCF
treatment. In this study, whole wheat was introduced only on day 7 and it is possible that the birds
may have to be trained to experience choice feeding from the first week of life. However, the
present results suggest that FCF may not be an appropriate feeding system for fast growing
modern broilers.
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Abstract:

Low temperature wheat genotypes are a group of wheat with a slightly low canopy (plant)
temperature, and the research on their biological characters and utilization in wheat breeding has
been done at home and abroad for more than 20 years, and has made great progress. The
research contents and advances include the following respects: Wheat genotypes with slightly low
canopy temperature have been verified to exist in nature; these wheat genotypes, which present
cold temperature, are superior to conventional wheat materials in some important biological
characters and particularly prominently in metabolic function and cellular structure; when they
suffer stresses such as drought, high temperature and overcast and rainy weather, they still retain
their superiority in some of their important biological characters and therefore have a wide range of
ecological adaptability; slightly low canopy temperatures of these genotypes are closely correlated
with low temperatures of their second heat sources and their vigorous plants; since their low
canopy temperatures can be inherited, they can exert favorable influence on the temperatures of
their offspring while crossing with other wheat materials, and in particular, the discovery of cold-
source wheat as a contributor to low temperature, has further formed good conditions for breeding
high and stable quality low temperature wheat varieties with a high and stable yield. Thus, low
temperature wheat genotypes are of great research importance and have great prospects.
Keywords: wheat; low temperature genotype; research advance; future
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Abstract:

China has long been the world's most populous nation and faced the double challenge of ensuring
its food security without causing catastrophic damage to the environment. Since the early 1960s,



Chinese agricultural development has been premised on large domestic increases in nitrogen (N)
fertilizer production and consumption. However, current utilization of fertilizer is far beyond
optimum, with the fate of excess N largely unknown. Here, we report on N flows, losses, and use
efficiency in the production and utilization of three major grain crops using data from 2004. We
also use a scenario analysis to explore strategies for improving N use efficiency. Our calculations
show that N use efficiency in food production and utilization is much lower than previously
published estimates. Mean N surpluses of crop fields were 144 kg/ha for wheat, 184 kg/ha for rice,
and 120 kg/ha for maize. We estimate that between 50% and 85% of N harvested as grain is lost
for utilization by humans and animals. Fertilizer N use efficiency (FNUE) values in crop-animal
system for wheat, rice, and maize were 13.4%, 11.3%, and 3.7%, respectively. This means 7.5,
8.9 and 27.1 kg of N fertilizer were required to produce 1 kg of N in food via fertilization for these
three grains. Major room exists for improving the efficiency of N flow in Chinese crop systems. Our
scenario analyses shows that increases in N use efficiency of fertilizer applied to cropland (RE),
decreasing ratios of grain N headed to plant food processing (GUP), and increasing efficiency in
animal production (ANU) would result in a marked decrease in N loss from these three crops
amounting to one million ton of N, which accounted for 6% of total chemical fertilizer input.
Improved N management in Chinese food production has major ramifications for global
estimations of N use efficiency and environmental pollution by reactive N, particularly nitrous oxide
emissions, a major anthropogenic contributor to global climate change.

Keywords: China; Fertilizer; Food supply; Nitrogen; Nutrient management
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soil and plant water status, and the growth and yield of wheat (Triticum aestivum L.) in a semi-arid
environment, Agricultural Water Management, Volume 95, Issue 12, December 2008, Pages
1323-1334, ISSN 0378-3774, DOI: 10.1016/j.agwat.2008.06.001.
(http://www.sciencedirect.com/science/article/B6 T3X-4SY5WYG-
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Abstract:

Mulching is one of the important agronomic practices in conserving the soil moisture and modifying
the soil physical environment. Wheat, the second most important cereal crop in India, is sensitive
to soil moisture stress. Field experiments were conducted during winter seasons of 2004-2005 and
2005-2006 in a sandy loam soil to evaluate the soil and plant water status in wheat under synthetic
(transparent and black polyethylene) and organic (rice husk) mulches with limited irrigation and
compared with adequate irrigation with no mulch (conventional practices by the farmers). Though
all the mulch treatments improved the soil moisture status, rice husk was found to be superior in
maintaining optimum soil moisture condition for crop use. The residual soil moisture was also
minimum, indicating effective utilization of moisture by the crop under RH. The plant water status,
as evaluated by relative water content and leaf water potential were favourable under RH. Specific
leaf weight, root length density and dry biomass were also greater in this treatment. Optimum soil
and canopy thermal environment of wheat with limited fluctuations were observed under RH, even
during dry periods. This produced comparable yield with less water use, enhancing the water use
efficiency. Therefore, it may be concluded that under limited irrigation condition, RH mulching will
be beneficial for wheat as it is able to maintain better soil and plant water status, leading to higher
grain yield and enhanced water use efficiency.

Keywords: Mulch; Wheat; Soil temperature; Canopy air temperature difference; Root length
density; Water use efficiency

Nasib Qureshi, Badal C. Saha, Ronald E. Hector, Michael A. Cotta, Removal of fermentation
inhibitors from alkaline peroxide pretreated and enzymatically hydrolyzed wheat straw: Production
of butanol from hydrolysate using Clostridium beijerinckii in batch reactors, Biomass and



Bioenergy, Volume 32, Issue 12, December 2008, Pages 1353-1358, ISSN 0961-9534, DOI:
10.1016/j.biombioe.2008.04.009.
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Abstract:

In these studies, alkaline peroxide pretreatment of wheat straw was investigated. Pretreated wheat
straw was hydrolyzed using cellulolytic and xylanolytic enzymes, and the hydrolysate was used to
produce butanol using Clostridium beijerinckii P260. The culture produced less than 2.59 g L-1
acetone-butanol-ethanol (ABE) from alkaline peroxide wheat straw hydrolysate (APWSH) that had
not been treated to reduce salt concentration (a neutralization product). However, fermentation
was successful after inhibitors (salts) were removed from the hydrolysate by electrodialysis. A
control glucose fermentation resulted in the production of 21.37 g L-1 ABE, while salt removed
APWSH resulted in the production of 22.17 g L-1 ABE. In the two fermentations, reactor
productivities were 0.30 and 0.55 g L-1 h-1, respectively. A comparison of use of different
substrates (corn fiber, wheat straw) and different pretreatment techniques (dilute sulfuric acid,
alkaline peroxide) suggests that generation of inhibitors is substrate and pretreatment specific.
Keywords: Butanol; Clostridium beijerinckii P260; Acetone-butanol-ethanol (ABE); Wheat straw;
Alkaline peroxide pretreatment; Fermentation

Peter H. Sikkema, Christy Shropshire, Nader Soltani, Tolerance of spring barley (Hordeum vulgare
L.), oats (Avena sativa L.) and wheat (Triticum aestivum L.) to saflufenacil, Crop Protection,
Volume 27, Issue 12, December 2008, Pages 1495-1497, ISSN 0261-2194, DOI:
10.1016/j.cropro.2008.07.009.

(http://www.sciencedirect.com/science/article/B6 T5T-4 TFDXWX-
1/2/48541e753bb0ea9ce811e2b85d826ba8)

Abstract:

Saflufenacil is a new herbicide being developed by BASF for pre-emergence application for
broadleaved weed control in maize and other crops. Three field studies were conducted in Ontario,
Canada over a 2-year period (2006 and 2007) to evaluate the tolerance of spring cereals (barley,
oats, and wheat) to pre-emergence and post-emergence applications of saflufenacil at 50 and 100
g ai ha-1. Saflufenacil pre-emergence caused minimal visible injury (1% or less) at 3, 7, 14 and 28
days after emergence and had no adverse effect on plant height or yield of barley, oats, and
wheat. Saflufenacil plus the surfactant Merge (1% v/v) applied post-emergence caused as much
as 76, 60, 52 and 35% visible injury in spring cereals at 3, 7, 14 and 28 DAT, respectively. Injury
with saflufenacil plus Merge applied post-emergence decreased over time and was generally
greater as dose increased. Saflufenacil plus Merge applied post-emergence reduced plant height
by as much as 16% and reduced yield of spring barley and wheat by 24 and 13%, respectively, but
had no effect on the yield of spring oats. Based on these results, saflufenacil applied pre-
emergence at the proposed dose can be safely used in spring planted barley, oats and wheat;
however, the post-emergence application of saflufenacil results in unacceptable injury and yield
loss. These results are consistent with the proposed pre-emergence use pattern for saflufenacil.
Keywords: Barley; Height; Herbicide sensitivity; Oats; Tolerance; Yield; Wheat
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associated phosphatase activities in wheat contributes to the utilization of organic P substrates in
vitro, but does not explain differences in the P-nutrition of plants when grown in soils,
Environmental and Experimental Botany, Volume 64, Issue 3, December 2008, Pages 239-249,
ISSN 0098-8472, DOI: 10.1016/j.envexpbot.2008.05.002.
(http://www.sciencedirect.com/science/article/B6 T66-4SG4HMS8-
1/2/1b900d65bd5cba35dea75e03c7ffc421)

Abstract:



To understand whether genotypic variation in root-associated phosphatase activities in wheat
impacts on its ability to acquire phosphorus (P), various phosphatase activities of roots were
measured in relation to the utilization of organic P substrates in agar, and the P-nutrition of plants
was investigated in a range of soils. Root-associated phosphatase activities of plants grown in
hydroponics were measured against different organic P substrates. Representative genotypes
were then grown in both agar culture and in soils with differing organic P contents and plant
biomass and P uptake were determined. Differences in the activities of both root-associated and
exuded phosphodiesterase and phosphomonoesterase were observed, and were related to the P
content of plants supplied with either ribonucleic acid or glucose 6-phosphate, respectively, as the
sole form of P. When the cereal lines were grown in different soils, however, there was little
relationship between any root-associated phosphatase activity and plant P uptake. This indicates
that despite differences in phosphatase activities of cereal roots, such variability appears to play
no significant role in the P-nutrition of the plant grown in soil, and that any benefit derived from the
hydrolysis of soil organic P is common to all genotypes.

Keywords: Glucose-6-phosphate; myo-Inositol hexakisphosphate; RNA; Phytate;
Phosphomonoester; Phosphodiester; Rhizosphere; Root exudates
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of silicon in enhancing resistance to freezing stress in two contrasting winter wheat cultivars,
Environmental and Experimental Botany, Volume 64, Issue 3, December 2008, Pages 286-294,
ISSN 0098-8472, DOI: 10.1016/j.envexpbot.2008.06.005.
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Abstract:

The main objective of this study was to elucidate the roles of silicon (Si) in enhancing tolerance to
freezing stress (-5 [degree sign]C) in two contrasting wheat (Triticum aestivum L.) cultivars: i.e. cv.
Yangmai No. 5, a freezing-susceptible cultivar and cv. Linmai No. 2, a freezing-tolerant cultivar.
Shoot dry weight of the freezing-susceptible wheat was significantly lower under freezing stress
than in controls, but increased significantly with Si amendment. The freezing treatment did not
affect shoot dry weight of the freezing-tolerant cultivar. The leaf water content was considerably
decreased by freezing stress in the freezing-susceptible cultivar, but was significantly increased by
Si amendment. In contrast, freezing treatment did not significantly reduce leaf water content in the
freezing-tolerant cultivar and Si played no role in water retention in this cultivar. The
concentrations of H202 and free proline along with malondialdehyde (MDA) were progressively
enhanced by freezing stress in the two wheat cultivars used, but were significantly suppressed by
amendment with Si. The major antioxidant enzyme activities and non-enzymatic antioxidants (i.e.
glutathione and ascorbic acid) in the leaves of freezing-stressed plants were decreased, but were
stimulated significantly by the exogenous Si. The possible mechanisms for Si-enhanced freezing
stress may be attributed to the higher antioxidant defense activity and lower lipid peroxidation
through water retention in leaf tissues.

Keywords: Freezing stress; Lipid peroxidiation; Oxidative stress; Silicon; Wheat
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Abstract:

Starch from normal (CDC teal), high amylose (line 11132) and waxy (99 WAX 27) bread wheat
cultivars was isolated and its morphology, composition, structure and properties were studied



before and after annealing. Granule diameters, total phosphorus, total amylose, lipid complexed
amylose chains, crystallinity, gelatinization temperature range, gelatinization enthalpy, swelling
factor (at 90 [degree sign]C), and amylose leaching (at 90 [degree sign]C), in the above starches
ranged from 2-38 [mu]m, 0.007-0.058%, 26.9-32.3%, 13.4-18.7%, 28.6-42.8%, 12.7-14.3 [degree
sign]C, 11.3-13.3 J/g, 27.6-72.2 and 22.2-26.2%, respectively. Peak viscosity, thermal stability,
set-back and susceptibility towards acid hydrolysis followed the order: 99WAX27 > CDC teal >
11132, 11132 > CDC teal > 99WAX27, CDC teal > 99 WAX 27 > 11132, and 99WAX27 > 11132 >
CDC teal, respectively. Susceptibility towards [alpha]-amylase hydrolysis followed the order: 99
WAX 27 > 11132 > CDC teal (<24 h) and 11132 > CDC teal > 99WAX27 (>24 h). The extent of
retrogradation measured by spectroscopy and differential scanning calorimetry followed the order:
11132 > CDC teal > 99WAX27 and 99WAX27 > CDC teal > 11132, respectively. In all starches,
concentration of amylose, lipid complexed amylose chains, gelatinization temperature range,
swelling factor, amylose leaching, peak viscosity, final viscosity, set-back, light transmission,
susceptibility towards [alpha]-amylase and acid hydrolysis and the proportion of small (2-8 [mu]m)
B-type granules decreased on annealing. Thermal stability and crystallinity increased on
annealing. In all starches, gelatinization, enthalpy, retrogradation rate and amylopectin chain
length distribution remained unchanged on annealing. Pores and indentations were formed on the
granule surfaces of CDC teal and 99WAX27 starches on annealing.
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Abstract:

Winter wheat (susceptible cultivar Ritmo) was grown in 2006 near Kiel and in 2007 near Heide in
northern Germany. Plants were inoculated at anthesis using a Fusarium graminearum
macroconidial suspension. The percentage of Fusarium-damaged kernels (FDK) ranged from 0 +/-
2% to 28 +/- 2%. The contents of the Fusarium mycotoxin deoxynivalenol (DON) and wheat amino
acids were determined in the grain. Levels of the amino acids alanine, lysine, and tyrosine
increased with the percentage of FDK or DON contents whereas glutamic acid contents
decreased. Aspartic acid and threonine were not related to the percentage of FDK or DON
contents. Effects of Fusarium infection on other amino acids were significant only at the sampling
site with the higher degree of Fusarium-damage. Interestingly, those amino acids that increased
consistently and significantly with the degree of Fusarium-damage are derived from
phosphoenolpyruvate or pyruvate, suggesting that pathogen-induced changes in the glycolytic
input for amino acid biosynthesis play a significant role for the amino acid composition of
Fusarium-damaged winter wheat grain. On average, amino acid contents decreased by 0.13%
compared to the amino acid content of sound kernels upon an increase of 1% of FDK.

