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Responses of Ethylene and ACC in Rice Grainsto Soil Moisture and Their
Relation to Grain Filling

LIU Kait,YE Yu-Xiu** TANG Cheng’,WANG Zhi-Qin',YANG Jian-Chang""

1 Key Laboratory of Crop Genetics and Physiology of Jiangsu Province, Y angzhou University, Yangzho
u 225009, Jiangsu; 2 Department of Agricultural and Food Science, Huaiyin Institute of Technology, Hu
aiyin 223001, Jiangsu, China

Abstract The objectives of this study were to measure the contents of ethylene and 1-aminocylopropane -1-carboxylic aci
d (ACC) inrice grains and root bleeding sap during the grain filling period and the grain filling rate. Using two high lodging-r
esistant rice (Oryza sativa L.) cultivars grown by pot or tank with these treatments, well watered (WW), moderate soil-dryi
ng (MD), and severe water-deficit (SD) from 9 d post-anthesis until maturity. The effects of chemical regulators on the con
centrations of ethylene and ACC in the grains were also studied. The results indicated that MD significantly increased, whe
reas SD significantly reduced, grain-filling rate and grain weight. Concentrations of ethylene and ACC in the grains were ver
y high at early grain filling stage and sharply decreased during the linear period of grain growth. MD reduced, whereas SD re
markably increased, ACC concentrations and ethylene evolution rate. Both the ethylene evolution rate in rice grainsand AC
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C concentrations in root-bleeding sap were significantly and positively correlated with ACC concentrationsin rice grains. T
he ethylene evolution rate was significantly and inversely correlated with grain-filling rate. Application of amino-ethoxyvin

ylglycine (AVG), an inhibitor of ethylene synthesis, at 9 - 13 d post-anthesis significantly reduced ACC concentrations an

d ethylene evolution rate of the grains, whereas significantly enhanced the activities of sucrose synthase, ADP glucose pyro
phosphorylase and soluble starch synthase, and the results were reversed when ethephon (ethylene-rel easing agent) was ap
plied. The results suggested that a moderate water stress during the grain-filling period of rice could inhibit the production o
f ethylene and ACC and therefore accelerate grain filling and increase grain weight.
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