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Effects of soil water content change on the chlorophyll fluorescence response of

Caragana korshinskii leaves under the influence of coal mining subsidence cracks
LIUYing, LEI Shaogang“, GONG Chuangang, BIAN Zhengfu

School of Environment Science and Spatial Information, China University of Mining and Technology, Xuzhou 221116, China

Abstract; Increased attention has been given to the influence of changes in environmental factors caused by coal mining
subsidence on plant physiology. Rapid chlorophyll fluorescence—induced kinetic analysis is known as an effective probe to
examine the stress state of plants, using which the information of photochemical activity and electron transfer of light System
IT under stress can be quickly obtained. Studying the change of chlorophyll fluorescence in plant leaves from a coal mining
fractured area is a key link for revealing the effects of subsidence stress on individual plant growth, and it can provide the
basis for studying the damage mechanism in plants from a mining subsidence area. Soil moisture is undoubtedly the most
important limiting factor on plant growth, and the response of chlorophyll fluorescence variation in plant leaves to soil water
content under the influence of coal mining subsidence is not clear. In order to ascertain the effects of soil water content on

the chlorophyll fluorescence response of Caragana korshinskii under the influence of mining subsidence crack, the 52302
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working face of the Daliuta mining area was selected as the experimental site with C. korshinskii as the research target. Based
on an analysis of the influence of mining subsidence cracks on soil water content, the fast chlorophyll fluorescence induction
kinetics curve of C. korshinskii leaves at different soil moisture contents from the coal mining subsidence fractured area was
monitored. The effect of soil water content change on the chlorophyll fluorescence response of C. korshinskii leaves under the
influence of coal mining subsidence cracks was studied. The results showed that (1) since coal mining destroys the soil
structure, a large number of cracks formed on the surface, which increased the evaporation of surface soil moisture,
accelerating the loss of soil water. The soil moisture content increased when the distance between two cracks was from 0 cm
to 300 ¢cm, and the average water content increased from 5.63% to 15.07%, respectively. (2) The soil moisture in the
fractured area further decreased, and C. korshinskii faced drought stress. The rapid chlorophyll fluorescence induced kinetic
curve of the leaves was deformed by O—J]J—I—P to O—K-—]J—I—P curves. Drought stress seriously interfered with the
normal function of the photosynthetic organs in C. korshinskii leaves by interfering with the functions of the PSII electron

donor side, receptor side, and the electron transport chain.

Key Words; Chlorophyll fluorescence; semi-arid; coal mining subsidence; plant disturbance; photosynthetic physiology
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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 (n=9)
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3 R
. AL e =8 Ammoniurn o WL YR R
. Organic matter/ Total nitrogen/  Total phosphorus/ . Bulk density/ . .
Project/cm nitrogen/ 3 Sand/ % Silt and clay/%
(g/kg) (g/kg) (g/kg) (g/em”)
(mg/kg)
0 3.44 0.27 0.25 1.84 1.53 73.54 26.46
30 4.21 0.22 0.34 1.94 1.60 75.34 24.66
60 3.51 0.24 0.19 1.95 1.65 72.91 27.09
100 3.75 0.26 0.33 1.75 1.65 76.88 23.12
150 3.83 0.30 0.29 1.84 1.62 71.53 28.47
300 2.54 0.24 0.31 1.91 1.64 74.66 25.34
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Table 2 The Changes in the volumetric water content of 0—30 cm in topsoil and Leaf relative water content with different distance from cracks

(n=9)
TIRRTRE KA W R R 5 K A
I R0 S B Soil volumetric water content/ % Leaf relative water content/ %
Distance from the crack/cm B WA FHME R ROME ROk FSE Gk
Min Max Ave. SD Min Max Ave. SD
0 5.40 6.00 5.63 0.32 39.76 46.72 43.02 1.78
30 7.90 8.30 8.10 0.20 41.77 48.40 45.03 1.93
60 9.70 10.10 9.90 0.20 42.83 49.86 45.89 1.93
100 11.40 12.50 11.83 0.59 43.70 51.95 46.95 2.04
150 13.80 14.50 14.17 0.35 45.50 54.20 48.60 1.60
300 14.60 15.40 15.07 0.42 47.70 61.40 53.30 1.80
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Fig.5 Changes in JIP-test parameters of C. korshinskii leaves under different water conditions
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Fig.6 Differences of soil compaction and infiltration characteristics at different distances from cracks
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