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Abstract; To provide theoretic base for screening of bacteria induced anti-adversity effect from bacteria induced cold resist-
ance in soybean,soybean seeds coated by bacteria were grown on farmland where Heterodera glycines occurred seriously in Lia-
oning and Heilongjiang province with liquid nutrient medium treatment as control,and then investigated the growth of soybean
seedlings and the cyst nematode occurrence, and performed molecular identification of outstanding strains. Sneb69, Sneb82,
Sneb179 and Sneb218 showed significant cold resistant effect for soybean seedlings. It was also showed that bacteria could
control soybean cyst effectively as the treatment of soybean coated by strain Sneb69 ,Sneb82 ,Sneb179and Sneb218 showed soy-
bean cyst control effect by analyzing the number of cyst on the root, the number of cyst in the soil and the number of soybean
cyst nematodes in the root. In different district, bacteria treatments showed stable resistance to adverse environment, it proved
Sneb69, Sneb82 , Sneb179and Sneb218 would become the potential agents to resist adverse environment. Sneb82 and Sneb218
showed inhibitory effect on root rot. Six physiological indicators of soybean under bacteria strain showed better performace
compared with the control, indicating strain Sneb69, Sneb82, Sneb179 and Sneb218 had good adversity tolerance ability.
16SrDNA sequence analysis showed Sneb69 ,Sneb82 and Sneb218 were related to Bacillus megaterium and Sneb179 were relat-
ed to Pseudomonas aeruginosa.
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Fig.1 Effect of different bacterial strains coating on

formation of soybean root cyst numbers
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Fig.2 Effect of different bacterial strains coating on

soil cyst around soybean roots
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Fig.3 Effect of different bacterial strains coating on

cyst in soybean roots
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Table 1 Effect of different bacterial strains coating

on soybean root rot

LT HEF BB RIR S g T
Kangping Daqing Heihe
b3 Liaoning Heilongjiang Heilongjiang

Treatment il PR WREIERC BIRL IR PR

Disease Control Disease Control Disease Control

index/% effect/% index/% effect/% index/% effect/%

CK 86.67 — 80.00 — 68.00 —
Sneb241 42.67 50.77 66.67 16.67 60.00 13.33
Sneb243 70.67 18.46  81.67 — 60.00 11.76
Sneb274 52.00 40.00 81.67 — 51.67 24.02
Sneb252 76.67 11.54 44.44 44.44  45.33 33.33
Sneb179 56.00 35.38 80.56 — 48.00 29.41
Sneb82 80.00 7.69 36.11 54.86 49.33  27.45
Sneb218 64.00 26.15 66.67 16.67 36.00 47.06
Sneb329 68.00 21.54  80.00 — 58.33 14.22
Sneb586 73.33 15.38  81.33 — 61.33 9.80
Sneb56 75.00 13.46 50.00 37.50 49.33 27.45
Sneb226 69.33 20.00 42.22 47.22 43.33  36.27
Sneb60 78.67 9.23 61.67 22.92 58.33 14.22
Sneb69 62.67 27.69 50.00 37.50 65.00 4.41
Sneb372 64.00 26.15 36.67 54.17 63.33 6.86
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Table 2 Effect of different strains on soybean seedling grouth

RAFARAHEHRERLEXIHFH AT EPEROFI

K Root lengh/cm i Height/cm JRAR# Fibred number HFE Root dry weight/g

b b % F H Plant dry weight/g

HFE L Root shoot ratio

?W%:: BT KIK E0) P KR R I KIK R e DAV B 32 PN By ¥ PN E0)