Keywords: Glycolysis; Host-pathogen interaction; Pathophysiology; Trichothecene; Triticum
aestivum
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Abstract:



Gelatinization and retrogradation behaviors of wheat starch were investigated in an aqueous
system in the presence or absence of some anionic polysaccharides, soybean-soluble
polysaccharide (SSPS), and gum arabic (GA). Weight-average molecular weight was almost
equivalent between SSPS and GA, while z-average root-mean-square radius of gyration of GA
was ca. twice as large as that of SSPS. The addition of each polysaccharide (0.1-1 w/v%)
decreased the peak viscosity of the composite system (starch concentration: 5% or 13%) during
gelatinization, and this effect of SSPS was greater than that of GA at the higher starch
concentration. It also shifted the onset of viscosity increase to lower temperatures at the higher
starch concentration, but no difference was seen in this effect between SSPS and GA. The
addition of each polysaccharide (0.1-1%) decreased the amount of amylose leached during
gelatinization, and this effect of SSPS was generally greater than that of GA. It hardly altered, on
the other hand, the average particle diameter of the starch granules after gelatinization. 'Starch
ghosts' were less frequently observed microscopically in the presence of each polysaccharide,
which appeared to exist around the surface of the starch granules to inhibit amylose leaching. The
addition of each polysaccharide (0.5%) increased the rate constants, representing short-term (~24
h) retrogradation of starch (5%). It also decreased the saturated dynamic storage modulus of the
composite system after storage at 4 [degree sign]C for 24 h, and this effect of SSPS was greater
than that of GA with larger amount of syneresis generated. The results were discussed mainly in
relation to the phase arrangement between starch components and each polysaccharide.
Keywords: Wheat starch; Soybean-soluble polysaccharide; Gum arabic; Gelatinization;
Retrogradation
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Abstract:

Roasting is normally done to enhance the flavour and to improve organoleptic properties of the
food grains. Roasting is a high temperature short time (HTST) heat treatment process and the
temperatures used are normally in the range of 280-350 [degree sign]C. In the present study a
continuous fluidized bed roaster (FBR) using flue has been designed and used to roast wheat
grain. The product obtained thus has been compared to that obtained by using a traditional
method, i.e., roasting in a bed of hot sand. Parameters such as moisture content, bulk density,
product colour, crispness, microstructure, and total and acid insoluble ash, are considered in the
study. Sand contamination in traditionally roasted wheat has been shown by the presence of acid
insoluble ash (0.12%). The bulk density decreased from 833 kg/m3 for raw wheat to 526 and 555
kg/m3 for sand and fluidized bed roasted wheat, respectively. The moisture content decreased
from 10% to 3% for sand as well as fluidized bed roasted wheat. Colour (expressed as Chroma) of
the sand roasted wheat was in the range of 18-32 and that of the fluidized bed roasted wheat 23-
32. Textural measurements in terms of compressive strength was between 222-331 N and 129-
299 N for sand and fluidized bed roasted wheat, respectively. It is noted that the optimally roasted
wheat using FBR has peak force of 30 N with colour (Chroma) value of about 31, total ash of 1.2%
and acid insoluble ash of 0.04%. SEM images of the microstructure have indicated FB roasted
wheat to have greater porosity which will result in this wheat requiring lower energy for size
reduction.

Keywords: Continuous fluidized bed roaster; Roasting; Moisture; Wheat
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Abstract:

A study which included growth and digestibility experiments was conducted to evaluate the feeding
value of a) enset pseudostem, b) enset corm or c¢) enset mixture (containing equal amounts of
pseudostem, corm and enset leaf on a DM basis) as a supplement to a basal diet of wheat straw
fed ad libitum and restricted amounts of Desmodium intortum (Desmodium) hay to sheep. During
the 71-day growth experiment, 18 one-year-old male sheep of indigenous breed with mean body
weight (BW) of 20.2 (+/- 0.43) kg were randomly assigned to the three treatments. In the
digestibility experiment, three male sheep with mean BW of 19.5 (+/- 1.06) kg were assigned to
each treatment. Sheep supplemented with enset mixture consumed more (P < 0.001) wheat straw
DM (335 g/day) than those supplemented with pseudostem (295 g/day). No differences were
found in total dry matter (DM) and organic matter (OM) intake between diets supplemented with
pseudostem, corm and enset mixture. Total nitrogen (N) intake (g/day) was higher (P = 0.0073) in
sheep fed the diet with enset mixture (12.2) followed by corm (11.3) and pseudostem (10.7). The
apparent digestibility of DM was higher (P < 0.001) in pseudostem (0.53) followed by corm (0.46)
and enset mixture (0.41) supplemented sheep. Organic matter, neutral detergent fiber and N
digestibility were similar among treatments. The amount of N lost in urine and faeces and the N-
retention was similar among treatments. There were no differences in gain/day in sheep fed diets
with pseudostem (29.3 g), corm (27.0 g) and enset mixture (36.5 g). It is concluded that
supplementation of a wheat straw/Desmodium diet with enset fractions could be used equally at
least to maintain body weight during the dry season.

Keywords: Enset fractions; Sheep; Dry season feeding; Nitrogen-retention; Digestibility
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(http://www.sciencedirect.com/science/article/B6T9G-4STYV3T-
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Abstract:

The aim was to use wheat dietary fibre and soy protein isolate as carriers of KI and KIO3 for
fortification of processed meat with iodine. Products from minced pork were prepared with addition
of iodised wheat fibre and soy isolate, and iodised table salt for comparison and the effects of
thermal processing and storage on changes in iodine content were determined. It was shown that
both alternative carriers limited the iodine changes in meat products compared with iodised table
salt. However, wheat fibre was more effective in limiting iodine losses during thermal processing
and soy protein during storage of the products. The greatest effect of the carriers was found in
meat products fortified with the less stable KI.

Keywords: lodine carriers; Wheat dietary fibre; Soy protein isolate; lodine retention; Food
fortification; Meat product
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(http://www.sciencedirect.com/science/article/B6 TC7-4TMY G27-
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Abstract:



When conservation tillage is practised in agriculture, plant residues remain on the soil surface for
soil protection purposes. These residues should be widely decomposed within the following
vegetation period as microbial plant pathogens surviving on plant litter may endanger the currently
cultivated crop. Important soil-borne fungal pathogens that preferably infect small grain cereals
belong to the genus Fusarium. These pathogens produce the mycotoxin deoxynivalenol (DON), a
cytotoxic agent, in infected cereal organs. This toxin frequently occurs in cereal residues like
straw. So far it is unclear if DON degradation is affected by members of the soil food web within
decomposing processes in the soil system. For this purpose, a microcosm study was conducted
under controlled laboratory conditions to investigate the degradation activity of the earthworm
species Lumbricus terrestris when exposed to Fusarium-infected wheat straw being contaminated
with DON.

Highly Fusarium-infected and DON-contaminated straw seemed to be more attractive to L.
terrestris because it was incorporated faster into the soil compared with straw infected and
contaminated at low levels. This is supported by a greater body weight gain (exposure time 5
weeks) and smaller body weight loss (exposure time 11 weeks) of L. terrestris, respectively, when
highly contaminated straw was offered for different time periods.

Furthermore, L. terrestris takes part in the efficient degradation of both Fusarium biomass and
DON occurring in straw in close interaction with soil microorganisms. Consequently, earthworm
activity contributes to the elimination of potentially infectious plant material from the soil surface.
Keywords: Degradation; Fusarium-infected straw; Deoxynivalenol; DON-contamination;
Earthworm activity
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Abstract:

The replacement value of feed blocks tomato pulp (TP-FB) or olive cake (OC-FB) for a
concentrate (wheat bran and processed barley, 1:2) was evaluated using 25 Barbarine lambs, fed
wheat straw (WS) based diet, in a 75-day feeding trial followed by a total collection period (4 days
adaptation and 6 days collection). Wheat straw was fed ad libitum and supplemented with (1) 500
g concentrate (control, C); (2) 250 g C and TP-FB (TP-FB + 0.5C); (3) 250 g C and OC-FB (OC-
FB + 0.5C); (4) 125 g C and TP-FB (TP-FB + 0.25C); or (5) 125 g C and OC-FB (OC-FB + 0.25C),
in a randomised block design. Except control-animals, lambs had free access to feed blocks.
Metabolisable energy (ME, MJ/kg dry matter [DM]) and crude protein (g/kg DM) contents of the
concentrate, TP-FB and OC-FB were 13.8 and 122, 11.2 and 154, and 11.0 and 147, respectively.
Type of feed block had no effect on WS intake but increased total intake. Estimated ME intakes
were 7.2, 8.5, 8.3, 8.3, and 7.3 MJ/day, respectively. Diets including FB exhibited higher digestible
CP intakes than the control diet (P<0.01). Nitrogen balance ranged between 2.7 and 3.9 g/day. N
retention and the efficiency of microbial nitrogen supply tended to increase with FB provision
(P>0.05 and P=0.057, respectively). Compared to the control diet, FB supply had no effect on the
growth rate of lambs (P>0.05). The response of lambs was in general better with diets containing
OC-FB than those supplemented with TP-FB. The absence of urea and rapeseed meal in TP-FB
could be among the reasons why sheep responded better to OC-FB. Feed conversion rates were
higher with TP-FB diets than with OC-FB diets. Although results obtained with TP-FB were similar
to those observed on lambs receiving OC-FB, the economic evaluation calls for revision of the
formula of tomato-pulp-based feed blocks. Energy enrichment of OC-FB and TP-FB seems
necessary for efficient utilisation of high levels of N in these feed blocks. It is concluded that OC-



FB are cost-effective alternative supplements and allow farmers to reduce by 0.75 the amount of
local concentrate used, while TP-FB allow a 0.5 reduction.
Keywords: Concentrate; Tomato pulp; Olive cake; Feed blocks; Intake; Digestion; Growth; Lambs
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Abstract:

The aim of this study was to mine favorable alleles of QTLs conferring thousand-grain weight
(TGW) from synthetic wheat using advanced backcross QTL analysis. A BC5 F2:3 population
consisting of 85 lines were generated from a cross between Laizhou 953, a Chinese commercial
wheat variety, and Am3, a synthetic hexaploid wheat, followed by backcrossing with Laizhou 953
as recurrent parent and then by selfing. A total of 348 polymorphic SSR markers were employed
for genotyping. Using composite interval mapping (CIM), 3 major QTLs, QGw.caas-1A, QGw.caas-
3D, and QGw.caas-4B, with alleles increasing TGW from Am3, were detected in at least 2
environments, explaining phenotypic variation ranging from 10.9% to 33.79%. The Am3 alleles at
the 3 loci increased TGW by 2.3-4.8 g without decreasing grain number and spike number and, 2
of them, without increasing plant height. Using mixed-model composite interval mapping (MCIM),
QTL QGw.caas-3D was detected and the QTL-by-environment interaction was not significant,
indicating that QGw.caas-3D was insensitive to environmental factors. QGw.caas-3D might be a
stable and major QTL for TGW.

Keywords: wheat; microsatellite marker; quantitative trait locus; thousand-grain weight; yield
component
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Abstract:

Plant water status is a key factor impacting crop growth and agricultural water management. Crop
water stress may alter canopy temperature, the energy balance, transpiration, photosynthesis,
canopy water use efficiency, and crop yield. The objective of this study was to calculate the Crop
Water Stress Index (CWSI) from canopy temperature and energy balance measurements and
evaluate the utility of CWSI to quantify water stress by comparing CWSI to latent heat and carbon
dioxide (CO2) flux measurements over canopies of winter wheat (Triticum aestivum L.) and
summer maize (Zea mays L.). The experiment was conducted at the Yucheng Integrated
Agricultural Experimental Station of the Chinese Academy of Sciences from 2003 to 2005. Latent
heat and CO2 fluxes (by eddy covariance), canopy and air temperature, relative humidity, net
radiation, wind speed, and soil heat flux were averaged at half-hour intervals. Leaf area index and
crop height were measured every 7 days. CWSI was calculated from measured canopy-air
temperature differences using the Jackson method. Under high net radiation conditions (greater
than 500 W m-2), calculated values of minimum canopy-air temperature differences were similar to
previously published empirically determined non-water-stressed baselines. Valid measures of
CWSI were only obtained when canopy closure minimized the influence of viewed soil on infrared
canopy temperature measurements (leaf area index was greater than 2.5 m2 m-2). Wheat and
maize latent heat flux and canopy CO2 flux generally decreased linearly with increases in CWSI



when net radiation levels were greater than 300 W m-2. The responses of latent heat flux and CO2
flux to CWSI did not demonstrate a consistent relationship in wheat that would recommend it as a
reliable water stress quantification tool. The responses of latent heat flux and CO2 flux to CWSI
were more consistent in maize, suggesting that CWSI could be useful in identifying and quantifying
water stress conditions when net radiation was greater than 300 W m-2. The results suggest that
CWSI calculated by the Jackson method under varying solar radiation and wind speed conditions
may be used for irrigation scheduling and agricultural water management of maize in irrigated
agricultural regions, such as the North China Plain.

Keywords: Maize; Wheat; Water stress; Latent heat flux; CO2 flux; Infrared thermometry; Canopy
temperature
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Abstract:

The North China Plain (NCP) is one of the most water stressed areas in the world. The water
consumption of winter wheat accounts for more than 50% of the total water consumption in this
region. An accurate estimate of the evapotranspiration (ET) and crop water productivity (CWP) at
regional scale is therefore key to the practice of water-saving agriculture in NCP. In this research,
the ET and CWP of winter wheat in 83 counties during October 2003 to June 2004 in NCP were
estimated using the remote sensing data. The daily ET was calculated using SEBAL model with
NOAA remote sensing data in 17 non-cloud days whereas the reference daily crop ET was
estimated using meteorological data based on Hargreaves approach. The daily ET and the total
ET over the entire growing season of winter wheat were obtained using crop coefficient
interpolation approach. The calculated average and maximum water consumption of winter wheat
in these 83 counties were 424 and 475 mm, respectively. The calculated daily ET from SEBAL
model showed good match with the observed data collected in a Lysimeter. The error of ET
estimation over the entire growing stage of winter wheat was approximately 4.3%. The highest
CWP across this region was 1.67 kg m-3, and the lowest was less than 0.5 kg m-3. We observed
a close linear relationship between CWP and yield. We also observed that the continuing increase
of ET leads to a peaking and subsequent decline of CWP, which suggests that the higher water
consumption does not necessarily lead to a higher yield.

