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Screening and preliminary application of high efficient soybean rhizobia
strains in Sichuan province
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Abstract; By N-free hydroponic, potted and field randomized block experiments, high efficient soybean rhizobia
which were best matched with the rhizobia of mainly planted soybean cultivar, Gongxuan No. 1, in Sichuan prov-
ince were screened from 70 rhizobia isolated from 33 counties with 35 sampling spots. The resulis of the first hydro-
ponic experiment show that six strains, S8, S22, S36, S46, S55 and S65 are screened out from 52 rhizobia which
are isolated from 21 counties with 23 sampling spots, and the S8 and S36 are matched “Gongxuan No.1 ” best in
the subsequent soil pot experiment. In the second hydroponic experiment, S8, S36 and CK are the positive and
negative controls screening, and high efficient strains are screened from the other 12 counties with 12 sampling
spots, the results show that plant fresh weights and dry weights of the S151, S152, S150 and S149 are significantly
higher than those of CK, and higher than those of the S8 and S36. Consequently, S151, S152, S150, S149 and S8
are used in the field experiment, the results indicate that the yields of S152 and S150 are increased significantly by
33.51%, 18. 48% compared with CK respectively, and the yields of S152 and S150 are also significantly higher
than those of the other three tested strains, S151, S149 and S8. Thus, the S152 and S150 rhizobial strains are se-
lected out with best matching “ Gongxuan No.1 ”.
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Table 1 Rhizobia strains used in this study
R B * I’ ER: &<

Experiment Strain Origin Soil type

WK $1,92,83,%4, 57,58 BEHFIRE Yaan 2o AT+ (2661 ) Purpli-Udic Cambosols

FBAEH 511,512,513 BT EITIR Ziyang HEBMEEH T (26 1) Pupli-Udic Cambosols

:)hreﬂf::: S14,515 TS E Mianyang %84T+ (%41 ) Pupli-Udie Cambosols

hydroponics 516,517 HEMNITZE Yibin 2o AT+ (2661 ) Purpli-Udic Cambosols
$21 FTHLH & Aba Fg vp A R 1 (R 4) Usti-Alluvie Primosols
$22,523 ST & Mianyang  BIB4ETE+ (B +) Ochri-Aquic Cambosols
825,526 BT E MR Bazhong AWM+ (22 1) Pupli-Udic Cambosols
s27 HHET=FE Mianyang  HEIBEEHE L (%A 1) Pupli-Udic Cambosols
$28,829 BSFETHEFE & Nanchong 618184+ (26 +) Purpli-Udic Cambosols
31,932,533 MY E Luzhou BT+ (26 14) Purpli-Udic Cambosols
$34,535,536 MY E Luzhou R AT B+ (3 4) Udi-Alluvie Primosols
$43,544 BN YK Meishan  HE B E 4+ (1K) Hapli-Perudic Ferrosols
$46,547 BS I TTEN B Panzhihua  BIB4ET% + (81 +) Ochri-Aquic Cambosols
$52 BASIETTEN B Panzhihua 8 #1824k + (31%) Hapli-Perudic Ferrosols
$53,554,555 BRTTEME Zigong WE4E + (8 1) Ochri-Aquic Cambosols
858,559,560, 561 BSFETHERKX Nanchong 6181847+ (26 +) Purpli-Udic Cambosols
64,565 FEFHT#EFH X Deyang I PP AT AL+ (W L) Udi-Alluvic Primosols
$68,569,570 PILTH AR 2K Neijiang EEIBEETE L (KA 1) Pupli-Udic Cambosols
S74 RILTRITE Leshan WE4E + (8 1) Ochri-Aquic Cambosols
$75,576,577,578 ZETFHAZEE Suining 2o AT+ (2661 ) Purpli-Udic Cambosols
S79 R THHBFE Leshan WE4E + (8 1) Ochri-Aquic Cambosols
S80 BTG BTH Liangshan  EHE/K#EA R+ (k#E+) Hapli-Stagnic Anthrosols
83 REP T E Chengdu  HABMEMEHL L (A L) Pupli-Udic Cambosols

8 WokIg S110 HENHEEL Yibin W EWE L+ (%) Hapli-Perudic Ferrosols

TRAEKR 5123 HAWHIIR Mianyang R E®E S8+ (3%1%) Hapli-Perudic Ferrosols

The strains

5156 ,5157,5158,5149
S150,5151,5160,5161

for the second

hydroponics
S152

S159
S162
S163
Sle4
S165
S166
S167

KM RATE Dazhou
FEM TR E Dazhou

WL M ERVR £ Liangshan
BT EE AR Meishan
HHE DL E Dazhou

RH IR Dazhou
ERAEH{ANIX Panzhihua
J IJLTHHEE & Guangyuan
JETigl £ Guangyuan
J T EEE Guangyuan

