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Effect of high temperature at reproductive stage on seed set,

yield and yield components of rice

4 a 1 ¢ ¥ o 1 oo a & 1 o o v ¢ a1
A1gITTU %umgs‘lwqms TUB) NIRTINDY TARNE NBAIT ANAET RATLNEN
WAZ QVHIA SN
Charuwan Chuenmathunpaijit1, Chanate Malumpong1, Chaisit Thongjoo1, Cattleya Chutteang1

and Jutamas Romkaew“

unAnsa

v = o v a QI dg/ 1] ¥ a =3 a v a v aaa
zﬁmf;:‘i@m@uumwﬂmmmumeumm@l‘wmammmmmm@m@mmma@mm Qmmqumwﬂmmmmammz

]

AYNNNENTBNATRRINATINIanas Enusaziugi A InuIseg ) Rguananeiu AuiuasliANs N aTesg M R4S

o &

luszezlad R USAANIAANAR HANA R LAZAIALIZNALINANARTA9E17 2NUNLNNINARAILLIL splitplotin CRD A1149U 4 11

a

a a

lademan Ae grungRundluutlasunsssugn@ 30-35 asAtaidiesd wazlsaFeuntuangung)igs 40-45 agA Lt G s

gl a

v o & o & e

uaziladses Ao 419 5 Wuf/aneiug tHun dewn 1 dnuenti 1 na41 Fumdn uaz M9962 tgndinannriug/aneiug

gl gl gl

lunsznnanelingruugiiUng WadinaBudingsrazaiies (R2) frednausiaziugiinlsaFauntuaugnugiige audsscay

'
a a

Winife (RY) wardndaulingnmgfung wuda quannigeluscoziasyiugananilinanenas diniings nanamsens

gl a gl CIR]
v

N

v
a o

NMIRALNAR WMINLNAARFI99 WIMINWARTIMNAFEI99 UAZINWIN 1,000 lWRAAAAY NYuU)RgeiniugdauIm 1

a gl

Winanan 21.80 nFuFesiu gendn ne41 wazdlusnil 1 dwiunisdsuidiunisfimnantiuy dranniug/aisiugneu

aa a

AnINgUUNNUNANN9AMNAREINGN 80 Ladidus aniuduman LLﬁﬁﬂququ M9962 Lﬂuﬁuﬁﬁmﬁﬁm?ﬁmmﬁm
73.20 5890910 A U 1 ATiNNARWER 60.40 ilefiius lunizh Auman Unusnil 1 waz na41 Snnshnmds 2.20,
33.10 uAz 45.30 wlafidus auansu
AAIATY: N1IAAWNAR 110 NanRe sveiastyug qounniige
Abstract
Global warming relating to temperature increasing results in a decrease of seed set and yield of rice. High

temperature negatively affects to reduce pollen viability and germination of rice. Each rice variety is different

tolerance to high temperature. Therefore, the objective was to study the effect of high temperature at a reproductive
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stage on seed set, yield, and yield components of rice. The pot experiment was arranged in split-plot in CRD with 4
replications. The main plot was field temperature condition 30-35 °C, and the high temperature controlled-
greenhouse at 40-45 °C. The sub-plots were five rice varieties; Chainat 1, Pathum Thani 1, RD41, Sin Lek, and
M9962. All rice varieties were planted in pots under the field condition. At the reproductive stage (R2), each variety
were tested in the greenhouse under high temperature until harvest (R9) and compared with field condition. The
results showed that high temperature significantly decreased the panicle length, panicle weight, yield/plant, seed
set, filled seed weight/panicle, total seed weight/panicle, and 1,000 seed weight. At high temperature, Chainat 1 had
higher yield/plant 21.80 g than RD41 and Pathum Thani 1. For seed set evaluation, all rive varieties under field
condition had seed set higher than 80%, excepting Sin Lek. Whereas, M9962 had seed set of 73.20% followed by
Chainat 1 had 60.40% seed set at high temperature. While, Sin Lek, Pathum Thani 1 and RD41 gave seed set of

2.20, 33.10, and 45.30%, respectively.
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Figure 1 Average air temperature (°C) and relative humidity (%) in high temperature greenhouse
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harvesting stage) FC=field condition, HT=high temperature greenhouse, RH-HT=relative

humidity in high temperature greenhouse, RH-FC=relative humidity in field condition.
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Table 1 Number of tiller/plant, number of panicle/plant, panicle length, panicle weight and yield/plant

of rice grown under field and high temperature conditions.

No.

panicle

No. panicle/plant panicle weight () yield/plant (g)
tiller/plant length (cm)
condition (A)
field condition 16.70 B" 14.80 B 2510 A 3.30 A 26.90 A
high temperature 20.30 A 18.50 A 23.10B 1.60 B 13.50B
F-test (A) x ox ox . wx
variety (B)
Chainat 1 (CNT1) 14.60 ¢” 13.80 cd 26.60 a 3.80 a 31.60 a
Pathum Thani 1 (PTT1) 14.80 c 12.60 d 27.50 a 2.70b 19.30 b
RD41 18.80 b 1710 b 21.30 b 2.40b 19.00 b
Sin Lek (SL) 17.50 b 1510 b 26.60 a 1.90c 156.30c
M9962 26.90 a 2450 a 18.30c 1.50¢c 16.00 bc
grand mean
F-test (B) x . x x .
F-test (A x B) ** ** ** ns *
C.V. (A) % 8.25 11.29 3.53 13.82 15.22
C.V. (B) % 8.87 12.11 4.01 18.73 16.23

" 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, ns = not significantly different.
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Table 2 Number of seed/panicle, seed set, filled seed weight/panicle, total seed weight/panicle and

1,000 seeds weight of rice grown under field and high temperature conditions.

No. filled seed total seed 1,000 seeds
seed set (%)
seed/panicle weight/panicle (g) weight/panicle (g) weight (g)

condition (A)

field condition 144.50 A" 81.00 A 298 A 3.13A 2550 A

high temperature 110.90 B 42.80B 1.13B 142 B 23.80B
F-test (A) x x x o x
variety (B)

Chainat 1 (CNT1) 147.60 a” 71.10 ab 296 a 3.19a 28.20a

Pathum Thani 1 (PTT1) 128.30 ab 60.50 ¢ 207b 2.32b 26.30b

RD41 132.10 ab 65.40 bc 220b 2.38b 23.70c

Sin Lek (SL) 12410 c 36.30d 150 c 1.84c 26.00b

M9962 106.30 ¢ 76.30 a 153¢c 1.67c 18.90d
grand mean

F-test (B) o o o *x o

F-test (AxB) ns ** * ** *

%C.V. (A) 5.80 15.74 15.42 13.39 2.75

%C.V. (B) 14.80 9.50 18.76 16.64 4.28

" 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, ns = not significantly different.
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Figure 3 Seed set, yield and yield components of rice grown under field condition (M) and high

temperature (). Bars superscripted by different letters within the same variety are

significantly different at the 0.05 level.
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