Keywords: Winter wheat; Crop water productivity; Evapotranspiration; SEBAL; Crop coefficient;
North China Plain
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Abstract:

Micromonospora aurantiaca- and Streptomyces griseus-related strains isolated from Moroccan
phosphate mines (MAMPM and SGMPM) were previously selected for their rock phosphate (RP)
solubilizing abilities and their multiple plant growth promoting properties demonstrated in
laboratory conditions. In order to assess whether these interesting properties could have a direct
effect on plant growth and fitness, seeds of the wheat plant (Triticum durum L. cv. Vitron) coated
or not with mycelium of these strains and of the reference strain S. griseus M1323, were grown in



a sterile soil deficient in soluble phosphate supplemented or not with soluble phosphate or with the
insoluble RP, under greenhouse conditions. These studies revealed that the presence of the
actinomycete strains in the soil supplemented with RP significantly promoted the growth of the
wheat plants. MAMPM and SGMPM had the greatest stimulatory effect on plant growth with 50-
47% and 80-78% weight increase of shoots and roots, respectively, in comparison with the sterile
control. This increase correlated with a significant increase in the N and P content of plant tissues.
The MAMPM- and SGMPM-dependent growth promotion in the RP supplemented soil was on
average 10-13% lower than that achieved by the soluble phosphate supplement. Furthermore, in a
soil infested with Pythium ultimum, the mediator of damping-off disease, the coating of wheat
seeds with the mycelium of MAMPM strain resulted in a clear protection of the plant. The level of
protection achieved by MAMPM was 14% lower than that conferred by the commercial bio-
fungicide agent (Mycostop(R)). This study demonstrated that MAMPM in association with
pulverized RP could constitute a novel and non-polluting bio-fertilizer/biocontrol product useful for
the development of sustainable agriculture.

Keywords: Rock phosphate solubilizing actinomycetes; P-deficient soil; Wheat growth; Biocontrol;
Damping-off
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Abstract:

By thermogravimetric analysis (TGA) and kinetic study, the influences of different catalysts on the
ignition and combustion of rice and wheat straw in air- and oxygen-enriched atmospheres have
been investigated in this paper. According to the index of ignition and burn off, the action of these
catalysts on rice and wheat straw ignition and combustion in air- and oxygen-enriched atmosphere
is effective except for the oxygen-enriched catalytic combustion of rice straw fixed carbon.
According to the activation energy of combustion, the catalytic importance of metal oxides for the
first combustion process is remarkable; there is no obvious as important decrease for the second
combustion of rice and wheat straw except for CuO and CaO catalytic rice combustion under
oxygen-enriched atmosphere. Compared with air atmosphere, the activation energy of rice and
wheat straw catalyst oxygen-enriched combustion increases usually at the first process except for
CuO catalytic rice combustion, but it decreases at the second process except for MgO catalytic
rice combustion, and CaO and CuO catalytic wheat combustions.

Keywords: Catalyst; Combustion; Straw; Oxygen enriched; Thermogravimetric analysis; Kinetic
study
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Abstract:

An alkalophilic laccase from [gammal]-proteobacterium JB was applied to wheat straw-rich soda
pulp to check its bleaching potential by using response surface methodology based on central
composite design. The design was employed by selecting laccase units, ABTS (2,2'-azino-bis (3-
ethylbenzothiazoline-6-sulfonic acid)) concentration and pH as model factors. The results of



second order factorial design experiments showed that all three independent variables had
significant effect on brightness and kappa number of laccase-treated pulp. Optimum conditions for
biobleaching of pulp with laccase preparation (specific activity, 65 nkat mg-1 protein) were 20 nkat
g-1 of pulp, 2 mM ABTS and pH 8.0 which enhanced brightness by 5.89% and reduced kappa
number by 21.1% within 4 h of incubation at 55 [degree sign]C, without further alkaline extraction
of pulp. Tear index (8%) and burst index (18%) also improved for laccase-treated pulp as
compared to control raw pulp. Treatment of chemically (CEH1H2) bleached pulp with laccase
showed significant effect on release of chromophores, hydrophobic and reducing compounds.
Laccase-prebleaching of raw pulp reduced the use of hypochlorite by 10% to achieve brightness of
resultant hand sheets similar to the fully chemically bleached pulp.
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Abstract:

In this study, a novel generic feedstock production strategy based on solid-state fermentation
(SSF) has been developed and applied to the fermentative production of succinic acid. Wheat was
fractionated into bran, gluten and gluten-free flour by milling and gluten extraction processes. The
bran, which would normally be a waste product of the wheat milling industry, was used to produce
glucoamylase and protease enzymes via SSF using Aspergillus awamori and Aspergillus oryzae,
respectively. The resulting solutions were separately utilised for the hydrolysis of gluten-free flour
and gluten to generate a glucose-rich stream of over 140 g I-1 glucose and a nitrogen-rich stream
of more than 3.5 g I-1 free amino nitrogen. A microbial feedstock consisting of these two streams
contained all the essential nutrients required for succinic acid fermentations using Actinobacillus
succinogenes. In a fermentation using only the combined hydrolysate streams, around 22 g I-1
succinic acid was produced. The addition of MgCO3 into the wheat-derived medium improved the
succinic acid production further to more than 64 g I-1. These results demonstrate the SSF-based
strategy is a successful approach for the production of a generic feedstock from wheat, and that
this feedstock can be efficiently utilised for succinic acid production.

Keywords: Succinic acid; Solid-state fermentation (SSF); Wheat-based biorefinery; Actinobacillus
succinogenes; Fungal fermentations
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Abstract:

The effect of steam explosion pretreatment on biodegradation of lignin in wheat straw was studied
in this paper. Through experiments and analysis, 0.8 MPa operation pressure and 1:20 wheat
straw to water ratio are optimum for destroying lignin and the maximum of lignin loss rate is
19.94%. After steam explosion pretreatment, the wheat straw was retted by Trametes versicolor
for 40 days. Biodegradation rate of lignin was tested and the maximum of 55.40% lignin loss rate
was found on day 30. During the whole process of both steam explosion pretreatment and
biodegradation, 75.34% lignin was degraded, without steam explosion the biodegradation of raw



material the degradation rate of lignin was 31.23% only. FT-IR spectroscopy, TGA and SEM were
used for further validating the results of biodegradation.
Keywords: Wheat straw; Biodegradation; Steam explosion; Trametes versicolor
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Abstract:

A 4 x 4 complete diallel cross was set up with four different types of drought-resistant winter wheat
varieties to define mutual relations among main quantitative traits and the contribution of each trait
to the flag leaf transpiration efficiency (TE) in the grain filling phase. Through genetic correlative
and path analysis, the influence of five physiological traits, net photosynthesis rate (Pn), stomatal
conductance (Gs), intercellular CO2 concentration (Ci), transpiration rate (Tr), and leaf
temperature (TI), on flag leaf TE was observed. The results of variance analysis showed that there
were very significant differences between TE and the related five traits, as well as between these
five traits. The results of genetic correlation analysis showed also that the absolute values of the
correlation coefficients of corresponding traits to TE should be ordered as Pn > Gs > Tl > Tr> Ci in
the early grain filling stage, Ci > Tr > Pn > Gs > Tl in the middle grain filling stage, and Pn > Ci > Tl
> Tr > Gs in the late grain filling stage, respectively. The results of the combined analysis of
genetic correlation and path analysis showed that at the early filling stage, there existed a strong
positive genetic correlation between Pn and TE, and at the same time Pn had a direct positive
contribution to TE. With the progression of grain filling, the stress of high temperature and drought
strengthened and the function of flag leaves weakened, so that at the late grain filling phase Ci, Tr
and Tl were strongly negatively correlated with TE and all these traits conferred direct negative
contributions to TE. The results of this research showed that the selection of wheat genetic
materials with slow-ageing, high-photosynthesis, low-transpiration and low leaf temperature should
assist breeding of wheat with more efficient use of water in north western China.

Keywords: Winter wheat; Flag leaf; WUE; Path analysis; TE; Pn; Diallel cross; Drought-resistant
breeding
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Abstract:

The ability to deliver wheat grain with a specific protein content is a major determinant of the
profitability of wheat grain production. Various crop models have been developed to predict yield
and grain protein content on a field scale. They can be used to predict each year, before harvest,
the yields and grain protein contents of the different fields in a collecting area, leading to an
optimization of the grading process into low and high protein standards. Indicators have been
developed for nitrogen management at the field scale. They can be used to predict grain quality
because grain protein content depends strongly on the crop nitrogen uptake during the vegetative
growth of the wheat crop. The aim of this study was to evaluate the accuracy of two indicators,
nitrogen nutrition index and chlorophyll content of leaves (in SPAD units), and of two models for
categorizing fields according to their grain protein contents. A data set including field
measurements over 3 years was used to estimate the sensitivity and specificity of the models and



indicators using the receiver operating characteristic evaluation procedure. High values of
sensitivity and specificity were obtained for the two indicators, and decision thresholds leading to
low false negative and false positive proportions were identified. Nitrogen nutrition index showed
the best results for the three grain protein content thresholds considered. Conversely, sensitivity
and specificity values obtained for the two models were low. Combining model predictions and
indicator values did not give better discrimination than the use of a single indicator.
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Abstract:

A small-scale (100 g) wet-milling process was used to isolate starch from commercial wheat bran
at a recovery of 90%. Chemical analysis revealed that wheat bran starch contained a lower
amount of protein contamination (0.15%) and damaged starch (0.15% and 1%, respectively) than
commercial wheat starch (0.35% and 1.5%, respectively). Wheat bran starch contained 45% small
granules compared to 15% in commercial wheat starch. Wheat bran starch also exhibited higher
amylose content, higher crystallinity, and swelling power compared to commercial wheat starch.
The pasting and thermo analysis revealed that wheat bran starch exhibited lower pasting peak and
final viscosities, lower onset and peak gelatinization temperatures, and a lower retrogradation rate
compared to those of commercial wheat starch. A positive correlation was observed between
small-granule content and starch crystallinity, enthalpy, and swelling power. The enzyme
digestibility experiment found that the digestibility of wheat bran starch was similar to that of
commercial wheat starch, however, the resistant starch content in wheat bran starch (9.5%) was
significantly higher than that in commercial wheat starch (4.3%). The unique thermo and
physicochemical properties demonstrated by wheat bran starch may lead to broader applications
of this novel material.
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Abstract:

RNA silencing is a sequence-specific RNA degradation system that is conserved in a wide range
of organisms. The elucidation of the mechanism of RNA silencing has stimulated its use as a
reverse genetics tool, because RNA silencing strongly down-regulates the expression of the target
gene in a sequence-specific manner. The major protein fraction of wheat grain is gluten which is
largely responsible for the functional properties of dough. Gliadins contribute mainly to the
extensibility and viscosity of gluten and dough, with the polymeric glutenins being responsible for
elasticity. The aim of this work was therefore to silence the expression of specific [gammal-gliadins
by RNA interference, to demonstrate the feasibility of systematically silencing specific groups of
gluten proteins. The sequence of a [gamma]-gliadin gene was used to construct the pghp8.1
plasmid. The hpRNA silencing fragment was designed on the basis of 169 base pairs (bp) in
sense and antisense orientation with the sequence of the Ubi1 intron as spacer region between
the repeats. Two lines of bread wheat were transformed by particle bombardment. Gliadins were
extracted from 30 mg of flour, separated by acid-PAGE and determined by matrix-assisted laser



desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS). Seven transgenic lines
were obtained and all of them showed reduced levels of [gamma]-gliadins. All seven transgenic
plants were fully fertile and their grain morphology and seed weight were comparable to the control
lines. MALDI-TOF MS showed that six peaks, present in the untransformed line, were missing in
transgenic lines of the BW208 genotype whereas three peaks were missing in the BW2003
genotypes. The proportion of [gammal-gliadins was reduced, by about 55-80% in the BW208 lines
and by about 33-43% in the BW2003 lines. The ELISA assay based on the R5 antibody showed
reductions in total gliadins ([mu]g/mg flour) in three of the BW208 lines and in one BW2003 line,
but an increase in one BW208 line (C613).
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Abstract:

A core collection of 372 accessions representative of worldwide hexaploid bread wheat diversity
[Balfourier, F., Roussel, V., Strelchenko, P., Exbrayat-Vinson, F., Sourdille, P., Boutet, G., Koenig,
J., Ravel, C., Mitrofanova, O., Beckert, M., Charmet, G., 2007. A worldwide bread wheat core
collection arrayed in a 384-well plate. Theoretical and Applied Genetics 114, 1265-1275] was used
to evaluate the available genetic diversity of agronomic and quality characteristics. The traits
assessed during the vegetative period were date of ear-emergence, date of flowering, lodging,
disease susceptibility and pre-harvest sprouting. Thousand kernel weight, test weight, grain
hardness, grain protein content, pentosan viscosity and grain colour were also measured. The
rheological properties of the derived white flours were estimated using mixograph and alveograph
tests. For most of the traits, a wide phenotypic variation was observed across all the accessions.
Several parameters (mixograph width parameters before and after peak time, alveograph dough
tenacity and extensibility, near infrared measurements, like those for protein content, and
absorbance measurements of palmitic acid and linoleic acid content) made it easier to discriminate
between the cultivars. The largest ranges of variation were found in landraces and old cultivars
rather than in more recent varieties. This is evidence that there is sufficient variability available for
rare alleles, which have been eliminated in breeding modern varieties to be detected. Such a core
collection will therefore be a useful resource for future genetic studies on wheat quality.
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Abstract:

Wheat (Triticum aestivum L.) is one of the most important agricultural crops worldwide. Due to its
high content of starch and unique gluten proteins, wheat grain is used for many food and non-food
applications. Although grain quality is an important topic for food and feed as well as industrial
processing, the consequences of future increases in atmospheric carbon dioxide (CO2)
concentrations on quality parameters such as nutritional and bread-making rheological properties
are still unclear. Wheat productivity increases under CO2 enrichment. Concomitantly, the chemical
composition of vegetative plant parts is often changed and grain quality is altered. In particular, the
decrease in grain protein concentration and changes in protein composition may have serious



economic and health implications. Additionally, CO2 enrichment affects amino acid composition
and the concentrations of macro- and micro-elements. However, experimental results are often
inconsistent. The present review summarises the results from numerous COZ2 enrichment
experiments using different exposure techniques in order to quantify the potential impacts of
projected atmospheric CO2 levels on wheat grain yield and on aspects of grain composition
relevant to processing and human nutrition.
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Abstract:

To investigate the impact of 1BL.1RS translocation on protein content, starch quality, dough
rheology, RMT volumes and other quality traits, a doubled haploid population was created and
sown in a two-year field experiment. Translocated genotypes accumulated more proteins in the
endosperm than non-translocated genotypes. Decrease in the gelatinization of starch was
associated with the 1BL.1RS translocation. As for rheological parameters, adapted to bread types
not requiring high mixing energy, the 1BL.1RS translocation significantly reduced the elasticity,
tenacity and strength of the dough compared to allele ¢ of Glu-B3. Tolerance to over-mixing was
also significantly lower in translocated DH lines. In contrast to previously published work, the
presence of allele Glu-D3 c resulted in significantly higher tenacity, and thus strength, compared
with the allele Glu-D3 b in the present DH population. The final baking test performed on the DH
lines of the population, combining favourable alleles for dough rheology and high protein content,
demonstrated that in some cases lower tenacity induced by the 1BL.1RS translocation or by Glu-
B3 b increases the volume of the loaves.
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Abstract:

