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Abstract. Hydroponics were used to compare eight genotypes of four Poaceae plants ( Oryza
sativa L., Zea mays L., Sorghum bicolor (L.) Moench, and Triticum aestivum L.). We
investigated their resistance to aluminum ( Al) and analyzed the polysaccharide components of
the cell wall after Al accumulation. Results revealed that under 5 — 200 umol/L Al treatment,
rice exhibited the strongest Al resistance, whereas wheat demonstrated the weakest, thus
further experiments were carried out on rice and wheat. Under 50 umol/L Al treatment, the
content of pectin and hemicellulose 1 was higher in the wheat root tips than that in the rice root
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tips. Furthermore, Al content in the cell wall of ‘ Nipponbare’ and ‘Zhefu 802’ seedlings
accounted for 78.7% and 91.6% of that in the root tips, and in ‘Yangmai 18’ and ‘ Yangmai
16’ seedlings accounted for 64.9% and 72.1% of that in the root tips. The Al adsorption-
desorption tests further showed that Al uptake in the wheat root tip cell wall was higher than
that for rice, whereas the desorption rate was lower than that for rice. The cell wall was the
main site for Al accumulation, the pectin component in the cell wall was the major binding site
of Al-sensitive rice and wheat genotypes, and the hemicellulose 1 component was the major
binding site of Al-tolerant rice and wheat genotypes.
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Fig. 1 Effect of aluminum on relative root elongation in Zea mays and Sorghum bicolor (A) ,
Oryza sativa and Triticum aestivumn (B)
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Note. Data are means + SE. Values followed by different letters in the same column are significantly different at P < 0.05. Same below.
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Table 2 Percentage of aluminum accumulation in cell wall polysaccharides

X CK 50 umol/L AIP*4bBE  AI®* concentration
3+ 52y
APRIR CHAE  CWRE802’  Hik18  HpEk 16’ CHARS Ui %18’ %16’

Al*" source  “Nipponbare’ ¢ Zhefu802’ ‘Yangmai18’ ‘Yangmai16’ ‘Nipponbare’ ‘Zhefu802’ ‘Yangmail8’ *Yangmail6’

(%) (%) (%) (%) (%) (%) (%) (%)
A i B 70.8 42.2 85.2 58.8 78.7 91.4 64.1 72.8
P 44.4 31.3 44.7 14.1 23.7 58.2 25.2 43.6
YA 28.9 15.0 52.7 20.6 53.7 31.8 39.2 27.9
RLYER 2 13.0 8.8 17.9 6.6 1.3 1.6 0.6 0.6




518 7R 1 55 37 %
S 60 : 60 [ & ‘FIA0E “Nipponbare’ B
3 * i1E802 Zhefug02’ A A , sesessstesessestse
g A ‘LA ‘Nipponbare’ A '#iiE802 Zhefu802’..oo
=50 50 | o
< *
° — .
i 3 #E ¢
25w 25 w0 R
Bk & g *
z 0 455‘ [ * AA
% 30T S 30 aAAl
= o® = * AA
2 ‘2 00.00"““ E%% . add YL
X3 PRYS 44 K2 o0k . anst
EE 2 x“xx:AA“““““‘“““ =E 20 . “AAA‘
) g2ia4 . ab
210 .gt‘x 1op ¢ at
3 ‘A“ ® .t
§ olatt . . . . . oekt . . . . .
© 0 100 200 300 400 500 600 0 100 200 300 400 500 600
] Time (s) 1] Time (s)
a 80 -
280 C ‘ . .
£ * %16 ‘Yangmai16’ P o :iﬁiwq "Yangmai 18 D
270 & 95318 ‘Yangmai18’ .__..-l 716" ‘Yangmai16
< an®
]ﬂHg eor .l'-.. A A“AA‘A M;\;GO- lllllll-.-.---..
W <~ L]
=5 50 nh AA“‘A g 50F aentt aAAAAAAALA
=8 50 .- add [ a® aAAAAL
= o A‘A‘A #coa0t h ‘A‘A‘
g“a 40 .. AAAA § g -.l A“‘
22 =
_<f< 5 30 I.AA‘ 2‘\; S 30 F . ‘A“
=E wgst R "t
G20 wsh 200wt
o i a aA
2 i at
T 10 1 10F ®=a
E 1 .:A
E o . . . . . , 0 . . . . . ,
© 0 100 200 300 400 500 600 0 100 200 ) 309 400 500 600
I 1E] Time (s) i E Time (s)

B4 KFEEF/NERKCMBMEERT Al B UK B -7 R 5h 71 5 #h 2%

Fig. 4 Adsorption-desorption kinetics curves of aluminum in the root cell wall of O. sativa and T. aestivum
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