Kangping Daging Heihe Kangping Daqing Heihe Kangping Daqing Heihe Kangping Dagqing Heihe Kangping Daqing Heihe Kangping Dagqing Heihe
CK 12.43 aA  10.69deBCD 11.26abA 14.45 aA 18.06aA 18.69abA 32.07 aA  21.47ghGH  40.07abA 0.297abA  0.203bBC  0.416abA 1.097aA 1.684aA 1.736aA  0.275aA 0.121dB 0.247aA
Sneb241  12.52aA  11.26bcdeBCD  9.85bA  15.19 aA  16.76abcABC 18.27abA 34.47 aA  38.50abAB  40.67abA 0.312abA  0.176beCD  0.417abA 1.341aA 0.688gE 1.473aA  0.239aA 0.256bB 0.323aA
Sneb243  10.53 aA  12.47abcAB 11.15abA 14.72 aA 14.29efgDEFG 19.15abA  32.00 aA uuwmwmmn 36.40abA  0.366aA  0.172bcCD  0.441abA 1.348aA 0.932efgCDE  1.899aA  0.286aA  0.207bedB  0.239aA
Sneb274  12.64 aA 11.28bcdeBCD 11.85abA 14.03 aA 13.15ghiFGH 19.98aA 31.27 aA 27.04efgEFG 41.07abA 0.264abA  0.141cD 0.490aA 1.071aA 0.678gE 1.994aA  0.247aA  0.204bcdB  0.267aA
Sneb252  13.64 aA  12.72abAB  11.93abA 15.03 aA 11. 74ijH 17.85abA  35.00 aA 23.50fghFGH 35.80abA 0.293abA  0.142¢cD  0.380abA 1.225aA  0.835fgDE  1.424aA  0.260aA  0.210becdB  0.307aA
Snebl179  12.99 aA 13.86aA 11.28abA  14.29 aA 16.28bcdABCD 18.71abA  27.70 aA u“wnm\mwmm. 38.93abA 0.255abA  0.173beCD  0.436abA  1.133aA  1.475abcAB  1.568aA  0.235aA 0.120dB 0.285aA
Sneb82  10.56 aA  11.83bedBC  10.5bA  13.95 aA 14.71defgCDEF 17.62abA  27.93 aA NMVNMMMA 36.53abA  0.246bA 0.284aA  0.408abA 1.017aA 1.201cdeBCD 1.471aA  0.264aA  0.238bcB  0.346aA
Sneb218  13.94 aA 13.91aA 11.17abA 14.33 aA  17.12abAB  16.89abA 36.10 aA  36.50bcABC 38.67abA 0.280abA  0.156cCD  0.349abA 1.089aA  1.246bcdBC  1.279aA  0.265aA 0.124dB 0.284aA
Sneb329 13.87 aA 10.98cdeBCD 11.03abA 13.33 aA  12.49hijGH  19.33abA 33.87 aA 27.50efgDEFG 37.53abA 0.256abA  0.172bcCD  0.409abA  1.096aA  0.994defCDE  1.512aA  0.236aA  0.208bcdB  0.282aA
Sneb586 12.74 aA  9.87eCD 13.21aA  13.66 aA 14.86defCDEF 19.68abA 32.40 aA 18. 00hH 45.33aA  0.255abA  0.202bBC  0.450abA 1.123aA  1.404abcAB  1.829aA 0.231aA 0.144cdB 0.271aA
Sneb56  11.33 aA 9.78eD 11.00abA 14.89 aA 13.33fghEFGH 17.23abA 30.60 aA wwﬁo%MMo 36.73abA 0.274abA  0.152¢CD  0.351abA 1.187aA 1.193cdeBCD 1.313aA  0.235aA 0.127dB 0.333aA
Sneb226  12.84 aA 11.33bedeBCD 10.25bA  14.00 aA 14.96defCDEF 19.45abA  34.23 aA 29.07efCDEFG 35.60abA 0.286abA  0.149¢CD  0.441abA 1.261aA  1.257bcdBC  1.808aA  0.231aA 0.122dB 0.266aA
Sneb60  12.69 aA  11.85bedBC 10.87abA  13.77 aA 15.39¢deBCDE 18.81abA 34.23 aA 42.80aA  38.20abA 0.262abA  0.249aAB  0.450abA 0.932aA  1.529abAB  1.712aA  0.280aA  0.163bedB  0.276aA
Sneb69  13.29 aA  12.46abcAB  10.69abA  13.54 aA 14.04efghEFG  16.33bA  36.20 aA 27.50efgDEFG 38.20abA 0.253abA  0.139cD 0.320bA  1.114aA 1.212cdeBCD 1.128aA  0.236aA 0.755aA 0.308aA
Sneb372 10.98 aA 11.23bedeBCD 10.33bA 15.29 aA 11.23jH 18.31abA  32.60 aA 35.60bedABCD 33.53bA  0.262abA  0.256aAB  0.377abA  1.110aA  1.40labcAB  1.694aA  0.242aA  0.183bedB  0.233aA