Glycerol-plasticized wheat gliadin bioplastics were prepared through thermo-molding method. The
effect of glycerol content on the morphology and the mechanical properties of wheat gliadin
bioplastics was studied. Morphology, tensile properties (tensile strength and elongation at break),
dynamic mechanical properties and rheological properties were evaluated in relation to glycerol
content. Experimental results reveal that the morphology, the glass transition temperatures (Tg) of
both the gliadin-rich and the glycerol-rich domains and the tensile properties are closely linked to
the glycerol content. The time-temperature superposition (TTS) fails to be applied to the dynamic
loss modulus G" (all temperatures) and the dynamic storage modulus G' (above 80 [degree
sign]C) of wheat gliadin bioplastics.
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Abstract:

Micronutrient deficiency is preventing an estimated one-third of the world's population from
reaching their physical and intellectual potential. This results in reduced education attainment and
work productivity which negatively impacts on regional development and economies. Contributing
to the aetiology of these deficiencies is the over-refining and over consumption of basic food
groups (cereals and tubers) which provide limited amounts of micronutrients. Folate deficiencies
result from unbalanced diets and are responsible for an estimated 250,000 birth defects annually.
Engineering plants like cereals to deliver daily requirements of folates (biofortification) is an
attractive approach to address malnutrition in developing countries. We have isolated key folate
genes including: 6-hydroxymethyl-7,8-dihydropterin  pyrophosphokinase/7,8-dihydropteroate
synthase, 4-amino-4-deoxychorismate synthase and folypolyglutamate synthetase from wheat
seeds. Furthermore, we have identified homologous genes in the rice genome. Characterisation of
sequences identified key functional and targeting regions. Analysis of the temporal and spatial
patterns of gene expression supports de novo synthesis of folates in the developing wheat seed
and uniquely in the mature seed transcriptome. The seed appears to have a unique potential to
replenish its own pool of required glutamated folates at all stages in its life cycle.

Keywords: Differential expression; Folate biosynthesis; Gene isolation; Wheat
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of the wheat aleurone layer for 2D electrophoresis and proteomics analysis, Journal of Cereal
Science, Volume 48, Issue 3, November 2008, Pages 709-714, ISSN 0733-5210, DOI:
10.1016/j.jcs.2008.03.004.
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Abstract:

Whereas the endosperm of bread wheat has been studied for many years for obvious ecoomic
reasons, studies of the aleurone layer of the seed only started recently after the discovery of its
nutritional and health benefits. In this paper, we describe two different techniques to isolate either
the peripheral layers including the aleurone layer or only the aleurone layer (AL) which can be
used for 2D electrophoresis and proteomic analysis. The two techniques provided similar 2D
electrophoresis profiles although the time needed for dissection of the kernel and isolation of the
cell layer was different. The two 2D protein profiles shared more than 80% identity and enabled us
to observe approximately 700 spots in the aleurone layer. Two bread wheat cultivars, Chinese
Spring and Recital, were used and the two techniques revealed that their AL shared at least 70%
of common spots. Several spots not present in AL and coming from peripheral layers were
identified using mass spectrometry and database interrogation. These dissection techniques will
enable proteomic analysis of AL which can be used for genetic analysis of its components, for
investigating the AL response to fungi attack and helpful for improving nutritional and health value
of wheat.
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J.M. Sanz Penella, C. Collar, M. Haros, Effect of wheat bran and enzyme addition on dough
functional performance and phytic acid levels in bread, Journal of Cereal Science, Volume 48,
Issue 3, November 2008, Pages 715-721, ISSN 0733-5210, DOI: 10.1016/j.jcs.2008.03.006.
(http://www.sciencedirect.com/science/article/B6WHK-4S7SV3C-
2/2/3d572c948a558f55075d0321aeec4707)

Abstract:

Effects of bran concentration, bran particle size distribution, and enzyme addition - fungal phytase,
fungal alpha-amylase - on the mixing and fermentative behaviour of wheat dough and on the



amount of phytic acid remaining in bread have been investigated using a factorial design of
samples 24. Bran concentration and bran particle size significantly affected all Farinograph
parameters, whereas enzyme effects were particularly observed on both the water absorption of
the flour and the parameters characterizing the overmixing. Water absorption was maximized in
doughs with higher fine bran addition and/or in doughs with no enzymes, and was minimized in
blends containing coarse added bran and alpha-amylase and/or alpha-amylase and phytase.
alpha-Amylase addition had a significant positive effect on dough development and gassing power
parameters during proofing. At low bran addition, phytate hydrolysis takes place to a greater extent
than at high bran addition levels. Combination of bran with amylolytic and phytate-degrading
enzymes could be advisable for overcoming the detrimental effect of bran on the mineral
availability (phytase) or on the technological performance of doughs (alpha-amylase).

Keywords: Mixing dough properties; Rheological behaviour; Fermentation parameters; Wheat
bran; alpha-Amylase; Fungal phytase

Mark Wilkinson, Yongfang Wan, Paola Tosi, Michelle Leverington, John Snape, Rowan A.C.
Mitchell, Peter R. Shewry, Identification and genetic mapping of variant forms of puroindoline b
expressed in developing wheat grain, Journal of Cereal Science, Volume 48, Issue 3, November
2008, Pages 722-728, ISSN 0733-5210, DOI: 10.1016/j.jcs.2008.03.007.
(http://www.sciencedirect.com/science/article/B6WHK-4SD6SJC-
1/2/4c9317d3f64513995983a6f9982106fb)

Abstract:

Transcripts encoding three novel variant forms of puroindoline b have been identified in developing
seeds of wheat. These show 57-60% sequence identity with the wild type form of Pin b but all lack
one of the three tryptophan residues present in the 'tryptophan loop' region of the wild type protein.
Counts of ESTs and array analysis indicate that the transcripts encoding variant forms of Pin b are
about an order of magnitude less abundant than those encoding wild type Pin b while array
analysis also shows that expression of the variant form 1 declines more rapidly than that of the
wild type form during the later stages of grain development. The gene(s) encoding variant form 1,
named Pinb-A2, were mapped to the long arm of chromosome 7A of bread wheat where they
show linkage to novel QTLs for hardness which have been identified in two doubled haploid
populations derived from crosses between hard parental cultivars (Shamrock x Shango, Malacca x
Charger).

Keywords: Wheat; Grain hardness; Puroindolines; Grain development; Genetic mapping

Peng Chen, Changdong Wang, Kexiu Li, Junli Chang, Yuesheng Wang, Guangxiao Yang, Peter
R. Shewry, Guangyuan He, Cloning, expression and characterization of novel avenin-like genes in
wheat and related species, Journal of Cereal Science, Volume 48, Issue 3, November 2008,
Pages 734-740, ISSN 0733-5210, DOI: 10.1016/j.jcs.2008.04.002.
(http://www.sciencedirect.com/science/article/B6WHK-4SCDB13-
2/2/b521d7986e€91818d92d866abd9dac20e)

Abstract:

B-Type avenin-like genes and proteins were characterized in 23 species of Triticeae. Southern blot
analysis showed that the avenin-like genes belong to a multigene family. RT-PCR showed
expression only in developing endosperms of wheat and related species, between 3 and 22 DPA
(days post anthesis) with a peak between 11 and 15 DPA in wheat. The encoded proteins are
cysteine-rich, containing 18-19 cysteine residues. An avenin-like protein from wheat was
expressed in Escherichia coli, purified and used to raise polyclonal antibodies. These antibodies
were used to detect b-type avenin-like proteins in endosperms of wheat and related species by
western blotting.

Keywords: Wheat; Aegilops; Avenin-like; Seed storage protein



L. Haska, M. Nyman, R. Andersson, Distribution and characterisation of fructan in wheat milling
fractions, Journal of Cereal Science, Volume 48, Issue 3, November 2008, Pages 768-774, ISSN
0733-5210, DOI: 10.1016/j.jcs.2008.05.002.
(http://www.sciencedirect.com/science/article/B6WHK-4SPCONV-
1/2/030a775ff1e7d443d440f507ad17c27f)

Abstract:

Structure and health effects of inulin-type fructans have been extensively studied, while less is
known about the properties of the graminan-type fructans in wheat. Arabinoxylan (AX) is another
important indigestible component in cereal grains, which may have beneficial health effects. In this
study, the fructan content in milling fractions of two wheat cultivars was determined and related to
ash, dietary fibre and AX contents. The molecular weight distribution of the fructans was analysed
with HPAEC-PAD and MALDI-TOF MS using 1H NMR and enzymatic hydrolysis for identification
of fructans. The fructan content (g/100 g) ranged from 1.5 +/- 0.2 in flour to 3.6 +/- 0.5 in shorts
and 3.7 +/- 0.3 in bran. A correlation was found between fructan content and dietary fibre content
(r=10.93, P <0.001), but with a smaller variation in fructan content between inner and outer parts
of the grain. About 50% of the dietary fibre consisted of AX in all fractions. The fructans were
found to have a DP of up to 19 with a similar molecular weight distribution in the different fractions.
Keywords: Fructan; Arabinoxylan; Wheat; Molecular weight

A. Colombo, G.T. Perez, P.D. Ribotta, A.E. Leon, A comparative study of physicochemical tests
for quality prediction of Argentine wheat flours used as corrector flours and for cookie production,
Journal of Cereal Science, Volume 48, Issue 3, November 2008, Pages 775-780, ISSN 0733-
5210, DOI: 10.1016/j.jcs.2008.05.003.
(http://www.sciencedirect.com/science/article/BEWHK-4SRKMH6-
1/2/70f3ed25b3975285a877e96f9b04bef5)

Abstract:

Several physicochemical tests are employed in quality evaluation of wheat. Most of the exported
Argentinean wheat flour is used as corrector flour in breadmaking. A small percentage is actually
used in cookie production. No study has determined which predictive tests are most suitable for
the quality prediction of bread (using flour as corrector) and cookies made from Argentinean
wheat. The objectives of this study were to compare the suitability of predictive tests in the
assessment of wheat flour attributes in the production of bread and cookies and to establish the
relationship between the tests and flour components. Several expected associations were found
between the SRC test and the composition parameters. Moreover, various flour components
influencing the SDS sedimentation index (SDS-SI), the Zeleny index and the alkaline water
retention capacity (AWRC) were established. The cookie factor (CF) was negatively correlated
with sucrose, carbonate and water SRC and with AWRC. In addition, the bread loaf specific
volume (LV) was correlated with the SDS-SI, the Zeleny index and the lactic acid SRC. In
conclusion, several components of Argentine wheat affecting predictive tests were found. The
SRC test allowed straight assessment of the bread and cookie quality of Argentinean wheat.
Keywords: Wheat flour; Bread; Cookie; Predictive tests

Zuo Min, Yihu Song, Qiang Zheng, Influence of reducing agents on properties of thermo-molded
wheat gluten bioplastics, Journal of Cereal Science, Volume 48, Issue 3, November 2008, Pages
794-799, ISSN 0733-5210, DOI: 10.1016/j.jcs.2008.06.003.
(http://www.sciencedirect.com/science/article/B6WHK-4T2S8R2-
1/2/9cb8e1a7ce0e61d8c39dbf0f2c8a6580)

Abstract:

The present work aims to study the influence of reducing agents of sodium bisulfite, sodium sulfite
and thioglycolic acid on the equibiaxial extensional deformation of glycerol plasticized wheat gluten
and the properties of gluten bioplastics thermo-molded at 125 [degree sign]C. Moisture absorption,



weight loss and water uptake, uniaxial tensile properties (Young's modulus, tensile strength,
elongation at break and tensile set), and morphology observations were performed to characterize
the physical properties of the thermo-molded gluten bioplastics. The results showed that reducing
agents facilitated the viscous flow and restrained the elastic recovery of the plasticized gluten
while not hindering the crosslinking reaction of gluten proteins during thermo-molding. On the
contrary, reducing agents do not significantly influence moisture absorption, Young's modulus,
tensile strength and the morphology of the gluten bioplastics thermo-molded at 125 [degree
sign]C. It is shown that reducing agents are highly effective for tailoring the flow viscosity of the
plasticized gluten dough and the mechanical properties of thermo-molded gluten bioplastics.
Keywords: Wheat gluten; Bioplastic; Reducing agent; Properties

John M. Martin, Brian Beecher, Michael J. Giroux, White salted noodle characteristics from
transgenic isolines of wheat over expressing puroindolines, Journal of Cereal Science, Volume 48,
Issue 3, November 2008, Pages 800-807, ISSN 0733-5210, DOI: 10.1016/}.jcs.2008.06.001.
(http://www.sciencedirect.com/science/article/B6WHK-4T2M5WK-
1/2/b48a49d603bb187f1289021d10854d22)

Abstract:

The closely linked genes puroindoline a (Pina) and puroindoline b (Pinb) control most of the
variation in wheat (Triticum aestivum) grain texture. Mutations in either Pina or Pinb result in hard
grain with wild type forms of both genes giving soft grain. Asian noodles are prepared from both
hard and soft classes of wheat. Our objective was to examine color and texture characteristics of
white salted noodles processed from flours of transgenic isolines of Hi-Line hard red spring wheat
over expressing Pina-D1a, Pinb-D1a or both and a control giving a range in grain texture from very
soft to hard. White salted noodles were prepared and color and texture characteristics were
measured. The three softer textured transgenic isolines showed greater change in L* with time
than Hi-Line. The noodles were more adhesive (more negative value), firmer, and chewier as the
grain texture became successively softer when cooked at 5 min. These texture differences were
not as apparent when noodles were cooked for an optimum time. Starch pasting properties did not
explain the noodle textural differences. A possible explanation for the noodle texture differences
may be related to starch damage which ranged from 2.2% for HGAB to 6.7% for Hi-Line, flour
particle size differences and subsequent water absorption differences among the four genotypes.
Over expression of puroindolines did not enhance quality of white salted noodles when prepared
under these conditions.
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1/2/03c4c21470ff2ec01b02830603c9aae)

Abstract:

Malnutrition related to micronutrient deficiency can create immense economic and societal
problems. The objective of this study was to quantify the mineral element concentration distribution
in milled fractions, using 43 common wheat (Triticum aestivum L.) cultivars sown in Jinan, China
during the 2005-2006 crop season. All 43 cultivars had low Fe (average 28.2 mg Kg-1) and Zn
(28.6 mg Kg-1) concentrations, and wide ranges of variation for mineral element concentrations.
Highly significant effects among milling fractions and cultivars on all traits were observed, with
fraction effect being the larger. There was an uneven distribution of mineral element
concentrations in wheat grain. Shorts and bran fractions had the highest mineral element
concentrations, whereas flours from break and reduction had low concentrations. Compared with



those in the central endosperm, the concentration of inorganic phosphorus (Pi) decreased the
most with decreasing flour yield, whereas the concentration of phytic acid P (PAP), phytase
activity, and Ca decreased the least. Pi was the most concentrated element in the aleurone,
whereas PAP, phytase activity, and Ca were the least, compared to those in the central
endosperm. Milling technique through adjusting flour yield can be used to improve the element
composition of flour.

