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Lasting effects of temporary heat wave on the seedlings of Thai rice

varieties
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ABSTRACT: Rice is an important economic crop for Thailand. At present, there is climate change
caused by global warming. The temperature changing affects rice physiology such as partitioning
in different parts of rice that results in rice yield. Therefore, this research aimed to study partitioning
in 15-recommended rice cultivars (N22 (heat tolerance), IR64 (heat sensitive), CN1, Dular, PSL2,
PTT1, Riceberry, RD29, RD31, RD41, RD49, RD57, RD61, RD63 and SPT1) after treated with high
temperature at 41°C for 7 days at seedling stag and under open greenhouse. This experiment was
designed in completely randomized design with 4 replications. The results showed that the total
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dry weight and partitioning of fifteen rice cultivars decreased after treated with high temperature.
In addition, rice cvs. PSL2 and RD29 showed decreased in partitioning to leaf, stem, root and seed
after treated with high temperature. However, the partitioning to leaf, stem, root and seed in rice
cvs. IR64 and RD63 after treated with high temperature showed significantly different decreased
compared to those of the under open greenhouse. For rice cvs. N22, IR64, Dular, PTT1, RD29,
RD31, RD41, RD57 and RD61 after treated with high temperature at seedling stage showed higher
partitioning to seed than other parts of rice at maturity stage. This suggested that the rice cultivars
were more tolerant to high temperature at seedling stage than other cultivars. This resulted in high
transporting assimilates to seed at maturity stage.

Keywords: partitioning, high temperature, vegetative phase
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Table 1 The course of temperature, relative humidity and light intensity in controlled temperature chamber
(VRV.Corp., Ltd, Thailand). High temperature set up at 41°C during 12.00-15.00 pm

Relative I .

Diurnal time Tempzeriture humidity Diurnal time Hantinensiy

(0 (%)" (umol m?s™)?
24.00 am.-3.00 am. 28 65 6.00 am.-7.00 am. 70
3.00 am.-7.00 am. 25 70 7.00 am.-8.00 am. 115
7.00 am.-9.00 am. 30 65 8.00 am.-9.00 am. 200
9.00 am.-10.00 am. 35 56 9.00 am.-10.00 am. 265
10.00 am.-12.00 pm. 38 45 10.00 am.-11.00 am. 340
12.00 pm.-15.00 pm. 41 40 11.00 am.-13.00 pm. 390
15.00 pm.-17.00 pm. 38 45 13.00 pm.-14.00 pm. 340
17.00 pm.-18.00 pm. 35 50 14.00 pm.-15.00 pm. 265
18.00 pm.-21.00 pm. 32 55 15.00 pm.-16.00 pm. 200
21.00 pm.-24.00 am. 28 65 16.00 pm.-17.00 pm. 115
17.00 pm.-18.00 pm. 70
18.00 pm.-6.00 am. 0

"The data of temperature and relative humidity derived from meteostation in Agronomy field, Faculty of
Agriculture, Khon Kaen University between March and May 2016 and 2017.

“The light intensity was measured from the light source incident to upper leaf at 5 cm.
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Figure 1 Changes in maximum, average and minimum temperatures under control (A) and high
temperature (B) treated rice seedlings at 28 days after sowing up to harvesting stage
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Table 2 Analysis of variance of effects of temperature and genotype on total dry weight, leaf,

stem, root and seed under heat temperature at 41°C at seedling stage

Sources df”  Total DW¥ DW of leaf DW ofstem DW ofroot DW of seed
Temperature (Temp) 1 28488.09**¥  1538.09** 3106.59** 722.63** 1867.66**
Genotype (G) 14 2045.37** 165.18** 582.93** 248.57** 176.74**
Temp * G 14 818.35** 54.76** 107.44** 31.96** 65.03**
Error 1596.99 3.14 12.89 7.48 11.73

'df = degree of freedom; “DW = dry weight; *** = significant at P < 0.01
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