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Dynamic Monitoring and Ecological Effect of Microbial Reclamation
on Subsided Land in Area of Shendong Coal Mine Area

YUE Hui, BI Yinli, LIU Ying

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

Abstract By taking the result of remote sensing on subsided land in the area of Shendong coal mine as an example, the Normalized
Difference Vegetation Index (NDVI), vegetation fraction (F,), and Leaf Area Index (LAI) data from environment and disaster reduction
small satellites (HJ-CCD) images were applied to dynamically monitor mining subsidence land reclamation effects of microbial ecological
in the area of Shendong mining. The remote sensing data were compared with the sampling experimental data in the same period; they
were plant height, ground diameter, and crown width. It is discovered that the microbial reclamation improves vegetation fraction and
ground biomass, and recovers the vegetation effectively. The microbe of microbial reclamation in the area of Shendong mining is
Arbuscular Mycorrhizal Fungi (AMF) which inoculated in Amorpha fruticosa L. Through rhizosphere sampling experimental analysis, the
results show that AMF inoculation could improve the plant micro environment, enlarge the root of the nutrient range, and is able to help
on the vegetation restoration and reconstruction of mining area.

Keywords HJ-CCD; microbial reclamation; dynamic monitoring; ecological restoration
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Fig. 1 Location map and detail drawing of the study area
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Fig. 2 Comparisons among NDVI, LAl and F, for Amorpha fruticosa L. in different experimental areas
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Fig. 3 Comparisons among height, ground diameter and canopy for Amorpha fruticosa L. in different experimental areas
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Fig. 4 Comparisons between survival rate and infection rate for Amorpha fruticosa L. in different experimental areas
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Table 2 Effects of different treatments on the root morphology of Amorpha fruticosa L.

WEEEE R ARK Liem  MRAEEE PAlem® REHEA SAlen? T EHA AD/em MR Viem®  MREL Niips
G.m 118.42+14.14" 20.68+0.71* 68.38+7.07" 8.09+0.71* 5.71+0.71* 56+7.07"
2011-07-15 G.a 130.68+28.28" 23.17£2.12¢ 73.08+7.07" 7.38+0.71* 6.43+1.41° 60+7.07"
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E:a,b,c ATFE—F) R F M £ F4 5] (P<0.05).

Note: a, b, ¢ represent significant difference groups in the same column (P<0.05).

5 #wig

2 SERE T AR AR SR AR AT SR R DX AR S
MM, BMRBAR LI IR E M EREARZ —, Bl
N SR A W, R A ) A A AR B 1) A A 3 30, 42 R
SR IERIRAERE Sy s A g A, s T X AR AR, 2R
AR IZ AR K 1 R JE a2 AT 3S HR R HR | - e A L
AR IR AR B AR S5 5 Rk T RS HAT 5L 3
AR B R AL, AT LA R 2 285 M I AR W A B AR OR |

B 36

LI X DR 52 B ASOR, 1) W 0 = 2R A% Gt i B
G FERAE 3BT 1077 1k A TR S HOR Je i, B AE 3S HiR
M, ARk RS B T AT LLE WL 3K B 2 A 0l 2 o B FIAE
AWy Sb b T LS ML R IR (GPR) AR 45 & SR gk U B 4 4
(5T 2 UK KR AR IR AR RR Y, LS GIS 1Y %S [H]
oy MTARGS & LU 57 5 B b S A ST A R AR A R0 E B)
SN B R AR A S A BN B R B
Mo N RIS AR I R ST



] jcmik

#FE S 2012,30(24)

5 3 (Articles) ﬁ

6 %Hig

(1) X 2009—2011 4F B35 K A% FIAH X5 1 [7] 3] RS 5245 49
X LG AT R B, i DA AR 2R B AR SRS T 30% L I
A 5 B N b AR A AR W A A R R 1 XA B A 3
THREMEE,

(2) BN T FEAR AN 8 RS E A R R T
PR 2R W IS 7K 430 35 5T 25 IS TR, AR AR B £ B B 199 ek
RAEFHBE S0 XA RGRER T EEZEM.

2 % 3 Bk (References)

(1] SEAR, S AR B, BT MR AR 7 8 AR 2 s b it BT A=
A, 2005, 25(8): 2068-2073.

Bi Yinli, Wu Fuyong, Wu Yukun. Acta Ecologica Sinica, 2005, 25 (8):
2068-2073.

[2] 2530 2, BAAREL, 2, F CREIS IR B IR TR IR ()] R
A TA22= 4z, 2007, 23(6): 276-280.

Li Xinju, Hu Zhengi, Li Jing, et al. Transactions of the CSAE, 2007, 23
(6): 276-280.

[3] Akt A, BRI, T SC, AF. DA ARG R A A X 0 B 2 S A
5 A ROV BHE SR, 2010, 28(7): 41-44.

Du Shanzhou, Bi Yinli, Wang Yi, et al. Science & Technology Review,
2010, 28(7): 41-44.