Keywords: Common wheat; Mineral element; Fe; Zn; Phosphorus; Milling fraction
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Abstract:

In this work, the forward extraction of defatted wheat germ protein (DWGP) by reverse micelles
was studied. The reverse micellar systems were formed by sulphosuccinic acid bis (2-ethylhexyl)
ester sodium salt (AOT), isooctane and KCI solution. The effects of AOT concentration, pH, KCI
concentration, extraction time, the amounts of defatted wheat germ flour (DWGF), WO (the molar
ratio of water to surfactant, i.e. W0 = [H20]/[AOT]) and temperature on the forward extraction
efficiency of DWGP were tested. On the basis of single-factor experiments, the optimum extraction
was achieved by response surface methodology (RSM). The experimental results lead to the
conclusion that the highest forward extraction efficiency of DWGP was reached at the AOT
concentration 0.06 g/mL, pH 8, KCI concentration 0.1 mol/L, time 30 min, the amounts of DWGF
0.500 g, W0 25 and temperature 36 [degree sign]C. Under these conditions, the forward extraction
efficiency of DWGP achieved 37%.
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10.1016/j.jcs.2008.06.005.
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Abstract:

Kernel hardness is mainly conditioned by allelic variations of Pina-D1 and Pinb-D1 genes located
on the short arm of chromosome 5D. In this work, the Ecotilling approach was optimized to
investigate Pina and Pinb alleles in the micro-core collections of Chinese wheat germplasm, and
three Pina and eight Pinb alleles were found. Generally, more Pinb alleles were detected in the
accessions coming from the regions that grow winter or a mixture of spring and winter wheats.
This was particularly evident for the Southwestern winter wheat, Xinjiang winter-spring wheat and
Yellow and Huai River Valley winter wheat regions. A novel variant (designated as Pinb-D1x) was
discovered in one of the accessions from the Xinjiang winter-spring wheat region. Compared to
wild type (WT) allele Pinb-D1a, two nucleotide substitutions occurred in the coding region of Pinb-
D1x, one (at nucleotide position 257) resulting in the replacement of a WT cysteine residue by
tyrosine and the other (at nucleotide position 382) creating a premature stop codon. The
implications of our data to understanding the diversity of Pina and Pinb alleles in wheat and to
future molecular breeding of wheat kernel hardness are discussed.

Keywords: Kernel hardness; Puroindoline allele; Ecotilling; Chinese wheat germplasm
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alkaline noodles, Journal of Cereal Science, Volume 48, Issue 3, November 2008, Pages 848-856,
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Abstract:

Samples of Canadian amber durum wheat varieties, of various protein content and a composite of
export cargo samples, were milled to yield straight-grade and patent flours by reducing semolina
and processed into yellow alkaline noodles (YAN). Samples of Canada Hard White Spring
(CWHWS) and Canada Western Red Spring (CWRS) were included for comparative purposes.
YAN from durum wheat displayed a colour advantage over CWRS and CWHWS YAN. The durum
YAN displayed an approximate 9-20 unit greater b* (yellowness) value than CWRS and CWHWS
at 2 and 24 h after preparation. This relates to greater yellow pigment and flavonoid contents in the
durum flours. All durum wheat YAN exhibited excellent noodle brightness, which was retained over
time due to lower levels of the enzymes polyphenol oxidase (PPO) and peroxidase (POD). Durum
noodles displayed significantly fewer specks than CWRS and were comparable to CWHWS.
Durum wheat YAN cooking quality was equal to or slightly superior to CWRS and CWHWS.
Durum wheat flour refinement imparted no significant effects on cooked noodle texture (maximum
cutting stress, recovery, resistance to compression). However, the various texture parameters
improved with durum wheat protein content and gluten strength.

Keywords: Colour; Cooking quality; Durum wheat; Flavonoids; Peroxidase; Polyphenol oxidase;
Yellow alkaline noodles; Texture
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Abstract:

Breadmaking quality is strongly related to the glutenin macropolymer (GMP) fraction. Don and co-
workers [Don, C., Lichtendonk, W.J., Plijter, J.J., Hamer, R.J., 2003a. Glutenin macropolymer: a
gel formed by particles. Journal of Cereal Science 37, 1-7] showed that GMP consists of spherical
glutenin particles and suggested that these originate from the protein bodies (PBs) observed in
developing grain. We have tested this hypothesis by systematically comparing SDS-soluble and
SDS-insoluble protein fractions from both PBs and flour. These preparations were analysed at the
molecular, oligomer, particle and microscopic levels. Comparison of PBs isolated from immature
seeds with glutenin particles isolated from mature seeds revealed strong similarities in protein
composition and the presence of large glutenin oligomers. However, the glutenin particles from
mature wheat were significantly larger than PBs. We suggest that PBs are the building blocks for
the formation of much larger glutenin particles which are formed during the desiccation phase of
kernel development.
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alfalfa-wheat dough, Journal of Food Engineering, Volume 89, Issue 2, November 2008, Pages
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Abstract:



Influences of alfalfa powder concentration and granularity on the dynamic rheological properties of
alfalfa-wheat dough was studied. Frequency sweep tests at 25 [degree sign]C and 80 [degree
sign]C and temperature sweep tests from 25 [degree sign]C to 80 [degree sign]C were applied to
wheat dough samples. Elastic moduli (G') and viscous moduli (G") of the alfalfa-wheat dough at 80
[degree sign]C were higher than those of the alfalfa-wheat dough at 25 [degree sign]C. The
viscoelastic moduli (G' and G") of the alfalfa-wheat dough at 80 [degree sign]C showed less
frequency dependence compared to those of the samples at 25 [degree sign]C. The viscoelastic
moduli (G' and G") of alfalfa-wheat dough increased with the increasing of alfalfa powder
concentration from 0% to 10% and decreased with further increase in alfalfa powder concentration
from 10% to 20% at 25 [degree sign]C. All the alfalfa-added samples showed a delay in the dough
gelatinization temperature comparing with the control sample. On the other hand, the viscoelastic
moduli (G' and G") increased with the increase of alfalfa powder granularity distributed from 80-
100 to 40-60 mesh.

Keywords: Rheological properties; Viscoelastic moduli; Dough; Alfalfa powder concentration;
Alfalfa powder granularity
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Abstract:

Legume flours, due to their amino acid composition and fibre content are ideal ingredients for
improving the nutritional value of bread and bakery products. In this study, the influence of the total
or partial replacement of wheat flour by chickpea flour on the quality characteristics of two kinds of
cake was analyzed. The effects of the chickpea variety and the kind of flour used (white or whole)
were also considered. Volume, symmetry, chroma, and crust and crumb L* diminished when
increasing the amount of chickpea flour. The replacement of wheat flour by chickpea flour also
induced an increase in the initial firmness but cohesiveness and resilience diminished, increasing
the tendency to hardening. Among the studied varieties, Pedrosillano and Sinaloa produced cakes
with the highest volume. Those varieties also gave layer cakes with the lowest firmness,
gumminess and chewiness. White flours produced sponge cakes with higher volume and
symmetry than whole flours. No significant differences, however, were observed in layer cakes
between white and whole flours. In both layer and sponge cakes, white flour produced cakes with
lower firmness, gumminess and chewiness than whole flours.

Keywords: Composite flours; Chickpea; Cake quality; Texture properties; Staling

Li Zheng, Junbin Huang, Dazhao Yu, Isolation of genes expressed during compatible interactions
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Abstract:

Powdery mildew of wheat is an important disease caused by the obligately biotrophic fungus
Blumeria graminis. In compatible interactions, the powdery mildew fungus undergoes a series of
developmental stages to form haustoria within host cells through which nutrients are obtained. In
this study, we utilized the cDNA-AFLP technique to isolate wheat genes expressed at 5 days' post-
inoculation. The expression patterns of several sequences identified in the cDNA-AFLP profiling
were further investigated by Northern hybridization and RT-PCR analyses. Genes with sequence



similarity to GenBank accessions AAR91119, P20076, BT009372, ABA99697, BAD81963 or
AAO72574 showed greater expression in susceptible rather than resistant or mock-inoculated
leaves. In addition, several sequences with similarity to CAD27894, XM_466672, AAT79487 or
AAM64566 were expressed only in the compatible interactions. Possible involvement of these
genes in susceptibility of host wheat upon powdery mildew infection is further discussed.
Keywords: cDNA-AFLP; Powdery mildew; Wheat; Compatibility
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Abstract:

In plant, basic leucine zipper (bZIP) transcription factors play various roles in response to biotic
and abiotic stimuli, as well as in developmental processes. In the present study, a novel bZIP
gene, designated as TabZIP1, was isolated from wheat leaves infected by Puccinia striiformis f.
sp. tritici using in silico cloning and reverse transcription PCR (RT-PCR) approaches. TabZIP1
was predicted to encode a 388 amino acid protein that contained a bZIP transcription factor basic
domain signature and a leucine zipper motif. In transient assays with a TabZIP1-GFP construct,
green fluorescent signals were specifically localized to the nucleus. Quantitative real-time PCR
(qQRT-PCR) analyses revealed that the transcription level of TabZIP1 was relatively higher in root
than that in stem and leaf tissues. TabZIP1 transcripts were rapidly and highly induced during
incompatible interactions, and by exogenously applied methyl jasmonate (MeJA) and ethylene
(ET). However, salicylic acid (SA) treatment had no obvious effect on TabZIP1 expression. The
transcription level of TabZIP1 was also induced by wounding and environmental stimuli, including
low temperature and high salinity. These results suggested that the transcription factor encoded by
the TabZIP1 gene may be involved in stress tolerance and defense response to stripe rust
pathogen infection through the ET/MeJA-dependent signal transduction pathways.
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10.1016/j.plaphy.2008.06.006.

(http://www.sciencedirect.com/science/article/B6VRD-4ST3YDJ-
2/2/0e82e630de575180dcb37919d4b1e50d)

Abstract:

We studied how long-term cold acclimation of winter wheat (variety Mironovskaya 808), interrupted
by deacclimation and then followed by reacclimation, affected the levels of cold-induced WCS120
proteins, dry-weight content, and frost tolerance in leaves. Two experiments were performed: (1)
plants undergoing long-term cold acclimation (up to 112 days) were quickly deacclimated (for 5
days), and then reacclimated again to cold; (2) plants vernalized for varying periods of time in an
early stage of their development were, after a longer deacclimation of about 14 days, exposed for
the same time period to cold. Five members of the WCS120 protein family were detected and
quantified by image analysis in protein gel blots (in the first experiment); as well as in two-
dimensional electrophoresis gels (in the second experiment). In both experiments, partially
vernalized plants, after reacclimation, re-established their frost tolerance to levels similar to plants
having had the same duration of cold treatment, but without deacclimation. On the other hand,
these partially and fully vernalized plants reaccumulated WCS120 proteins to lower levels than



plants that were not deacclimated. Further, using a mathematical model (the peak four-parameter
Weibull equation), the same type of response curve was observed during plant cold treatment not
only for the level of frost tolerance, but also for dry-weight content and accumulation of WCS120
proteins, with the maximum values reached at about the same time as vernalization saturation.
Keywords: Cold acclimation; Dry-weight content; Frost tolerance; Reacclimation; Triticum
aestivum; Vernalization; WCS120 proteins

J. Bauer, M.U.F. Kirschbaum, L. Weihermuller, J.A. Huisman, M. Herbst, H. Vereecken,
Temperature response of wheat decomposition is more complex than the common approaches of
most multi-pool models, Soil Biology and Biochemistry, Volume 40, Issue 11, November 2008,
Pages 2780-2786, ISSN 0038-0717, DOI: 10.1016/j.s0ilbio.2008.07.024.
(http://www.sciencedirect.com/science/article/B6TC7-4T8YVCT7-
2/2/1db2bc14e8e45e491c244¢c105ba03c61)

Abstract:

The temperature response of heterotrophic soil respiration is crucial for a reliable prediction of
carbon dynamics in response to climatic changes. Most multi-pool models describe the
temperature dependence of carbon decomposition by a response function which uniformly scales
the decomposition constants of all carbon pools. However, it is not clear whether the temperature
response does, indeed, conform to such a simple formulation. In this study, we analysed
measured CO2 efflux from wheat decomposition experiments under six different temperatures (5,
9, 15, 25, 35 and 45 [degree sign]C). Data were interpreted by assuming that litter could be sub-
divided into two pools, a labile and a more recalcitrant one, that would each decay exponentially.
We found that the observed patterns of carbon loss were poorly described if we used the same
relative temperature response functions for the decomposition of both pools and assumed the
same chemical recalcitrance (expressed as the ratio of labile and recalcitrant pool sizes) at all
temperatures. Data prediction could be significantly improved by using different temperature
response functions for the decomposition of the two different organic matter fractions. Even better
data prediction could be achieved by assuming that chemical recalcitrance varied with
temperature. The data could also be well described by the more sophisticated carbon-dynamic
models RothC and CenW/CENTURY, again, provided that the ratio of litter fractions in the initial
input material was modified with temperature. Our findings thus suggest that the temperature
dependence of organic matter decomposition cannot be fully described with the simple
approaches usually employed but that there is a more complicated interplay between the
temperature dependence of decomposition rates and temperature effects on the chemical
recalcitrance of different organic matter fractions.

Keywords: CENTURY; CenW; Decomposition; Exponential decay; RothC; Soil carbon;
Temperature; Temperature dependence; 14C-carbon

L. Ma, E. Zhou, L. Gao, X. Mao, R. Zhou, J. Jia, Isolation, expression analysis and chromosomal
location of P5CR gene in common wheat (Triticum aestivum L.), South African Journal of Botany,
Volume 74, Issue 4, November 2008, Pages 705-712, ISSN 0254-6299, DOI:
10.1016/j.sajb.2008.05.003.

(http://www.sciencedirect.com/science/article/B7XN9-4SXRTWN-
1/2/6618346a48eb7a374529113c82cf4ddf)

Abstract:

Many organisms, including higher plants, accumulate free proline under osmotic stress. PSCR is
the last enzyme in the cascade for proline synthesis. We isolated TaP5CR in wheat with a
homologous sequence method. It is 1025 bp in length and contains a complete open reading
frame of 864 bp that encodes a polypeptide of 288 amino acids. A Southern blot showed that
TaP5CR had more than two copies in wheat. The TaP5CR gene which we isolated was located on
chromosome 3D and expressed at much higher levels in radicles, flowers and leaves than other



organs. Its expression was upregulated by salt, PEG, ABA and heat stress. TaP5CR
overexpression in Arabidopsis can enhance root growth under salt stress and increase proline
content and decrease MDA content under NaCl, PEG and ABA stress. The results showed the
possibility to use TaP5CR to enhance transgenic Arabidopsis stress tolerance.

