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Effect of Cool Temperature in Autumn on th‘e Seed - set Percentage

of Rice and

the Relevant Temperature Index

Wang Zhaogian, and Pan Deyun (Zhejiang Agricultural University, Hangzhow)

Abstract: The main objective of the experiment is to study the effect of cool temperature
on the percentage of filled grains of rice. The results showed that daily mean temperature is’
the main temperature index; daily minimum temperature is the supplementary index during
meiosis stage; and daily maximum temperature is the supplementary index during flowering
stage. If the adverse effect of cool temperature during sensitive stages was serious, the effects
could be accumulated.lt would be better to calculate the critical cool temperature during flow-
ering stage for both Japonica and Indica type of rice by using the averaze ternperature value
of successive three days. The critical values of cool temocrature frr early-maturinz Indica,
hybrid Indica. medium-maturing and late-maturing Japoniza type of rices at -flowering stage
had been suggested. When rice was treated by thé sz:ne.daily mesn temperature but with dif-
ferent range of temperature in a déy st flowering stage, the percentage of filled grains was
low if the temperature difference was too srall er iarge. Among the meteological factors
affecting the percentzge of fiile:l grains, teinperature is the most important one; sunlight did not
significantly affect it under cool temperature condition, but it negatively correlated with the
percentage of filled grains under normal temperature condition. The relationship between the
seed-set percentage and rainfall was not significant.
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Fig. 1. The variation of F value of significance test between percentage of wnfilled grains and  average

temperature
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Table 1. F values of significance test of the relationship between percentage of unfilled grains
and average temperature

] i’y X B | IrE®45 | Mt 6 5 | ®E o3 1585 |k B 6 &
Temperature Days Guang-Lu-Ai 4 Shan-You 6 Jing-Yin 15 Nong-Hu 6

H¥iE Tn 3 52.22 65. 18 34.34 15.75
5 44. 84 58. 17 32.45 13. 11

"BRE R Trmax 3 35.71 44.25 27.32 11.95
5 35. 01 42. 88 25. 71 10. 67

B &ALIR Twin 3 30. 43 38. 58 20. 70 8.31
5 28. 96 35. 74 19. 49 6. 40

. Note: Tm, Daily mean temperature; T max, Daily maximum temperature; Tmin, Daily minimum
temperature
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Table 2. The treatment and seed-set percentage in chamber experiment

i B O I B B 45 m & 6 7 mosl 15 X E 6 T
Temperature Guang-Lu-Ai 4 Shan-You 6 Jing-Yin 15 Nong-Hu 6
H¥FHR Tn 22 S22 19 19 _
- HEAIR Tmax 22 25 27 30 |'22 25 27 30 19 21 23 25 19 21 23 25
AREE Tmn 22 20 17 14 22 20 17 14 19 17 15 13 19 17 15 13
#EE (%) Seed-set 69 62 90 87 | 51 89 92 66 | 76 81 81 90 | 87 91 79 92
F£3 BE-SXEEEHHRRE . )
Table 3. The critical temperature of successive 3 days
5 B H ¥ 4 @ H & & @ H B % @ -
. Tm - max Toin ¥
" Variety 20%* " | . 25%* 20% 25% 20% 25%
%45 Guang-Lu-Ai 4 213 | 7204 [ 253 " 24:0° - 17.5 16.2
Wikt 6 % Shan-You 6 22.3 214 27,6 26. 0 18. 8 17.8
3l 15 Jing-Yin 15 21.0 19.9 25.3 23.3 16.9 15. 6
KK 65 Nong-Hu 6 20.0 19.1 - 24.1 22.7 15. 9 14. 4
*ZHMHE The percentage of unfilled grains.
F4 BIRIRBEREMNEXE (%)
Table 4. The percentage of filled grains under two times of co!l injury
B 0 H o4 15 /&% kB ¢ &/ ¥ 8% @A B. 5 &8 & K &
Date i Jug-Yin 15! Nong-Hu 6 Tm Tmax Tmin
Sep. i8 73.1 68. 8 23.1 27.7 19.2
19 67.7 73.4 16. 1 19.3 14.5
20 66. 7 69. 4 17.2 18.2 15.7
21 75.7 74.9 20. 0 22,2 18.1
22 80.5 75.3 21.4 25. 0 19.5
23 76.8 81.3 21.2 23.8 19.8
24 78.8 73.6 22.1 27.5 18.9
25 70.5 79.0 21.8 26.1 17.8
26 82.2 62.5 20. 3 23.6 17.2
27 75.1 55.1 18.2 19.3 17.1
28 41.4 49.4 18.0 19.2 17.1
29 78.8 46. 2 20. 4 24.8 17.0
30 79.7 77.8 21.0 26.0 17.5
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Table 5. Simulation of the relationship between the percentage of unfilled grains and cool temperature

accumulative amount

fih L B B F & S value
Z I L Unfilled grain %
Variety Equation F va.lue 20% 25%
FE% 4% Guang-Lu-Ai 4 | Y=120/(1 +10. 1116 ~ - 06438x) 184, 0** 11.0 15.5
Wik 6% Shan-You 6 Y =120/(1 +7. 48336 ¢ ~0- 03726x) 106. 3** 11.0 18.5
®3l15 Jing-Yin 15 Y =120/(1 +8. 37369 ¢ ~0- 08683x) 64, 9** 7.9 11.9
K65 Nong-Hu 6 Y =120/(1 +8.90315¢ ~% 035867x) 80. [** 6.8 10.0
**0. 01K FTHRE % (Significant at 0.01 level)
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