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ABSTRACT: The increasing in air temperature, due to global warming, has direct impact on rice
production. High temperature reduces pollen viability and seed set. Therefore, the objective of this
experiment was to study the effect of high temperature at reproductive stage on seed set and seed quality
of rice. The pot experiment was arranged in split-plot in CRD with 2 replications. Ambient and high
temperatures (40+£5°C) were main plots and 14 rice varieties were sub-plots. All rice varieties were
planted in pots and sit in the field outside the greenhouse. At the reproductive stage (R2), 10 pots from
each variety were tested in greenhouse under high temperature until harvest (R9) and compared with
ambient temperature (field) condition. The results showed that high temperature significantly decreased
number of panicle/plant, panicle weight/plant, good seed weight/panicle, seed set, 100-seed weight and
yield/plant. Under high temperature, N22, Chainat 1 and RD49 had highly significant seed set (>75%).
RD29, RD31, RD41, RD47, RD55, RD61, RD63, SuphanBuri 60 and Phitsanulok 2 had moderately
seed set (50-74 %), while, PathumThani 1, Sin Lek and RD15 gave low seed set (<50 %). In addition,
high temperature also affected seed vigor as determined by AA but no effect on seed germination of
all rice varieties but RD15 and Sin Lek. Suphan Buri 60, RD41 and RD29 showed higher than 80%
vigor as determined by AA.

Keywords: rice, high temperature, seed set, yield, seed quality
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Figure 1 Comparison average air temperature (°C) and relative humidity (%) in high temperature greenhouse and

field condition

(10 A.M. — 4 P.M.) from November 2016 - April 2017 (Reproductive stage to Harvesting)

HT = High temperature greenhouse, FC = Field condition, RH-HT = Relative humidity in field condition,

RH-FC = Relative humidity in high temperature greenhouse
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Figure 2 Light intensity (Mmol /m’/s) in high temperature greenhouse and field condition (10 A.M. — 4 P.M.) from

November 2016 - April 2017 (Reproductive stage to Harvesting)

L-FC = Light intensity in field condition, L-HT = Light intensity in high temperature green house
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Table 1 Number of panicle/plant, panicle length, panicle weight/plant, seed length and seed weight/panicle of
rice grown under field and high temperature condition.

No. Panicle/ Panicle length Panicle weight/ Seed length Seed weight/
plant (cm.) plant (g) (mm) panicle (g)
Condition (A)
Field condition 10.6 A" 23.8 19.21 A 9.79 A 3.420 A
High 8.1B 24.5 14.24 B 9.55B 2.784 B
temperature
F-test (A) * ns * * *
Variety (B)
RD15 7.7 def” 206 f 4019 10.15 bed 0.851g
RD29 6.0 fg 23.6 de 13.26 de 9.96 e 6.293 a
RD31 11.0 bc 259 bc 26.11 ab 9.44 g 3.360 de
RD41 399 22.0 ef 7.09 fg 10.01 de 4.291 bc
RD47 7.3 ef 26.4 abc 15.32 cd 10.63 a 3.129 ef
RD49 151 a 23.6 de 29.99 a 10.04 cde 3.109 ef
RD55 10.4 bcd 28.0a 26.32 ab 9.39¢g 3.282e
RD63 14.2 a 25.5 bed 24.75b 7.96 h 3.094 ef
SP60 9.2 cf 25.3 bed 17.32 cd 10.58 a 2.655f
CN1 10.0 cde 26.0 abc 2462 b 10.28 b 3.817 cd
PL2 10.0 cde 24.5cd 19.23 ¢ 10.08 cde 2.927 ef
PTT1 6.2 fg 27.0 ab 9.57 ef 10.19 bc 4.549 b
Sinlek 6.3 fg 23.8de 8.29 efg 9.63 f 1.206 g
N 22 13.6 ab 158 g 8.31 efg 7.071i 0.865 g
Grand mean 9.35 241 16.7 9.67 3.102
F-test (B) . o . . o
F-test (A x B) . o . . o
CV. (A) % 12.15 8.04 16.04 0.57 5.94
C.V. (B) % 19.03 5.77 20.62 1.18 14.36

" Mean within the same column followed by the same capital letters are not significantly different
at P<0.05 by LSD

* Mean within the same column followed by the same lower case letters are not significantly different
at P<0.05 by LSD

* = significantly different at P < 0.05 ** = significantly different at P < 0.01
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Table 2 Seed set, 100 seeds weight, yield/plant, seed germination and seed vigor of rice grown under field and

high temperature condition.

Seed set 100 seeds weight Yield/plant Seed germination Seed vigor
(%) (@ (@) (%) (%)
Condition (A)
Field condition 76.0 A 249 A 16.72 A 96.9 78.7 A
High temperature 61.0B 2.30B 12.86 B 93.0 66.1 B
F-test (A) ** * ** ns **
Variety (B)
RD15 32.09g” 229e 3.219 84.3 75.3 bcd
RD29 68.2d 2.72a 11.59e 93.8 84.0 ab
RD31 77.3 abc 2.59 abc 21.10 abc 95.3 58.8¢g
RD41 66.8 de 2.24 de 558 fg 94.5 84.3 ab
RD47 71.8 bcd 272a 14.59d 97.8 74.8 cd
RD49 80.8 ab 2.46 cd 2249 a 98.8 61.5fg
RD55 71.1cd 2.25 ef 23.83 a 97.3 65.3 efg
RD63 814 a 1.98 g 22.75a 97.3 49.3 h
SP60 70.4 cd 2.64 ab 19.17 bc 99.0 90.0 a
CN1 84.9a 2.68 ab 2140 ab 99.5 70.0 def
PL2 67.9 de 2.64 ab 18.27c 96.8 81.5 abc
PTT1 59.0 e 2.10 fg 8.00 f 91.0 60.59
Sinlek 425f 2.54 bc 6.98 f 87.5 85.0a
N 22 85.1a 1.59h 8.08 f 97.0 73.5 cde
Grand mean 68.5 2.39 14.79 95.0 72.4
F-test (B) ** ** * ns **
F-test (AxB) * ** * ns **
%C.V. (A) 6.79 2.99 16.23 3.80 4.66
%C.V. (B) 6.43 4.89 13.74 5.00 8.66

" Mean within the same column followed by the same capital letters are not significantly different
at P<0.05 by LSD

? Mean within the same column followed by the same lower case letters are not significantly different

at P<0.05 by LSD
* = significantly different at P <005 ** = significantly different at P <0.01
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