Keywords: P5CR; Stress tolerance; Wheat

C. Juan, A. Pena, C. Lino, J.C. Molto, J. Manes, Levels of ochratoxin A in wheat and maize bread
from the central zone of Portugal, International Journal of Food Microbiology, Volume 127, Issue 3,
31 October 2008, Pages 284-289, ISSN 0168-1605, DOI: 10.1016/j.ijffoodmicro.2008.07.018.
(http://www.sciencedirect.com/science/article/B6 T7K-4T262XM-
1/2/394b2187d106b97612253€90911€94b8)

Abstract:

Ochratoxigenic fungi are natural contaminants of cereal and the produced toxins are harmful to
humans and animals. Ochratoxin A (OTA) is among the most important mycotoxins, and the
International Agency for Research on Cancer (IARC) classifies it as possibly carcinogenic to
humans (group 2B). A total of 61 samples of bread from the central zone of Portugal were
analysed for OTA by liquid chromatography (LC) with fluorescence detection (FD). For
confirmation two procedures were applied, methyl ester derivatization with boron trifluoride-
methanol and liquid chromatography/electrospray ionization tandem mass spectrometry
(LC/ESI/MS/MS). As far as we know, this is the first report where on-line LC/electrospray
ionization (ESI) tandem mass spectrometry (MS/MS) was used for OTA analysis in bread.

Limits of detection (LOD) and quantification (LOQ) were 0.015 and 0.03 ng/g, using LC-FD, and
0.03 and 0.09 ng/g by LC-MS/MS.

The incidence of OTA was 12.9% and 70.0% for wheat and maize bread, respectively. The highest
OTA levels were obtained for maize bread, having one sample exceeded the European maximum
limit established for OTA in cereal products.

The estimate daily intake (EDI) was below the tolerable daily intake.

Keywords: Ochratoxin A; Maize bread; Wheat bread; LC-FD; LC-MS-MS

Vladimir Kreslavski, Nikolai Tatarinzev, Nadezhda Shabnova, Galina Semenova, Anatoli
Kosobryukhov, Characterization of the nature of photosynthetic recovery of wheat seedlings from
short-term dark heat exposures and analysis of the mode of acclimation to different light
intensities, Journal of Plant Physiology, Volume 165, Issue 15, 9 October 2008, Pages 1592-1600,
ISSN 0176-1617, DOI: 10.1016/j.jplph.2007.12.011.
(http://www.sciencedirect.com/science/article/B7GJ7-4S0353W-
3/2/51c39b4518b6a20d4def81d818993d27)

Abstract: Summary

The nature of photosynthetic recovery was investigated in 10-d-old wheat (Triticum aestivum L.,
cv. Moskovskaya-35) seedlings exposed to temperatures of 40 and 42 [degree sign]C for 20 min
and to temperature 42 [degree sign]C for 40 min in the dark. The aftereffect of heat treatment was
monitored by growing the heat-treated plants in low/moderate/high light at 20 [degree sign]C for 72
h. The net photosynthetic rates (PN) and the fluorescence ratios Fv/Fm were evaluated in intact
primary leaves and the rates of cyclic and non-cyclic photophosphorylation were measured in the
isolated thylakoids. At least two temporally separated steps were identified in the path of recovery
from heat stress at 40 and 42 [degree sign]C in the plants growing in high and moderate/high light,
respectively. Both photochemical activity of the photosystem Il (PSIl) and the activity of CO2
assimilation system were lowered during the first step in comparison with the corresponding
activities immediately after heat treatment. During the second step, the photosynthetic activities
completely or partly recovered. Recovery from heat stress at 40 [degree sign]C was accompanied
by an appreciably higher rate of cyclic photophosphorylation in comparison with control non-
heated seedlings. In pre-heated seedlings, the tolerance of the PSII to photoinhibition was higher



than in non-treated ones. The mode of acclimation to different light intensities after heat exposures
is analyzed.
Keywords: Chlorophyll a fluorescence; Heat stress; Photosynthetic apparatus; Recovery; Wheat
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1.5 + 10 from Synthetic Hexaploid Wheat on Wheat Quality Traits, Agricultural Sciences in China,
Volume 7, Issue 10, October 2008, Pages 1161-1171, ISSN 1671-2927, DOI: 10.1016/S1671-
2927(08)60160-1.

(http://www.sciencedirect.com/science/article/B82XG-4TSKFY 5-
1/2/7236fc948d99a086fd677617222f330b)

Abstract:

To determine the effect of 6 + 8 and 1.5 + 10 HMW-GS of synthetic hexaploid wheat (SHW) on
main quality parameters of wheat, a set of recombinant inbred lines (RILs) derived from the cross
between a SHW with N, 6 + 8, 1.5 + 10 HMW-GS and a cultivar Chuanyu 12-1 (CY12-1) with 1, 7
+ 8, 2 +12 were planted in three environments in 2005 and 2006 and totally 16 quality parameters
were tested for each line. Significant differences in all tested quality parameters but flour yield
were observed between the two parents. The mean values of the RILs were intermediate to the
parents for grain and protein parameters and some farinograph parameters, flour water absorption
(FWA), and farinograph softening (SOF) but beyond parents at dough stability time (DST),
breakdown time (BRT), quality number (QN), noodle score (NS), and loaf volume (LOV). All of the
quality traits, especially in grain hardness (GH), zeleny sedimentation volume (SED), and most of
farinograph parameters had significant difference between the different HMW-GS components.
The effects of different alleles of HMW-GS at same locus (Glu-A1 or Glu-B1 or Glu-D1) on the
different quality parameters were also different and affected by the other two loci. For most of
parameters tested, 6 + 8 was better than 7 + 8 and there was no difference between 1.5 + 10 and
2 + 12. End-use quality was greatly influenced by components of HMW-GS. The components of 1,
6 + 8, 1.5 + 10 had the highest LOV and bread score (BS) values, whereas the components of 1, 7
+ 8 and 1.5 + 10 had the highest NS values. Noodle score performed a positive linear relationship
with falling number (FN) and its relationships to other quality parameters were affected by
environments. Loaf volume had a significant negative relationship to SOF and positive
associations with most of quality parameters. It could be concluded that HMW-GS 6 + 8 from SHW
had better overall quality characteristics than 7 + 8, whereas the effects of 1.5 + 10 on quality was
different in respect to quality parameters and the HMW-GS components. Synthetic hexaploid
wheat with subunits 6 + 8 and 1.5 + 10 had the potentials to improve the end-use quality of wheat
cultivars.

Keywords: synthetic hexaploid wheat; recombinant inbred lines; 6 + 8; 1.5 + 10; HMW-GS; HMW-
GS component; quality traits

N.K. Gontia, K.N. Tiwari, Development of crop water stress index of wheat crop for scheduling
irrigation using infrared thermometry, Agricultural Water Management, Volume 95, Issue 10,
October 2008, Pages 1144-1152, ISSN 0378-3774, DOI: 10.1016/j.agwat.2008.04.017.
(http://www.sciencedirect.com/science/article/B6 T3X-4SVOSTF-
1/2/791305453585a0a25eb47cb3fd9909c3)

Abstract:

This study was conducted to develop the relationship between canopy-air temperature difference
and vapour pressure deficit for no stress condition of wheat crop (baseline equations), which was
used to quantify crop water stress index (CWSI) to schedule irrigation in winter wheat crop
(Triticum aestivum L.). The randomized block design (RBD) was used to design the experimental
layout with five levels of irrigation treatments based on the percentage depletion of available soil
water (ASW) in the root zone. The maximum allowable depletion (MAD) of the available soil water
(ASW) of 10, 40 and 60 per cent, fully wetted (no stress) and no irrigation (fully stressed) were



maintained in the crop experiments. The lower (non-stressed) and upper (fully stressed) baselines
were determined empirically from the canopy and ambient air temperature data obtained using
infrared thermometry and vapour pressure deficit (VPD) under fully watered and maximum water
stress crop, respectively. The canopy-air temperature difference and VPD resulted linear
relationships and the slope (m) and intercept (c) for lower baseline of pre-heading and post-
heading stages of wheat crop were found m = -1.7466, ¢ = -1.2646 and m = -1.1141, ¢ = -2.0827,
respectively. The CWSI was determined by using the developed empirical equations for three
irrigation schedules of different MAD of ASW. The established CWSI values can be used for
monitoring plant water status and planning irrigation scheduling for wheat crop.

Keywords: Canopy-air temperature difference; Infrared thermometry; Crop water stress index
(CWSI); Irrigation scheduling

Guo Yu Qiu, Liming Wang, Xinhua He, Xiying Zhang, Suying Chen, Jin Chen, Yonghui Yang,
Water use efficiency and evapotranspiration of winter wheat and its response to irrigation regime
in the north China plain, Agricultural and Forest Meteorology, Volume 148, Issue 11, October
2008, Pages 1848-1859, ISSN 0168-1923, DOI: 10.1016/j.agrformet.2008.06.010.
(http://www.sciencedirect.com/science/article/B6V8W-4T41PB8-
2/2/5a032277e1a8631fdb025¢c5291baa831)

Abstract:

Improvement of water use efficiency (WUE) in crops is important for almost all agricultural
practices around the world. Numerous studies have addressed WUE on a grain yield basis, but
few on a photosynthesis basis and a biomass basis. Based on a 2-year field experiment (2002-
2004), we analyzed wheat WUE not only on grain yield basis, but also on photosynthesis basis
and biomass basis, and then discussed the effects of irrigation regimes on wheat WUE. We found
that: (1) irrigation regimes had considerable effects on wheat transpiration, total
evapotranspiration, and canopy temperature; (2) wheat WUE ranged 2.1-3.3 [mu]mol CO2/mmol
H20 on a photosynthesis basis, 1.0-2.6 kg m-3 and 1.1-2.1 kg m-3 on a biomass and a grain yield
basis, respectively. The maximum WUE appeared during the jointing and the milking stage, when
suitable water management could be crucial to improve wheat WUE; (3) it was hypothesized by
farmers and local water managers that more water supply over the conventional irrigation regime
during the growing season could significantly increase both WUE and grain yield of the winter
wheat in the north China plain (NCP). However, our results showed that with the increase of
irrigation times and amount of irrigation water per growing season, wheat WUE was generally
decreased and grain yield was not increased, although the evapotranspiration was significantly
increased. Reduction in irrigation times and amount of irrigation water could be considered for
saving water in the NCP; (4) WUE of winter wheat at photosynthesis and biomass levels were
positively related with WUE at grain yield level.

Keywords: Evapotranspiration; Wheat biomass and grain yield; Irrigation regime; The north China
plain (NCP); Water use efficiency (WUE)

Stephen Hobbs, Database of individual wheat plant motion in wind: Application to radar imaging of
vegetation, Agricultural and Forest Meteorology, Volume 148, Issue 11, October 2008, Pages
1860-1868, ISSN 0168-1923, DOI: 10.1016/j.agrformet.2008.06.009.
(http://www.sciencedirect.com/science/article/B6V8W-4T4HJ9J-
1/2/f9d5b909fc391b40c7d623dca08ddc77)

Abstract:

This article presents a database of wheat motion in wind based on videogrammetric
measurements of plant motion coupled with high-resolution anemometry. The database is
described along with a summary of the experiments performed. Results are then derived from the
database to quantify key processes relevant to radar imaging of vegetation. The database



provides a significant resource for studies requiring quantitative data on the motion of vegetation in
wind, and can be applied to several applications in addition to radar imaging.
Keywords: Wheat; Vegetation motion; Wind; Radar; Interferometric coherence

Steven Kildea, Vanessa Ransbotyn, Mojibur R. Khan, Brian Fagan, Gerald Leonard, Ewen Mullins,
Fiona M. Doohan, Bacillus megaterium shows potential for the biocontrol of septoria tritici blotch of
wheat, Biological Control, Volume 47, Issue 1, October 2008, Pages 37-45, ISSN 1049-9644, DOI:
10.1016/j.biocontrol.2008.07.001.
(http://www.sciencedirect.com/science/article/B6WBP-4TOMMHV-
1/2/ac821f66662050802a7ba2a69177cb6c)

Abstract:

Control of septoria tritici blotch (STB) of wheat caused by the fungal pathogen Mycosphaerella
graminicola is heavily reliant on fungicide application. Rapid emergence of fungal isolates resistant
to Quoine outside Inhibitors (Qol) and with reduced sensitivity to triazole-based fungicides
necessitates the development and adoption of alternative control strategies. A collection of
bacteria originating from barley leaves and grain, oat chaff and wheat rhizospheres and leaves
were screened for their ability to control STB. A total of seven bacteria were further assessed
under controlled environmental conditions and these inhibited STB development by up to 92%.
Three of these bacteria [Pseudomonas fluorescens (strains MKB21 and MKB91) and a Bacillus
megaterium (strain MKB135)] were assessed for their abilities to control STB on adult wheat plants
in small-scale field trials, conducted both in 2004 and 2006. In these ftrials only B. megaterium
(strain MKB135) consistently retarded STB development (by up to 80%). Additional in vitro
seedling studies showed that both B. megaterium cell wall components and its culture filtrate and
P. fluorescens strain MKB91 culture filtrate were capable of inhibiting disease development (by 62,
36 and 52%, respectively). While none of the three bacteria directly inhibited fungal growth in dual
culture plate assays, in dual liquid culture assays volatiles produced by these bacteria reduced
fungal biomass production by [greater-or-equal, slanted]43%. Thus the ability of the most
promising bacterium, B. megaterium strain MKB135, to reduce STB severity may be the result of a
combination of different mechanisms.

Keywords: Biocontrol; Mycosphaerella graminicola; Bacilli; Bacillus megaterium; Fluorescent
pseudomonads; Diseased leaf area

Ankur Bhatnagar, Sanjay Kumar, James Gomes, Operating conditions of a 200 | staged vertical
reactor for bioconversion of wheat straw by Phanerochaete chrysosporium, Bioresource
Technology, Volume 99, Issue 15, October 2008, Pages 6917-6927, ISSN 0960-8524, DOI:
10.1016/j.biortech.2008.01.031.

