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Effects of Surface Cracks on Microorganisms Quantity and Enzyme
Activities in the Rhizosphere of Artemisia ordosica and Its Dynamic
Evolution Characteristics

DU Tao, BI Yinli

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

Abstract In contrast with those Artemisia ordosica which does not been passed through by the cracks caused by underground coal
mining in Shendong mining area, Bulianta coal mine, the dynamic evolution characteristics of microorganisms quantity and enzyme
activities of soil in the rhizosphere of A. ordosica passed through by the cracks are analyzed by using statistical analytical method. The
results show that after the surface cracks appeared, the number of bacteria and actinomyces in the rhizosphere of A. ordosica is reduced,
the number of fungi and the activity of enzyme are increased, the amounts of water content and electric conductivity are decreased,
therefore the interferences of surface cracks on the biological activity in the rhizosphere of A. ordosica are quite obvious. After more than
a year, with surface cracks gradually close, the content of soil water gradually returned to the normal, the effects of surface cracks on
phosphatase activity, sucrase activity, and electric conductivity are gradually weakened, while the effect of surface cracks on the number
of microorganisms does not change obviously. Nevertheless, the biological activity in the rhizosphere of A. ordosica possesses certain
self-repair ability; however the complete recovery of biological activity might take a longer time.
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Table 1 Effects of surface cracks on the microbial quantities in the rhizosphere of A. ordosica (n=5)

TR/ (10%cfu-g™)

HW/(10%cfu-g™)

A/ (10°cfu-g™)

KFERIT CK {15 i 8 % CK {5 i Y CK {5 i %
2011-06 156+30° 1444220 84+21 146+28¢ 117+6° 1124220
2011-09 96+6" 78+3" 81£11" 127+27% 87+15" 8549
2012-05 163+10* 152+11* 124427 137423+ 120+6° 110£11*
2012-09 15121 733" 128422 98+22bd 62+19* 48+12¢

E: ) 2B HES A AP EE D) AERFRELS RRAFHEATE 005 K FLEEZRFRE(TAR),

Notes: 1) Data both before and after the + represent mean and standard errors, respectively; 2) Different letters of a, b, ¢, et al after the data of a same

indicator represent significant difference at the level of 0.05 (same below).
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Table 2 Effects of surface cracks on enzymatic activity in the rhizosphere of A. ordosica (n=5)

JRERHAE (B % B mg-g™)

JB M/ (NHs=N mg-g™)

WERREG/ (1 mg- ™)

BT CK Wi i CK & s CK i s 2

2011-06 17.71£3.11" 21.47+0.04* 0.132+0.04¢ 0.284+0.04* 4.31+0.49" 4.88+0.13"
2011-09 22.39+0.75* 16.44+1.57¢ 0.255+0.06* 0.209+0.04"d 4.5+0.75" 3.8+0.16"
2012-05 17.38+2.25¢ 15.69+1.73¢ 0.225+0.04%¢ 0.21+0.03"! 4.98+0.80" 4.51+0.75"
2012-09 21.8+0.95* 20.28+0.96* 0.156+0.02% 0.174+0.01¢" 8.4+1.85° 8.07+0.45*
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Table 3 Effects of surface cracks on physical and chemical properties of soil in the rhizosphere of A. ordosica (n=5)

e 1 ‘ +P/éﬁkﬁ/% N - pH & - ‘Eﬁfﬁﬁ/(pﬁ-cm")#
CK & RS CK il & i 2 CK & RS
2011-06 6.01+1.00® 4.59+0.68" 7.71+£0.04° 7.71+0.02¢ 1324220 11748
2011-09 2.73+0.28° 2.74+0.35¢ 7.23+0.02" 7.22+0.01" 132+30" 114+8d
2012-05 5.96+1.18 5.99+0.90® 7.05+0.09¢ 7.05+0.06¢ 170+£32° 15622
2012-09 5.89+1.04* 6.19+1.29° 7.06+0.07° 7.0+0.05¢ 164421 15010
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Table 4 Pearson correlations analyses (n=120)
i) HE LT TR BT i Tt AT KA pH {H
B 0.133
7 0.548%* 0.255
THE M -0.293 -0.066 -0.133
Ji it 0.201 0.319 -0.061 0.330
Tk 2 Tty —0.669** -0.048 -0.088 0.326 -0.433*
K -0.014 0.063 0.438%* -0.129 -0.341 0.355
pH 0.464* -0.076 0.220 0.119 0.139 —0.445* -0.127
MR -0.074 0.055 0.302 0.113 0.012 0.207 0.421%* -0.455%*
ek AR 0.01 KR EARK R ¢ AT 0.05 KR AR R
Notes: ** represents that the correlation is significant at the level of 0.01, * represents that the correlation is significant at the level of 0.05.
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