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Genetic diversity of peanut rhizobia isolated from Jianghan Plain

and the adjacent area
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Abstract : Genetic diversity of rhizobia from peanut on Jianghan Plain and adjacent area was studied by the
methods of Randomly Amplified Polymorphic DNA (RAPD) and 16S-23S rRNA Intergenic Spacer (IGS)
PCR RFLP. The results showed that all strains were divided into 2 groups at the similarity 48% or 50%
respectively. Peanut rhizobia and representatives of B. japonicum and B. elkanii were clustered into group 1
and the reference strains of Rhizobium . Sinorhizobium . Mesorhizobium and Agrobacterium were clustered
into group I , which means that all peanut rhizobia belong to the genus of Bradyrhizobium. Peanut
rhizobia showed some genetic diversity and were subdivided into four subgroups, A, B, C and D, at the
similarity of 65% and 70% by RAPD and IGS PCR RFLP measures respectively. Strains isolated from
Tianmen and Qianjiang, central area of Jianghan Plain, showed high homology and less divergence. They

were clustered into the largest cluster, subgroup A, by both measures. Some strains from Wuhan were
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also in subgroup A. Strains from the margin of the plain, Wuhan and Jingzhou, showed more abundant
genetic diversity and were clustered into subgroup B and C by RAPD analysis or C and B by IGS PCR
RFLP. Strains from an area adjacent to the plain, Suizhou, showing geographical isolation in systematic
development and molecular evolution, were clustered into subgroup D independently by both measures.
Reference strains of B. japonicum and B. elkanii were clustered into subgroup E; together with subgroups
A, B, C and D. they form group 1. which means peanut rhizobia are phylogenetically adjacent to B.
japonicum and B. elkanii.

Thus the genetic diversity of the strains from the plain and the adjacent area was mainly determined
by geographical factors. Strains from the center of the plain have high similarity and little divergence, but
strains from the marginal area have the highest genetic diversity and the strains from the adjacent area
show geographical isolation and phylogenetic independence.
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Table 1 The primers tested
Primers Sequence Primers Sequence
pHr 5'-TGCGGCTGGATCACCTCCTT-3' p23SRO1 5'-GGCTGCTTCTAAGCCAAC-3
P5 5'-TCGGAGTGGCP-3' P25 5'-CGGAGAGTAC-3'
P14 5'-TCCCGACCTC-3' P30 5'-CGAAGCCCT-3'
P16 5'-CCTGGCGAGC-3' P58 5'-CGGGAGACC-3-
P23 5'-GGCTCGTACC-3' P59 5'-GCATGGAGCT-3'
P24 5'-ACCCATGCGG-3' P64 5'-CCAGGCGCAA3J’
2
Table 2 Peanut rhizobia and reference strains tested
Strains Original host Origin or source
S71,2,3,4,5 Arachis hypogaea Xihe, Suizhou
S76,7,8,9,10 Arachis hypogaea Luohe, Suizhou
TM1,2,3,4,5 Arachis hypogaea Zhanggang, Tianmen
TM6,7,8,9,10 Arachis hypogaea Yuxin, Tianmen
QJ1,2,3,4,5 Arachis hypogaea Zhugentan, gianjiang
QJ7,8,9,10 Arachis hypogaea Zekou, Qianjiang
J21,2,3,4,5,6, Arachis hypogaea Jinan, Jingzhou
127,8,9,10,11 Arachis hypogaea Jiangling, Jingzhou
WC1,2,3.4,5,6,7 Arachis hypogaea Hongshan, Wuhan
WwCs8,9,10,11,12,13 Arachis hypogaea East and west lake, Wuhan

