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Climate Change : Impact of Cool Weather on Rice Yield in the Lower North Thailand
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Abstract

Rice growing areas in the Lower North of Thailand has been severely affected by extremestlimate
change seen as cold injury in 2007 dry season. The total affected area was 621,176 rai (99,388 haj restlted in
a drastic loss of 2,749 million Baht ($US 89 million). Since it has been reported that the mest(serisitive stage
to cool temperature is the young microspore stage, approximately 8.5-10 days before flow¢rizig, ‘and the critical
range of temperature for cold injury resulted in panicle sterility is 15-20 °C. This prelimiitaty investigation firstly
aimed to observe visible changes after exposing to cool temperatures. Secondiycebserve the relationship
between low temperature and sterility. Thirdly, to measure a subsequentyredudton in grain yield of rice cv.
Suphanburi 3 sown during 2007 dry season on 26" October 2006 and harvested on 26" February 2007. The
temperature recorded on a 3-h basis showed that the daily minimum/gmperature throughout the growth period
was between 1-7 a.m. starting from 25 °C at sowing and continued to reduce further to mostly lower than 20 °C
from mid December to the first week of February. This coolferiad was assumed to be the panicle initiation to
grain filling stage. Thus, the most sensitive young miczospore stage was estimated to be from 4-6 January
2007 with the minimum daily temperature being#i$.5521.3 °C. Results revealed that low daily minimum
temperatures from 25 °C and below throughout {aa#growing period of Suphanburi 3 caused leaf discoloration at
tillering, 67% spikelet sterility on averagey sim’: panicle tip degeneration, extension of maturity by 13 days

and a drastic yield loss being 54%.

Keywords : rice, climate change,,t4id injury, young microspore stage, panicle sterility, leaf discoloration, tip

degenerationsyieid iess, lower North Thailand, Supanburi 3
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Fig. 1 Causal sequence from cool temperature to sterility (Nishiyama, 1970)
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%a Oryza sativa cold-induced anther protein (OsCIA)
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Table 1
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Aa = & o A 6
LLawam%nmaamﬂuﬂﬁmmmﬂiuﬂwsWﬂﬁnimwa
Nam"l@@mwam%mma@
wananit mimmemLmﬂmalum‘ma ;
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9778 IR LU UF1 8 a Il AN UL NINTRE RS o) Jae
' A = A o = =
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niUné ag19lsna ;ﬁﬁ'ﬂﬂﬁh’siﬁrTnWa%’mﬁn%mm
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Average fertile (seeds/panicle), fertility percentag@Motal grain yield/m?® (g), estimated grain yield

(kg/rai) and yield loss percentage of rice var, (Suptianburi 3 sown at Phitsanulok Rice Research
Center in the Lower North on 26" Octeken2006, as a result from exposure to natural cool
temperatures during panicle initiation te,g(ain filling

1 m® Sampling Ave. fertile Ave. stevic Fertility Ave. 1,000 grain Total grain yield
No. (seeds/panicle) (seedsizaricle) percentage weight (g) (g/m?)
1 58.3 61.1 49 22.8 150
2 38.5 52.8 43 27.3 210
3 39.6 62.7 39 28.0 390
4 74 .5 41.0 37 27.8 385
5 179 22.6 43 27.8 320
6 28.8 81.2 26 26.7 155
7 2.1 102.5 20 5.4 (150 seeds)’ 6
8 5.3 128.4 4 4.2 (78 seeds)’ 4
9 20.4 57.5 26 271 390
0 56.1 63.8 47 275 221
Total 10 m? 290.6 673.6 334 2151 2,231
Ave. 29.06 67 33 26.875 223.1
Estimated grain yield (kg/rai*) 356.96
Normal grain yield (kg/rai*) 774
Yield loss(%) 54

Note:
*1 ha = 6.25 rai
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1 No of seeds in sample 7 and 8 were inadequate and excluded
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maoamﬁaﬂ@;ﬁmu%mﬁm@an oD iidqua L
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TwAN 2549
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Wszanme 110 Fu Goiu T 26 ANAY 2549
miﬁm‘ém%ﬁndamﬁamﬂq 50 1% (15 TN
2549) Ll,azﬁlzaam’mﬁamq"lﬁ 80 11 (14 ANINAY
2550) la8A1@31929 young microspore ﬁ]za%i‘ﬁl

szunmh 8.5 -10 TWNawaanIIg vﬁamq 70 - 72 W

Table 2 Maximdi, frinimum and average temperature (°C) at different growth stage of
ricevar. Suphanburi 3 sown at Phitsanulok Rice Research Center during 2006-

2007, dry season

Growth stage of rice/ Days after sowing(DAS)/ Date

Broadcasting- Panicle initiation- Young Flowering -
T<mperature Panicle initiation ~ Young microspore microspore harvesting
(°C) (0 DAS) (50 DAS) (70-72 DAS) (80 DAS)
26 Oct.-14Dec. 15 Dec. 2006- 4-6 Jan. 14 Jan. - 25 Feb.
2006 3 Jan. 2007 2007 2007
Max. 30.8-34.5 26.0-31.6 30.8-31.6 26.2-36.0
Min. 20.6-25.5 12.5-21.6 16.3-21.3 13.5-25.6
Ave. 27.7 25.6 243 25.6

Harvesting date : 26 Feb. 2007 (123 DAS)
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@Fig. 2

(e) (f)

Cold injury and grain yield evaluation in rice var. Suphanburi 3 sown during 2007 dry season at
Phitsanulok Rice Research Center (a) Discoloration at tillering stage (b) Overview at grain filling stage
(c) Sterile panicle tip at early grain filling stage (d) Sterile spikelets at late grain filling stage (e) Maturity
stage and (f) Yield samplings at maturity stage
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