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Abstract ; Microbial reclamation technology is one of the important means of environmental management in mining are-
as,and it is of great significance for improving the ecological environment of mining areas. Microbial restoration in min-
ing areas is a continuous ecological evolution process. The ecological effect is an urgent problem to be solved. In order

to prove the ecological effect of arbuscular mycorrhizal fungi ( AMF) inoculation on soil improvement in coal mining

subsidence areas after many years of reclamation, scientifically evaluate the important role of microbial reclamation
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technology in the environmental restoration of mining areas,the cultivated area of Amorpha fruticosa was planted at the
research area in 2012. The basic physical and chemical properties,soil active organic carbon, hyperspectral character-
istics of the soil and the control area under two different treatments were analyzed. The results of the study showed that
the soil texture changed significantly after 7 years of inoculation with AM fungi. Total nitrogen, available phosphorus
and organic carbon in the soil were significantly increased by 48.3% ,17.7% and 31.2% ,respectively,increasing the
soil moisture content. Different treatment areas showed some differences. Soil urease and phosphatase in the inoculated
area were higher than the control area, which were significantly increased by 28. 6% and 50. 0% , respectively. The
spectral reflectance of the soil was significantly reduced. The most obvious change was the visible light 655 nm band,
and the sensitive band was 630—680 nm. The decrease of soil spectral reflectance was mainly affected by soil organic
carbon. The microbial biomass carbon in the soil carbon component was highly correlated with organic carbon and soil
physical and chemical indicators, and the fitting degree R* was higher than 0.7 ,the significance test probability P was
far below 0. 01 ,reaching a significant level ,and could be used as an indicator to analyze the spectral characteristics.
After microbial reclamation ,the ecological effects have been continuously improved.

Key words :soil active organic carbon ; hyperspectral reflectance ; microbial reclamation technology ; arbuscular mycor-

rhizal fungi
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Table 1 Effect of inoculation of AM fungi on mycelial

density and mycorrhizal infection rate

b B 5 i 1R/ % W%/ (m - g™")
FM 70.23+0. 98a 2.87+0.69a
CK 26.45+1.77b 1.82+0. 69b
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Table 2 Effects of inoculation with AM fungi on soil chemical properties

Ab B b2 o i 38R/ (mg - kg™")
ik 2K B NO;-N NH; -N R HEREG PR PH
M 0.43+0. 04a 27.21+2. 15a 7.74+£0. 65a 16. 08£0. 55a 0.45+0. 02a 6.27+1.45a 0.30+0.0la 7.53+0.08a
CK 0.29+0.02b  23.12+1.25b  2.71+0.72b 7.12+0. 43h 0.35+0. 04b 7.17+0. 49a 0.20+0. 05b 7.34+0. 04b
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Table 3 Effects of inoculation with AM fungi on soil physical properties %
b3 ANTRDRE AR 5 1 434 LAk
Tk FHYPRL(0.2 ~2.0 mm)  ZHPPRL(0. 02 ~0.20 mm) HPAL(0.002 ~0.020 mm) ik (<0. 002 mm)
FM 39.13 48.35 11.29 1.23 5.41+0.59%a
CK 46.34 45.30 7.48 0. 88 2.60+0. 35b
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Effects of AM fungi inoculation on soil carbon
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Fig. 2 Soil spectral curves of inoculation treatment and control

treatment
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Table 4 Characteristic parameters of spectral curve control points
s il S % Sl
R400 R600 R800 R1350 R1800 R2100 R2400 SAX100 SBx100 SCx100 SDx100 SEx100 SFx100
FM 5.981 17.060  26.183  33.654 36.187 37.608  33.961 5.540 4.562 1.358 0.563 0.474 -1.216
CK 5.320 14.297  23.085 33.352 36.065 37.504 33.644 4.489 4.39%4 1. 867 0. 603 0. 480 -1.287

T AL Be A SRR B 100 2208 1 5 B WG SN 3 i e il i SR i

AR AR B RS A R, R
TR AL ST T S SRAR s e AR B SRR 22
{HAE S T o BRI — 2L R & M5 B . X [R) — by
HEATAS ) Ak B, 2 (32 B30 3 AR 178 50 o ok ] —
M3 B Ah FURITGE R A BRG] ) 25 5%, HL
22 (H BN 1 T A B T 5 | RS 1) ' % o S R i) 22 5
FE I TR AR A TR A BN X B A P 4
AN B R AR B 3, B3 ATRUE
SERE AN PR IS AE 350 ~2 500 nm BN, TR
F S AT, 7T AN (] 98 B S 33 238 1Y) 728 A it B 20 A TS
[, P L U0 3 1 72 A s 2 L % g B R 2T A
BEmy K, BR G B LD 655 nm h Tl 7E 630 ~
680 nm 1445 Ak W B 5 K, 3 2T 4B B 1) 72 Ak e R o

I W12 S B 178 SR p B Sk T DL i B
650 nm T,

St 21%

0 . . . . . . . .

350 600 850 1100 1350 1600 1850 2100 2350
P K/nm

B3 BEpi AL X R AL B 4 35 I R 22

Fig. 3 Difference between soil reflectance and inoculation

treatment
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Table 5 Relative changes in reflectance of organic carbon in
the ultraviolet, visible,and near-infrared bands %
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Fig. 4  Correlation between soil organic carbon components and sensitive spectra
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