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Effects of soil water content on stomatal conductance, transpiration, and
photosynthetic rate of Caragana korshinskii under the influence of coal mining

subsidence
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Abstract: Increased attention has been paid to the influence of environmental factors caused by coal mining subsidence on
plant physiology. Stomatal conductance, transpiration and rate of photosynthesis are factors sensitive to the environment,
therefore it is important to study of the change in stomatal conductance, transpiration, and photosynthetic rate to reveal the
change of natural environment in the mining area. Investigation of the changes in stomatal conductance, transpiration, and
photosynthetic rate under the condition of coal mining subsidence is a key step to explore the effects of coal mining on water
transpiration and CO, assimilation rate. It is concluded that the relationships between stomatal conductance, transpiration,

and photosynthetic rate and environmental factors in coal mining subsidence areas are the basis of the relationship between
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energy and water exchange under the influence of coal mining subsidence. However, the responses of stomatal conductance,
transpiration, and photosynthetic rate to the change in soil water content are not clear in coal mining subsidence areas. The
52302 working face of the Daliuta mining area was selected as the experimental site, with Caragana korshinskii as the
research object. Stomatal conductance, transpiration and rate of photosynthesis in C. korshinskii leaves and soil water content
were monitored in a coal mining subsidence area and a non—collapse area. The characteristics of the responses of stomatal
conductance, transpiration, and photosynthetic rates of C. korshinskii leaves to soil water content were analyzed. The results
show that: (1) Coal mining resulted in surface cracking, soil structure damage and diving depth reduction. Soil water
content was lower than that in the early stage of the subsidence. Compared with the control area, the soil moisture contents
of the hard ground and the aeolian sandy land subsidence area were decreased by 18.61% and 21.12%, respectively. (2)
The stomatal conductance, transpiration, and photosynthetic rate of C. korshinskii leaves were positively correlated with soil
water content. Subsidence of coal mining area increased the loss of surface water and intensified the degree of soil water
stress. In order to reduce transpiration caused by water loss, C. korshinskii leal stomatal resistance increased, stomatal
conductance decreased, and CO, supply for photosynthesis was hindered, which led to the reduced C. korshinskii leaf

photosynthetic and transpiration rates.

Key Words: arid area; coal mining subsidence; stomatal conductance; intercellular CO, concentration; drought stress
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Fig.1 The locations of the study region (a The locations of the 52302 working face; b The location map of test sites; ¢ Coal mining subsidence area)
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Fig.2 The horizontal movement and deformation theory of mining subsidence and the subsidence result of monitoring station
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Table 1 Soil nutrient content and grain composition information

EERiING Eoe £ AR e
I H Organic Total Total Ammonium Bulk Density/ kL L KRL
Project matter/ Nitrogen/ Phosphorus/ Nitrogen/ (& i 3)}’ Sand/ % Silt and Clay/%
cm
(#/kg) (#/kg) (#/kg) (mg/kg) #
Tl 6] L[
AT I 3.11 0.22 0.25 1.95 1.53 77.32 22.68
Hard beam control area
R GR35 A X
BB 5.59 0.49 0.34 222 1.60 78.61 21.39
Hard beam collapse area
R ] T R
AR 2.44 0.22 0.19 1.95 1.65 82.91 17.09
Sandy land control area
XD 353 7 X
RBEL 3.66 0.26 0.33 1.62 1.65 84.13 15.87

Sandy land subsidence area
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Fig.3 (a) Changes of water content in different soil layers during coal mining subsidence , (b) Comparison of soil water content between

coal subsidence area and control area
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Fig.7 Changes of intercellular CO, concentration and stomatal limitation in Caragana korshinskii leaves under the influence of coal

mining subsidence
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