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Relationship on the differences of soybean
cultivars in Al tolerance and organic acids
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Abstract: Two soybean cultivars WUCHUAN, HUAZHOU differing in Al tolerance were screened from 10
soybean cultivars and used to study Al tolerance mechanisms. The results showed that the relative roots
length of the Al-resistant cultivars WUCHUAN was 133, 5 % while the Al-sensitive cultivars HUAZHOU
was 68. 9%. The resistance of the selected cultivars was further confirmed by treating the plants for 10 d with
different concentrations of AlCl3 in culture solution. Tow organic acids were induced to exude by Al toxicity
from soybean roots. Oxalate exuded rate of WUCHUAN was increased by 74% in response to Al toxicity,
while HUAZHOU had no significant change. It meant the possibility of oxalate detoxifying of the aluminum toxic-
ity in the Al-tolerant soybean cultivars was enhanced. The rate of citrate exuded in the two soybean cultivars both in-
creased in response to Al toxicity stress but no significant difference between them was observed. These results sug-
gested that oxalate might play more important role in the Al tolerance mechanism of soybean than citrate,
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yasaka,1998; Zheng %, 1998a) . Fi4#h I B AL 4L 2
LA EBESFENTHED N HF (Ginting %,
1998), At #E—SHREMERKEWEHERERF
BEEX., 23X 10 KT & # A % BB A
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KE(Glycine max L.), 10 N HRAHGF.
JTRE . MM ASHR . ARACT RBIKER. 2
FRED FHE/NB LM BRI 30 B, AR R
KERFERRE,
1.2 HREFLUE BN Ak

BREA N KN —BM AT, 30 0 B NEKRE
JH# 10 min, MH CaSO, FWBE ¥ 30 min, HZEE
KW ERMEREBAL BT 25 CEBHAT B
HEEREKH 1~2cm., BEAF-BHHFLAET
Mg ENME, H& 0. 5 mmol/L CaCl,, 25
rmol/L AlCL , pH 4.5 Y # Mt 17 4L 2 G A M
AICL) , BN ¥ EET 25 CERM T @) HITH
B, AREKES, 24 h FRWERK, HEHEMTRK
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10000, LA AT B4R R S Rh O I 5
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RABETHHYNEETERAEMNHROE
K, B L3R K AE b it 48 2 803 45 (Alam, 1981),
A —-FRAFRERESRHHREEER . HAR
¥k BE i ALCL A B 5% 37 W AP S5 A < B 1) fip e 4
BB FRERFENTRE, BEEKN
HETEAR EMZEEARNTEREARKERE
FHBEHAELSRFEBRETLE. HEBR
BRUWEBEIRK)ZEHEA 1 L 1/5 Hoagland
(PHA. Y BEFBMH L& (B 15 tk, K EE&K
$HEHBRS dEH 1 KREFRB , R4 DMAEANE
#eBE(0,200,400,1 000 pmol/L AICL ) #E47 4L B8,
10 d J5, it E R KME T 5.
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WP WS . TE Zheng 45 (1998a) T ik A
B EmmLl ek, 1 000 pmol/L AICL AEHEfFHE 11
RE L 9: 00 FFHAURE 4 W9 : FIFE BK K AR B0
Bt TaE,. BRATKT HREA 150 mL &

A 0.5 mmol/L CaCl, .pH4. 5 7 & 378 e
Eo6h, WKERE-EZLHLE, BB A 200
mL Br e ,60 CIER/KB 4, B 2 mL 0.5 mol/
L HCL.8 mL Z#B/KEFHRENER BFRBES
/N LR, R VR B B B A T A i (Amberlite
IR-120 PLUS), #3# i 5 mL Z B K B4, W4 B ik
ERHB MEBRESHKBEZ TR, H 1 mL FizhHE
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B0 10 min, FEBENFIHES,

A EENE .2 Bav A% Q002N
1.5 (U sSeai ki

{028 Waters B WA A (10 B), @Ak
14 . %8 SR 3 2% : Shmadzu (SPD-6A) ; B E M. Cu
(5 pm, 4. 6 mm X 250 mm); ¥ & 4. 0. 5%
KH,; PO, ,0.5 mmol/L TBA,pH2. 0; ¥ # 3 ¥ ;220
nm; iR 5~10 pL; H# .1 mL/min,
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Table 1 Effect of aluminum on relative root length

of different soybean cultivars

i #p Cultivars H 3R 4 Relative roct length

I~ KB Guangdali 89. 8
Hi M Meizhou B4.8
H 5 ¥, Wuhaozengcheng 76.9
{i M. 45 5 Baoheisedou 72. 4
BE VL KB 3 Liangjiangdalihuang 84.0
% P # ¥ Xiangyangchundou 114.7
BH# /VBL Yangchunxiaoli 82.9
1M Huazhou 68.9
BRYL 30 Lianjiang 30 89.38
81| Wuchuan 133.5
2 BRE M

2.1 XENBimmp
i 25 pmol/L AICI, f CaCl, IHERH# T4 BHE
P24 hFIRKEFRE GIRAR M AICL) , #it®
IR, P 3EAT K G 3T B 68 R I & R 0 i .
SRERGE D AFKXE SR E RS K 5UR
HAESEEH MR )M REK S B A
133.5%.68. 9% , K E L @4t Fix —F 28, &
RS i 48 3 (LM W B R A Rk
22 AE B ARENEEY
H-FRWT RN BOEREER.
H AR 9 AICL A BI3% 38 W P 25 16 K A [ o
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Fig. 1 Effect of different Al concentration on the
root growth of different soybean cultivars
(Error bars stand for S. £E)
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Fig. 3 Citrate exuded rate in roots of different
soybean cultivars in response to Al toxicity

(Error bars stand for S. £ E)
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Fig. 2 Oxalate exuded rate in roots of different

soybean cultivars in response to Al toxicity
(Error bars stand for S. =E)
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Fig. 4 Oxalate content in leaves of different
soybean cultivars in response to Al toxicity

(Error bars stand for S. +E)
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Fig. 5 Oxalate content in roots of different
soybean cultivars in response to Al toxicity

(Error bars stand for S. £ E)
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MAZAMEY KT ERBWHET RaWwe—nAE
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FEFPHBSERU L 3HEBALEE I —RAR
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Fig. 6 Citrate content in leaves of different
soybean cultivars in response to Al toxicity
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