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Effects of high temperature on key enzymes activity of
nitrogen metabolism in flag leaf and protein content
in grain after flowering of early-indica rice

HAO Xiao-Hua, XIAO Hui-Hai* , WANG Wen-Long, WANG Yun, LI Li

( Department of Biology, Hunan University of Arts and Science, Changde 415000, China )

Abstract; Estigate the effects of high temperature on key enzymes(GS and GOGAT )activity of nitrogen metabolism
in flag leaf and protein content after flowering in two different early indica rice,high temperature(31, 5 'C)and opti-
mal temperature(23. 5 ‘C)are treated to two different type early indica rice(Xiangzaoxian 24 and Zhuliangyou 611).
The results showed that the GS and GOGAT activity were highest on 10 d under high temperature treatment and
were slowly decreased under optimal temperature treatment. Activity of two kinds of key enzyme in Xiangzaoxian 24
were both higher than that in Zhuliangyou 611. Compared to optimal temperature treatment in Xiangzaoxian 24 under
high temperature, the protein content was 4. 75 mg higher on 22 d and 1. 88mg higher for Zhuliangyou 611. These re-
sults suggest that high temperature can help to improve two early indica rice(especial the Xiangzaoxian 24) the GS and
GOGAT activity in flag leaf and grain protein content.
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Fig. 2 Dynamic changes of GOGAT activity of developing {lag leaf under different temperature conditions



3 AL . FEXT RAFSIES S RS O 8BS Y RO R & B & B R 401

22 EENARARRNB/ R EEER
=g CGok Al

s ME A GERER, ERBRMERRXGET B
BN 24 SRR EABKRKAL 611
R BB S AR TR EAR S BYET
Mela g bR R E AR S B8P RT
MR . BEAME TR AR A R A R
FERETHERBERRAM TR, FHSERLER
FOT A 3), THER MR Al E B
AR RM SR . SR, IR AS T R R
45
40
35
30
25
20
15
10

5

o L 1 . 1 -
7 10 13 16 19 22

PR 245

Xiangzaoxian24

SHEARSE (ng/g)
Soluble protein content

1 T T 1 T H

BAHRTAHEAR SR T R RRERAN T
8. FHERBLERAFTEGE O HREHT
BHRBERTREEEARORER. BRHRRZN,
2 PR R R 24 S A T A T
150 PR B DR 48, 36 81 R o T 0 R R A
WA R B R RS BR B4R 611 BT, ELAFAESE 22 d#F
B o TV R BT IR AR IR R T 3
B 4.75 mg « g TR RE RS AR BT 611 A2 (8
H1.88mg-g WHBEEAMNTHEARAR
W FHL 24 SFPRITT IR RS R R

45
40

35 b

30 |

25 |

20 r B 611

15 F Zhul i angyoub11

10 k

5 -

0 1 1 L 1 2
7 10 13 16 19 22

C B XE Days after flowering(d)

M3 AREE&EFAMTEREORSBHIHSEL

=
%
w

35

o | S22

Xiangzaoxian24

-

7 10 13 16 19 22

FREEREE (ne/e)
Soluble protein content
o

Dynamic changes of soluble protein content of developing flag leaf under different temperature conditions

BEFRL 611
Zhul iangyoub11

7 10 13 16 19 22

FHBEXRE Days after flowering(d)

B4 ARBEAGTHAETHEEEARSENINSEN

Fig.4 Dynamic changes of soluble protein content of developing rice grains under different temperature conditions
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Table 1 Correlation coefficients of the activities of the GOGAT and GS in
flag leaf and grain with the soluble protein content after flowering

fF Cultivar

i High temperature

&8 Suitable temperature

GOGAT ¥ # GS B ¥ GOGAT ##: GS &

BB AL 611 HRABEHEARS R 0.862% * 0.871** 0.990* * 0.971* ~
SN EEEARESE 0.765* 0.777* 0.929* 0.969* *

B 242 HETREEARSE 0.920* * 0.895* * 0.972* * 0.983* *
ST BHEARSE 0.833* 0.813* 0.875% * 0.925*

H: 0 ABIRRSUAINYBEKF. Note: *
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