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Tolerance of wheat genotypes to Al toxicity in relation to their rhizosphere pH
change, NH, and NO; uptake, and nitrate reduction under Al stress

LIN Xian-yong, ZHANG Yong-song, LUO An-cheng, TAO Qin-nan
(Dept. of Resour. Sci. , College of Environ. and Resour. Sci. , Zhejiang Univ. , Hangzhou 310029 , China)

Abstract: Two wheat genotypes differing in Al tolerance were employed to study the relationship between
changes of rhizosphere pH and NO; and NH, uptake kinetics under Al stress. Tolerant genotype, Jian86-4,
was able to maintain higher rhizosphere pH than the sensitive one, Yangmai-5. The lowest rhizosphere pH of
Jian86-4 was higher than that of Yangmai-5 by 0.23 unit. The maximum uptake rate (Vm) and affinity indi-
cated by Km for NO; and NH,; were strongly reduced by Al in both genotypes, with greater reduction in the
Al-sensitive one. Jian86-4 had larger maximum uptake rate and affinity for NO; and lower for NH, than Yang-
mai-S with and without Al supply. Nitrate reductase activities in leaves and roots were severely decreased by Al,
and a greater decrease was noted in Yangmai-5. Al increased the content of free proline in leaves and roots of
both two genotypes. The increases were greater in Jian-86-4 than Yangmai-5. It suggested that tolerance of
Jian-86-4 to Al was partially achieved by increasing the rhizosphere pH to reduce the solubility, hence the reduc-
tion of toxicity of Al, which resulted from the high NO; and low NH, absorption, and higher nitrate reductase
activity.
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Table 1 Effect of Al on root length, root and shoot
dry weight of wheat genot‘ypm

10 kT E(g)

EHEEY 4E BK(m) DW of 10 plts.
Genotype Treat. Root

length # Root #i b Shoot

1Jian86-4 —Al 28.23 1.03 4.11

+ Al 26.45 0.87 3.63

Yangmai-5 — Al 33.35 1.15 4.32

+ Al 12.34 0.48 2.12
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Table 2 Effect of Al on the kinetic constants of NO;
uptake by wheat genotypes
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Jian 86-4 - Al 14.93 0.922
+ Al 9.86 1.157
Yangmai — Al 11.78 0.992
-5 + Al 5.16 1.200
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Table 2 Effect of Al on the kinetic constants of NH,
uptake by wheat genotypes

wEm  amm  SABEER e
Vmax (gmol* -
Genotype Treat. ¢ 1-h !, FW) Km (pmol-L™1%)
Jian86-4  — Al 11.82 69.74
+ Al 6.15 140.14
Yangmai — Al 14.35 66.00
-5 + Al 9.76 120.00
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Table 4 Effect of aluminum on nitrate reductase

activities in leaves and roots of two wheat genotypes

HER A3 M H Leaf A Root
Genotype Treatment (NO; pmol*h™1+g™1, FW)
Jian 86-4 - Al 1.573 0.266

+ Al 1.045 0.154
Y s - Al 1.117 0.187
ANMAS 4 Al 0.543 0.098
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Table 4 Effect of Al on free proline contents in

leaves and roots of wheat genotypes

EERE A= Mk Leaf & Root
Genotype  Treat. (pg g™ !,FW)
Jian 86-4  — Al 13.53 6.41
+ Al 19.95 9.13
Yangmai - Al 12.03 6.12
. -5 + Al 32.45 21.05
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