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13 M NTS 586 ,
UPGVA), [3]
1
Table 1 L istof tested unknown strains
/m
Strains Chinese nane of hosts N ane of hosts Point of collect Elevation Environrment of grow th
H002 L epedeza davurica (L ushi) 1000 (Hillside)
H003 Robinia pseudoacacia (L ushi) 1000 (Hillside)
H 005 L. caraganae (L ushi) 900 (Hillside)
H 006 Amblytrapis stengphy lla (L ushi) 900 (H illside)
H007 K unmeraw ia striata (L ushi) 900 (Hillside)
H 009 V icia kioshanica (L ushi) 1 200 (Hillside)
HO010 Amorpha f ruticosa (L ushi) 1200 (H illside)
HO11 Glycinemax (L ushi) 600 (Hillside)
H012 M edicago lupulina (L ushi) 700 (Hillside)
HO013 L epedeza f loribunda (L ushi) 800 (Hillside)
HO014 Sophora f lavescens (L ushi) 1000 (Hillside)
HO015 Indigd era kirilaw ii (L aojun mountain) 1 200 (Hillside)
HO017 V icia unijuga (L aojun mountain) 800 (Hillside)
HO018 Robinia pseudoacacia (L 0jun mountain) 800 (Hillside)
H 020 A ibizzia kalkora (L 0jun mountain) 800 (Hillside)
H022 L athy rusD avidii (L aojun mountain) 1 000 (Hillside)
H026 L epedeza f omosa (L a0jun mountain) 1 000 (Hillside)
HO031 Glycine soja sieb (L a0jun mountain) 1 200 (Hillside)
HO038 K ummerow ia stipulacea (Song mountain) 800 (Hillside)
H043 L epedeza hedysaroides (Song mountain) 800 (Hillside)
H 046 P haseolusmungo (Song mountain) 900 (Cropland)
H049 L epedeza virgata (Song mountain) 1 000 (H illside)
HO51 Robinia pseudoacacia (Song mountain) 1000 (Hillside)
H052 M elilotus suaveolens (Song mountain) 800 (Hillside)
HO053 Gueldenstaedtia paucif lora (Song mountain) 600 (Hillside)
HO057 Glycinemax (X inxiang) 100 (Roadside)
HO058 M elilotus suaveolens (X inxiang) 100 (Hillside)
HO061 A ibizzia kalkora (Xinxiang) 300 (Hillside)
H063 L epedeza hedysaroides (Xinxiang) 200 (H illside)
2 H003,H010,H011,H012, H 013, H 038 H 046
7 12
21 ) H 002, H 009, H 049 HO061 4
29
; 97%
, 8
, HO011 ,
4 1
H 051
4 8%, H 011,
H022 HO049 3
300mgAl 1
,HO011 3
20 : ’
300 m g/f_ ,H006,H007,H011, H012, H 046, H 052
87% HO011

H 063

, 7
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2 0g/L 23 25
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, pH 4
5 pH10 , 9
; pH11 , 6
4 1
L 40 1
, H 006, H 026, H 038, H 043
H 063
) 10 )
10 : 1 : 8
: HO011
22
, UPGVA
, 1 61%
84% 34
M. huakuii) R .
(R. etli) (R. yanglingense)
R. gallicum (R. hainanense) S. medi-

ca S. arboris (R. tropici) R. giardinii
R. 9. R. huautlense R. mongolense M. loti

(M. tianshanesnse) (s xinr
jiangerse) (M. mediteraneum )
M. plarif arium (M. ciceri)
M. amorphae (S. terangae)
(S. saheli) S .

(S. meliloti)

(R. legu-

m inosarum)

(S. fredii) S. kostiense A. undicola
(R. galegae)
, CCBU2609 A 106
90%; 166 H14
, 94%

[4]

, Sneath
, 80% H 002
CFN 42
H 002 CFN 42
H063 U SDA 1037
S. medica; H061, H002

89%,

88%,
(R. etli);
87%,
U DA 3306
(M. tianshanesnse)
84% 2
(Clusterl) 7 :
HO038,HO011, HO12, HO46  H052,

H 003, H 007,

) H 038
H 006, H 026

(Cluster2)
H 058,
H 026
,H 005
87%, 84%

H 053

H 052
H 058, H 052

Clusterl, HO058 Cluster2

[5] 29
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Similarity

1

Strains Species or Cluster
CCBU2609] M huakuli
AlD6

CCBAULM2 R. sp.
CFN42 Reth
HO22

HO05

HO53

HO20

H031

SH22623 R yanglingense
USDA2918  R. gallicum
166 R hainanense
H14

HO03

HOO7

HO38

HOI1 | Cluster]

HO012

HO46

H052

Hol4

HOt7

USDA1037 ] 5. medica
H063

HAMBI1522 S arboris
H043

CIATB9S R tropici
USDA2914 R giardinii
HO10

HO013
CCBAU290B R. sp.
802 R.huautlense

USDA1844  R.mongolense
NZP2213 M loti
NZP2234

USDA3IG

6 M. tianshanesnse
Ho61

H002

CCBAULI0  § xinjlangense
USDA3392 M. medileraneum
LMG11892 M. piurifaarium
USDA3383 M. ciceri
AQCC19665 M. amorphae
USDA4101 S terangae
HO51

USDAAI02 S saheli

HO57

CCBAU714  S.sp.

HO18

USDA2370  R. legwninosarum
USDAI002 :I S. meliloti
102F28

USDA20S 8. fredii
HAMBII489 5. kostiense
LMG11875  A.undicoia
HAMBIS4) Rgalegae
HO9

HOIS

H049

H006

H026:| Cluster?

HO58

Fig 1 Dendrogran of numerical taxonomy of rhizobial strains
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Phenotypic feature diversities of rhizobia isolated
from pulses in Henan Province

W EI Ge-hong',L IU Hu-qi, SUN Ke-ji*, HAO Xian-jun', CHENW en-xin®
(1 College & Resources and Enviroment,N orthw est Sci-T ech U niversity d A griculture and Forestry;
2 College d L if e Sciences,N orthw est Sci-T ech U niversity d A griculture and Forestry, Yangling, Shaanxi 712100, China;
3 College o B iological Sciences, ChinaA gricultural U niversity,B eijing 100094)

Abstract: Based on the investigation of rhizobial resourcesof Henan province, 29 fast-grow ing rhizobia
strains and 34 reference strainsw ere analyzed w ith 102 phenotypic features and numerically classified The
result show ed that therew as huge diversity anong strains iolated from different places, even the same ge-
ographic reurces and the sane hosts, in carbon and nitrogen nutrient utilization, resistance to antibiotics,
endurance to salt, alkali and chamical dye 7 strains had properties resistant to streptomycin, penicillin and
bamycin w ith the higher consistency. 23 strains and 25 strains can endure 2 0 g/ B romothymol B lue and
N eutral Red regectively. 2 strains can grow in YM A medium w ith 50 g/L N aCl 6 strains grow in medium
w ith pH 11 U nknow n strainsw ere clustered into two nev subgroups different from know n species at the
similarity of 84%. Cluster 1 had seven strains, H038w as the central strain Cluster 2 had tree strains, H 026

w as the central strain
Key words pulses rhizobia pheotypic feature pheotypic diversity; Henan province



