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Community Diversity of Bacteria and Arbuscular Mycorrhizal Fungi in the

Rhizosphere of Eight Plants in Liudaogou Watershed on the Loess Plateau China

FENG Ye'?, TANG Ming', CHEN Hui', CONG Wei’

(1. College of Forestry, Northwest A & F University, Yangling 712100, China; 2. State Key Laboratory of Crop Stress Biology in Arid
Areas, Yangling 712100, China; 3. College of Resource and Environment, Northwest A & F University, Yangling 712100, China)
Abstract: Terminal restriction fragment length polymorphism (T-RFLP) was used to examine the community diversity of bacteria and
arbuscular mycorrhizal fungi ( AMF) and their interrelation in the rhizosphere of 8 plants in the Liudaogou watershed in Shenmu
County. The objective was to obtain diversity indices and provide theoretical basis for ecological restoration. Results showed significant
variations in the species and abundances of rhizospheric bacteria and AMF associated with 8 plants. Among these, the Shannon
diversity index of rhizospheric bacteria was the highest for Robinia pseudoacacia (4.01) and the lowest for Salix babylonica (2.18),
whereas the Shannon diversity index of rhizospheric AMF was the highest for Populus simonii (2.07) and the lowest for Hippophae
rhamnoides (1.21). Cluster analysis and redundancy analysis indicated a significant difference in associated microbial community
structure,, while the similarity among community diversity of rhizospheric bacteria and AMF associated with specific plants was also
found. There was a significant correlation between diversity indices of bacteria and AMF (P <0.01). Associated microbial community
diversity was influenced primarily by organic matter and total nitrogen content. Our work demonstrated strong impacts of plant species
and rhizospheric environment on associated microbial community structure. Due to the high diversity indices of rhizospheric bacteria
and AMF, R. pseudoacacia was considered to be a pioneer plant species for vegetation restoration in the Liudaogou watershed.

Key words ; Liudaogou watershed ; rhizospherebacterial ; arbuscular mycorrhizal fungi( AMF) ; community diversity ; terminal restriction

fragment length polymorphism( T-RFLP) ; environment factor
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Linn. ) . 8 B M ( Amorpha fruticosa Linn. ) . V& #
(Salix psammophila C. Wang et Chang Y. Yang) ¥
Wl ( Salix babylonica Linn. ) /N4 ( Populus simonii
Carr. )*ﬂ*ﬁﬁﬁj{( Ulmus pumila Linn. i ENE i
BARF R —AS b B, 3 8 Kb B Ab BRBEHL %
U5 R, BERRAL 2R DY R AL 23 B 4 6y 14 (4% 50
g) 520 3 (201 kg) HAEFEIHE G 5 AR iz il
M5E T AE AR R R A I E AR 3 A B R T
e, FREIEAPE T LR 1. BURE RS bR 25 H 3R )2 50
YIRS , 76 0 ~ 20 em R 58P RAEE YR
R RRPHEBIEAR 109 158, 87 0 A 40 AR 1 AR
R ZRIAR PR - — [F] 2 A B3 42 o 4 7 (]
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( Caragana microphylla
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Table 1 ~ Soil parameters of sampling plots

W i EAEY) EH/g kg ! B/ /mg-kg ™! AT/ /mg kg ! pH AL/ g kg ™!
1 ¥r4& C. microphylla 0.65 +£0.02 2.58 £0. 04 70.13 £1.01 8.04 0. 05 8.54 +0. 54
2 JIH R. pseudoacacia 1.13 £0. 06 2.58 +0. 05 196.97 +1.63 7.68 £0.02 11.30 £0.92
3 VI H. rhamnoides 0.41 +£0.02 4.91 0. 10 50.61 £1.38 8.01 £0.02 8.90 £1.17
4 LR A, fruticosa 0.50 £0. 01 4.44 £0.04 89.68 +£0. 86 7.95 +£0.04 8.11 0. 82
5 YOMI S. psammophila 0.30 0. 03 2.30 0. 07 89.63 £0.38 7.64 £0.03 9.58 +0. 82
6 M S, babylonica 0.98 £0. 05 5.84 £0.05 235.38 1. 13 7.81 £0.05 8.51+1.36
7 INHAG P, simonii 0.48 £0.02 4.17 £0. 06 167.52 +0. 83 7.91 £0.02 9.13 £0. 66
8 Wit U. pumila 1.33 £0.04 3.51 £0. 04 147.99 +1. 63 7.91 £0.04 8.45 +1.08
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1.2.1 & DNA RO BRI 4tk

L FEP A FRE 10 ¢ B HERE A, SR H Zhou
SV B R SR DNA.

A DNA R FHAE 50 28 50 20 w) i PR R B i
W DNA [N & (2455 . DP1702 ) 1 T4fifk.
1.2.2 PCR "1

WA B IE R 514 5 3l H 6-FAM 98t
Rhric.

