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Effects of Soil Moisture and Nitrogen on Abscisic Acid and Cytokinin Conte
ntsin the Aboveground Plant Parts of Rice

CHEN Xin-Hong, LI1U Kai, XI Ling-Lin, WANG Zhi-Qin, YANG Jian-Chang

Key Laboratory of Crop Genetics and Physiology, Jiangsu Province, Yangzhou University, Y angzhou 22
5009, Jiangsu

Abstract Improvement of grain filling is very important in rice production. Two rice cultivars with high lodging resistance g
rown in pots and tanks were used to investigate the possibility that a moderate water stressimposed during the grain-filling
period of rice might accelerate grain-filling rate, and hormones might mediate this process. Two levels of nitrogen, normal a

mount (NN) or high amount (HN), were applied at heading. Well-watered (WW) and water-stressed (WS) treatments werei
mposed from 9 d after anthesis till maturity. Leaf water potentials, grain filling rate, and cytokinins and abscisic acid (ABA)
contents in the leaves, stems and grains were determined. The results showed that leaf water potentials of both cultivars we
re markedly decreased at midday in WS treatments but completely recovered by early morning. In WW treatments, grain-fill
ing rate was decreased by HN, while the grain-filling rate was increased and the grain filling period shortened under both HN
and NN by WS treatments. At the HN level, filled grain percentage, grain weight and yield were significantly higher than th

ose under WW, implying that the effect of accelerated grain filling rate outweighed the possible loss of photosynthesis due t
o the shortened grain filling period when subjected to water stress during grain filling. Zeatin (Z) + zeatin riboside (ZR) cont

entsin the stems and grains were transiently increased at early grain filling stage, reached a maximum at 9— 12 d after anth
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is, and decreased thereafter. Apposite to the performance of Z + ZR, ABA content in the stems and grains was low and slo
wly increased at early grain filling stage, then reached the peak value simultaneously with the grain-filling rate. The Z + ZR
content was decreased, but ABA content significantly increased in plants, especially in the grains by WS. ABA contentin g
rains was positively and significantly correlated, whereas Z + ZR content in grains was not correlated, with grain filling rat
e. The activities of sucrose synthase, adenosine diphosphoglucose pyrophosphorylase, starch synthase and starch-branchin
g enzyme were significantly enhanced, and at last grain weight was increased by spraying ABA at low concentration on H
N-WW plants at early grain filling stage (9— 13 d after anthesis). The results were reversed when fluridone (an inhibitor of
ABA synthesis) was applied. In conclusions, grain-filling rate is accelerated by a moderate water stress during the grain-filli
ng period of rice and ABA plays an important regulatory role in the process.
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