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Aluminum adsorption/desorption of cell wall in root tips and
its relation to Al tolerance in wheat
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Zhejiang University , Hangzhou 310029, China; 2 Xinyang Agricultural College , Xinyang 464000, China)

Abstract: The response of root systems of Al-resistant (Xiaimai-1) and Al-sensitive (Fu-84) wheat ( Triticum aestivum
L.) genotypes to Al toxicity and the relation between root tip cell wall composition and Al adsorption/desorption by root
apex cell walls were examined in this paper. Root elongation of both genotypes was markedly inhibited when wheat roots
were exposed to 30 pumol/L AICly solutions for 24 h, but the inhibition was more conspicuous for Fu-84. Relative root
elongation rate of wheat genotypes was markedly decreased with the increasing of the Al concentration, and the inhibitory
rate of root elongation was 33.3% for Xiaimai-1 and 70.9% for Fu-84 after 24 h treatment of 30 pmol/L AICl;. In both
genotypes, the content of accumulated Al, pectin uronic acid and the amount of Al adsorbed by the cell walls in 0-10
mm root segments was significantly higher than those in 10-20 mm, but the desorption rate was slightly lower in cell walls
of 0—10 mm root segments than that of 10~20 mm in Fu-84, however desorption rate had no difference in Xiaimai-1 be-
tween different root segments. In 0—~10 mm root segments, the cell wall pectin content of Fu-84 was significantly higher

than that of Xiaimai-1. Al content in the root tips and the amount of Al adsorption by the root tip cell wall in Fu-84 were
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higher than those in Xiaimai-1. Decreasing the degree of methylation (DM) of pectin in cell walls with 1.0 mol/L
NH; * H,O for 2 h, the total amount Al absorbed was decreased about 17.1% in Xiaimai-1 and 20.9% in Fu-84, while

the effect on desorption rate was negligible. The preliminary results showed that root tip was the primary site of Al toxici-

ty, and differences in pectin content and DM of pectin in cell wall of root tips contributed to genotypic differences in Al

accumulation in root tips and thus Al resistance of wheat.

Key words: aluminum toxicity; cell wall; pectin; root elongation; wheat
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WIHEE 20 min, ZRBEWREHEZBEFARBAR,Z
RWLEHIF T/ 25 CIEFRA P RBMAHETF 24 h, KB
ZBHNNEHBE R ERN L, ERENETER
0.5 mmol/L CaClL,(pH 4.5) WK S LR AL £,
HREH CaCl, 7K, A 0.1 mol/L HCL F1 0.1 mol/L
NaOH #8%5 pH 1. /N2E 40 i 76 06 B8 #0138 15 1 &) 40
B 14 h A 10 h ERIBRETE R HEREE
438K 25°CH 20°C 6 '

1.2 PNERKMBAITHKEHNE

BREN S em ZHW/NELEEFRES 0.30
pmol/L AICL A5 0.5 mmol/L CaCl,(pH 4.5) I+ o
F0.6.12.18.24 h W EFERKE, B4 H 0 £
20 PRSI IR S,

[ B /N 22 4 B RS R 7E S 0.10.20.,30.40.50
pmol/L AICL# 0.5 mmol/L CaCl, ¥ ¥ (pH 4.5) H #%
7% 24 h, ELAHRT A FINE R K, BA W E
0 H. LHEHMERARAMKEZAIRAMK
B, 1R Z A8 XF i & 2 (Relative root elongation ) 4 £5 Ak
HEBAELEABRHEKENE 2L,

1.3 AEARBHASENNE

INETFER 30 pmol/L AlCK B9 0.5 mmol/L CaCl,
(pHAS)BER PR 4 WE AEZBEFKBERBER
JEYIBUBE R 4R 10 mm.10 ~20 mm R BT, KR E,
REHRRERASIH RN EHESE,

1.4 ZHMEEERIRI '

NEGEEREFRI AR ERZXER1.1),
KEER L, B/ ZE 0 ~10,10 —20 mm R B, #%
Zhong I Lauchlil'® g 77 B RY G SR B IR EE . %
REFRE , A BF ok BFEE A KR , vk 2 B wh
VEPI K, BRIk ZBEFE R 10 mL/g B E, BF
B BABLOE,IFEKBPF 20 min, HRKLE



194 HWERSENEIR 13 %
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B0 10 min, FEE L YEWR, UTIEY) B o 40 M BE , ¥ IR
TH,&H.
1.5 ZMBXEESHSBEMNE

2 B8 Zhong # Lauchlil'® ) ¥ BEAT 40 BE &
WHDH B ARELZHHEBRRSESR Taylor
F1 Buchanan—Smith!*%] BB E .
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Fig.1 Time courses of root elongation of wheat in a solution

containing 0 and 30 pmol/L AICL
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Fig.3 Differences in Al concentrations in two root segments of
wheat genotypes grown in 30 pmol/L AICl; solutions
atpH4.5for24 h
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Fig.5 Adsorption (A: Xiaimai-1; C: Fu-84) and desorption (B: Xiaimai-1; D: Fu-84) kinetic curves of Al
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17.2% (46 84 &),

MNE SB.D ARAJEH, FEE 1 SHMRBEH
MREER MBI R MR EA -, HERm KR
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HER 1 EGER 2 REBRREEEER T 1020
mm AR BE , JEL7E R — HR B rf 2 A3 [ 750 440 0 B ) 2k 4F
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Table 1 Difference of the uronic acid contents of cell wall composition in two apical root segments

EHAE BB (em) BB HELER 1 S Y ¥ W) S

Genotype Segment Pectin HC 1 HC 2 Total
FiiE#E 1 5 Xiaimai-1 0~10mm 11.32£0.27 b 29.87+3.94 a 23.04+8.51 a 64.23£12.72 a
10 ~20 mm 9.45+0.58 ¢ 15.81+1.65 b 11.90+1.09 b 37.16+3.32 b
8 84 R Fu-84 0~10mm 14.86:0.82 a 34.89+5.03 a 20.20+1.93 a 73.27+7.78 a
10 ~20 mm 9.96 £0.53 be 18.07+1.35b 11.94+1.51b  39.97+3.39b

HE (Note) : B —FIRFEFHERREFE 5% BFEKF . Different letters mean significant at 5% level.
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