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The Effects of Different Fertilizer and Water Management
and Alteration of Source-sink Ratio on Rice Flag Leaf Temperature

WU Zi-ming ZHAO Wei PAN Xiao-hua

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

Abstract: The effects of different irrigation application of nitrogen and potassium and alteration of
source/sink ratio on rice flag leaf temperature in the late growth stage by using the method of pot experiments
were studied. The results showed that the humid irrigation application of nitrogen and potassium and high
sink /source ratio in the late growth stage could decrease flag leaf temperature( FLT) and increase flag leaf
temperature depression ( FTD difference between leaf temperature and air temperature) ; the FTD of double—
cropping early and late rice at the heading stage had a positive correlation with seed setting rate and its corre—
lation coefficient were 0. 734 and 0. 858 separately. The reasonable fertilizer-water management and higher
grain/leaf ratio could increase yield of rice atiribute to decreasing leaf temperature.
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Tab.1 Effects of different irrigation treatments on FLT and FTD
1 4 10 13
/d
Days after treatment - - N - -
/C FLT /°C FTD /°C FLT /°C FTD /°C FLT /C ¥FTD /C FLT /°C FTD /C FLT /°C FTD
CK 26.8b 3.2a 30. 6¢ 3.6a 26.8c 1.2a 29.2b 2.6a 27.4b 1.4a
Early rice T, 27.0b 3.0a 31.2b 3.0b 27.2b 0.8b 29.4h 2.4a 27.6b 1.2a
T, 27.5a 2.5b 32.0a 2.2¢ 27.6a 0.4c 30.2a 1.6b 28.2a 0.6b
CK 30.3¢ 4.2a 31.0b 2.3a 31.8b 4.2a 24.7¢ 1.8a 25.2b 1.8a
Late rice T 30.7b 3.8b 31.2b 2. 1a 32.1b 3.9a 25.1b 1.4b 25.4b 1.6a
T, 31.5a 3.0c 31.8a 1.5b 33.2a 2.8b 25.6a 0.9¢ 26.1a 0.9b
N P <0.05 o

Data followed by same letters at the same column indicate non-significant difference among different treatments of early and

late season rice at the 5% level by Duncan’s test. FLT flag leaf temperature; FTD flag leaf temperature depression.
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Tab.2 Effects of different fertilizing treatments on FLT and FTD
1 6 16 21
/d
Days after treatment ) - N N )
/°C FLT /°C FTD /C FLT /°C FTD /°C FLT /°C FTD /°C FLT /C FTD /°C FLT /°C FTD
CK 27.5a 1.5b 31.6a 2.6b 27.8a 1.4b 30.4a 1.4b 30.7a 2.3b
Early rice Fy 27.0b 2.0a 31.5a 2.7b 27.4b 1.8a 30.2ab 1.6ab 30.5b 2.5a
F, 27.1b 1.9a 31.2b 3.0a 27.3b 1.9a 30.0b 1.8a 30.5b 2.5a
CK 30.7a 2.5b 31.5a 1.5b 32.6a 3.4b 25.5a 1.5b 25.2a 1.9a
Late rice Fy 30.3b 2.9a 30.8b 2.2a 32.0b 4.0a 25.2b 1.8a 25.0a 2.1a
F, 30.2b 3.0a 30.9b 2.1a 31.8b 4.2a 25.2b 1.8a 25.1a 2.0a
N P<0.05 o

Data followed by same letters at the same column indicate non-significant difference among different treatments of early and

late season rice at the 5% level by Duncan’s test. FLT flag leaf temperature; FTD flag leaf temperature depression.
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Tab.3 Effects of source —sink ratio altered on FLT and FTD in early rice C
/°C FLT - /°C FTD
Treatment 2d 4d 6d 8d 2d 4d 6d 8d
172 Half primary branch removed 24.92bc 31.98b 27.26b 30.36b 0.52be 2.12¢ 0.82b 1.44c¢
1/3 One third primary branch removed 25.06b 31.40¢ 26.88cd 30.36b 0.43¢ 2.22¢ 1.19a 1.44c
2 The upper second leaf removed 24.76¢d 31.33cd 26.98bc 30. 14be 0.70b 2.92b 1.22a 1.66bc
3 The upper third leaf removed 24.56de 31.27cd 26.78cd 30.06¢ 0. 64bc 2.94b 1.20a 1.74b
2.3
The upper second and third leaf removed 24.44e 30.87d 26.60d 29.5d 0.96a 3.44a 1.40a 2.30a
N P <0.05 o

Data followed by same letters at the same column indicate non-significant difference among different treatments of early and

late season rice at the 5% level by Duncan’s test. FLT flag leaf temperature; FTD flag leaf temperature depression.

4
Tab.4 Effects of source-sink ratio altered on FLT and FTD in late rice C
/°C FLT - /°C FTD
Treatment 2d 4d 6d 8d 2d 4d 6d 8d
1/2 Half primary branch removed 32.44h 32.8b 31.70a 25.58b 2.16b 1.70¢ 2.5¢ 1.62¢
1/3 One third primary branch removed 32.52h 32.98b 31.62b 25.40c 2.08b 1.52¢ 2.58¢ 1.80b
2 The upper second leaf removed 32. 14c 32.54¢ 31.58b 24.52d 2.46a 1.96b 2.62hc 2.68a
3 The upper third leaf removed 32.12¢ 32.34cd 31.36¢ 24.50d 2.48a 2. 16ab 2. 84ab 2.70a
2.3
The upper second and third leaf removed 32.11¢ 32.24d 31.28¢ 24.48d 2.48a 2.26a 2.92a 2.72a
. P<0.05 .

Data followed by same letters at the same column indicate non-significant difference among different treatments of early and

late season rice at the 5% level by Duncan’s test. FLT flag leaf temperature; FTD flag leaf temperature depression.
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Tab.5 Effects of different irrigation treatments on yield components of early and late rice

/ /% /g /g
Treatment Effective panicle Spikelets/panicle  Seed setting rate 1 000 — grams weight  Yield per hill
CK 10.4a 142.21a 77.48b 26.42a 30.23b
Early rice T, 10. 5a 146.04a 83.43a 26.83a 35.55a
T, 10.0a 147.50b 70.50¢ 25.73b 26.93c
CK 14.5a 139.76b 91.06a 25.69b 46.98b
Late rice T, 14.2a 137.71b 91.70a 27.51a 49.35a
T, 14.4a 131.56b 82.35b 25.16b 39.96¢
N P<0.05 o

Data followed by same letters at the same column indicate non-significant difference among different treatments of early and

late season rice at the 5% level by Duncan’s test.
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Tab.6 Effects of different fertilizing treatments on yield components of early and late rice

/ /% /g /g
Treatment Effective panicle Spikelets Seed setting rate 1 000 — grams weight  Yield per hill
CK 10. 1a 142.34b 75.25¢ 27.09a 29.13¢
Early rice F, 9.5b 154.04a 82.81b 26.80a 32.25b
F, 9.9a 156.56b 87.61a 26.97a 36. 54a
CK 15.0a 126.24c¢ 80.93¢ 26.77b 39.72¢
Late rice F, 14.6a 134.91b 87.38b 27.56ab 46.17b
F, 14.5a 151.00a 90.51a 28.69a 55.57a
N P <0.05 o

Data followed by same letters at the same column indicate non-significant difference among different treatments of early and

late season rice at the 5% level by Duncan’s test.
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