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Effects of Cracks on the Rhizospheric Environment of Populus Cathayana

DU Tao, BI Yinli, ZHANG Jiao, YIN Nan, YU Haiyang, FENG Yanbo

School of Geoscience and Surveying Engineering, China University of Mining and Technology, Beijing 100083, China

Abstract By means of the field investigation, the study area and sample plant were determined in Bulianta coal mine of Shendong
Area. And then soil samples in rhizosphere were collected before and after underground coal mining. Through the analyses on
experimental data, the effects of surface cracks caused by underground coal mining on the rhizospheric microhabitat of Populus
cathayana are analyzed. The results indicate that for the rhizosphere of Populus cathayana, in terms of quantity, bacteria, actinomycetes,
and fungi are in a descending order. There is a significant distribution precept of the microorganism amount, enzyme activity, and water
content of soil and pH value in different seasons. The surface cracks reduce microorganism quantities, enzyme activities, hyphal density,
mycorrhizal infection rate, soil water content, and electrical conductivity of soil in the rhizosphere of Populus cathayana. With the time
goes by, the effects of surface cracks on the rhizospheric microhabitat of Populus cathayana are gradually weakening.
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Table 1 Basic characteristics of the samples
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Table 2 Effects of cracks on soil microbe quantity in the rhizosphere of Populus cathayana
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i /(10%cfu-g™) /% i /(10%fu-g™) I /% B /(10%cfu-g™t) I /%
4 H 112+154° 93.89 72+10.7" 6.04 74+10.5° 0.06
; H 11046.8° 89.94 122+7.8" 9.98 89+7.0" 0.07
HimH 84+5.0" 91.22 80+7.1° 8.69 81+11.0° 0.09
9 HW 63+1.1" 88.82 79+8.0° 11.06 82+7.0° 0.11
HiHH 56+3.3 89.34 66+5.2" 10.56 60+11.0 0.10
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Notes: The data are mean value + standard error, and different letters mean significant difference at the level of 0.05, the same as in below.
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Fig. 1 Effects of cracks on hyphal density and mycorrhizal
infectivity in the rhizosphere of Populus cathayana
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Table 3 Effects of cracks on soil enzyme activity in rhizosphere of Populus cathayana

A An FEAR FEAE A/ (mg-g™) W2/ (mg-g™) IR i/ (mg - o)
4 H# 14.57+2.21° 3.01+0.39" 0.094+0.01"
; H 14.88+1.04" 3.52+0.19+ 0.089+0.01"
HHH 7.28+0.98° 2.83+0.48" 0.051+0.01°
9 H 20.28+1.19¢ 4.15+0.32¢ 0.17+0.01¢
HHH 14.79+1.69" 3.84+0.36" 0.091+0.01"
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Table 4 Effects of cracks on water content, pH, and electrical conductivity of soil in the rhizosphere of Populus cathayana

A An FEAR +HEE KB % 5%/ (pus-em™) pH {H

4 H 4.32£041% 124.7+10.5" 7.1+0.03"
; Hh 4.71+0.56 99.6+9.58% 7.67+0.03¢
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Table 5 Effects of cracks on mineral salt amounts in the rhizosphere of Populus cathayana (unit: mg-kg")
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Table 6 Analysis on correlations
BIRE| i 1 FLH e TR T O Tt W R Tty K pH {& L5
21 B 1 0.560 0.855" -0.259 -0.343 -0.329 0.692* 0.749™ 0.151
ENGRA Gy 1 0.686" 0.162 0.174 -0.411 0.450 0.590° 0.126
R TR e 1 0.066 -0.047 -0.267 0.720™ 0.620" 0.265
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i [ Fe K Mg P Na /n Cr Cu Pb
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Notes: ** represents that correlation is significant at the level of 0.01, and * represents at the level of 0.05.
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