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Abstract: In order to reveal the genetic diversity and phylogeny of soybean rhizobia in the Northeast China, BOX-PCR,16S
rDNA PCR-RFLP,IGS PCR-RFLP and 16S rDNA gene sequencing methods were used to analyze 312 soybean rhizobia isolated
from 18 soybean cultivars in 14 sites in the Northeast China. The results indicated that all the tested rhizobia belonged to Bra-
dyrhizobium , of which B. japonicum was the dominant species. Under IGS PCR-RFLP 72% and 16S rDNA PCR-RFLP 76%
similarity level,tested rhizobia were divided into 6 and 4 groups, respectively. BOX-PCR fingerprint showed the tested rhizobia

were divided into 31 groups under 90% similarity level ,which suggested the abundance genetic diversity of Bradyrhizobium in

this area. The results suggested that the genetic diversity of tested strains was closely related to the geographical environment,

rather than their soybean cultivar hosts.
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Table 1 The primers of this study
H i B 519 5]l PN
Target fragment Primer Sequence(5'—3") Size/bp

16S 27F AGAGTTTGATCCTGGCTCAG 20
1492R GGTTACCTTGTTACGACTT 19

IGS FGPS1490 CCGGGTTTCCCCATTCGG 18
FGPS132 TGCGGCATCACCTCCTT 17

BOX BOXAIR CTAGGCAAGGCGACGCTGACG 22
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Table 2 Tested soybean rhizobial strains
KR Strains A ES L Origins fi5 & Host IGS Types 16S Types
5475 ,5479 FH M FE Changchun, Jilin K4 24 Al ii
5486,5528 T HAKFE Changchun, Jilin KA 24 Al i
5243 My VTS R Harbin, Heilongjiang B4 63 Al i
5233 My T A A Hejiang, Heilongjiang HFE 4 Al i
5411 M T A A Jiamusi, Heilongjiang AF 55 Al ii




436 A S 4 1)
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Bk Strains 4y E5Hh Origins 5 7 Host IGS Types 16S Types
5430 By T JL=4¢3 Jiusan, Heilongjiang 738 Al ii
5437,5438 By VT, Nenjiang , Heilongjiang K08 Al i
5450 PBIEVISF57 MR Qigihaer, Heilongjiang i 16 Al i
5569 1L 71 FH Shenyang, Liaoning L5 15 Al i
5574 1L T3 BH Shenyang, Liaoning LE 15 Al iii
5277,5278 B VT 24k, Suihua, Heilongjiang 4 29 Al i
5620,5632 1T T4 Tieling, Liaoning L E)| Al i
5313 B9y YT KK Daqing, Heilongjiang Clycine max A2 i
5187 MY T /K15 Harbin , Heilongjiang BF16 A2 i
5329 M)y YT B3] Heihe , Heilongjiang W53 A2 i
5396 By 7T 390 Heihe , Heilongjiang Clycine max A2 ii
5416 I A A Jiamusi, Heilongjiang 5355 A2 iii
5422 BT A AT Jiamusi, Heilongjiang 4AF 55 A2 iv
5570,5571,5582 i 714 A Shenyang , Liaoning L5 15 A2 i
5577 1L 71 FH Shenyang , Liaoning L5 15 A2 iv
5409 By VT 224k, Suihua, Heilongjiang 455 A2 i
5615,5654 1T T4 Tieling, Liaoning L E)| A2 i
5308 g VTR IR Daging, Heilongjiang Wik 4 5 Bl i
5183 By VT A AT Jiamusi, Heilongjiang A 60 Bl i
5298 By 1423k Anda, Heilongjiang P9 5 B2 i
5451 SBIEVISF57 MK Qigihaer, Heilongjiang i 16 B2 i
5296,5301 B YT 35 Anda, Heilongjiang WL S C i
5194 MRV 853 k4% 853 , Heilongjiang 47450 D i
5419 M VT A AR DT Jiamusi, Heilongjiang FAE S D i
5424 BT A AT Jiamusi, Heilongjiang 455 D i
5433 By T JL=4¢3 Jiusan, Heilongjiang L5 14 D i
5435 By T L =4 Jiusan, Heilongjiang SR 38 D i
5439 By VLT Nenjiang , Heilongjiang B8 D i
B. japonicum USDA 110 USA Clycine max C i

B. elkanii USDA 76" USA Clycine max
S. fredii USDA 205" USA Clycine max
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Pk 5329 F1 B1 B 9 AR 3R B8 Bk 5308 5 2 1L Bk

B. japonicum CCBAU 83623 (EUI45982) IEZAZ KT
ELUARRIME 100% AR —i2, C #F AR EL B 5301
B2 BEAACR B PR 5451 52 LLE R B. japonicum
110(NC 004463) 7E &G & & I LIAHPIE 100% F7E
—, Al RERIFCER R 5475 SRR B. japonicum
USDA6' (AB231927) fE R G K B I IRAE—ilL, JT 5
ZHMANT 0.1%, KB IGS #F A.B M1 C 5
B. japonicum>FE 4 K ZF V) D FERIA R F K 5194 5
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F—i, PP ERE/NT0.3% ,£WIGS B D 5 B. i-
aoningense 525 3 AR o
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Fig.2 Phylogenetic relationship between the representatives of isolated soybean rhizobia

and the reference strains based on aligned sequences of 16S rDNA
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