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Biological Character istic and the Response to A lum num Toxicity of Cucum-
ber Border Cells

ZhouNan, ChenWenrng, Liu Peng , Xu Gendi, and Cai M iabzhen
(Key laboratory of Botany, Zhejiang Nomal U niversity, Jinhua, Zhejiang 321004, China)

Abstract: Biological characteristic and reponse o aluminum ftoxicity of cucumber (Cucumis sativa) root
border cells have been studied The expermental result indicated, during the rout process of cucumber
sed, the root border cells had very high viability W hen the root length was 25 mm, the number of the root
border cell reached its maxinum (about 5 480). The relative activity of IME ( Pectin methylesterase)
reached themaximum at 10 mm root length, then decreased gradually with the root elongatingon W ith the in-
creasing concentration of AT ", oot length and survival rate of border cells decreased These results showed
that aluminum toxicity had the obvious inhibition and ham to the growth of root and border cell However,
M E activity enhanced with the increasing concentration of AP, showing MM E was related 1o the stressof a
luninum on plant Smultaneously, the increase of M E activity under aluminum treament condition caused
demethylation of pectin in cucumber cell wall and increased AF* union position sots in the cell wall, thus
prevented much more aluminum from entering the cell and haming plant
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: 14 39 48 *
(Hordeum wulgare) 3d" ,
(Cucunis sativa) 1 ) 37 1h,
( 15 mm) , 37 1d, ,
500 mL , 200 250 mL , ,
10 15 , 1 000 mL (
), 28 (AICL) ,
(CeCl)
e = /
x100%
ME ( ) : 0 5 10 15 20 25mm 40
(1 2mm), 200 L ME (Citric acid 0.1 mol/L Na&PO,0.2 mol/L NaCl 1
mol/L, pH5.8) , , , 1h, 20
min 1 ,4 15 000 x g 10 min, , - 20 ME
Richard * : H M mol/ h
: 1 mm ,
, 25 mm 25 mm 3mm,
Eppendorf 1 2 4 16 24h,
2 3mm 1h 1 , 4 8 12 16 20h
ME
4 : R1: 250 mol/L, R2: 50U mol/L, R3: 1000 mol/L, R4: 200u mol/L
AlCL (pH 4.5, 2004 mol /L CaCl), 200U mol/L CaCl, .
3 3 , SPSS12.0
2
2.1 1 M E
1 , 1 Tablel Changesof border cell number, activity
5 mm ’ 1300 and PM E activity of cucumber
ME
, 5 25mm, Root length  Number of Border cell ME activity
, (mm) border cell activity (%) (H "M mol/h)
25 mm , 5 1300+148c 53.4%2.3b 0. 1305 +0. 0035a
(5 480) ' 10 3833+156b  66.2%5.0a 0. 1420 +0. 0038a
15 4013+309b 65.4+1.5a 0. 1160 +0. 0040b
, , 30 mm , 20 4127+143b  62.0+8.6a 0. 0840 +0. 0036¢
3170 25 5480 +252a  62.916.9a 0. 0565 + 0. 0039d
5mm . 10
25 mm , , ,
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, 2800 81%
89%, 2800 91% 99%, ,
7
1 , , ME , 10
mm , ME , , ME , 15 20
25mm RME 10 mm (P <0.05) , ME
o 0 5mm
2.2
2 ) ] ’
Haves ° 2h ,
2
Table2 Effect of aluminum on border cell development in cucumber
AR Concentration Survial rate of border cell (%)
of AR U mol/L) 1h 2h 4 h 16 h 24 h
0 0.72 +£0.0l1a 0.69 £0. 03a 0.67 £0. 03a 0.64 £0. 04a 0.37 £0.01a
25 0.70 £0.03b 0.65 £0.02b 0.52 +0.03c 0.43 £0.02b 0.33£0.02b
50 0.67 £0.01c 0.62 +£0.03d 0.53 +0. 05b 0.27 £0. 02d 0.21 +0.03c
100 0.65 +0. 02d 0.63 +0.02c 0.43 +£0. 04d 0.32 +0.02c 0.11 +£0.02d
200 0.42 +0.03e 0.25 +0.03e 0.23 +0. 02e 0.18 +0. 04e 0.05 +0. 02e
3
3 L L 1
1 L 3 1 1
ME , 100umol /L , AME
14
, ME Stephenon
15
, ME mRNA ME , Zhu , ME 1
(rcpmel) , AME , , 100p mol/L AP’ regmel
. AP 2004 mol/L
, ME
3 M E
Table3 Effect of alum hun on root length and activity of M E i root cap of cucum ber
AR+ 4h 8 h 12h 6 h 20 h
Concentration ME ME ME ME ME
of AR+ L ength of H* L ength of (H* L ength of (H* L ength of H* L ength of (H*
@ mol/L) oot (mm) Y mol/h) oot (mm) Y mol/h) oot (mm) Y mol/h) oot (mm) Y mol/h) oot (mm) Y mol/h)

0 10.6+0.84a 0.150+0.030d 16.9+0.99a 0.151+0.029d 20.1+0.74a 0.141+0.025c 24.5+0.50a 0.142+0.026e 28.5+0.97a  0.104 =0.030d
25 7.0£0.67b  0.179+0.039c 9.6+0.70b  0.149+0.040d 13.1+1.30b 0.116+0.040d 14.6+1.20b  0.157 +0.036d 21.6+1.80b  0.1350.040c
50 6.1+0.88b 0.226+0.040b 5.7+0.82c 0.182+0.037c 7.4%0.52c  0.174+0.036b 10.7+0.90c  0.165+0.038b 12.1+1.40c 0. 146 +0.040b

100 4.7+0.48c 0.311+0.040a 3.9%0.57d 0.231+0.038a 3.8+0.63d 0.218+0.035a 7.0+0.63d 0.190+0.040b 7.0%0.67d 0.153 +0.036a
200 3.6+0.52c 0.180+0.037c 3.1+0.32d 0.193+0.040b 2.6+0.52d 0.093 +0.040e 3.4+0.92e 0.204+0.038a 3.3+1.60e 0.099 +0.038d
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