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Effects of Different Reclamation Patterns on Soil Microbial Diversity in Abandoned Aluminum Mining Land
ZHANG Rui—juan’, LI Hua", WANG Ai-ying', ZHANG Qiang’, GAO Chun—hua?

(1.College of Environmental Science & Resources, Shanxi University, Taiyuan 030006, China; 2.Institute of Agricultural Environment & Re—
source, Shanxi Academy of Agricultural Sciences, Taiyuan 030012, China)

Abstract: The reclamation of wasteland can increase farmland area and relieve the farmland pressure of China. Soil microbial community
significantly monitors soil quality changes and directly determines the soil ecosystem functions. This field experiment was carried out in re—
claimed minesoils of the aluminum mining wasteland in 2010 in Xiaoyi County, Shanxi Province, North China. The purpose is to character—
ize the soil microbial diversity under different reclamation patterns( 1.Fertilization treatments : manure, manure with chemical fertilizer,
chemical fertilizer and control treatment, i.e. without any fertilizer. 2. Preceding treatments : soybean—corn rotation, Vicia sativa—corn rota—
tion, Vicia villosa—corn rotation, corn straw returning, and whole corn stalk mulch). The randomized complete block design and PLFA
method were used in reclaimed minesoils with each treatment in triplicate. The results showed that: (1 )Fertilization significantly increased
the soil microbial biomass(P<0.05), and manure with chemical fertilizer was the best fertilization pattern. Under different preceding treat—
ments, the amount of soil microorganisms increased by 5.70, 8.03, 31.27, 15.65 nmol - g™ and 5.22 nmol-g™.(2)Vicia villosa can significant—
ly increase the soil microbial biomass among the 3 preceding crops(soybean, Vicia sativa, Vicia villosa). Corn straw returning showed better
results than whole corn stalk mulch(P<0.05). Under fertilization and unfertilized control treatments, the amount of soil microorganisms in—
creased by 8.39, 12.06, 5.18 nmol - g™ and 1.63 nmol +g™'.(3)The amount of soil microorganisms was highest(31.58 nmol-g™") under the
treatment of preceding Vicia villosa and manure with chemical fertilizers. Overall, both preceding treatments and fertilization can improve
the soil microbial biomass in aluminum mining wasteland.
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Figure 1 The chromatograms of FAME(1 mg-L™)

A - 5 TR AR ) i I 2 R R (P<0.05) it fin A AL
JNE A HL+ICHUIE TCHUIE 5350 w5 T X% B 2H 0.63 .1.03
0.41 nmol - g™, HHiti Jin A ML+ CHLIB R R fefd: o A
M EBEMEE TS TART A HLUE A HL+ AL
JIES Acb 3R 2 R v 3 LR AR M (P<0.05), HAY
ML+ TCHLAE 4248 HLAE O i 0 2 2 o+ B o (P<
0.05), T JCATLAE X -+ 3 B PR A= W 5 e R J 2
(P>0.05), F&FFif HASEFEFFE S50 3T, it NE b 2
T - B EL R AR i S R (P<0.05) , HAS TS
FH Ah B XS £ F o5 FF 8 26 AL B (P<0.05 ) o Ft A3 H 4k
PR, A HLIE A HL+TCHLAE  TCHLRAE 4351 i F X B2
5.62.7.49 .1.72 nmol - g™'; #AEFFEGAIET, AHL
NE A HL+TCHLAE TCHUIE 5350 5 T X B4 0.77 275,
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AYUE A P+TCHUE T, BiE B E TR A
PIFPRTAEVEY S R 5 it IR E R AE Y & (P<
0.05), I JCHUIEAAET | B R S FHHT2E S 5 i
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2.2.3 A[F)SE B 5200 1 e AR Y R R

H12 4 AT I, MR AT EEMEY) 2540 T L e 2 mT
B2 AR W i (P<0.05), HLJit fin A7 AL+
TCHUIERCR fefd . FEFFIAR FHANEET , it AT 34 mT gk 2 44
T e M 4R R A W i (P<0.05), 43 B4R T 2.26,
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Table 2 Soil bacteria biomass under different reclamation patterns(nmol - g™)

