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Effects of AMF on soil improvement and maize growth in mining area under

drought stress

LI Shaopeng' , BI Yinli""*, CHEN Peizhen®, CHEN Shulin' ,ZHANG Yanxu' ,KONG Weiping', WANG Jin'
1 College of Geoscience and Surveying Engineering, China University of Mining &Technology, Beijing 100083, China;

2 College of Resources and Environmental Sciences, China Agricultural University, Betjing 100193, China

Abstract; Shendong mining area is one of the largest coalfield and the most important coal production base in China. Water
is an important limiting factor of ecological and environmental protection in this area which belongs to the typical semi-arid,
semi-desert plateau continental climate. Underground mining is the main form of coal mining, which would inevitably lead
to ground subsidence. Surface moisture and nutrient loss form a large number of cracks were caused by the process. Water
shortage have become a serious problem in mining area. However water is necessary for biological survival. Lack of water
would hinder the growth of crop and exacerbate the agricultural drought. Arbuscular mycorrhizal fungi ( AMF) is a
ubiquitous symbiotic fungi. The symbionts body could be formed by AMF with more than 80% of terrestrial plant. It find
that using AMF could promote to absorb mineral nutrients and water by plant, enhance the stress resistance and disease
resistance of corn, improve the soil structure, increase the soil fertility, raise the survival rate of seedlings transplanting and
ameliorate the vegetation restoration of land reclamation in coal mining subsidence area. Under drought stress condition,
with maize and degraded soil as the host plant and matrix, effects of arbuscular mycorrhizal fungi( AMF)on the growth and

nutrient absorption of maize and the degraded soil in Shendong mine area were studied. The results showed that the
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treatment of inoculated AMF significantly increased the biomass and the root colonization rate of maize. Leaf relative water
content and leaf color readings significantly higher than the control. The content of P, N, and Ca in shoot and the content
of P, K, and Ca in root portion of maize of vaccinated treatments increased significantly. After inoculation with AMF, the
phosphorus nutrition for maize was particularly improved. The phosphorus content in aerial parts of corn of inoculation
treatments were on average of 0. 17g/kg higher than that of non inoculation treatments and in roots were on average of 0.24
g/kg. Compared with the control, the content of total glomalin and easily extractable glomalin increased by 36. 2% and
33% respectively. The content of organic matter in rhizosphere soil also significantly increased. It indicated that the soil
inoculated AMF promoted the mineral nutrient absorption by maize and relieved the negative effect of drought on the growth
of maize and raised the content of organic matter in rhizosphere soil, which having important meaning on improvement
degraded soil in mining area. Using AMF reclamation is conducive to agricultural production and has important meaning for

environmental restoration and ecological restoration in Shendong coal mining subsidence area.

Key Words: arbuscular mycorrhizae ; drought stress ; coal mining area ; maize ; glomalin
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B, AR AR pH (7. 48 ;L 5% 35. 4 ws/em, B KK R 22.86% ; FHHLIT 6. 07 g/kg; MA N
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TR B F KRR b E O B 2= B A A R L, TR GRS R CF024 , fHE Ry b st i e iRt
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1.3.4  BRPERE ZARICHN E J5 7

BRETS F 2 MR AR B W i —Fh & &R B OB R A, R & — PR UM AR o Bk A Z A+
HEHE 1 ( glomalin-related soil protein, GRSP) , i 4% %€ A7 Bradford-S Mt + 8K 11, i I P 42 0 Ok, 53R
Sy PEEUER B2 FE 2K (easily extractable glomalin, EEG) 1 G ER2E 2 2 (total glomalin, TG) ,#% M Wright }2 Janos
Do Re iy 1L T G

(1) BRAEFE ZH ¢ R A9 4R L
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i,
1.4 Hdlaortr
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XoF 7K 53 RSG5 G WAL ; P AR T 48 25 4 v TR AL U AR 5K i, P 3 B bR LU X PR A it 14.25%  TE4H
ZURDR Bk i b 42 T RO HE T 2 1R) R B i ) 1) 2 e [ A, 0 o AR T 8 28 4 v K i i i 5 {
(SPAD) HPiFE Z [l i 22 PRIk 8 2K . 5T Ra AR L, 1E 5 BRSO T 09 F R A R W] & iy
I HESREE, IERMACIRECT G FUS I 2 FOKAE M R AR % 7K 5 F1 SPAD B 25 R PEAR 3,
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RO B R AR R A A T R OR AR
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R TR {2 Ml B R AR AR AN TR 22 85 B, 97O T R AR A A ) R Y R, S R A 2 I 52 R 3 g Wi
TEIEH BOKBI R, ORI R AR e AT 22 % B2 A 33.33% M1 2.36 m/g, Bl RART T R i £ 4.
HT AT D - FA 8 25 E T ST AR L TR SN 1 AR TR ARG I A S el B A SE R
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Table 1 Effect of AMF on dry weight,infection rate and RWC of Maize

L e =94 ZTHE (g R , e e I HX:
ihsm FICo/bR) RETEGR) e oy mpmtr/a Besme/ wy o oG
Treatment Dry weight Dry weight Dry weight Tnfection rat Hyphal densit K% SPAD
reatmen of shoot of 1ot ry weig nfection rate yphal density RWC
M 0.65b 0.38¢ 1.03¢ 0 0 71.95¢ 31.97¢
M 1.59a 0.53¢ 2.12h 75.6a 4.05a 86.20b 36. 84b
NI 1. 44a 0.97h 2.41h 0 0 95.8a 43.3a
NI+M 1.55a 1.25a 4.81a 33.33b 2.36b 96. 34a 41.72a

FPRUA R 3 ANEEWEBIE, LGN ARFFRARZE 5% KT ER2ER B2 -M T2 W30 A A AR AL +M 5 30 I i
TN MR AL B NT SR 1E H B K At Jin AR B AR AL 3 NT+M ij#1%7kﬁﬁ@)Jﬂ&$§g+ﬁﬂfﬁ, SPAD:soil and plant analyzer development

2.2 HEFP AME W4 DXGR fb - 3 rh sk e w5 2RI AL I

BRAERE A (glomalin) J2 M RIAR ECBR ™ A2 19— P S 8 B 1 1 L PERE AR 1, RS 0K XE T 00, A AR
WA TR E Y I OE 2 R AR C IR 1, B AT AMF 8 RETETE SRR YRR Y T
22 T RAEAR P - HE P AURR A1 i 22 3 i, 1 ELAE 3R S R G b & IR, I, BT 1T AMF B9 AR 25
WIfE. AWTER I, R AMEF 41 FORMR PR L3 b S OER R R & IR Al ik 36. 2% , Wi 1Y 22 S Ve ik 31 2
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2.3 HEFf AMF 4 K& 3500 0T
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FRUGEEAE LA A &, TCIe TR M 37 i R AR ZR 000, B B A RS 322 T 201 1) R OR A AR FE 8 2 LRl s
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I, A2 I — 2 BT BORSE S E Y B W, RS A B, TR 0E R, 3R AMF B 538 T E KRR ER Y
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