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Physiological mechanisms of soybean and rice in responses to aluminum stress. LIU Ni-ge,
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Abstract: A hydroponic study was conducted on the root growth, nutrient uptake, and root extracts
and exudates of soybean and rice under aluminum ( Al ) stress. The results showed that low Al ( 10
pmol + L") stimulated the seed germination and root growth of soybean, but had no obvious pro-
motion effects on rice. Al stress increased the P uptake, but decreased the K, Ca and Mg uptake by
both soybean and rice. Rice accumulated less Al and more P than soybean. When exposed to Al
stress, the soluble protein content in soybean and rice roots increased, soluble phenol decreased,
while soluble sugar increased first and decreased then. The citrate content in soybean roots de-
creased obviously under Al stress. Compared with soybean, rice accumulated more soluble protein
and phenol and less citrate, but no difference was observed in soluble sugar content. Al increased
Under Al stress,

soybean roots possessed a higher cation exchange capacity than rice roots. It was suggested that soy-

the exudation of citrate and soluble protein, phenol and sugar from soybean roots.

bean and rice had different physiological responses to Al stress. The Al tolerance of rice was proba-
bly associated with its higher P uptake and lower cation exchange capacity than soybean, while root
exudates had no significant correlation with its Al tolerance.

Key words: Al stress; nutrient uptake; root extracts; root exudates; cation exchange capacity.
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Tab.1 Effect of Al treatment on the germination of soy-
bean and rice seeds

F2 SRACEITKTEINK T RIS IR H R 0T
Tab.2 Effect of Al treatment on the nutrient uptake of
soybean and rice seedlings

FETF i 7R K T Soybean K F& Rice
Nutrient ion Treatmen_t] ey W e W
(umol - 1.71) Root Shoot Root Shoot
Al 0 - - - -
(mg-kg™!) 10 159.13d  12.91a 58.43d 11.67a
50 1500. 06¢ 11.41a 836.49¢ 10. 59a
100 1817.89b  12.77a 1068. 43b 7.39b
500 2960.51a  14.47a 1643. 58a 9. 65ab
P 0 1. 68¢ 2.19a 3.42b 8.82a
(mg-g™") 10 1.87¢ 2.13a 3.77b 8.99a
50 3.02b 2.09a 4.59a 8.72a
100 4.53a 2. 10a 4.73a 8.8la
500 4.6la 2.03a 5.00a 8.51a
K 0 9.40a  22.06a 31.26a 34. 84a
(mg-g~!) 10 9.22a  19.41b 30. 40a 25.93b
50 8.65b  18.72bc 27.85ab  25.66b
100 7.74c  17.50c 22.21b 25.12b
500 7.65¢  17.11¢c 21.56b 24.12b
Ca 0 2. 11a 6.23a 1. 34a 3.72a
(mg-g™!) 10 2.05a 6. 18a 1.22a 3.52a
50 1.57b 5.34b 0. 86b 3.21ab
100 1.32b 5.20b 0. 66b 3. 04ab
500 1. 40b 5.12b 0.53b 2.48b
Mg 0 8.32a 2.76a 5.96a 1. 30a
(mg-g~!) 10 7.68ab  2.33a 5.49a 1.15a
50 5.06b 2. 12a 5.23a 1. 05a
100 4.91b 2.02a 4. 66b 1.07a
500 2. 84c 1.90a 4.83b 1.05a

27 AL HE 50% Ffi - RHER  BRAMRK
Crop Al treatment KRFREL Germination ~ Root growth
(pmol - L=") 50% seed rate before
germination (%) transfer
time ( d) cm )
RE 0 L5 91.67 4.46b
Soybean 10 1.5 91.67 5.67a
50 1.8 86. 67 4.23bc
100 1.8 85.00 3.17cd
500 2.0 76. 67 2.83d
KA 0 1.2 93.45 6. 03a
Rice 10 1.2 92. 10 6.08a
50 1.5 87.50 5.36ab
100 1.5 86. 67 5.13b
500 1.8 80. 00 4.94b

[l — e P A 7] 57 B R 22 5% .35 ( P <0.05 ) Different let-
ters indicated significant difference at 0. 05 level in soybean and rice re-
spectively. T [H] The same below.
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AT P S EAMAREZR(P <
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FRAL SRR R R ARG AR 3R T M I % ik, 1 LK
FEAR R AT PR I 2 B 8 T K L. IR G I K S
TKFEAR 28 AT IS b 6 s B SR AL BH( 50 ~ 500 pmol
< LTV )UREERYIE N, K S RK R AR 2 AT A
R 5 R A ER VR B A RIS, R R K R TV M o i
WHZES(E1A).

B A 3R A R RN R R I A R TR 43 A 1 . 50
pmol + L™ AR A LA, IR S A7 AGE IR 43 WA dk 2 Xof R
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It MR B SRR EE (R I KRR R AR R S Wb i
GEASHG M. FR AL FVR B AR R, R S 43 AR 1 A
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F R ATV 1 43 0, T L K 2 43 0 ) 5 v K
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T 7K e AT AP 3 5 ) B G B 28 25 53 &1 1B)).
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Fig.2  Effect of Al on the concentration of CEC in soybean
( 1) and rice ( I ) roots.
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