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Effects of water stress on activities of nitrogen assimilation enzymes
and photosynthetic characteristics of rice seedlings

SUN Yuan-yuan SUN Yong-jian WU He-zhou MA Jun™
Rice Research Institute of Sichuan Agricultural University ~Wenjiang — Sichuan 611130  China

Abstract The effects of water stress on nitrogen forms activities of some enzymes related to nitrogen metabolism and
photosynthetic properties in rice were studied using a hydroponic experiment. Water stress was caused by adding PEG —
6000 into the solution. Slight water stress PEG < 5% water potential = — 0.05 MPa  has little effects on contents
of amino acid nitrogen soluble protein and activities of nitrate reductase NR  glutamine synthetase GS  gluta-
mate synthase GOGAT  and glutamate dehydrogenase GDH  and moreover the absorption and accumulation of nitrate
nitrogen are stimulated. However photosynthetic rate and dry matter accumulation are significantly inhibited. The dry
matter accumulation change is significantly correlated with the regulation of photosynthetic rate more than that positive ef-
fect of resisting badness effect from environment. Therefore photosynthetic rate has much more effect on dry matter accu-
mulation than metabolism in vivo of rice. When PEG concentration =10 % water potential<< —0.15 MPa  the con-
centrations of different nitrogen forms some key enzymes of nitrogen metabolism and photosynthetic rate are significantly
decreased. These effects on roots under the water stress are significantly larger than those on leaves. The above results in-
dicate concentrations of different nitrogen forms and some key enzymes of nitrogen metabolism and photosynthetic rate are
closely related to the intensity of water stress.
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Fig.1 The effects of PEG on the contents of nitrate-N A  amino acid-N B and soluble protein C in rice seedlings
Note 5% 2 Different letters above the bars indicate significant at 5% level .
The same symbol is used for Fig.2.
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Table 1 The effects of PEG on the ammonia-assimilation enzymes of rice seedlings
PEG PEG concentration %
Item 0 5 10 15
NR NR activity Leaf 92.41+8.13 a 99.710+5.33 a 76.55+2.01 b 66.88+3.50 b
NO; pg/ gh FW Root 4.65+0.33 a 5.17+0.21 a 2.13+0.09 b 1.04+0.14 ¢
GS GS activity Leaf 494.32+33.9a 501.80+31.2a 410.23+18.4b 353.44+23.6¢
pmol/ ¢ h  FW Root 104.09£6.73 a 103.13+£8.25 a 80.11£5.90 b 58.30+1.41 ¢
GOGAT GOGAT activity Leaf 61.29+1.90 a 60.01£4.16 a 57.53+3.28 a 46.43+2.93 b
pmol/ g h  FW Root 45.33£2.06 a 46.10£3.41 a 35.72+2.53 b 27.94+£1.20 ¢
GDH GDH activity Leaf 111.36 £7.72 ¢ 109.88 +£5.60 ¢ 141.00+10.38 b 162.13+8.62 a
pmol/ ¢ h  FW Root 102.55+4.79 ¢ 108.41+£6.35 ¢ 128.60+£9.80 b  140.62+9.13 a
Note 5% 2 Values followed by different letters among treatments mean significant at 5% level. The

same symbol is used for table 2.
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12.7% Table 2 The effects of PEG on dry weight of rice seedlings
15.3% PEG 15% PEG  PEG concentration %
22.6% Ttem 0 5 10 15
25.5% PEG 0.40 + 0.37+ 0.35+ 0.31+
Shoot 0.04 a 0.02 b 0.02 b 0.02 ¢
14 d 0.12+ 0.11+ 0.102 + 0.09 =
Root 0.01 a 0.01 ab 0.01 b 0.01 ¢
NR GS
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