YK 38 514 27F ( AGAGTTTGATCCTGG
CTCAG) 1 1492R ( GGTTACCTTGTTACGACTT) ¥

14 16S tDNA; AMF SRH IS4 AM1 (GTTTCCCG
TAAAGGCGCCGAA ) I NS31 ( TTGGAGGGCAAGT
CTGGTGCC) ¥4 18S tDNA'S) 5|44 Kk 4=
WSl .

20 pL PIRA ROVAR R 60 4E 2 L i DNA,
2 uL 10 x buffer,1. 2 pL 25 mmol-L~" MgCl,,1. 6 pL
dANTP {ﬁs%%(% 2.5 mmol-L™" ), 10 pmol-},LL_1 5|
P14 0.5 WL F10.2 pL Tag DNA B4HF(5 U-pL~!
KIEFRAEYNAF). G PCR SV 24 :94°C 4 min,
94°C 30 s,50°C 30 s,72°C 2 min,30 ME,72°C 4E
1 7 min. AMF PCR S 454 :94°C 2 min,94°C 45
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$,65°C 1 min,72°C 45 s,30 MG, 72°C #EH 7 min.
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1.2.3 YR

4SS A A PCR IR 1] Hha 1 BT, AMF
() PCR 7=#12Rk H Mbo 1 V). s WiAR R R 20 pl, 4
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) HEAT A0S, OB O 1i2500. 5 PR 4148 245 R 43 b7 ik
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(Version 3.7).
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HAXUEEE(P,) : P, =n./N
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YIS 8% (E) .E = H/InS
A, n, WSS i A4S T-RF WE(E, N W iZke i iir g 231

3=

$i R i EXCEL(2003) \SPSS(V17.0) il DPS
(7. 05) Bt G it 5.
1.4 RDA 43#7( Redundancy Analysis)

% Fl Canoco( Version 4. 5) B A{4-% #4358 R 7 FIA#)
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2 HRE5H

2.1 8 PR PR AN Z AR5

Zert LA #5153 3] Hha 1B§Y) A9 T-RFLP |83
(FE 1), A1 ATRLUE H 8 R AR bR 4 i () LT 1]
TR R 2, HIEEAFTER R 225, ] T 8 FiiE
YRR E AR AR IR — e 22 5. H
PR A A T s 8 FAE ) A DG B R
sBR I PE A BE(T-RF) 245 36, 38, 39, 87 Al 102
bp, AT UL 8 FfAH 4 AR B 40 71 (1] 22 /A7 AE 5 FfokH []
5. RE A s BRI PR W i 8 B SRR X U = AR, 4
BITHEE 8 AN b 4l P 1) ~F & 24 %8 Shannon 544N
PISTRERRE( 32 2) . 32 2 TPOIMRARPRAN B 1) 3 & BT
HUFT Shannon F850R =7, i85 91 F1 4. 01, BRVD R F
BTSN, Y W v T HABAE ) ) 2R (P
<0.05). M) 2 HEPEHE B AR, bR T 5 00
Shannon E@TE%&%%KE%LJ%, ZREVEFR B I
THABAEY) (P <0.05) 5 HIK AT, H 5L
SR ZE AN Hoftl 5 FhRE P 0 2R T8 B0 1A]
WAFAE—E 25 5. AT DWLAEZSTE VA T s A i 9 25 55
X AR o 4 AT 1 A 7 A — 2 R

F2 SHHEMRRAESAM"

Table 2 Bacterial diversity indices in the rhizosphere of eight plants

H5 i FAEY FEERE(S) Shannon 844 ( H) WA R EL(E)
1 4 C. microphylla 73be 2.61be 0. 61bc
2 M R, pseudoacacia 9la 4.01a 0. 89%a
3 Yk H. rhamnoides 82ab 2. 74be 0. 62bc
4 LM AL fruticosa 67¢ 2. 76bc 0. 66b
5 VP S. psammophila 56d 2. 46cd 0. 61bc
6 M S, babylonica 52d 2.18d 0.55¢
7 INIAG P simonii 72be 2.92b 0. 68b
8 it U pumila 80b 2.53¢ 0. 58be

1) [RIFUA ) /NG g R A B ) 22 53 1.3 (P <0. 05 ), R[]

R T i — 20 B R A B A TR 2 A A
Wi, >R ] DPS A0t 8 i ) L B 41 T 22 FF M AR
Kb, BAAEN ) T-RE S —A7A8 5 2k HIIAC SR
1Mt , #2 B8 Blackwood 4z 17] SR A
RILE2(a). 1B 2 (a) AT LAFE #7225 B
BTV M IR AN A7 4R B 40 T 1) 22 R P 2300 2R
TE—&, BEHILL b 3 2 AE P A Br 4 T T 7 25 46 A A

JE v A 2k TR AR R A B R O 22 AR M R A AR ) 1Y
PE B e, A RHX 2 iR 4 5 JF Al AT 42 AR o A4 TR A
TR AR 22 S B R R O S BB A i H: A, 4
TR 47 (1) 2 S AR A5 /0. 3 WA 40 i 28 o) A o 24 1
() ZZ AR RE I, (ELAN (] 00 o 28 0 AR B 440 1 22
PR Z B A AE — AR LLE.
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Zad FEN 15 3] Mbo 1 FEVIR T-RFLP FiE 54 36, 39 F157 bp, AT UL 8 FhE HAR br -t A7 76 A1
(K 3). WhaT LA H 8 Fiathfrfeis 206 (H)E  [ARPZEA AMF. 8 Rl Y 2 [MIARFR AMF ZAE 45 %X

