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Waterlogging effects on winter wheat carbon flux at jointing stage
WANG Fugiang!?* , WANG Jinjie' , WANG Lina*
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Laboratory of Water Environment Simulation and Treatment , Zhengzhou 450046 ,China ;4. State Key Laboratory of

Simulation and Regulation of Water Cycle in River basin ,China Institute o f Water
Resources and Hydropower Research (IWHR) , Beijing 100038, China)
Abstract; In order to explore the relationship between carbon balance of farmland ecosystem under waterlogging stress,a typical
test area was set up in Wudaogou experimental station,and the winter wheat jointing stage was used as the research period to
carry out the control experiments. The surface/subsurface waterlogging test and the normal test were set to measure and ana-
lyze the changing trend of the carbon flux under different conditions. The results show that: under normal conditions, the carbon
flux of winter wheat in the jointing stage is carbon sink,with the lowest carbon flux is at 13 o' clock, the carbon flux on a sunny
day is lower than that on a rainy day, the carbon flux on a sunny day after continuous rainy days is reduced, the waterlogging
condition can reduce the carbon flux of winter wheat in the jointing stage, the influence of the surface waterlogging condition is
more obvious,and the effect of the waterlogging condition on the winter wheat carbon flux after the third day is significantly
weakened; moreover, the temperature is another important factor affecting the carbon flux of winter wheat in the jointing stage.
The carbon flux changes with the temperature in cubic curves,under normal and waterlogging scenarios. the carbon flux of win-

ter wheat reaches the highest point around 7 ‘C ,in the case of surface waterlogging., it reaches the highest point around 5 C ; the
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accumulation of carbon at the jointing stage is mainly used for the growth of plant stems, and waterlogging for 3 days is the

best time to reduce carbon flux without affecting plant growth. The results of the research can provide scientific evidence for

keeping the carbon balance of farmland ecosystems and constructing the ecological irrigated areas.
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Fig. 1 Location and facility layout of test area
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Fig. 2 Waterlogging scenario setting
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Tab. 1 Temperature and weather conditions at 9:00 o clock

st [1] 1d 2d 3d 4d 5d 6d 7d 8d 9d 10d
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Tab. 2 Carbon flux under the normal condition

FA :mg/(m? « s)
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13 —4.18 —3.93 —0. 50 —7.30 —6.09
17 wf 0. 03 1.95 2.41 —0.74 —0.10
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Fig. 4 Carbon flux change under the normal condition
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Tab. 3 Carbon flux under the surface waterlogging condition

B mg/(m? « s)

st [E] H1d F2d #3d FAad $5d
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17 B —2.57 1. 08 1.23 —3.22 0. 20
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Fig. 5 Carbon flux under the surface waterlogging condition
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Tab. 4 Carbon flux under the subsurface waterlogging

Bifij.mg/(m? * s)

WA #51d 0 2d 3d 0 H4d FS5d
9 —5.82  —3.77 —2.13  —6.43  —5.03
13W —6.57  —5.30 —3.48 —6.82 —7.10
17/ —1.23 1.90 2.00  —2.05  —0.46
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Fig. 6 Carbon flux under the subsurface waterlogging
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Fig. 7 Fitting graph of hourly carbon flux and full-day carbon flux
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Tab. 5 Effects of waterlogging stress on growth of winter wheat
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