Prof Chen Wenxin
Prof Chen Wenxin
Prof Chen Wenxin

1.5

DNA
TY

STE

STE



0. 5mg/ml,37C 30min 10%SDS 1%,
. E 50pg/ml, 37 C . 5mol /L NaClO,
1mol/L, - s , 2
DNA, , 70% . TE Beckman DU-70
1.6 RAPD
10 RAPD s 1, 25pl,
94 C 4 min; 35 s 94 C 1min, 38 C 1min,72 C 1min,
72 C 6min, PCR PE . 100bp DNA Ladder Plus
. 2.0% . . v,
1.7 16S-23S rDNA IGS PCR-RFLP
pHr  p23SRO1, N RAPD )
PCR Msp 1 .Hhal \Hinf 1  Haell . PCR Thermolyne
Amplitron 11, 100bpDNA Ladder Plus ., 2.0% s
[3] .
1.8
, “0” 17 s
“1” . “0 7, NTSYS Applied Biostatistics s
(UPGMA) o
2
2.1 RAPD
10 o 2~
10 s C D, 2, 2 s
48% . 1 54 B. japonicum B.
elkanii , Sinorhizobium, Rhizobium
Mesorhizobium 234 567 R 910MITIZI1415161T181920
. 1
62% ~65% AB.C.D E
5 . N
A , o P5 PCR
B, 69% Fig. 1 RAPD fingerprint patterns of tested strains
. C through PCR with the primer 5
68 M: PCR Marker. 1-12 Bradyrhizobia»13-20 fast-grow
rhizobia
. D ,
JE B. japonicum  B. elkanii , 62%
2.2 16S-23S IGS PCR-RFLP
pHr  p23SRO1 16S-23S 1GS PCR s
1GS 1.8~2.1 kb o Msp 1 \Hha 1 \Hinf 1 Haell
PCR 3, 4 50%



508 23

L A 1 1 1 1 1 1 1 1 i Similarity % Clusters
T™I 7

1%
11

L
} L

sz9

—{————— Usbain o
USDAS

e _uspalle |E
USDAS6

USDAIS44
USDA41I8
CCBAUL0
USDA03

USDA002

2 RAPD UPGMA
Fig. 2 UPGMA dendrogram generated from the RAPD fingerprints

I I s Bradyrhizobium

. 1 62%~70% AB.C.D E5 . A
) ™1 QJ2 79.2%,
o B . C
63% D,

RAPD ,IGS PCR-RFLP



[8.9]
79.2%.,
WC1.JZ2 76
54.2%~75.0 %
3.
50 60 70 80

1506 1M IR19202]

™1 QJ2

’ 3 168-23S IGS PCR Msp |

Fig. 3 RFLP fingerprint patterns of 16S-23S IGS
digested by Msp I and the products amplified

11, 21: Marker,1-10 products digested by Msp I ,12-
20 1GS

%0 100

! | __]Similarity% Clusters
™I

b T

4

USDA3S92

IGS PCR RFLP UPGMA

Fig. 4 UPGMA dendrogram generated from the IGS PCR RFLP fingerprints



510 23
RFLP s o
b b
b b b
° 1 4) C 3 ,
o b )
3 16S-23S IGS PCR-RFLP
Table 3 Similarity of the representative strains from the 16S-23S IGS PCR-RFLP analysis
Strai T™M1 QJ2 WC6 JZ2 JZ6 SZ5 SZ10 USDA6 1AM13129 USDA205
rains
TM1 1. 000
QJ2 0.792 1. 000
WCl1 0.708 0. 750 1. 000
72 0. 750 0. 625 0. 625 1. 000
JZ6 0.583 0.708 0. 625 0. 750 1. 000
SZ5 0. 625 0. 583 0.750 0.708 0.792 1. 000
SZ10 0.500 0.542 0.708 0.667 0. 667 0.708 1. 000
USDAS6 0.583 0.542 0.542 0.583 0.583 0.542 0.667 1. 000
IAM13129  0.542 0. 500 0. 500 0.625 0.625 0.583 0. 375 0. 375 1. 000
USDA205 0.375 0.417 0.417 0. 375 0.542 0.500 0. 458 0.458 0. 750 1. 000
.,
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