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Fig. 1 Temperature variation during the growth stages of rice
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Table 1 Yield components of rice relative to treatment
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) effective ) Seed setting Grain weight Stem weight Leaf weight
Variety Treatment grains per pot
panicles per pot . rate (%) (g) (g) (g)
. (npot)
(npot")
E S CK 8.00+1.41a 1031.0 £162.3a* 77.71 £2.92a* 18.13 £5.37a* 5.39 £0.56¢ 6.69 £ 2.53bc
= T 7.00£1.71a 410.0+£152.9b  75.70 £4.35a*  8.15+5.00bc 5.14 £0.44¢ 5.70 £ 1.63¢c
Tairui B 0.00£0.00b  489.0£87.90b*  2.63%237c  1.62+0.24c* 815059  10.79+1.51a
feng 5
H 6.00 £2.65a 957.0 = 148.5a* 8.29+3.82¢c  4.31+0.97bc* 12.89+0.65a* 11.50*0.63a*
A 7.00 = 1.00a* 891.0+217.5a*  20.43+6.21b  7.07 £4.81bc 8.92 +(.83b* 9.46 = 0.39ab
F 6.00 £ 1.53a 521.0 £281.5b 80.23 £ 1.60a 9.81+£5.51b 2.70 £0.78d* 8.47 £ 2.18abc
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indicates significant difference between rice varieties treated with warming at the same growing stage at 0.05 level. Data in this table

are means * standard deviation. The same below
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Fig. 2 Nitrogen contents in various parts of rice relative to treatment
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Effects of Warming at Different Growth Stages on Rice Yield and Nitrogen and
Phosphorus Contents

CHANG Shaoyan' LI Renying"*’ XIE Xiaojin' XU Xianghua' ZHANG Qi' YANG Jianwei'
LIU Yuchun'
(1 College of Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, China )

(2 Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing 210044, China )

Abstract [ Objective ] Human activities have caused global warming. So it is essential to get to
know how warming affects rice yield and contents of nitrogen (N ) and phosphorus (P ) in rice, which
may provide a certain basis for prediction of yield and quality of rice grains in future climate conditions.

[ Method ] In the present study, rice cultivars of Tairuifeng 5 and Zhendao 16 were planted in pots,
which were placed into a growth chamber with controlled temperature, 5°C higher than the air temperature
outside for 7 days, at their tillering stage, booting stage, heading stage, flowering stage and filling stage,
separately. Then effects of warming at different growth stages on rice yield and content of N and P in the
plant were analysed. [ Result] Results show that warming at different growth stages affected significantly
yield compositions of rice, with the warming at the booting stage and heading stage being the highest
in the effect. The plants of Tairuifeng 5 and Zhendao 16 treated with warming at the booting stage were
the lowest in number of grains, seed setting rate and grain weight. On the whole, warming at different
growth stages increased significantly nitrogen content in stem, leaf, husk and grain of Tairuifeng 5 and
Zhendao 16 (p<0.05) . The effect of warming on P content depended on duration of the warming and rice
cultivar. Compared with the control, Tairuifeng 5 treated with warming at the tillering stage, heading stage,
flowering stage or filling stage was significantly lower in nitrogen harvest index, while Zhendao 16 treated
with warming at the heading stage was. Compared with the control, Tairuifeng 5 treated with warming at
the heading stage and filling stage significantly was significantly lower in phosphorus harvest index, while
Zhendao 16 treated with warming at the tillering stage and heading stage was. [ Conclusion ] All the
findings in the present study show that the booting stage and heading stage are the critical periods when
warming affects rice yield and uptake of nitrogen and phosphorus.

Key words Rice; Temperature; Yield; Nitrogen harvest index; Phosphorus harvest index
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