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Various effects on the Abundance and Comp0s1t10n of Arbuscular Mycm‘nhlzal

Fungal Communltles in Smls in Karst Shrub Ecosystems .

LIANG Yue- mlng ,'SU Yi-rong' " HE Xu aflgf CHEN Xiang- bi! 4 ' HU: Yd—Jun .
(1. Key Laboratory of Agro -ecological Processes Anl btroplcal Region, Institute of Subtroplc%ﬁ Agrlculture Chinese Academy ofﬁm-‘
Sciences, Changsha 410125, China, 2. Key Lal.cmratory of Karst Dynamics, Mlnlstrf“of Land qu Resources & Guangxi Zhitangzu

-

Autonomy Region, Insiiiute of Karst Geology, Chinese Alcademy of Geological Sciences, Guilin 541000, China)

Abstract’; Slope posifion is a key factor used in the festoration of vegetation in degraded karst ecosystems, and arbuscular mycorrhizal
fungi (AMF) play an impottant role in improving thisi plant- growth However, little information is available regarding the effects of
slope/ pgsition on arbuscular mycorrhizal fuigi. To test: whefﬁer these fungal communities are impacted by slope position, the
abundancé', and composition of soil, AMF communities along the slope position were analyzed through terminal restriction fragment
length pdlymorphism (T-RFLP) and real-time fluorescence-based quantitative polymerase chain reaction ( real-time PCR). The
diversity, richness, and evenness of plant species were evaluated through field surveys and soil properties were also measured. The
results show that content of carbon, nitrogen, and phosphorus in the soil are different along the slope, and the trends identified were
that the upper slope position = middle slope position > lower slope position. The trend for AMF abundance was identified as upper slope
position = middle slope position < lower slope position. The available phosphorus content in the soil correlated significantly with the
AMF abundance. A redundancy analysis showed that the structure of soil, AMF, and plant community compositions differed along the
slope. The plant evenness index was shown to significantly contribute to the distribution of the AMF community structure, while the
total nitrogen and total organic carbon content of the soil had a significant effect on the plant community structure. These results
indicate that the interaction effects of soil nutrients and plant community structures on the soil AMF community structures suggest micro-
morphology should be taken into account when AMF is used to restore vegetation in karst regions.

Key words :karst; shrub ecosystem; slope position; arbuscular mycorrhizal fungi; community structure
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1451 h; 4EXIFEFIEE1 389. 1 ~ 1750 mm, 25 < F- 15

FIXHEE A 79% , B HE A H = 5 & B A K
+ EARBEEAT 15 ~20 a AYIEHETT L.
1.2 B R R AR
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I A St 5 DNAP
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GCCGAA-3") " JHAES 44T NS31/AM1 1E [H151 4
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ATCAT;3' )““%I%XMIJXE AM FUT B S DLk 45

AR (10 BL) A 4% (TaKaRh ) i Uﬁfﬂcﬂflﬁ.
Eﬁ#ﬁﬁ PCR 0 A X254 ABI 7900<U5A>J<"‘,

JtiE e PER .
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(copies-mL™") = (6.02 x 10” x DNA ¥ & )/ ( DNA
K x660).

1.6 FRHIME R BKEZ 8 H AR (terminal restriction
fragment length polymorphism , T-RLFP) il
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clean-up Systems” ( Promega, Madison, US) #{THEEMR
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N ) 5E R (Sunny Biotechnology Co. , Shanghai) , T FH
4%~ ABI Prism 3100 Genetic Analyzer.
L7 EdEorbr
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%uﬁﬁﬁ&%%ﬁ%ﬁ@ﬁﬁ%ﬁ%%@ﬁ%ﬁ

g3 H, A 1% LR A B, i\‘:ﬁ?ﬁlﬂﬁﬁﬁxkf
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A KA L =59 T-RPs RS o M

R - RFLP Oy R 0 TR Am i
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Y 45 ) 43/, ﬁ%ﬂfﬁ%fﬁ_%ﬁf“%*ﬁ/ﬁ
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T 235 Wi B BB /N T3, FE MRS AR
FR A M ITCA B
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N AT VPSR
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H =- ZPilogZPi
E =H/H,_ =H/InS
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TRECZ RN E A8 5] BERR A

(3) Geit o

K SPSS 19. 0 for Windows ( SPSS Inc. , Z il
B, 22 E) I Microsoft Excel 2010 B4 #i7 5G4 11
30T, B AN I DN TE 25 00 AR BEAT 1g (0 + 1) Y%
1b. 225 B & M One-way ANOVA (— 47 243
M) 408, Z2 5 FLBCR ) LSD . AH MR 2 /R
FRFEE( Pearson) 43 M7
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2.1 R[S AT 2SR B A AR

BANERTT 220 R W] AR 250 T, LA
Bl AU RO & 5 25 5 W3, BRIy |
Wi ~ FRIE > T AL 1T pH £E 3 A3 [E] AT
FEWEZM(R).

2.2 AN[EBEALAAE T H3E AM B 2 REPE S A by
TiE R =5 i (A

PAR R Ty 250 R, L1 AM B FEEEA
R R P EREEZES (KB, Bl
YL =Y < AL A OCHE TR, 14k
B S I AM TR A I O G
(P<0.05).

R1 TEWEEGTHEEBUERREY SHEERE

Table 1 Soil properties and plant diversity under different slope position conditions

A T YA LR Z A by F
AW/ mg-kg ™! 4.71 £0.61b 5.89 +0.27ab 6.52 0. 15a 5.40*
pH 7.46 0. 19a 7.74 +0.07a 7.89 +0.04a 3.16
S/ g kg ™! 4.60 +0.38b 5.78 0.27a 6.30 £0. 03a 10.48*
B/ g kg ™! 61.38 +2.81h 66.49 +0.93ah 73.28 +1.19a 5.47*
Y F & R 40 +6a 40 £4a 44 +5a 0.2
Y51 TR 4L 0. 96 +0. 003a 0.92 +0.03a 0.98 +0.0la 2.76
TP A Z PR L 4.54 0. 26a 4.53 £0.12a 4.89 +0.22a 0.95
Fuipk DY TR —
%t A DU 35 A Tk "
PR Tk el =70
1)ISD=<0.05; n=3; M +SE; Fl—fTARTHACKSE P <0. 05 F/KF FERRE; = FRPg0.05
[ ,-" d 1 ...-_‘. —
| _‘;,-’
i T-RFLP &% 0] UL, AN A5 T e AM 8
SRRSO B (K 2). RS W X
#2043 T-RES, RHAL . icfin & 'ﬁuﬂzuyﬁa:% £ °f + o
SIPEIH 19 | 1T 19, A5 HIXE R HES 50 T-RESE X 2 .l
jgﬁr:é’é“ﬁ Wl b i R T R %y 138 . 5
189", 300, bp, 41 il PG 67% 5 s+ B z 2}
R ACH T RFs, 125, 144 196 bp, 4% ﬁﬁﬁ?ﬂ’} &
589 Fiﬁ:uiﬁwmﬁnj@ﬁh T-RFs 138 . 1445189 R— L T

5 3007bp, 29 5 BARERD 63%. 3 YL VA 3T
AR, b3 5 T B AL R Ay 189 bp 5
300 bp, A5 A A BRI R 144 bp, I
e 55 AL A LR R R, 3 A A 3
[ E AL Rh . Hi /DR HRE T-RFs 152bp AXAE R 37 +
RSN E] 125 203, 252, 260, 284 432 bp {UAE
g e RGNS, 352 bp AXAE B3 P G
UESIN

RDA 73 M 45 % Won AW 3 &) 485 (P =
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