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Effects of Climatic Warming on the Date of Grain Filling of Rice
in the South of Yangtze River and Its Monitoring Regulation
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Abstract: Based on the intensive observations of temperature and development course during grain filling
period, weight per 1000 seeds, and grain filling rate of double harvest paddy rice at different agrometeoro-
logical stations from three southern provinces of China, it was founded out that average temperatures dur-
ing the reproductive growth periods of double-harvest early paddy rice, double-harvest late paddy rice, and
single-harvest paddy rice increased by 2 'C in recent years. The decrease in the duration of heading-milk of
early and late paddy rice was about 6 days and the duration of heading-mature decreased by about 6 days for
early paddy rice and 5 days for late paddy rice. Climate warming usually happened with water stress. The
number of the days for grain filling was significantly negatively correlated with average temperature and
positively correlated with average relative humidity, identified by regression analysis. Climate warming re-
sulted in the decrease in the sampling numbers of weight per 1000 seeds and grain filling rate taken from
the Monitoring Regulation of Agrometeorology currently used. These measurements can only indicate the
status of rice at the late stage of grain filling. The results also indicated that climatic warming has caused
the earlier development and shorter duration of grain filling of rice in the south of the Yangtze River. The

Monitoring Regulation of Agrometeorology has to be modified. The first time for measuring the weight of
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per 1000 seeds and grain filling rate should be shifted to the day of universal heading or 5 days after univer-

sal heading. Thus, the observation should be taken every 5 days to enhance the applicability of the meas-

ured data and the availability of service.

Key words: climatic warming, development stage, grain filling, weight per 1000 seeds, observation
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Fig. 1 Days of heading-mature and heading-milk
and the mean temperature during the grain

filling period of early paddy rice at Nanchang

TR VE 2% R B ORI e B . s e
A3 R I AR — 2L K E (D) 5 A I ] 7 S
(T, 8 B0 7L %M (D, = 49, 547 —
1.441T,,R=0.550,F=6.076,P=0. 027) ; fil i —
IR (DO 5 [F] A 6] 7 2 <l (T I8 2 835 1
MM SE (D, =72.812—1.758 T.,R=0.554,F
=6.204, P=0.026), ) Bt o] F T 0L T4 o F1
FR PR P ) e A 7 iz T 4

WP 1AL LV At & b i 0L A E S B
P A AR R 01T 4 AR 4 T v R SRR D 4
SEES A IR i B SR i | A = BN A WIE 14 o R
T — BT 4 A (T ) B % 85 il A — AR R 3K
(D)W S 119 8l Kb LR AR RS AR 5 A K

32 = RKIbT —e—{THT —— [T
—&— KD ——{TED —— WD

P
< o % o o < o
=3 X X 1= =) =] =3
=N =) =) S S S S
) ) — aQ Q I3 ISl

B2 Kb JLE AR AR
-2 CT) Rl B — A R $ (D)
Fig. 2 Days of heading-mature and the
mean temperature during the grain filling
period of early paddy rice at stations

Changsha, Jiangxia and Zhangshu
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Fig. 3 Days of heading-mature and heading-milk
and the mean temperature during the grain filling

period of late paddy rice at Nanchang.
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Fig. 5 Days of heading-mature and the mean

relative humidity during the grain filling period

of double-harvest paddy rice at Nanchang
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and grain filling rate of early paddy rice after
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