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Physiological Mechanism of Exogenous IAA Increasing
Aluminum Resistance of Tamba Black Soybean

WANG Ping,CHEN Dongjie, LI Kunzhi, CHEN Limei, CHEN Xuanqgin, NIAN Hongjuan,CHEN Qi"

(Biotechnology Research Center, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: In this study,the Tamba Black soybean (RB) was used as the experimental material to analysis
the physiological mechanism of exogenous IAA increasing Al resistance by investigation the effect of exog-
enous IAA on the contents of endogenous IAA,H,0,,MDA, Al,citrate exudation and the activities of the
plasma membrane (PM) H"-ATPase under Al stress. The results showed that after exposure to 25,50 and
200 pmol = L ' AICI; for 24 h,the contents of endogenous IAA,citrate exudation and the activities of the
PM H'-ATPase in RB roots were firstly promoted, then decreased. However, the contents of H,O, and
MDA were increased significantly with Al concentrations increasing. Additionally, the contents of Al, MDA
and H,O, in RB roots were signiflicantly decreased while 50 pmol « L™' TAA was added to 25,50 and 200
pmol « L' Al treatment solutions. Furthermore, the citrate exudation increased approximately 2. 39,1. 73
and 6. 85-fold and the activities of the PM H"-ATPase enhanced approximately 1. 09,1. 74 and 1. 45-fold
than that of only Al treatment in RB roots,respectively. Taken together,our results indicated that exoge-
nous application of TAA significantly enhanced Al resistance of RB by enhancement of citrate exudation and
the PM H"-ATPase activity under Al stress.

Key words: black soybean;IAA ;aluminum stress;citric acid; plasma membrane (PM) H'"-ATPase
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Bige b 1 d iR 1R R, BERIRAE 6
mmol « L™" KNO,; .4 mmol « L™' (CaNQO;),.0. 1
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mmol « L™ FeSO,.2. 3 umol « L™" H;BO;.0. 455
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B AL HLS B9 RB B T CKLAgs  Aso  As A0 PRI
AbFR 24 b, &AL B AICL R EE 4350 R 0,25.50,
200 pmol « L™',¥&F 0.5 mmol « L' CaCl,,pH
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L7 TIBA, Ay v Aso s Asoo S0 TR & 4 25,50, 200
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IAAH, O, MDA & & FI g H' -ATPase i 1.
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Ao L Ao Ab ¥ RB MRS TAA & it 40 5 2 8 I 1
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CK . Ass + Aso + Azoo 5301 /R AL B AICLs ¥ BE 53 51
0.25.50.,200 gmol « L1 s A [l F BEAR F A
AbFREIFE 0. 05 K R EEZE SR TR
Fig. 1 Effect of Al on TAA contents in RB root
CK, Az s Aso s Asgo stand for treatment concentration of
AlCls are 0,25,50,200 pmol » L~ 1, respectively; The different
normal letters indicate significant difference among

different treatments at 0. 05 level; The same as below



13 +

S SR TAA S8R PR O ST AR R B AR FRAL 115

FERL R, R R RR AL B A i AR TAA i —
Ao M HXF AR 0 R RB AR 2 b A2 R 4 1 19 18 2 ML
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TEETR 1) 43 Wt Lb T Aso KR 35 FEAIR 7300, DL 124
TR AR 8 RSN TAA AT L i 35 Hh 3 5 4R
W51 RB ARG IR 1 73 W &
2.3 $EEMETHMSMNE IAA 3 RB R L FHEE HT -
ATPase i M )  M

ARBEFERI BB H -ATPase & IAA fEH]
1 F 2 A, HAE AT O 5 45 R 3R W R
H'-ATPase 2 53| RB # & Fr 15 B2 7 W6 1) 1 45 14
PRt PR AR SIS A T AR A R VR N AR TAA
Xf RB AR BT H™-ATPase T 19 5% Wi, 45 2R %
B Aus VA T A 2038 24 h J5  RB AR H' -
ATPase W6 PEW 2 B8 56 B JHE T KR (&
3. XHHEMET RBARP A IAA K& & (& D
SR IR o b A (B 2) 1 78 Ak S = AR LG
AP S E Tso Aus JToo Aso B T Auoo A B 24 h J5 . RB R
RFIE H -ATPase A9 P4 52 Ass Ao A1 Ao
REFETR A 1,091, 74 F1 1. 45 £%, o iy T, Agy X
RB MR H-ATPase 975 ¥ 1 38 7E FH & 4
R Lo Ay T A0 B F M RBARR A H -AT-

~N o0 O
(= -l
T T T d

iR IR 43 W

Citrate secretion/(nmol * g~ ")
~
[

CK IA, Ay LA, Ay LA, Ay LA, AT,

4 ¥ Treatment
B2 T B TAA X RB
AR FR AT R 70 DA 1Y) 52 Wil

Tso « Tro 7R AL B Hh 43 3 & A 50
pmol « L™V TAA 1 10 pmol « L™ TIBA; F[H]
Fig. 2 Effect of exogenous IAA on citrate secretion
in RB roots under Al stress

Iso» T1o stand for treatment solution contain 50 pmol « L' TAA

and 10 pmol » L™! TIBA, respectively; The same as below
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Lo Ao REFRAT 2 25 w85 T %0 B b, T Aus L T Ao
Lio Ao A0 B AL B Avs + Ao Agoo KB 23 I FEAR T
18.78%.24. 91% .44. 01 %, F PLH Bl Al ¥ Ji&F 1%
JOTIITY ek I B R P R . X U B A AR B 3 R S
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WA TAA W] LU RB G 2 FEAR MDA 197 45

2.5T
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Activity of PM H' -ATPase
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o
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=

CK 1511A1J A25 ISUAZS ASU ISUASU AZ(W I5V,‘A:UU ISUASUT]U
A PR Treatment
K3 T EmAb R TAA X RB A4
JG i H-ATPase 1% PE #9520
Fig.3 Effect of exogenous IAA on plasma membrane

H™ -ATPase activity in RB roots under Al stress
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Fig. 4 Effect of exogenous application of IAA on MDA(A) and H, O, (B) contents in RB root under Al stress
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Effect of exogenous application of IAA on Al content in RB roots under Al stress

A. Chrome azurol S staining of RB roots;B. Al content of RB roots
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W0 T Aso Tro AR B AT EE Too Aso BH IR, H BT
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