AR AbFR [IEcHNE FiFFid H A IEcEcin:isA WAEEH T
g} AHUIE 3.15+0.06bC 6.46+0.15bB 2.69+0.17aD 2.75+0.30bCD 9.43+0.36bA
AL+ TSI 4.27+0.09aC 8.53+0.22aB 2.43+0.14bD 4.71+0.14aC 14.24+0.21aA
JEHLE 1.72+0.12¢B 2.93+0.20cA 0.28+0.01cC 1.54+0.17¢B 0.42+0.01cC
X} 8 0.0520.01dD 0.91+0.07dB 0.05+0.01¢D 1.43£0.08cA 0.31£0.04cC
ey AT ) AHUE 0.02+0.00bD 0.35+0.02hC 0.4420.02bC 1.28+0.12bB 2.51£0.12bA
A HL+TCHLIE 0.83£0.02aD 0.46+0.02aE 1.4020.08aC 2.07+0.23aB 3.7240.02aA

TeHLE 0.01£0.00bC 0.23+0.01cB 0.1320.01¢BC 0.71£0.13cA nd cC

Xof nd bB 0.01=0.00dB nd ¢B 0.10£0.00dA nd ¢B
A2 IRV AU 0.06£0.01hC 1.35+0.10bA 0.65+0.02bB 0.46+0.01bB 1.49+0.09bA
A HL+TCHLIE 0.83£0.02aD 4.1020.05aB 0.96+0.07aD 2.09+0.12aC 5.14£0.27aA

TEHLIE 0.0120.01¢C 0.67£0.02cA 0.06+0.01cC 0.39£0.03bcB nd ¢C

X nd cC 0.26+0.01dA 0.02+0.01¢C 0.20£0.01cB nd ¢C

B P 2E, i3 nd At o ) LSD YT T ML T AR B RUR S M 5 (P0.0S ), R ING 3 B4 B

25(P<0.05), T,

Note : Values are means + standard error of triplicates. nd:not detected. Differences between treatments was tested by one—way ANOVA ;values on the

same row with different capital letters and in the same column with different lowercase are significantly different at P<0.05(LSD method ). The same as below.

3 AEEEAXN L EREFEWERIZIE (nmol -g™')

Table 3 Soil fungi biomass under different reclamation patterns(nmol-g™)

Ab P AR Fhitric H AN HPER S B HEEHT

AHUE 0.660.06bD 6.64+0.11bB 0.83+0.01bD 1.940.14bC 15.61£0.42bA

A ML+ AL 1.06+0.04aE 8.51+0.16aB 2.81+0.02aD 3.80£0.10aC 17.77+0.60aA
TCHUIE 0.44+0.01cB 2.74+0.15¢A 0.1420.00cC 0.56+0.04¢B nd cC
payiist 0.03+0.00dC. 1.02+0.10dA 0.06+0.01dC 0.40+0.02¢B nd cC

ML+ JCHLAE A TCHLAE B i S 25 18 g - M il 2k 1 A= 9 o
(P<0.05) , 117 i PR b AT R - Ml 4 B A 0 o P 52 )
2R (P>0.05) , i JCHLAE X + 38 il £k i A= 4
WA I (P>0.05). 3 4 W AT, FEFFE AL
THREFE A 75 (P<0.05) .
2.2.4 AN B =0t 38 A A W A 0 o 1) R
M 5 Al 3 A A AR AR it
AHUIEFAPATCHUIE SR T, B & B S b 35
AT P v 4 AR AR I AR D (P<0.05)
2.2.5 AR B 20 A M R B R
F L 2 AT miAE R AR FER it A Ak B 2 ] il

