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Effects of High Temperature on the Dynamic Changes in Some
Physiological Characteristics of the Leaves
in Early Season Rice Ganxin 203 at the Early Milk Stage

YANG Jun LIU Xiang—+ui CHEN Xiao+rong ZHU Chang-an
PENG Xiaosong HE Xiaopeng FU Jun—+u BIAN Jian-min
HU Li--fang OUYANG Lin§uan HE Hao-hua

( Key Laboratory of Crop Physiology Ecology and Genetic Breeding Ministry of Education College of
Agronomy Jiangxi Agricultural University Nanchang 330045 China)

Abstract: The effects of high temperature stress on chlorophyll content in the second upper leaves and sol-
uble sugar protein content in the flag leaves of early season super—rice Ganxin 203 at the early milk stage were
studied. The experiment was designed with three high temperature gradients (34 °C 36 °C and 38 C) and 1
to 5 running days in the plant growth cabinet. The natural temperature was taken as the control. The results
showed that the chlorophyll content in the second upper leaves under high temperature stress increased rapid—
ly then it decreased slowly. The amplitude of variation of chlorophyll contents between treatment and CK got

larger gradually along with bulid-up of the stress temperature and prolongation of stress time. The chlorophyll
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content recovered to the control level after high temperature treatment 4 d. The chlorophyll content of 36 °C
and 38 °C high temperature treatment 1 ~2 d after 9 d decreased significantly compared with CK while high
temperature treatment 3 ~4 d was 6 d. Compared with CK the soluble sugar and protein content in the flag
leaves of Ganxin 203 showed a down was trend after high temperature treatment but the stress index of soluble
sugar and protein content was on the rise.
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1
Tab.1 The temperature variation during heat — stress treatment C
Mean daily Maximum Mean daily Maximum Mean High
Treatment temperature temperature temperature temperature temperature temperature
of CK of CK of treatment of treatment difference difference
34 C4d 28.78 32.08 29.04 34.00 0.26 1.92
34Cs5d 28.68 32.00 29.04 34.00 0.36 2.00
36 C1ld 28.55 33.25 29.46 36.00 0.91 2.75
36 C2d 28.77 33.33 29.46 36.00 0.69 2.67
36 C3d 28.28 33.42 29.46 36.00 1.18 2.58
36 C4d 27.96 33.50 29.46 36.00 1.50 2.50
383C1d 27.80 31.65 29.88 38.00 2.08 6.35
38C2d 27.70 31.90 29.88 38.00 2.18 6.10
38°C3d 28.60 32.75 29.88 38.00 1.28 5.25
1.2
36 °C 38 C ( ) 3d
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Tab.2 Effects of 36 °C and 38 °C stress on SPAD value in rice second upper leaves
/d Days after treatment
Treatment 0 3 6 9 12 15 18
36 C1d 43.18a 43.59a 41.91a 38.95b 34.44h 29.94b 26.56hb
36 °C 1dCK 43.71a 43.21a 42.32a 39.76a 36.26a 32.64a 29.35a
36 C2d 42.63a 43.63a 40.54a 36.37b 32.16b 27.33b 24.31b
36 C 2 dCK 43.69a 42.82a 41.80a 37.76a 34.78a 30. 64a 28.02a
36 C3d 41.75b 43.95a 39.90b 35.98b 31.49b 27.03b 23.96b
36 C 3dCK 43.64a 42.81a 41.76a 37.73a 34.68a 30.58a 27.9%a
36 C4d 40. 80b 43.63a 37.62b 33.76b 28.76hb 25.39b 22.82h
36 C 4 d CK 43.21a 42.32a 39.76a 36.26a 32.64a 29.35a 27.65a
38C 1d 43.00a 47.06a 42.12a 40.04b 34.97b 31.38b 29.50b
38°C 1dCK 43.57a 46.57a 42.54a 40.96a 36. 88a 34.39a 32.65a
38C2d 42.06b 47.75a 41.23b 38.93b 33.24h 30.08b 28.05b
38 C 2dCK 43.53a 46.55a 42.50a 40. 89a 36. 66a 34.17a 32.37a
38C3d 41.24b 47.84a 40.36b 36.72b 31.64b 28.75b 26.02b
38°C3dCK 43.47a 46.54a 42.44a 40.61a 36.36a 33.87a 31.85a
1% o

Data with in a column followed by the same letters indicate no significant difference at 1% level.
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Tab.3 Effects of 34 °C stress on SPAD value in rice second upper leaves
Days after treatment and testing time
Treatment 0d 1d 2d 3d
08:00 12:00 16: 00 08:00 12: 00 16: 00 08:00 12:00 16: 00 08:00
4d 41.52b  44.38a  42.56a 42.32a 42.22a 39.77a  39.68a  38.23a  34.94b  33.26b
CK 42.94a  42.36b 41.83a 41.44a 39.72b  37.64b 38.00a 38.99a 35.56a  34.89a
5d 39.63b  42.51a 40.7la  40.4la 39.17a 37.37a 34.13a 31.75b  31.24b  30.11b
CK 41.44a  39.72b  38.99b 37.64b  37.12b  36.56a 34.89a 34.78a 34.34a 34.33a
1 %
Data with in a column followed by the same letters indicate no significant difference at 1 % level.
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Tab.4 Effects of 36 “C and 38 °C stress on soluble sugar content in rice flag leaves nmol/g
/d Days after treatment
Treatment 0 2 4
36 C1ld 48.35a 68.27a 91.95a
36 C1dCK 52.41a 54.37a 59.28b
36 C2d 43.77b 55.56a 78.11a
36 C 2dCK 53.23a 56.46a 62.87b
36 C3d 36.83b 48.83b 59.33a
36 C 3dCK 54.37a 59.28a 64.99a
36 C4d 40.04b 54.07b 65.44a
36 C 4dCK 56.46a 62.87a 70.65a
38C1d 49.99h 56. 60b 72.72b
383°C 1dCK 70.53a 72.10a 89.50a
38C2d 46.36b 58.32b 70.55b
38°C2dCK 71.60a 80.02a 91.66a
38°C3d 44.74b 61.96b 69.58b
38 C 3dCK 72.10a 89.50a 95.56a
1% o
Data with in a column followed by the same letters indicate no significant difference at 1 % level.
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5 36°C 38°C
Tab.5 Effects of 36 °C and 38 °C stress on soluble protein content in rice flag leaves mg/g

/d Days after treatment

Treatment 0 2 4
36 C1ld 2.00b 1.62b 1.79a
36 C1dCK 3.24a 2.32a 1.85a
36 C2d 1.71b 1.49b 1.58a
36 C 2dCK 2.58a 2.21a 1.63a
36 C3d 1.89b 1.6la 1.40a
36 C 3dCK 2.32a 1.85a 1.47a
36 C4d 1.80b 1.64a 1.19a
36 C 4 d CK 2.2la 1.63a 0.97a
383C1d 1.22b 1.46b 1.41b
383°C 1dCK 3.46a 2.68a 2.17a
38C2d 2.13b 1.72b 1.45b
38°C2dCK 3.23a 2.51a 2.05a
38C3d 1.62b 1.35b 1.56a
38 C 3dCK 2.68a 2.17a 1.77a
1% o

Data with in a column followed by the same letters indicate no significant difference at 1 % level.
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