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Screening and Characterization of Superior Nitrogen-Tolerance Soybean Rhizobia
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Abstract: The superior nitrogen-tolerance rhizobia strains were screened from 254 strains of rhizobia, which were isolated from
7 different fertilization treatments in long-term black soil fertility and fertilizer efficiency experiment station adopting high-con-
centration nitrogen plate method and vermiculite pot. The black soil fertility and fertilizer efficiency experiment station were
constructed by Heilongjiang Academy of Agricultural Sciences in 1979. The results obtained from high-concentration nitrogen
plate method indicated that increasing urea concentration had an increased bacteriostatic effect. Urea concentration which could
seriously inhibit growth of strains was 5 g-L ™", only 11 strains could grow in this urea concentration,which were all isolated
from continuous application of nitrogen fertilizer. In the subsequent high-concentration nitrogen vermiculite pot experiment, the
best strain 5841 were selected according to the plant dry weight,number of nodules,dry weight of nodules and total N content
of the plant,which had the ability of nodulation nitrogen fixation in high-concentration nitrogen. Based on 16S rDNA sequence
phylogenetic analysis, the strain 5841 was identified as Brandyrhizobium japonicum.
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Table 1 The dose of different fertilization and the number of isolated stains
Ab ¥ JEAE R it A B

Treatment Fertilizer type Does of fertilization Number of strains

YtHR( CK) Blank control NHEAE No fertilizer 32

AHHE(M) Manure %% Horse manure 18600 kg+hm ~> 32

Ay + BN, +M) Nitrogen fertilizer & Manure JRZ + 3% Urea & Horse manure 75 kg-hm =% +18600 kg-hm 2 45

&, (N,) Nitrogen fertilizer FR 2 Urea 75 kg-hm 2 48

%, (N,) Double nitrogen fertilizer JRZ Urea 150 kg+hm > 41

&, B, (N, P,) Nitrogen & Phosphate fertilizer JRZ + 1 WSS Urea & Calcium superphosphate 75 kg+hm ™2 +150 kg-hm 28

R, Wi, (N,P,) Double nitrogen & Phosphate fertilizer FR2 + i #ii45 Urea & Calcium superphosphate 150 kg+hm 2 +300 kg+hm - 28
12,2 BRXESA BT RFONBR 63, IR A 0 i 1 AR NS AR
th ST Al B B TR S Ve B B MRV A T, L S 1 5 R e S
R 200 mg-kg ™', FEREIOLIAS h, 1K 28 ~30°C 7K ]
123 AL ERRRIKE L YMA 15 ~20°CHIRE PR, S SR B A 3 Bk,
sl Figr 45 d e s b AR AR T AR A U
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BT ) o
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PREEFIE YMA W5 55 3, £ 30°C 200 r+min ™'
AT HEIREE R 21552 W OD fH7E 0. 9 (X =600
nm) 7247, FLTE R B 10%cfu-mL ™'
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1.3.3 E5 aHAHXB KU UED P %
A, R b i XA i 20K T 200 mg - kg ™ Sy i AR
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Table 2 The number of N-tolerance strains in different treatments

JGSL] FRZ W& Urea concentration/g-1, !
Treatment 4.0 4.5 5.0 5.5 6.0

CK 23 7 0 0 0
M 21 4 0 0 0
N, +M 31 9 1 0 0
N, 44 13 4 0 0
N, 37 22 6 0 0
N, P, 25 6 0 0 0
N,P, 28 12 0 0 0
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KRN PAT Y 11 PR OK SRR 1 4 R JR AR 63,
PEATIE AT AL (200 mg-kg ™) SR A T I
s, 3 AIE M, fEm AT, 1 AR
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HATAEZE S . Ho A R bk 5833 R AR AL H
2 FERN G bR 5841 BYR G HYR T H iR 5 .

MAERRTH LR AT E ), 5 CK(AERR XS )
ML, B2 B Bk 5833 5837 ,5835 5842 5841 ,5840
A R T AR T EEHE N (P <0.05) o
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i, L IR R 29. 8%
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Table 3 Growth and nodulation of Heinong63 inoculated with different N-tolerance rhizobia strains

Btk Ho AR SR
Strains Dry weight per plant/g Nodules per plant
CK 3.182 ¢ Oe

5833 4.004 ab 75.0 a
5834 3.141 ¢ 47.0 be
5835 3.893 ab 50.0 be
5836 3.441 be 33.0 cd
5804 3.002 cd 18.3d
5837 3.999 ab 32.0 cd
5838 2.830 d 46.0 be
5839 3.407 be 48.3 be
5840 3.707 b 65.7 ab
5841 4.130 a 55.7b
5842 3.813 b 39.3 ¢

T o AR AR
Nodules dry weight per plant/mg Total N content per plant/mg
Oe 117.112 d
93.0 ¢ 179.346 a
110.0 b 119.364 d
87.0 ¢ 164.941 b
113.0 b 127.387 cd
46.0 d 113.060 d
81.0 ¢ 155.190 b
79.0 ¢ 125.016 cd
83.0 ¢ 136.153 ¢
125.0 a 136.848 ¢
129.0 a 188.307 a
108.0 be 149.582 b

B ARTFING TR Fe i AT 5% AE T 5%

Different lowercase letters indicate significant different at 5% probability level.

2.3 MEKREREFENLEE

D 1 1 e K MR IR T 5841 11 16S rDNA S
T 911, 42 28 Genebank %4 JE, 3K 15 14 % 5 0
KF995119, F|f] MEGA 5.1 SR E Bk S L
PRI 16S tDNA % [H J5 51] it 17 Neighbor-Joining 43+

Mr BB RGE LB WRE (K1), RS LK ETRIR
BRI, B8 BE 5841 5 H A 18 A AR I8 B ( B. japoni-
cum) USDA 6" HEALIH B 63T, — 3% 16S 1DNA B
JEHIAL R 99.31%
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Bradyrhizobium riomotense LMG 24129T( AB300992)
Bradyrhizobium huanghuaigense CCBAU 23303T (HQ231463)
Bradyrhizobium diazoefficiens USDA 110(AF363150)

Bradyrhizobium japonicum USDA 6T(AB231927)
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