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Changes in nitrate reductase activity of rice cultivars with
different released years in Jilin province
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Abstract: [Objective] The study was conducted to understand the changes in nitrate reductase activity
(NRA) and its relationship between yield and photosynthesis of rice varieties bred in different times,and to
provide a theoretical basis for high-yield rice breeding and cultivation of Jilin province. [Method]) In this
study,the samples of 18 rice varieties bred and extended for production in Jilin province from 1958 to 2005
were used to detect the levels of rice flag leaf NRA and its relationship with flag leaf net photosynthetic
rate (Pn) and yield relation. [Result) Rice leaf NRA was lower in booting stage,and highest in heading
stage,then showed a decrease trend; NRA decreased in the course of the breeding years. The net Pn of dif-
ferent rice varieties was highest in heading stage,and then decreased;the net Pn increased in the course of
the breeding year. NRA was negatively correlated with the net Pn(P>>0. 05) and the rice yield(P<C0. 05).
[Conclusion) Genetic improvement of rice varieties improved the photosynthesis and yield of the leaves, but

NRA decreased in the course of the breeding year, which may lead to the decrease of rice nitrogen use effi-
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Table 1 Main information of tested rice cultivars
W R R g R A
Cultivar Release year Growth duration Cultivar Release year Growth duration
PALL 1 2 Songliao 1 1958 130 H 61 Jijing 61 1983 132
K1 1% Changbai 1 1959 125 A 89-45 Ji 89-45 1984 130
AT 2 & Songliao 2 1959 125 HH 62 Jijing 62 1987 137
HHE 44 Jijing 44 1967 135 i 35 Tong 35 1995 136
S0 51 Jijing 51 1967 140 4 66 Jijing 66 1997 140
M 53 Jijing 53 1967 125 4K 8 %5 Nongda 8 1998 143
HHE 60 Jijing 60 1973 135 1 11 & Changbai 11 2002 133
JURE 1 %5 Jiudao 1 1974 135 2Kl 88 Jijing 88 2004 143
FLEG 5 2 Jiudao 5 1975 138 i 791 Tongjing 791 2005 139

1.2 /& &

I T 2009 1 2010 4F 7F K & i (43°53' N,
125°10"E) % Mgl K 2Kk R A 55 B ik 6 11 b k47
W HAE R A VLR & & 22. 1 g/kg, A RUA 147
mg/ kg, M 19 mg/kg, HAA 75 mg/kg., 2009-
04-04 ¥ F,04-11 {25, i ZF IR BF 25~30 °C.04-13
A 2010-04-06 = i, 04-13 i ZF , A ZF I B

25~30 C,04-15 A& F B Ly RHEX LS
JESAER(CE TR 4 DL AL HEBUE 5
Tt RAIRMIE Jf & B, 2009 4F F 05-23 i B
2010 4FF 05-25 ffi AL, A7/ 15 em X 30 cm,
FRRAERL., BEVLXAHES .3 REE , BN/ ATK
2m.5 AT X, AN NIKRE, Sl N &2 &2 A 140
kg/hm’ ; B R — B EWENIL . Bt P it 37 & 2wk 70
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Fig. 1 Dynamic changes of NRA in leaves of rice cultivars in different breeding years and different growing stages
2 AEAERMHTAERERBEIESERERNXR
Table 2 Relationship between leaf NRA of different rice varieties and breeding years
‘ 5E AR [ E 5 R AR R
K E B Regression equation with released years Coefficient
Growth stage
2009 2010 SF-#4] Mean 2009 2010 I Mean
1183 Booting stage  y=—0.353 6x+746.34 y=-—0.233 3x+494.41 y=—0.293 52+620.37 —0.71** —0.52* —0.74*"
A Heading stage  y=—0. 247 62+568.01 y=—0.351 42+755.91 y=—0.299 52+661.96 —0.60** —0.71**—0.81**
S 10 d _ of — - — . _ *x x . ox
10 day after heading y=—0.446 3x+950. 24 y=—0.281 2x+611.96 y=—0.363 7x+781.10 0. 82 0.48 0.72
S 20 d _ e e . _ _ e
20 day after heading y=—0.290 2x+630. 26 y=—0.434 22+904. 56 y=—0.362 22 +767.41 0. 45 0. 69 0. 64
EYE. -
gk 30 d y=—0.382 3x+797.06 y=—0.246 5x+524. 45 y=—0.314 4x+660.76 —0.69** —0.52* —0.80" "

30 day after heading

T * P<{0.05,  x P<C0.01, % 3 [,

Note: * Significant at P<C0. 05, * * Significant at P<C0. 01. The same as table 3.
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Fig. 2 Changes of net photosynthetic rate in leaves of rice cultivars

in different growth stages breeding in different years
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Table 3 Relationship of leaf nitrate reductase activity with flag leaf net photosynthetic

rate and yield in different rice varieties

. i )5 75 7 MR
(kﬁ}iﬁgﬁ Regression equation Coefficient
srowth sta
rowi stage 2009 2010 T4 Mean 2009 2010 4 Mean
ZE 3] Booting stage y=—0.180 22+29.561  y=—0.129 3x+25.453  y=—0.209 9x+29.489 —0.45 —0.26 —0.42
I Heading stage y=—0.045 1x+25.766  y=—0.023 621+23.68 y=—0.044 92+25. 349 —0.13 —0.09 —0.12
Hot s A 10 d . y=—0.036 8x+23.078  y=—0.020 62+21.769 y=—0.035 42+22.783  —0.14  —0.08  —0.12
P 10 day after heading
Pn s 20 d _ _ - I _ - _
20 day after heading v 0.031 1x+18.485 y 0.017 32+17.533 0.030 2o+18.27 0. 20 0.11 0.17
S 30 d o _ _ i _ _ _
30 day after heading y=—0.036 82+10.727 y=-—0.010 3x+9.594 y=—0.037 32+10. 68 0.31 0.07 0.22
2 F ) Booting stage y=—236.402+22 871 y=—276.162+20 915 y=—331.432+24 968 —0.56* —0.53* —0.62""
I Heading stage y=—208. 34x+28 151 y=—218.57x+24 897 y=—290.94x+31 858 —0.38 0.47* —0.50"
G 10 d _ N _ 017 =0 o mee s —g For
7 10 day after heading y=—224,282+26 881 y=—128.222+19065 y=—217.502+25 205 0.58 0. 36 0.52
Yield 9
g 20 d y=—142.522+19 909 y=—136.762+18 100 y=—173.422+20 677 —0.43 —0.41 —0.47*

20 day after heading

?EEEESOd = _ 5 8 = — — I~ * — I~ * ¥ * *
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