(http://www.sciencedirect.com/science/article/B6V24-4SO0R6MX-
2/2/8dda9d5e59d84c528c0e54c201a47734)

Abstract:

Bioconversion of wheat straw using Phanerochaete chrysosporium was carried out in a 200 |
staged vertical reactor. The bioconversion process was characterized by measuring the
percentage degradation of lignin and cellulose, and increment in crude protein content. The effect
of airflow rate, inoculum amount and wheat straw loading on bioconversion was investigated using
a statistical experimental design. An analysis of variance was performed to determine response
surfaces. The quality of bioconversion indicated by an optimization index called the desirability
coefficient had the highest value of 0.75 for the fifth day of cultivation. This corresponded to an
operating condition of 1.5 kg wheat straw per stage using an inoculum amount of 0.38 g (100 g dry
wheat straw)-1 and an airflow rate of 15 | min-1. The lignin and cellulose degradation achieved at
this operating condition was 27% and 29%, respectively. A ratio of 3 for the weight of wheat straw
to inoculum amount gave the highest crude protein of 5.9% on dry weight basis. Among the
variables investigated, the airflow rate exhibited a significant effect on the quality of bioconversion.



Our results indicate that the quality of bioconversion may be controlled by implementing a
predetermined airflow rate schedule.

Keywords: Staged vertical reactor; Airflow rate; Lignin degradation; Cellulose degradation;
Desirability coefficient

Marnyye Velazquez-Cedeno, Anne Marie Farnet, Gerardo Mata, Jean-Michel Savoie, Role of
Bacillus spp. in antagonism between Pleurotus ostreatus and Trichoderma harzianum in heat-
treated wheat-straw substrates, Bioresource Technology, Volume 99, Issue 15, October 2008,
Pages 6966-6973, ISSN 0960-8524, DOI: 10.1016/j.biortech.2008.01.022.
(http://www.sciencedirect.com/science/article/B6V24-4S02D5K-
3/2/7833314edc54a615783a745a263¢c9734)

Abstract:

This study aimed to identify bacteria involved in Trichoderma harzianum inhibition while promoting
Pleurotus ostreatus defences in order to favour cultivation-substrate selectivity for mushroom
production. PCR-DGGE profiles of total DNA from wheat-straw substrate showed weak differences
between bacterial communities from substrate inoculated with P. ostreatus with or without T.
harzianum. The major cultivable bacteria were isolated from three batches of wheat-straw-based
cultivation substrates showing an efficient selectivity. They were screened for their ability to inhibit
T. harzianum. By using specific media for bacterial isolation and by sequencing certain 16S-rDNA,
we observed that Bacillus spp. were the main inhibitors. Among them, a dominant species was
identified as Paenibacillus polymyxa. This species was co-cultivated on agar media with P.
ostreatus. The measurement of laccase activities from culture plugs indicated that P. polymyxa
induced increases in enzyme activities. Bacillus spp. and specifically P. polymyxa from cultivation
substrates are implicated in their selectivity by both inhibiting the growth of T. harzianum and
stimulating defences of the mushroom P. ostreatus through the induction of laccases. The
management of microbial communities during P. ostreatus cultivation-substrate preparation in
order to favour P. polymyxa and other Bacillus spp. growth, can be a way to optimize the
development of P. ostreatus for mushroom production or other environmental uses of this fungus.
Keywords: Antagonism; Mushroom cultivation; Pleurotus; Selective substrate; Trichoderma

S. Neethirajan, D.S. Jayas, N.D.G. White, H. Zhang, Investigation of 3D geometry of bulk wheat
and pea pores using X-ray computed tomography images, Computers and Electronics in
Agriculture, Volume 63, Issue 2, October 2008, Pages 104-111, ISSN 0168-1699, DOI:
10.1016/j.compag.2008.01.019.

(http://www.sciencedirect.com/science/article/B6 T5M-4S3GIHG-
1/2/d049b6dffe29b343c16245e13770a3ch)

Abstract:

Quantitative characterization of pore topology inside grain bulks is necessary to predict the air
traverse time and the cooling or fumigation pattern for the design of storage management
strategies. Quantification of 3D microarchitecture of the inter-granular airspace in the grain bulks
can also contribute to the development of predictive models of insect movement and for designing
acoustic systems for insect infestation detection. In this study, inter-connected 3D array of void
spaces was characterized by geometrical quantities such as specific surface area, pore throat size
and nodal pore volume. These features were obtained from a 13.1 cm x 13.1 cm x 5 cm volume of
wheat and pea bulks. The grain bulks were imaged using a high resolution X-ray computed
tomography system at 200 [mu]m resolution. The spatial distributions were computed based on 3D
medial axis analysis of the void space in the images using 3DMA-Rock software and a high
performance Polaris computer. The other features calculated were medial axis tortuosity, throat
surface area and porosity from the 3D images. Characterization of pore throat network provides
reliable observation for facilitating realistic prediction of permeability and the nature of air and gas
distribution inside grain bulks.
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A. Manickavasagan, G. Sathya, D.S. Jayas, Comparison of illuminations to identify wheat classes
using monochrome images, Computers and Electronics in Agriculture, Volume 63, Issue 2,
October 2008, Pages 237-244, ISSN 0168-1699, DOI: 10.1016/j.compag.2008.03.002.
(http://www.sciencedirect.com/science/article/B6 T5M-4SBHD5R-
2/2/1726c29f26e4a96e277f5027dd5dc6ba)

Abstract:

Wheat class identification using machine vision is an objective method which can be used for
online testing to automate handling, binning and shipping operations in grain industry. The
efficiencies of a monochrome camera-based vision system with three different illuminations
(incandescent light (IL), fluorescent ring light (FRL), fluorescent tube light (FTL)) were determined
to identify eight western Canadian wheat classes at four moisture levels (11%, 14%, 17% and
20%). The monochrome images of the bulk wheat samples were acquired at each moisture level
(3 illuminations x 8 classes x 4 moisture contents x 100 replications = 9600 images). A linear
discriminant function was used for the classification of wheat samples using 32 gray level textural
features extracted from the monochrome images. The mean gray values of the wheat classes
were in the ranges of 75-103, 73-115, and 107-143 for IL, FRL and FTL, respectively. The mean
gray values of wheat classes were significantly different within each illumination and between
different illuminations ([alpha] = 0.05). Mean gray value was the highest for FTL and the lowest for
IL illumination. The moisture content of the wheat samples had significant effect on the mean gray
values. The overall classification accuracies were 90%, 81% and 96% for IL, FRL and FTL,
respectively, when all the wheat classes were at the same moisture levels. It was 66%, 53% and
85% for IL, FRL and FTL, respectively, when the wheat classes were at different moisture levels.
The classification accuracies of a 2-stage classification system for the classes with different
moisture levels were 68%, 56% and 90% for IL, FRL and FTL, respectively.

Keywords: Wheat classes; Monochrome images; Machine vision; lllumination; Linear discriminant
analysis
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10.1016/j.compag.2008.03.006.

(http://www.sciencedirect.com/science/article/B6 T5M-4SG017V-
1/2/05939122acd57e6574b25aba080f915)

Abstract:

Predicting crop developmental events is fundamental to simulation models and crop management
decisions. Many approaches to predict developmental events have been developed, however,
most only simulate the mean time for reaching a developmental event. An exponential sine
equation developed by Malo [Malo, J.E., 2002. Modelling unimodal flowering phenology with
exponential sine equation. Funct. Ecol. 16, 413-418] to predict flower number over time was
modified to incorporate the response of crop development rate to temperature. The revised model
(ExpSine model) uses the base, optimum, and maximum cardinal temperatures specific to a crop
or genotype. Most model parameters were estimated from the literature, and four of the five model
parameters have physiological significance. Model evaluation for winter wheat (Triticum aestivum
L.) was based on two controlled environment studies from the literature and two field experiments
conducted in the North China Plain (NCP) and the Tibet Plateau (TPC). The r2 for the modified
temperature response function was 0.74 and 0.91 for two different experiments and compared
very well (identical mean r2's) to an existing function (Beta model) [Yin, X., Kropff, M.J., McLaren,
G., Visperas, R.M., 1995. A nonlinear model for crop development rate as a function of



temperature. Agric. Forest Meteorol. 77, 1-16]. Differences between observed and predicted
flowering dates ranged from -2 to 3 days in the NCP and from -7 to 4 days on the TPC, with the
mean percent error in both sites less than 1% and no apparent bias observed in the model. This
modification of Malo's exponential sine equation expanded the predictive ability of the original
equation to simulate phenology across a broader range of environments. The ExpSine model
developed can be used as a phenological module in various crop or ecological simulation models.

Keywords: Cardinal temperatures; Flowering date; Phenological model; Winter wheat
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diatomaceous earth against Sitophilus oryzae (L.) (Coleoptera: Curculionidae) and Rhyzopertha
dominica (F.) (Coleoptera: Bostrychidae) on wheat and maize, Crop Protection, Volume 27, Issue
10, October 2008, Pages 1303-1311, ISSN 0261-2194, DOI: 10.1016/j.cropro.2008.03.004.
(http://www.sciencedirect.com/science/article/B6T5T-4TO7YRG-
1/2/3602ac1d7f265d9347f9d66ef2b105d8)

Abstract:

Wheat and maize were treated with 8x106 and 8x108 conidia/kg of the entomopathogenic fungus
Metarhizium anisopliae (Metschnikoff) Sorokin, alone and in combination with 250 ppm
Diatomaceous Earth (DE). Bioassays were conducted after application and monthly for 5 months
using adult Sitophilus oryzae (L) and Rhyzopertha dominica (F.). Both treated grains and the
bioassay samples were held at 27+/-1 [degree sign]C and 65+/-5% r.h. Mortality assessments
were made at 7 and 14 d, and after the 14 d counts all adults were removed and the samples
incubated at the same environmental conditions for 60 d to record progeny production. Mortality of
S. oryzae exposed for 7 d on both grains decreased during the 5-month period, however,
maximum mortality usually occurred in the combination of the highest fungal rate with the DE.
Mortality of S. oryzae was generally lower in maize than in wheat. Mortality of R. dominica in both
grains was generally greater than mortality observed for S. oryzae. Progeny production of S.
oryzae increased gradually during the 5 months, but this increase varied depending on the
treatment. Similar results were noted for R. dominica with generally lower progeny production
compared with S. oryzae.

Keywords: Metarhizium anisopliae; Diatomaceous earth; Sitophilus oryzae; Rhyzopertha dominica;
Wheat; Maize
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Abstract:

Wheat (Triticum aestivum L.) is the principle crop grown in many Mediterranean climate zones
around the world, including the 3.35 million hectare dryland cropping region of the Inland Pacific
Northwest (PNW) of the United States. Farmers in the low- and intermediate-precipitation areas of
the region are often reluctant to plant spring wheat (SW) because grain yields are highly variable
compared to winter wheat (WW) after summer fallow (SF). Our objectives were to: (i) assess
available water and wheat grain yield relations from well-fertilized dryland field experiments
conducted from 1953 to 1957 versus related studies from 1993 to 2005, (ii) compare and
compartmentalize available water-use efficiency of WW compared to SW during the 1993-2005
period, and (iii) provide a tool to allow farmers to predict SW grain yield based on stored soil water
at time of planting plus expected spring (April, May, June) rainfall. Simple linear regression
showed that 10.1 cm of available water was required just for vegetative growth (before wheat



reproductive development begins) in the 1953-1957 study (n = 90 replicated treatments), whereas
only 5.9 cm of available water was needed in the 1993-2005 experiment (n = 175 replicated
treatments). In addition to water required for vegetative growth, multiple regression analysis
showed that from 1953 to 1957 each centimeter of available stored soil water and spring rainfall
(SR) produced 140 and 183 kg grain ha-1, respectively, compared to 150 and 174 kg grain ha-1,
respectively, for the 1993-2005 study. Multiple regression further demonstrated in the 1993-2005
studies that April rainfall contributed much less to grain yield than rainfall in May and June for both
SW and WW. Winter wheat always produced more grain per unit of available water compared to
SW. Data reveal that modern semi-dwarf wheat cultivars begin grain production with 4.2 cm less
available water than standard-height cultivars of the 1950s. This, along with improved agronomic
management, is a major contributor to ever increasing wheat grain yields during the past 50 years.
Keywords: Annual cropping; Drought; Economic risk; Increased cropping intensity; Mediterranean
climate; Spring rainfall; Spring wheat; Summer fallow; Wind erosion; Winter wheat
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Abstract:

Hanfets is a popular mixture of wheat and barley grown in the highlands of Eritrea and Tigray
(Northern Ethiopia). In this study, we tested 16 experimental hanfets constituting all possible
combinations of four barley landraces and four wheat (two landraces and two varieties) at three
locations in Eritrea for 3 years during which farmers (both men and women) made selections of
suitable hanfets. Across locations and years, the grain yield of hanfets on average was similar to
that of the pure barley but significantly higher than that of wheat. The analysis of the land
equivalent ratio did not reveal differences between the hanfets but showed an average advantage
of 50% by growing hanfets as compared to the pure crops. The stability analysis showed that the
most stable entries always included some hanfets but that not all hanfets were necessarily more
stable than the pure crops. The interactions of the hanfets with locations and years within locations
were never significant while they were significant for some of the characters in the case of pure
barley and pure wheat. We did not find major differences in selection between men and women:
they both selected for high grain yield, earliness, short heads, low kernel weight and short plants.
They appear to prefer those hanfets in which both components are early heading and maturing.
We argue that because of possible differences in root architecture, the hanfets may exploit more
efficiently water resources than pure crops.
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Masakuni Tako, Yukihiro Tamaki, Teruko Konishi, Kiyoshi Shibanuma, Isao Hanashiro, Yasuhito
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Abstract:

The non-Newtonian behavior and elastic modulus of wheat (Rosella) starch solutions after
preparation, and storage at 25 [degree sign]C and 4 [degree sign]C for 24 h were measured with a
rheogoniometer. The flow curves of wheat starch showed plastic behavior above 4.0% solution.
After storage at 4 [degree sign]C in 4.0% solution, elastic modulus increased at low temperature
and showed a constant value with increase in temperature. Elastic modulus increased upon



addition of urea (4.0 M) at low temperature and remained constant up to 60 [degree sign]C. Elastic
modulus of Rosella also increased in 0.05 M NaOH solution after storage. Rheological
characteristics of Rosella starch differed from those of rice starches. This might be caused by
difference in structure of amylopectin and large amount of amylose content on starch.

Keywords: Wheat starch; Non-Newtonian behavior; Elastic modulus; Gelatinization;
Retrogradation; Hydrogen bonding; van der Waals forces of attraction
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Abstract:

Thermostable amylases [Bacillus subtilis [alpha]-amylase (BSuA) and B. stearothermophilus
maltogenic amylase (BStA)] with different modes of action and impacts on firming properties were
added during straight-dough bread making. BSuA continuously degraded the starch fraction during
bread making. Its action resulted in larger gas cells than in control bread, but did not change initial
firmness. In contrast to BSuA, BStA mainly degraded starch at the end of the baking phase and
during bread cooling, which caused little if any impact on bread crumb texture. However, it led to
higher initial firmness readings than for the control breads. Neither BSuA nor BStA were
inactivated during bread making. The results evidence that starch properties have a large impact
on bread crumb structure and initial firmness and are highly influenced by the mode of action of
the enzyme.

