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Effects of different fertilization treatments on reclaimed soil microbial community

structure in core-mining subsidence area

LI Jinlan, HONG Jianping* , XIE Yinghe, WANG Hongfen, HAN Xu
College of Resources and Environment, Shanxi Agricultural University, Taigu 030801, China

Abstract; This paper preliminarily studied the microbial community structure of reclaimed soil in core-mining subsidence
area of WuYang coal mine in XiangYuan of ShanXi province by using PLFA analysis methods. The results showed that the
total PLFA, bacterial PLFA and fungal PLFA in a reclaimed soil were increased under fertilization treatments compared to
the controls. After the content of soil total PLFA were analyzed in core-mining subsidence area under different fertilization
treatments, it was shown that at seeding and jointing stage, the total PLFA between fertilization treatments and control were
not significant different, but at heading and maturating, the total PLFA was obviously increasd under the treatment of
manure with chemical fertilizers, and was significant different from these of control. At seeding, soil bacteria PLFA content
under the treatment of manure with chemical fertilizers increased by 120. 7% compared to control, and was significant
different from these of control. The content of soil bacterial PLFA was obviously increased under the treatment of manure
with chemical fertilizers at jointing and heading, and was significant different from that of the control. At maturating stage,
the difference was not significant among all the treatments. We also analyzed soil fungi PLFA in core-mining subsidence
area under different fertilization treatments. At seeding stage, soil fungal PLFA content was also obviously increased under
the treatment of manure with chemical fertilizers compared with other treatments, increasing by 126% compared to control,
and was significant different from that of control. At jointing stage, soil fungal PLFA content increased sharply under
chemical fertilizers treatment, and was significant different from control. At heading stage, the soil PLFA of fungi under
different treatments were significantly different, and the soil PLFA content of fungi reached 325.24nmol/g in the treatment

of manure with chemical fertilizers. At maturating stage, the soil PLFA content of fungi under different treatments decreases
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rapidly compared to the control, and the difference was not significant among all the treatments. The principal component
analysis of reclaimed soil PLFA data in core-mining subsidence area under different fertilization treatment indicated that the
first principal component (PC1) of the PLFA data has a great contribution to data variation, and the contribution rate was
74.8% , especially the treatment of manure with chemical fertilizers, and it showed a high positive correlation with the first
principal component. It could also be seen in factor loading graph that most unsaturated faity acids like C18:2w6t,
C18:3w6.,18:1w9t.18:3w3 which represent fungi were concentrated mainly in area of the treatment of manure with chemical
fertilizers and in higher content. It suggested that the treatment of manure with chemical fertilizers had great influence on
soil microbial community structure of fungi, which may increase the soil microbial community diversities and produce
dominant microorganisms. In addition, the soil total PLFA had good correlation with the amounts of organic matter, alkali-
hydrolyzable-N, available P and available K. The relative coefficients were 0.76, 0.85, 0. 67and 0. 67 respectively. It can

be proved that soil nutrient content was main factors of energy and nutrition for growth of microorganisms.

Key Words: core-mining subsidence area; reclaimed soil; soil microbial community structure; phospholipid fatty acid
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Table 1 The amounts of organic matter, alkali-hydrolyzable-N, available P and available K of reclaimed soil in different treatments

EEHH AT Ak 2R HHLF (g/ks) AR/ (mg/ke) BB/ (mg/kg) B/ (mg/kg)
Growth period Treatment Organic matter Alkali-hydrolyzable-N Available P Available K
T CK 10.91 £2.50a 25.77 £2.51a 6.26 +0.72a 136.02 +9.83a
(06-02) C 11.80 +3.01a 28.22 +3.30a 8.12+2.47a 137.33 £4.91a
Seedling CM 13.02 £2.54a 28.47 £5.33a 12.05 £2.99a 140.98 +4.72a
b2 &L CK 10.99 +2.70a 26.48 +4.63b 6.92 +0.80b 130.42 +£23.77a
(07-15) C 14.88 £2.52a 35.77 £3.54a 13.52 £1.43a 143.76 £9.65a
Jointing CM 13.67 +2.06a 34.91 +1.30ab 13.27 £2.62a 149.12 +£23.49a
TR CK 11.14 £2.72a 28.09 +1.49b 7.01£2.07a 136.69 +2.76a
(08-20) C 13.18 +2.68a 34.76 +1.51a 15.31 £4.04a 146.75 £10.13a
Heading CM 14.49 +1.62a 37.08 +1.69a 13.33 +4.86a 141.22 +21.18a
SR CK 11.80 +1.43a 29.74 £1.67b 7.39 +2.77a 133.27 £10.57a
(10-10) C 15.60 +5.34a 35.86 +1.87a 13.93 +2.51a 142.60 +12.89a
Maturating CM 14.38 £2.99a 37.41 £3.38a 11.35 +2.41a 152.27 £5.52a

(3) TR IE MR B B -5 T A VUG B 58 AR FIE AR 0 22 () AR 2 B T 38 AR S, A

KRB HH 0.76,0.85,0.67 F10.67,
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