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Effects of water-logging stress on net photosynthetic
rate changes of winter wheat
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tal Engineering, Zhejiang University of Water Resources and Electric Power, Hangzhou, Zhejiang 310018, China; 3. Water Conservan-
cy Bureau of Suqian, Suqian, Jiangsu 223800, China)

Abstract; Based on the water level control technology, a field experiment was conducted to study the
water level regulation and control on variation of net photosynthetic rate, at different growth stages, wa-
ter depth and deep groundwater of winter wheat farmland. The experimental results showed that: floo-
ding depth shallow and moderate duration on winter wheat had minimal impact on photosynthetic rate,
with the same water level and water-logging duration, the faster water felled the larger net photosynthe-
tic rate increased; under different water control conditions, variation curves of each growth stage of
winter wheat in net photosynthetic rate was appeared "M" shape. With the increase of photosynthetic
active radiation enhancement and temperature increases rapidly in the morning, with the effect of radia-

tion attenuation and temperature decreased greatly decreased at afternoon, but the change was slow at
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noon. The net photosynthesis rate peak value appeared in 11:00 and 13:00, decreased significantly in

12.:00, namely " noon break" phenomenon; lastly, wheat net photosynthetic rate had a certain correla-

tion with photosynthetic active radiation, solar radiation, air temperature, air relative humidity and

wind speed. The net photosynthetic rate had strong correlation between total solar radiation and photo-

synthetic active radiation, but weak correlation between air temperature, air humidity and wind speed.

Key words: winter wheat;water level ; water-logging stress ;net photosynthetic rate ; growth stages;

water depth
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1.1 RERERER

5T 2009 4F 11 J]—2010 4F 6 F 7RI 1R K5
5 b IX 7 5T HE 5 A b K - R8RS
= A EFAMRIE I AT, 1% 3 0 0 ¥ K2
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R -2.1 C,m REHRE N 81% , TFH N
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1 50% .

R IA 32 PMEEXZEBN (AR 28 >,
JE4AY) 502 A E B 16 A~ (B ZEB M
K X 98 x R =2.5 mx2 m x2 m) , F{a] 54 T
JERIE S N A ], M B AT 18.0 m FE 7.0 m
3.0 m (¥ 2 5T RA G S S0, 22BN
0 ~30 cm 3 H ] :F7K 5 h 25.28% , LI E N
1.46 g/cm’ , SFLBRE Ny 44.97% ,pH (H K 6.97, +
HEA BLJ o i FE Ol 21,880 g/kg A AU EE LN
0.905 g/kg AT LA 0. 028 g/kg, +HE 4Tk
Jrit bR 0. 320 g/kg, 38 AL 5T & Loy 0. 013
g/kg.
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PREE 5 4 /b K AL PR 28 E] -1 000 mm, il 5 T
A6 309 0 2L 2 000 A 3 25 R IS 5 A 3K 7 I R R
- 1200 mm. RHFEA HARM AR TR, S5 F
By B K s ) L 3% 2.




HREXN L NREAEREZ AT

F1 REKAEHR T ZE(2009—2010 £)
Tab.1 Water control programs in year of 2009 and 2010 mm

b3 SYBEIR T PO A FFETTAE) FLEA

1 50(1 d) (3 d-200) < -800 < -1 000 < -1 000

2 50(1 d) (3 d-400) < -800 < -1000 < -1000

3 50(3 d) (3 d-200) < -800 < -1 000 < -1000

4 50(3 d) (3 d -400) < -800 < -1000 < -1 000

5 -100(5 d) (3 d -200) < -800 < -1000 < -1000

6 ~100(5 d) (3 d -400) < -800 < -1 000 < -1000

7 ~100(7 d) (3 d -200) < -800 < -1000 < -1 000

8 ~100(7 d) (3 d -400) < -800 < -1000 < -1000

9 < -600 100(1 d) (3 d -400) < -1 000 < -1000

10 < 600 100(1 d) (3 d -800) < -1 000 < -1 000

11 < -600 100(3 d) (3 d -400) < -1000 < -1000

12 < -600 100(3 d) (3 d -800) < -1 000 < -1000

13 < 600 -200(3 d) (3 d -600) < -1 000 < -1 000

14 < -600 -200(3 d) (3 d -800) < -1000 < -1000

15 < -600 -200(5 d) (3 d -600) < -1 000 < -1000

16 < 600 -200(5 d) (3 d -800) < -1 000 < -1000

17 < -600 < -800 100(1 d) (3 d -400) < -1000

18 < -600 < -800 100(1 d) (3 d -800) < -1000

19 < 600 < -800 100(3 d) (3 d -400) < -1000

20 < -600 < -800 100(3 d) (3 d -800) < -1000

21 < -600 < -800 -200(3 d) (3 d-600) < -1000

22 < 600 < -800 -200(3 d) (3 d -800) < -1000

23 < -600 < -800 -200(5 d) (3 d -600) < -1000

24 < -600 < -800 -200(5 d) (3 d -800) < -1000

25 < 600 < -800 < -1 000 100(1 d) (3 d —400)
26 < -600 < -800 < -1000 100(1 d) (3 d -800)
27 < -600 < -800 < -1 000 100(3 d) (3 d -400)
28 < 600 < -800 < -1 000 100(3 d) (3 d -800)
29 < -600 < -800 < -1 000 -200(3 d) (3 d -600)
30 < -600 < -800 < -1 000 -200(3 d) (3 d -800)
31 < 600 < -800 < -1 000 -200(5 d) (3 d-600)
32 < -600 < -800 < -1000 -200(5 d) (3 d -800)
CK < -600 < -800 < -1 000 < —1000

TE A5 A BT Ay TR O, L {37y FH )R, S (F A T 7K (R A X FH T P 8 .

K2 ZPMEZLEFHRKEER (2010 £)

Tab.2 Time of water control programs in year of 2010

Ay EEOE RGN SRR AT AUl
2010 Ftihy 3H5H 4H3H 4H21H 5HI2H
JISi) 3HI14H 4HI10H 4H2H 5HI19H
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Fig. 1 Net photosynthetic rate changes in different growth stages of winter wheat under water level control
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Fig. 2 Net photosynthetic rate daily variation in different
growth stages of winter wheat under water level con-
trol
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Tab.3 Correlation coefficient of wheat between net pho-
tosynthetic rate and environmental factors in dif-
ferent water level control conditions

E/ E90/
(W - m~2)(pmol -m~2-5-1)
X HEABFE 0.543 250 0.851 787 —0.85249 0.853 377 0. 853 242 549

SPEEALTE 0.119 635 0.596 602 —0.565 71 0.782 485  0.767 688 361
SEREALE 0.178 313 0.785 657 —0.783 41 0.820 837  0.816 410 049

HhEE W/ (m sl T/C RH/%
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