Keywords: Amylase; Starch; Partial hydrolysis; Bread making; Molecular properties; Crumb
structure
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Abstract:

The aims of the investigation were to compare calculation methods for ileal apparent digestibility
(AD) of amino acids (AA) and to demonstrate the calculation of ileal true digestibility (TD) using the
regression approach and additionally, to compare the TD with the standardized digestibility (SD).
Eight Goettingen minipigs, average 52 kg initial BW, were fitted with ileo-rectal anastomoses and
fed consecutively with assay diets in four experiments according to a Latin rectangle design. To
determine AD by using the "direct method', diets contained wheat, lupine, or casein as the sole
sources of protein. Furthermore, the 'difference method' was used by applying diets with wheat
plus casein or wheat plus lupine. To determine AD using the regression (‘'Reg2') method, three
graded levels of lupine mixed with wheat were fed. The TD and the basal ileal endogenous losses
of AA (ELbAA) were determined using the regression approach (‘"Reg1') by feeding both 5 graded
levels of lupine and 5 graded levels of wheat, each added with N-free mixture at 1000 g. In each
experiment, one repetition comprised 10 days for adaptation and 4 days for quantitative collection
of ileal effluents. Pigs were fed twice a day and the target dietary allowance was 35 g DM kg- 0.75
BW d- 1 in all experiments. There were no differences in the AD of any AA in lupine or in wheat
when those were determined with the direct, difference or Reg2 method. The TD values of the
most indispensable AA were higher than the AD (in lupine 8 to 20%-units for lysine and methionine
and in wheat 6 to 11%-units for tryptophan and lysine, respectively). These differences reflected



the ELbAA derived from the intercept (a) of the Reg1. The ELbAA were higher in lupine than in
wheat for arginine, histidine, leucine, methionine, phenylalanine, tryptophan, cysteine, glutamine,
and serine (P < 0.007 to 0.047). In conclusion, the TD of AA should be determined by Reg1
regression rather than calculation of SD, i.e. AD values corrected with means of ELbAA, because
the latter cannot be assumed as constant.

Keywords: Amino acids; Wheat; Lupine; lleal true digestibility; Standardized digestibility;
Methodology; Pigs
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transglutaminase-mediated gelation but improves emulsification of pork myofibrillar protein, Meat
Science, Volume 80, Issue 2, October 2008, Pages 535-544, ISSN 0309-1740, DOI:
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Abstract:

The influence of 15-h chymotrypsin-hydrolyzed wheat gluten (GH) on microbial transglutaminase
(MTGase)-mediated interaction, gelation and emulsification of pork myofibrillar protein isolate
(MPI) was investigated at two ionic strengths (0 M and 0.6 M NaCl) and pH 6.5. MTGase
treatments in 0 M NaCl solution decreased the size of myosin heavy chain through deamidation,
but this was inhibited by GH or in 0.6 M NaCl where myosin polymerization dominated.
Stabilization of MPI (thermal transitions) by the MTGase treatment was also diminished (P < 0.05)
by the presence of GH at both ionic strengths. These GH-induced MPI physicochemical changes
greatly weakened the ability of MTGase to promote MPI thermal gelation (gel storage modulus, P
< 0.05), especially at 0.6 M NaCl, which was shown to result from reduced protein aggregation.
However, GH improved (P < 0.05) emulsifying properties of MPI, regardless of MTGase treatment.
Keywords: Hydrolyzed wheat gluten; Gelation; Emulsification; Myofibrillar protein; Microbial
transglutaminase
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Abstract:

Crown rot (CR) of wheat, caused by Fusarium pseudograminearum (Fp) and other Fusarium
species, is an important disease globally. To understand the host response to challenge by Fp, we
examined gene expression changes in the wheat stem base following inoculation with
macroconidia using the Affymetrix GeneChip Wheat Genome Array. Induced genes included
mainly those with defensive functions such as genes encoding anti-microbial proteins as well as
oxidative stress-related proteins, signalling molecules, and proteins involved in both primary and
secondary metabolism. Comparison of genes induced by Fp and the biotrophic rust pathogen
Puccinia triticina revealed substantial overlap in most functional classes of induced genes, except
for oxidative stress-related genes which were specifically induced by the necrotroph, Fp.
Differential expression of selected Fp-induced genes was confirmed and further analysed using
real-time quantitative RT-PCR on an inoculation time-course of wheat cultivars Kennedy and
Sunco. Interestingly, several genes were induced earlier, and to higher levels, in the partially CR-
resistant cultivar Sunco than in susceptible Kennedy. Many Fp-induced genes were also activated
by methyl jasmonate and benzothiadiazole, an analogue of salicylic acid, suggesting that these
signalling molecules may be involved in activating defences during crown rot. Most of the genes
identified here that were induced by Fp were also induced by deoxynivalenol (DON), a toxin



produced by Fp during CR. In particular, DON induced several genes encoding
glucosyltransferases that may be involved in DON detoxification. To initiate functional
characterisation, one of these wheat glucosyltransferase genes was over-expressed in
Arabidopsis thaliana, however this did not result in improved tolerance to DON. This study is the
first comprehensive analysis of the wheat transcriptome during CR and provides new insights into
the host processes potentially involved in plant defence against this pathogen.

Keywords: Microarray; Necrotroph; Deoxynivalenol; Methyl jasmonate; Arabidopsis; Salicylic acid;
Defence responses; Fusarium graminearum
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Abstract:

To further explore the biochemical basis of Cd toxicity in developing wheat seedlings, we studied
the possible role of nitric oxide (NO) and polyamines as signaling molecules involved in metal-
induced root growth inhibition. When used at 0.1 mM, sodium nitroprusside, a NO-releasing
compound, inhibited root growth to a similar extent as Cd and enhanced the polyamine contents
as Cd also did. Putrescine and spermidine treatments caused significant decreases in root growth
with spermine giving the greatest level of inhibition (77% reduction). The simultaneous addition of
Cd and inhibitors of putrescine biosynthesis (DFMA and DFMO) prevented increases in putrescine
levels but did not restore normal root growth. NO content, as evidenced by the fluorescent probe
DAF-FM diacetate, was found to be significantly increased in the roots of both Cd and polyamine
treated plants, especially in those exposed to spermine. The effect was specific for NO since the
NO scavenger cPTIO almost suppressed the fluorescent signal. Concerning the oxidative status of
the root system, only Cd and spermine enhanced lipid peroxidation in roots. At the same time, all
treatments led to a significant increase in levels of the non-enzymatic antioxidant defense
glutathione. Our results strongly suggest that Cd and spermine treatments induce NO formation in
wheat roots which, in turn, is involved in root growth inhibition.
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Abstract:

Lipid transfer proteins (LTPs) are members of the family of pathogenesis-related proteins (PR-14)
that are believed to be involved in plant defense responses. In this study, a novel gene Ltp 3F1
encoding an antifungal protein from wheat (Sumai 3) was subcloned, overexpressed in
Escherichia coli BL-21 (DE3) and enriched using ammonium sulfate fractionation followed by gel
permeation chromatography. Molecular phylogeny analyses of wheat Ltp 3F1 gene showed a
strong identity to other plant LTPs. Predicted three-dimensional structural model showed the
presence of 6 [alpha]-helices and 9 loop turns. The active site catalytic residues Gly30, Pro50,
Ala52 and Cys55 may be suggested for catalyzing the reaction involved in lipid binding. SDS-
PAGE analysis confirmed the production of recombinant fusion protein. The LTP fusion protein
exhibited a broad-spectrum antifungal activity against Alternaria sp., Rhizoctonia solani, Curvularia
lunata, Bipolaris oryzae, Cylindrocladium scoparium, Botrytis cinerea and Sarocladium oryzae.
Gene cassette with cyanamide hydratase (cah) marker and Ltp 3F1 gene was constructed for
genetic transformation in tobacco. Efficient regeneration was achieved in selective media



amended with cyanamide. Transgenic plants with normal phenotype were obtained. Results of
PCR and Southern, Northern and Western hybridization analyses confirmed the integration and
expression of genes in transgenic plants. Experiments with detached leaves from transgenic
tobacco expressing Ltp 3F1 gene showed fungal resistance. Due to the innate potential of broad-
spectrum antifungal activity, wheat Ltp 3F1 gene can be used to enhance resistance against fungi
in crop plants.
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Abstract:

We here demonstrate that folate content in yeast fermented food can be dramatically increased by
using a proper (i) yeast strain and (ii) cultivation procedure for the selected strain prior to food
fermentation. Folate levels were 3 to 5-fold higher in white wheat bread leavened with a
Saccharomyces cerevisiae strain CBS7764, cultured in defined medium and harvested in the
respiro-fermentative phase of growth prior to dough preparation (135-139 [micro sign]g/100 dry
matter), compared to white wheat bread leavened with commercial Baker's yeast (27-43 [micro
sign]g/100 g). The commercial Baker's yeast strain had been industrially produced, using a fed-
batch process, thereafter compressed and stored in the refrigerator until bakings were initiated.
This strategy is an attractive alternative to fortification of bread with synthetically produced folic
acid. By using a high folate producing strain cultured a suitable way folate levels obtained were in
accordance with folic acid content in fortified cereal products.
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Abstract: Summary

A sand culture experiment was conducted to answer the question whether or not exogenous
KNO3 can alleviate adverse effects of salt stress in winter wheat by monitoring plant growth,
K+/Na+ accumulation and the activity of some antioxidant enzymes. Seeds of two wheat cultivars
(CVs), DK961 (salt-tolerant) and JN17 (salt-sensitive), were planted in sandboxes and controls
germinated and raised with Hoagland nutrient solution (6 mM KNO3, no NaCl). Experimental
seeds were exposed to seven modified Hoagland solutions containing increased levels of KNO3
(11, 16, 21 mM) or 100 mM NaCl in combination with the four KNO3 concentrations (6, 11, 16 and
21 mM). Plants were harvested 30 d after imbibition, with controls approximately 22 cm in height.
Both CVs showed significant reduction in plant height, root length and dry weight of shoots and
roots under KNO3 or NaCl stress. However, the combination of increased KNO3 and NaCl
alleviated symptoms of the individual salt stresses by improving growth of shoots and roots,
reducing electrolyte leakage, malondialdehyde and soluble sugar contents and enhancing the
activities of antioxidant enzymes. The salt-tolerant cultivar accumulated more K+ in both shoots
and roots compared with the higher Na+ accumulation typical for the salt-sensitive cultivar. Soluble
sugar content and activities of antioxidant enzymes were found to be more stable in the salt-
tolerant cultivar. Our findings suggest that the optimal K+/Na+ ratio of the nutrient solution should



be 16:100 for both the salt-tolerant and the salt-sensitive cultivar under the experimental
conditions used, and that the alleviation of NaCl stress symptoms through simultaneously applied
elevated KNO3 was more effective in the salt-tolerant than in the salt-sensitive cultivar.

Keywords: Potassium nitrate; Salt tolerance; Sodium chloride stress; Stress alleviation; Winter
wheat
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Abstract:

Long-term (over 15 years) winter wheat (Triticum aestivum L.)-maize (Zea mays L.) crop rotation
experiments were conducted to investigate phosphorus (P) fertilizer utilization efficiency, including
the physiological efficiency, recovery efficiency and the mass (the input-output) balance, at five
sites across different soil types and climate zones in China. The five treatments used were control,
N, NP, NK and NPK, representing various combinations of N, P and K fertilizer applications.
Phosphorus fertilization increased average crop yield over 15 years and the increases were
greater with wheat (206%) than maize (85%) across all five sites. The wheat yield also significantly
increased over time for the NPK treatments at two sites (Xinjiang and Shanxi), but decreased at
one site (Hunan). The P content in wheat was less than 3.00 g kg-1 (and 2.10 g kg-1 for maize) for
the N and NK treatments with higher values for the Control, NP and NPK treatments. To produce 1
t of grain, crops require 4.2 kg P for wheat and 3.1 kg P for maize. The P physiological use
efficiency was 214 kg grain kg-1 P for wheat and 240 kg grain kg-1 P for maize with over 62% of
the P from P fertilizer. Applying P fertilizer at 60-80 kg P ha-1 year-1 could maintain 3-4 t ha-1
yields for wheat and 5-6 t ha-1 yields for maize for the five study sites across China. The P
recovery efficiency and fertilizer use efficiency averaged 47% and 29%, respectively. For every
100 kg P ha-1 year-1 P surplus (amount of fertilizer applied in excess of crop removal), Olsen-P in
soil was increased by 3.4 mg P kg-1. Our study suggests that in order to achieve higher crop
yields, the long-term P input-output balance, soil P supplying capacity and yield targets should be
considered when making P fertilizer recommendations and developing strategies for intensively
managed wheat-maize cropping systems.
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Abstract:

An experiment was conducted to determine the effect of supplementing phytase (PHY) and
xylanase (XYL) individually or in combination on nutrient utilisation and broiler performance. Three
hundred and twenty male broilers were divided into 80 groups of four birds and fed 10 wheat-
based diets in mash form (eight groups per diet) from 1 to 23 days of age. The 10 diets were a
positive control diet (calcium, 9 g/kg and non-phytate phosphorus, 4.3 g/kg) and a negative control
diet (calcium, 8.2 g/kg and non-phytate phosphorus, 2.8 g/kg) supplemented with PHY at three
levels (0, 250 and 500 FTU/kg) and XYL at three levels (0, 1250 and 2500 XU/kg) in a 3 x 3
factorial arrangement to give nine treatment combinations. Chromic oxide (3 g/kg) was added to
the diets as a marker to determine nutrient digestibility. No interactions (P>0.05) between PHY



and XYL were detected on any of the response criteria measured. Birds fed the negative control
diet had lower (P<0.001) feed intake, body weight gain and tibia ash than the positive control diet.
Phytase (250 FTU/kg) supplementation did not affect feed intake (P>0.05) and body weight gain
(P>0.05). However, PHY at 250 FTU/kg compared to PHY at 0 FTU/kg, improved (P<0.05) feed
conversion ratio, tibia ash, coefficient of ileal apparent digestibility of phosphorus, and coefficient
of apparent retention of phosphorus and calcium by 2.0, 3.5, 17.7, 8.7 and 8.4%, respectively, but
with no further response (P>0.05) at a higher level of PHY (500 FTU/kg) supplementation. Also,
mineralisation of tibias from birds fed diets with PHY at 500 FTU/kg did not improve (P>0.05) tibia
ash to that of the positive control diet. Xylanase supplementation did not affect (P>0.05)
performance and mineral utilisation responses except for coefficient of apparent retention of
calcium, which was increased (P<0.001). In conclusion, PHY improved phosphorus and calcium
utilisation, but showed no synergistic effect with XYL on any of the response criteria measured.
Keywords: Broiler pe