A R B R (P<0.05) it in A MLAE LA
HL+TCHLIE . JEHLIE 73 51 i 1% BR 4 3.65.5.70.2.24
nmol - g™, At A ML+ TCHLAE SR FefE . BT
YIS MEEEE AR B HUIE A YL+ ICHLIE AL B
AT PR R A ) R (P<0.05), HAA ML+ TEHL
NE A LA B RE 5 4 i el 9 e (P<0.05),
AN TCAIIE XS - e A P B s A 2 (P>0.05 ) .
FEFFIA HALBR T it AR AL B4 AT fif + 38 i o
FHEE (P<0.05), HithnA HLIE A HL+TCHLIE ToHl
NEAS 5l T X EZH 10.26,15.65.3.88 nmol - g™, 45 FF
AR S MURE AT ML+ JCHLAE a] fi 43580

R4 ARERA XX LIER ML E EMERIFIE (nmol g

Table 4 Soil actinomyces biomass under different reclamation patterns(nmol - g™)

il (v NE F&FFiAE M RS HAER S P WEEH T
AL 0.24+0.01bD 2.61£0.07bA 1.35+0.03aC 2.14+0.15bB 2.52+0.12bA
A HL+ICHLAE 0.83+0.02aE 4.46+0.13aA 1.59£0.16aD 2.80+0.03aC 3.72+0.01aB
JeHUIE 0.09+0.01¢C 0.85+0.04¢B 0.18+0.01hC 1.59+0.19cA nd cC
X 18 0.01+0.00dC 0.35+0.07dB 0.0120.01bC 0.47£0.01dA nd ¢C
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x5 ARERFAAX LigEPEEEYEMERFIT (nmol - ¢ ™)

Table 5 Soil protist biomass under different reclamation patterns(nmol-g™)

4bF HIHER HEFEE MRATE % HIERT S s HHEEHT
AHHLE 0.05+0.00bC 0.02+0.00bCD 0.12+0.02aB 0.81+£0.02bA nd D
HHL+TCHLIE 0.09+0.01aB 0.03+0.00aB 0.11+0.00aB 1.90+0.48aA nd B
TeALE 0.010.00cB nd ¢C 0.0420.00bA nd ¢C nd C
oyl nd dB nd ¢B 0.03+0.00bA nd ¢B nd B
357 - < B it N B i A R S A W A KR T
- 2 m e B T M PR I K
% osf . S i 3.2 AEEBART A WS
= 20 ) mireAT ABIFFE R A3 0 S B iy b )y A
ﬁ‘ 15} 2 AR A, AT RN RS B R I 5 A
= 10t 7 B IX Kb - S A P i A AN [ R B A 52 A LT
= A ML+ AL A S TS A 572508 5 B2 I - e
0 , 70 N o 1 OO YEYra, HAPL+TCAUIERCR 54 mT Re s R 2
HHUE AP+ EHUE  EHUIE xR

2 AREERFAN LIEREY B BN
Figure 2 Soil microbial biomass under different

reclamation patterns

AW R R (P<0.05), 2 4R T 3.50.5.22
nmol - g™, HATHL+TCHUIER AT HLIE B 1l S 2 48 s 1 3¢
A1 B (P<0.05) , T it I TG HLIE XS - 8 A= 1) 5
RN R (P>0.05) , J B S NEAEAL LT  FEFFE
FH &b P )G 2 5% A48 55 AE P (P<0.05) S RTE B T,
it A AL+ JCHTUAE ) - 3 A= 4 e i i (31.58 nmol -
g

25 b R R S T B IXCRBUR R &2 B 7 =00
TR S AT R RS AT FH AL B AR RS AT
T SCRAT o RUERME B T, A HL+ JCHLIE S5 44
T, R A A YR
3 iFig
3.1 PLFA #h

AMWFFEIE ] PLEA J5 34600t 43 %0k B Bg i
MR, S e R 2 b s A P AR 15 S o AHOCAF 9T 3R B
ANTRIZEAY A e R T RGN B PLFA F28s R4 k.
ARSI I 4R 5 e FE VR H - R A e, RS 2
17 FPRE IR ; ok e 2S5 o R g gt Frgolk A= 25058
Sl O A RS PRI ST ARSI 2] 29 B IR s Wa S5O0
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