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Screening for Al-tolerant rhizobium and a study on its characters

LI Xiuping'”*, WANG Ruipeng' , NIAN Hai', MU Yinghui'
(1 Guangdong Sub-center of National Soybean Improvement Center /College of Agriculture, South China Agriculture University,
Guangzhou 510642, China; 2 Guangdong AIB Polytechnic College, Guangzhou 510507, China)

Abstract ; [ Objective] The resistant aluminium strains of wild soybean rhizobia in Southern China were
screened to set up a system of isolating and identifying aluminum-tolerant rhizobium, and to establish the
foundation of effective inoculant for soybean planting areas in South China. [ Method]The nodules of wild
soybean which grew in Hunan Province and Guangzhou area were isolated by using technique of strains acti-
vated culture method. The tolerance of aluminum was detected by spectrophotometer. The growth character-
istics of aluminum-tolerant rhizobium were analyzed using the method of inoculation. The effects on growth
and nodulation of the cultivated-soybean were explored by inoculating with aluminum-tolerant strains. [ Re-
sult and conclusion] The results showed that the isolated rhizobium could grow with 200 pmol » L™" AI’*
distinct from the other strains, showing some special features of tolerance to aluminum. The boundary pH
that W20 could not survive was 4. 0, while the favorite pH was 6. 0. In the Proton flux assay, W20 had
the ability to prevent more H* from penetrating the cytomembrane than W14, which could make W20 a-
void some damage caused by H'. Inoculating with the effective rhizobium could significantly increase
soybean biomass, nodulation, N content and reduce the content of AI'* with aluminum addition. The

shoot and root biomass of soybean increased by 60. 9% and 14. 8% respectively, while the nodule num-
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ber and nodule weight increased by 66% and 209% with the rhizobium of W20 strain inoculants at 200

pmol + L™" AI’* | respectively. Meanwhile NH,-N content of shoot and root was stimulated by 25.7%

and 9.4% respectively.

Key words : rhizobium; acid and aluminum-tolerant; proton flux assay;NH,-N content
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3.04.04.5.5.0.6.0 F17.0 () YMA 3 {435 35 3
b G FEFNIE k(A 1. 2,90 5% pH.
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FEWL, - FH L U KR A ALCL, BV R B AR 3 T i 7
TERE IR

FEAP AL IR B O A 25 A0 Fh 003N 85 % LA FH
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2.1 THERERRAIIFIE

FRER I Ve A 25 W7, 200 pumol + L™ AP (B
TE X B0 AR I AR KA o B A
FREE BRI W11 5 W23 | AR A= K i 43 ]
N 15.6% 5 12. 8% ,HAH BRI AE KA Z W T
2 FUASRIRE BE (I, OO TR W20 f A A% Bl 4
U, 7 200 wmol - L' 4B M B e HUAE K B fE
KEXF IR (JE AL ZRBE) 19 90% , Ui bk W20 i 47

BERRE ) B0 T HA AR (35 1). Btk W20 1 pH
BEER M B2 A 3 0 22 Ak i B2 /N T A T AR, BR 100
pmol « L™ A" AbFHAN 7 HAth vk B A 40 A0 FR T, B4
PR W20 K557 5 pH #6505 T H A 5 5 0, 40k
PR (R 2).

®1 FREIRESRLETREEKNEMEKE"

Tab.1 Relative growth quantity of strains under different
AP’* concentrations %
. c(AlM)/(pdmol-Lfl)

25 50 100 200
W20 98.8 120.0 91.6 90.5
Cl 94.9 91.8 83.1 63.3
w3 98.0 85.8 77.1 60.8
Cc2 124.2 116.8 64.4 57.0
C5 110.9 103.1 110.8 52.9
Wil 72.0 70.3 54.2 15.6
w23 54.2 47.5 12.1 12.8

) Ak =BHal@ZEiht kAR L AL &
HEAAERANH x100% .

®2 AEIRESLETREKEFEN pH)

Tab.2 pH values of strain mediums under different AI’* concentrations

¢(AP*)/(pmol - L71)

Atk 0 25 50 100 200

W20 6.96 £0.03a 6.95 +0.01a 6.88 £0.02a 6.86 +£0.01a 6.93 +0.04a
C5 6.74 £0.02b 6.73 +0.03b 6.75 £0.01b 6.64 £0.00a 6.50 +0.05b
Cl1 6.70 £0.03b 6.81 £0.05b 6.80 +0.09ab 6.81 £0.01a 6.46 +0.05b
W3 6.37 £0.04cd 6.45 +0.04c 6.40 +0.03c 6.32 £0.23b 6.22 +0.19¢
C2 6.47 £0.06¢ 6.46 +0.04c 6.34 +0.06¢ 6.35 £0.05b 6.16 +0.00c
Wil 6.19 £0.01e 6.16 +0.03d 5.91 +£0.02d 5.99 £0.01c 5.98 +0.01d
W23 6.27 £0.02de 6.02 +0.01e 5.87 £0.01d 5.26 £0.01c 4.84 £0.01e

1) B3 3386 AR —A AR DB FA% A FREFREZ(P>0.05,18D 3%).

2.2 E% pH BAE
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NE A IR HLEGE pH g 4. 0578 pH=4.5 I,
R W20 Y REIE R A K, H Degg o > 1. 0524 pH =
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J 47 100 wmol « L™y A" AbHIR | BRI A 13
LSRR, ZEATER I 22 BRI 24 AP 355 200
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Fig.2  Proton flux accumulation variation of W20 and W14 under acid and no acid treatments
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Fig.3 Effects of rhizobium on biomass of Huaxia3 under Al’*
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Fig.4 Effects of rhizobium on nodulation of Huaxia3 under AI’* treatment
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