0 P ARET R (1) Udi-Alluvie Primosols
£68EEE L (%A 1) Pupli-Udic Cambosols
£68EEE L (%A 1) Pupli-Udic Cambosols
£68EEE L (%A 1) Pupli-Udic Cambosols
HE EIBAIE 1 (3%3%E) Hapli-Perudic Ferrosols
HE EIBAIE 1 (3%3%E) Hapli-Perudic Ferrosols
EEBEKE L (H% L) Albi-Udic Argosols
£68EEE L (%A 1) Pupli-Udic Cambosols
£68EEE L (%A 1) Pupli-Udic Cambosols
£68EEE L (%A 1) Pupli-Udic Cambosols
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Table 2 Effect of rhizobia inoculation on soybean growth ( pot experiment)

Ab3 HREEE (g/plant) B TE (g/plant) HRfE%(No. /plant) Bk (em)
Treatment Fresh weight Dry weight No. of nodules Plant height
S8 60.72 ab AB 18.50 ab A 135 ab AB 57.5a
S22 54.79 bc AB 17.72 ab A 107 be ABC 57.8 a
S36 67.07 a A 20.53a A 147 a A 59.8 a
S46 48.89 ¢ B 15.91b A 110 be ABC 53.0a
S55 58. 68 abc AB 19.21 ab A 52dD 54.9 a
S65 50.78 bc B 17.24 ab A 96 ¢ BCD 59.0a
CK 50.79 bc B 17.42 ab A 78 ¢d CD 53.0a

1 (Note) : RIFEEEARR/D KE F/5 BFEmnA0FRE] 2 735 5% # 1% BE K Values followed by different small and capital letters in

the same column mean significant at the 5% and 1% levels, respectively.
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$150,S151,S152 4 MBI MR T E = T FAXHR
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-, AT L AR E XA AR B [ RCRE S R
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S151,S150.5149 4 1R S5“H/iEk 1 5”7 KEMH
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18.5% ,ik BE K, H B2 BT $8.5149.5151 4b
H, ERMACEMERS IS T CK,EER AR
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Table 3 Effects of rhizobia inoculation on soybean growth and total N, P and K contents in plant stems

B%7E A Blooming stage I FKHH Harvest stage
R mbeE EKTE Bk RN HHRTE 2K 2% af
Treat.  Fresh weight Dry weight Plant height ~ No. of nodules Dry weight  Total N Total P Total K
(g/plant) (g/plant) (em) (No. /plant)  (g/plant) (%) (P,0, %) (K,0%)
S8 47.78 b A 9.14 a 66.0 a 101 be AB 9.56 a 1.907a 0.167a 1.036 a
149 51.81b A 9.55a 66.3 a 75dC 10.43 a 1.898a  0.143a 1.259a
S150  57.63ab A 10.21 a 70.3 a 92¢B 10.61 a 1.716a  0.165a  1.266 a
s151 56.70 abA 10.36 a 70.7 a 103 b AB 10.06 a 1.766a  0.161a  0.880 a
S152 68.33a A 11.38 a 71.1a 114a A 11.38 a 2.047a 0.165a 1.247a
CK 53.56 ab A 9.58 a 68.9 a 116a A 9.47 a 1.613a  0.135a 0.900 a

H(Note) : BIFIARI/NKE FR2HFRATEE ZEFIL 5% F1 1% BE/KSE Different small and capital letters in the same column mean sig-

nificant at the 5% and 1% levels, respectively.

x4 EMREEXNERAXEFEHXN
Table 4 Effects of rhizobia inoculation on yield of the soybean at the harvest stage

- R GIER i bEY i MR L
Treatment Yield Number of full pods Number of blighted pods Ratio of full pods to
(kg/hm”) (No. /plant) (No. /plant) blighted pods

S8 2460.2 ¢ B 33.4¢B 15.5 ab A 2.15
S149 2650.8 ¢ B 38.2ab A 14.4 ab A 2.65
S150 2892.2 ab AB 35.1 be AB 1.5b A 3.05
S151 2418.9 ¢ B 38.7a A 18.3aA 2.11
S152 3259.1a A 39.3a A 10.4b A 3.79

CK 2441.1 ¢ B 32.9¢B 12.0b A 2.75

H(Note) : BIFIARI/NKE FR2HFRATEE ZEFIL 5% F1 1% BE/KSE Different small and capital letters in the same column mean sig-

nificant at the 5% and 1% levels, respectively.
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