[4] Smith S E, Read D J. Mycorrhizal symbiosis [M]. 2nd ed. San Diego and
London: Academic Press, 1997: 379-408.

[5] Van J, Klironimos N, Uwsic M, et al. Mycorrhizal fungal diversity
determines plant biodiversity, ecosystem variability and productivity [J].
Nature, 1998, 396: 69-72.

[6] Noyd R K, Pfleger F L, Norland M R. Field responses to added organic
matter, arbuscular mycorrhizal fungi, and fertilizer in reclamation of
taconite iron ore tailing]J]. Plant and Soil, 1996, 179(1): 89-97.

[7] Akt A, BRI, S e, AR MR AR XA IXCER B AR A 0 A 25 O[],
Al T RE 23], 2008, 24(4): 113-116.

Du shanzhou, Bi Yinli, Wu Wangyan, et al. Transactions of the CSAE,
2008, 24(4):113-116.

[8] Rouse J] W, Haas R H, Schell J A, et al. Monitoring vegetation systems in
the great plain with ERTS [C]/Stanley C F, Enrico P M, Margaret A B.
Proceedings of the Third Earth Resource Technology Satellite —1
Symposium. Green—belt: NASA SP-351, 1973: 309-317.

[9] Gutman G, Ignatov A. The derivation of the green vegetation fraction

| SCIENCE & TECHNOLOGY REVIEW

SCIESCE & TECHROLOGY REVIER

from NOAA/AVHRR data for use in numerical weather prediction models
[J]. Internationdl Journal of Remote Sensing, 1998, 19(8): 1533-1543.

[10] Hasegawa K, Matsuyama H, Tsuzuki H, et al. Improving the estimation
of leal area index by using remotely sensed NDVI with BRDF
signatures|J]. Remote Sensing of Environment, 2010, 114(3): 514-519.

[11] Han L J, Wang P X, Yang H, et al. Study on NDVI-Ts space by
combining LAl and evapotranspiration [J]. Science in China Series D:
Earth Sciences, 2006, 49(7): 747-754.

[12] Phillips J M, Hayman D S. Improved procedures for clearing and
staining parasitic and vesicular—arbuscular mycorrhizal fungi for rapid
assessment of infection[J]. Trans Br Mycol Soc, 1970, 55(1): 158-161.

[13] Abbott L K, Robson A D, De Boer G. The effect of phosphorus on the
formation of hyphae in soil by the vesicular —arbuscular mycorrhizal
fungus, Glomus fasciculatum|]J]. New Phytol, 1984, 97(3): 437-446.

[14] TR BH, J v, T3 7, 4. X3 i R /78 o5 78 Ak 05 B AL 350 H
[J1. BB R, 2002, 24(2): 64-70.

He Chunyang, Zhou Haili, Yu Zhangtao, et al. Resources Science,
2002, 24(2): 64-70.

[15] 226 EE . MiOAR BL Al A B8 I K R T KA [0). K AR R F ST,
1993(18): 24-35.

Mu Xingmin. Research of Soil and Water Conservation, 1993 (18): 24—
35.

[16] Chen H, Zheng Y, Zhu Y. Phosphorus: A limiting factor for restoration
of soil fertility in a newly reclamated coal mined site in Xuzhou, China
[J]. Land Degradation & Development, 1996, 9(2): 176-183.

[17] Simard S W, Perry D A, Jones M D, et al. Net transfer for carbon
between ectomycorrhizal trees species in the field[J]. Nature, 1997, 388:
579-582.

[18] Alizadeh O. Evaluation effect of water stress and nitrogen rates on
amount of absorption some macro and microelements in corn plant
mycorthizae and non—-mycorrhizae [J]. Advances in Natural and Applied
Sciences, 2010, 4(2): 153-158.

[19] SAHREL, MR, WRE L. T #R R Ik A0 &2 B -1 14 23 )2 2544 ().
fFE A, 2005, 143): 73-75.

Hu Zhenqi, Chen Baozheng, Chen Xingtong. China Mining Magazine,
2005, 14(3): 73-75.

[20] BRiewz, Xws h, AR, 5 0 X B 1 e BT 3E A O )] R
b K 2F2E AT, 1999, 28(5): 449-452.

Chen Longgian, Deng Kazhong, Xu Lihua, et al. Journdl of China
Unaversity of Mining and Technology, 1999, 28(5): 449-452.
(FHERE IFZ,LRR)

(R SRY“ BT BER

“HIETAE R A RE SRR F ARG B R HR
A FREFZAEMF A B A L, FRA FHA A
ik FHEAH F AFAL AF ZAR 2R FEAE A
Fillsikdh A FELEFRNE, KBRS FRAE, B
FEA2100 FAELEAR, ERBY,FE4B L MFE HR
Blr BRSO EMFRE, BB RS TR A= B/

1% # :chenguangren@cast.org.cn,,

37 I



