
ISSN 0021 -3551 

Japan Agricultural Research Quarterly 

www.jircas.go.jp Vol. 54 No. 2 April 2020 

JIRCAS 

Japan International Research Center for Agricultural Sciences 



IARQ 
REVIEWS 
--Food 

Volume 54 Number 2, 2020 

11 3 Development and Standardization of Analytical 
Methods for Increasing Varieties of Genetically 
Modified Crops 

-- Horticulture 
121 Post-harvest Techniques for Practical Use 

Regarding a Steady Year-round Supply of Garlic 
Bulbs 

ARTICLES 
-- Crop Science 
129 Emergence of Glyphosate- and Glufosinate­

resistant Italian Ryegrass (Lolium multiflorum) 
Populations in Japanese Pear Orchards in Japan 
and their Responses to Several Foliar-applied 
Herbicides 

Junichi MANO, 
Reona TAKABATAKE & 
Kazumi KITTA 

Atsushi ITO, Eiko NIWATA, 
Chihomi KON & Mitsuru HACHIYA 

Minoru ICHIHARA, 
Tohru TOMINAGA, 
Masayuki YAMASHITA & 
Hitoshi SAWADA 

137 Genes with Different Modes of Inheritance Regulate Takahiro HARA, 
Seed Germination in Preharvest-sprouting-tolerant Ryoma TAKESHIMA & 
Lines of Buckwheat (Fagopyrum esculentum) Katsuhiro MATSUI 

145 Effect of Increased Silicon Content of Paddy Rice 
on Sheath Blight Development through Carbonized 
Rice Husk Application 

-- Agricultural Engineering 
153 Simulation of Soil Water and Heat Transfer 

under Subsurface Irrigation Considering Spatial 
Differences in Soil Hydraulic Properties 

163 Effect of a Net-covered Windbreak on the Heat 
Loss from a Heated Greenhouse 

-- Social Science 
171 Impact of Contract Farming on Farmers' Income: 

A Case of Wuchang Rice in China 

-- Animal Science 
179 Diversity of Prokaryotes in the Rumen of Steers 

Fed a Diet Supplemented with or without 
Bromochloromethane, an Anti-methanogenic 
Compound 

- -Forestry 
185 Estimation of the Stem Volume of 30-year-old 

Eucalyptus globulus in the Northern Ethiopian 
Highlands 

-- Fisheries 
193 Migratory Pattern of the Spotted Scat ( Scatophagus 

argus) in the Mangrove Estuary of the Matang 
Mangrove Forest Reserve, Malaysia , Estimated by 
Stable Isotope Analysis 

Peter Lyod P. SABES, 
Mathias Mawo LON, 
Mchuno Alfred PETER, 
Jumpei MARUYAMA, 
Shinichi KOYAMA, 
Tetsu WATANABE & 
Shinzo KOIZUMI 

Kosuke HAMADA, 
Yoshiyuki SHINOGI , 
Tomoyuki TANIGUCHI, 
Hidetoshi MOCHIZUKI & 
Takeshi TAKEMURA 

Takeshi KUROYANAGI 

Wenhao WU, Guosheng WU, 
Changbin YIN & Hsiaoping CHIEN 

Hiraki MATSUI, Kiyoshi TAJIMA & 
Hisao ITABASHI 

Koichi TAKENAKA, 
Buruh ABEBE & Ryuichi TABUCHI 

Shinsuke MORIOKA, 
Katsuhisa TANAKA, 
Tatsuya YURIMOTO, 
Faizul M. KASSIM & 
Kazumaro OKAMURA 

Japan International Research Center for Agricultural Sciences 
Tsukuba, lbaraki 305-8686, Japan e-mail: jarq@ ml.affrc.go.jp 

( !Ji.t-1'~JIIil1!@) 