R R R A /D, LI e T-RF & fEFE22 R0k, b/t 4% (9 F & B2 R Shannon 45 %X
A3 R4 - BEEC 1 bp
0 100 200 300 400 500
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102 bp
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u‘.lnuu..lj J e 1 4
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.LL I Ahe 4 [
200 300 400 500
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t/ \1 ?2 bp
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|J‘|d ool e i L*. d L l
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36
l{‘ 3%.337\"3 /
____L_h‘hf 1 lll‘d L 1

1 8 ¥ Hha 1 B3Y]H) T-RFLP Ei%
Fig. 1 T-RFLP profile of eight samples by Hha |



318 % B

»
1

33 %

1 (a) Bacteria 1 (b) AMF
] ]

8 —— -

2 5

: ] iy

3 — 6

6 7

4 2
] Bl

sl— | 3
0 0.21 0.43 0.64 0.85 1.07 0 0.33 0.66 0.99 1.32 1.64

LoAPSRs 20 AR 3. U 40 R, 5. WM 6. M 7. /A 8. A
B2 8 HEmEHEURELSH

Fig.2  Cluster analysis of eight samples’ community diversity

e ikF 46 F12.07(P <0.05) , Ky, v

BEARTHA 7 FhAEY (P <0.05) , Ui B W Fh 2

JRAY = 5 BE AN Shannon FEEL0N 14 R 1. 21(£ 3),  MZERXRER AMF B ZFEHEA 2.
£3 8 MEWIRFE AMF S
Table 3 AMF diversity indices in the rhizosphere of eight plants
G 15 FAHY) FEERRE(S) Shannon 84X (H) YIS B EL(E)
1 ¥r4& C. microphylla 24d 1. 43de 0. 46¢d
2 HIBE R. pseudoacacia 36b 1.79¢ 0. 50cd
3 Vol H. rhamnoides l4e 1. 21f 0.43d
4 LHM A, fruticosa 15¢ 1. 44d 0. 56ab
5 YoM S. psammophila 21de 1. 38e 0.46¢d
6 TEMI S, babylonica 30c 1. 86b 0. 55ab
7 /NS P, simonii 46a 2.07a 0.62a
8 Wit U. pumila 37b 1. 86b 0. 52be

2(b) RIS HIEE TR A7 SRR
UPHIFNRTAR RR FTVD AR PR AME 1) Z2 80 0501 2R
FE—i, ULHA DL I 3 AR AR B AME B 7% 25 F4 #
. FEMIA/ N X 3 AR I B At HL 3 A
Yy 22 18] 9 R B AR AT, U AR ) F 2 X AR B 1) AMF
Z R B K.

2.3 AMF 5405 AHC 5Bt

FAE 8 FhAE Y 1Y =F & B 8 %% . Shannon $5 F 1
5] BEFS BT A B A AMFE (9 2 REVERSORE e VR4 #T
5 BIR 8 FEHYIARPRAN B AN AMF 1) Z k45 5k
SRR R IEARDC (r =0.899, P <0.01).

2.4 REEHETRRF S EEE 2R OCR

K H RDA Jrik i 7 355 1 S5 AR bR i A 4
REEZREER B R [ B 4(a) ], AT LAE LR AT
HIEFRET AR EErh | X AR PRl RV 22 R M 5 i)
KIS BT, HR O pH 42, T A0t A s 4
PSZ IS, A PLBT A2 RS = SR AMF /3=
B T4 Shannon 15 $5UFI 3457 B 8 00 52 1B AH DG,
H 5905 Z FEPE A S HER Ry 3950 BE R 4K >

Shannon #5841 > 5 EHEEL, 5 AMF ZHE P AH G
PEHET R - 8 B4R 5L > 457 ¥ 48 40 ~ Shannon 15
B0 pH BR T 54008 09 F 5 R B B A DG LR,
S YRR 5] B F5 UM Shannon 85T DA B2 AMF B9y
SJE 488, Shannon #8540, 3 & B 8 BOAR 2 TUAH G,
HAHCHEERE T A HLR R 2R 25 LRk A HLURM
SRR BRI RIS Z R RS R

K H RDA Jri /Bt T RAE S (W FD) 5 bR
A RIS ZREE R B R [ B 4(b) ]. rp
AL WSS — il N A2 B AT R R T A B R AMF B
R RBOR I m i a . Hop  CREER 4
5.6 (HIBE) A 22, 23, 24 (MR XN A 4 B 1
5] B 2 BUFN Shannon 45 £ i &, RAE AL 16, 17
(CEMD) A1 13, 15 (TP S dik, HoAth R FF 55 25 50
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