45 2 Vol. 45 No. 2
2008 3 ACTA PEDOLOGICA SINICA Mar. ,2008
pH *
¥
( 321004)
pH(3.5 4.5 5.5) (0 50 100d ol L™ %)
12 h AI%* 50pnol Lt 100dmol L™,
pH 3.5 18.6% 31.9% pH4.5 18.9% 26.8% pH5.5 8.5%
24 h 12 h pH 3.5 28.6%,
Al* 100 ol Lt 64.6 %, pH3.5 100pnol L !
At , pH
Al*
; ; pH;
X503. 33;X171. 5 A
(Al) : : -
o (9) [9.10)
pH 50 < pH <70 Al mr ,
Al (OH); Al (OH) 2 : pH < 5.0 , 2 3d ,
AP* Al (H0) 8" , AR* 2 3mn 2 000 ,
pH 0.1 mol L™ ' ca&* 48 h
AI3+ , [12] ,
pH 4.5 4.6 ARt . pH
26 %l pH , ,
pH pH
[2 4] ,
: 1
pH pH (5]
, pH 1.1
( Fagopyrum esculentum
(Root border cdl ,BC) Moench) , :
, , 10 % 30
' (6] min, 5h, ,
mRNA , , 25
, [13] , ’ '
[6 8] 70
( ) AR 0 50 100pnol L°*, AlQs
* (30540056) (Y304185 Y303461)
t ,Email : sky120 @gnu.cn
(1984 ), , Email : liwingvsh @sina. com. cn
12007 - 02 - 13; :2007 - 08 - 27



2 pH 337
pH 354555, NeOH Hd . pH APF*
pH | c*0.1mmol L1, 12 h
9 1h 1 pH
25 12h 24h Table1 Hfectsaf Al**supply and pH on root dongation of buckwheat
1.2
3+
, AlRY pH A Root elongation (mm)
@nol LY
pH 12h24h 5 , 12 h 24h
3.5 0 11.3 £ 0.6 bc 21.3 £ 0.6¢C
1.3 50 9.2 £+ 0.3e 19.0 + 1.0d
24 h , 10 rmm , 100 7.7 + 0.3f 18.0 + 1.0d
4.5 0 12.7 + 0.6a 26.0 £ 1.7a
10u | ’ 45 €0s, 50 103+ 0.6d 233+ 0.6b
, 20U | FDA-PI , 100 9.3+ 0.6e 21.0%*10c
, , 5mn, 20 5.5 0 11.7 + 0.6 b 25.0 £ 0.0a
| 50 10.7 £ 0.6 cd 21.7 £ 1.2c
H ! 100 10.7 £ 0.6 cd 19.3 + 0.6d
= Sgnificance
/( + ) x 100 % pH ns "
A|3+ * * %
1.4 o
pH x Al ** ns
APt pH 24h 10 mm , .
: 5 + ;ns -
0.2% 1 1¢( ) (p>0.05), *- p <0.05, ** - p <0.01 Note:Vaues are
15 30s, , means (n=5) + SE;n.s - mot sgnificant (p >0.05) , * - p <0.05,
(Motic BA400 EFUPR) ** - p <0.01
L EICA QWIN 2.2 pH
10 10 ,
24 h, FDA-PI
2 1 , 20 25mm
( 1a),
2.1 pH , ,
pH AI** ( 1B)
1 12h pH45 5.5 pH 24h
pH3.5 AR* 2 3 pH(3.5 4.5 5.5)
APRY , , 60% 85%
APt 50unol L1 100pnol L°*  ,pH 3.5 pH3.5 , 60% pH
18.6% 31.9%, 4.5 5.5 ,
pH4. 5 18.9% 26.8%, 80% 3 pH
pH5.5 , 8.5% pH4.5 > pH5.5 > pH3.5, 3
AR (p<0.05) ,pH AI** (0 50 100u ol L~ %)
(p >0.05  AP* ., pH AR , AR
AR* (p < , pH3.5  AIP*
0.01) : pH
24 h 12 h , 4.5 pH55 AP* ,
pH pH4.5 > pH5.5 > AR pH
pH3.5 24 h pH APRY
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, ( 17.41
M m) (9.27p m) pH4. 5
pH5.5 100 mol L~ tAI%* ,
pH AI** 24 h,
2 APR* ,
AlR* ,50 nol
L-*AP"  100pnol L™ tARY ,
1 (AP ) 64.6% pH
Fig 1 Digersed border odllsfrom root-tips of buckwhest , x 400 , PpH4.5 pH3.5
(stined by FDA-Pl) pH5. 5 pH APP*