[ BAGARAAR R KNG 78453 5377 1E 0. 01 F10.05 KF LS RE.

Values within a column followed by different lowercase and capital letters are significantly different at 0.05 and 0.01 probability levels, respectively.
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85
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T

¥ Jl DNAMANG.0.3.99 %t 4 #i%%5 K T Hi i
A 165 TDNA S [ FF 9147 (0 £ 1 i 2 o %2
B . B4 Bk Sneb69 , Sneb82, Sneb218 F¢ 3] [d] E. K 2 1fL
¥ B ( Bacillus megaterium ) J¢ 3 8 &L ¥ 43 9 K
99.9% .99.9% 1 99. 8% , B £ Sneb179 JF %] [A] 4
R B0 1 ( Pseudomonas aeruginosa ) J¥ 3 FH L4 K
99.9% . MIEl 4 FGE K E WA UL, 0 2k B /Y 4 Bkt
WA T 3 T T C i AR B A B AR R R Y 2
AT H J& ( Bacillus ) F1{R 5 # /& ( Pseudomonas )
P F Bk Sneb69 ,Sneb82,Sneb218 14 & T 2 il AT 7
B} ( Bacillaceae ) , Zf #0 ¥ W J& ( Bacillus ) ; T B
Sneb179 J& T B4 i B} ( Pseudomonadaceae) , {5 EA
Ml 7 )@ ( Pseudomonas) o

Bacillus megaterium strain HS14(GU323374.1)
Sneb69

Sneh82

Sneh218

Bacillus megaterium strain XJU-1(DQ485416.1)
Bacillus megaterium sirain gx—98(FJ823003.1)
Bacillus megaterium sirain K22-31(EU333886.1
Bacillus megaterium strain An11-2(AB244448.1
Bacillus megaterium strain WN586(D(Q275180.1
Bacillus megaterium strain RB-05(HM371417.1
Bacillus aryabhattai strain BSW22(EF114313.2)
Bacillus megaterium (AB334764.1)

Bacillus megaterium strain 1. 2S3(EU221414.1)
Bacillus subtilis isolate C6—1(EU257453.1)
Bacillus megaterium strain WN606(DQ275183.1)
Bacillus subtilis strain rif200830(FJ527656.1)
Bacillus sp.Mal 10(AB425350.1)

Bacillus sp.P108(AB425355.1)

Bacillus horikoshii strain RB10(GU232770.2)
Bacillus subtilis isolate C14-1(EU257452.1)
Pseudomonas sp. Pseudo-EJB5(GU966670.1)
Pseudomonas sp. AGP-01(HM587311.1)

Pseudomonas aerugionosa isolate 9(FJ907193.1)

- o o =

Pseudomonas aerugionosa isolate 10(]907193.1)
Pseudomonas aerugionosa NO5(FJ972533.1)
Pseudomonas aerugionosa strain HSO(GU323371.1)
Pseudomonas aerugionosa isolateDQ8(GU269267.1)
Sneb179

45 BT bootstrap fH, 15 5 A BB R 5

Bootstrap values are shown at the branch points, submission number of the relating genera is available as supplementary data in 1] SEM Online

B4 #ROBEEMBEXFERFIA 16S IDNA ERFINSEERELEN

Fig.4 Phylogenetic tree showing the relationships of four stress tolerance strains of bacteria with the sequences of relating

genera constructed by the neighbour-joining method and based on 16S rDNA gene sequences
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