A.' ( . ) B. ( ) . pH ) (p>
A. Live border cdlsfrom mot-tlp.sd buckwhest (green fluorescence) , % 400; 0. 05) , A|3+ (p<0. 05) '
B. Dead lorder cdlsfrom root-tips of buckwheat (red fluorescence) , x 400 21,034

pH3.5 100U nol L™~ Al ,
2 pH , (p<0.01)
pH AI**
Table 2 ?fmd AI** and pH on the viahility and mucilage (p<0- 001) ,A|3+
thickness of root border cels df buckwhesat ’ pH ,A|3+
A|3+ pH
pH .
@Unol LY Border cdls Mucilage
viahility ( %) thickness m)
3.5 0 67.6 = 6.0b 1.52 + 0.1de
50 60.0 + 80bc 171 % 0.1d
100 51.7 + 4.7¢ 2.60 + 0.2a
4.5 0 86.0 + 2.6a 149 + 0.1e
50 83.3 £ 49a 1.97 £ 0.1c
100 82.0 + 11.3a 203 +0.1c
5.5 0 83.7 + 3.2a 1.29 + 0.2f
50 83.0 + 6.6a 233+ 0.2b
100 79.5 + 1.3a 2.46 + 0.2ab
Sgnificance
pH > ns
ARt * *

pH x AI* ns **

: 5 + ins - 2 pH (24 h)

(p>0.05), *- p <0.05, **- p <0.01 Note: Vaues are Fig 2 Hfect o lowpH and A** on thickness o mudilage layer
means (n=5) £+ SE;n.s - mot dgnificant (p >0.05) , *- p <0.05, in buckwheat dter 24 h

** . p <0.00
2.3 pH 3
) 3.1 pH
24 h, 1 ’
( 2, ) APT : :
, pH3.5  100M nol L™t AI%* , pH( )
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INTERACTIONS BETWEENLOW pH AND AL UMINUM TOXICITY ON
CHARACTERISTICS OF ROOT BORDER CH.L S OF BUCKWHEAT

Wu Sheohui Cai Miaozhen® Liu Peng Xu Gend  Zhu Meihong
( Cdlege d Chemistry and Life Sdences, Zhgiang Normal University, Jinhua, Zhgiang 321004, China)

Abgract Harnt roots rdlease a large humber of border cells into the rhizogphere , which act as a chemica , physca and
biologca interface between roots and their surrounding environment. Interactive dfects of low pH and & uminum toxicity on root
gronth and border cdl characterigics were sudied. Buckwheat was grown in aeroponic culture for 12 h with Al supply varying
from 0, 50 to 100p nol L™ !, and solution pHfrom 3.5, 4.5t0 5. 5. Root dongation , border cdl viahility and mucilage layer
o the plant were measured. With Al concentration increasing to 504 nol L~ *and 1000 nol L™ * root elongation decreased by
18.6% and 31.9% a pH3.5, by 18.9% and 26. 8% a pH 4.5, and by 8.5 % hoth & pH5. 5. The dfect remained anog
the same whether the plant was trested for 12 or 24 hours With pH vaue decreasng to 3. 5, border cell viahility decreased by
as much as 28. 6 %, but the mucilage layer was not much dfected. Al trestment at 1004 ol L™ * Significantly i nduced a thicker
mucilage layer around border cells, about 64. 6 % thicker. Decreasng pH exacerbated the efect of duminum toxicity on root
gronth and border cdl characterigics Lowed activity of border cells and the thickes mucilage occurred under the treatment of
pH 3.5 and 100p mol L™ *AI** | which indicated great sigrificant interaction between pH and AI**. The resuits suggest that low
pH and dum num toxicity act jointly impaire border cdls, and the resultant mucilage layer around border cdlls plays a role of
shidd againg Al damege.

Key words Buckwheat ; Aluminum toxicity ; Low pH; Border cels; Mucilage



