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Response of root border cell in red cdwpea to aluminum stress

DU Xing, LIU Peng” , XU Gen-di, CAI Miao-zhen
(Key Lab. of Botany, Zhejiang Normal University , Jinhua 321004 , China)

Abstract: Experiments were conducted with red cowpea ( Vigna ungniculata ssp. sesquipedalis cv. chuangfeng) as ex-
perimental materials to study the numbers, activity and responsiveness of root border cells to Al stress using aeroponic
cultuire. The results indicated that root border cell number of red cowpea increased rapidly with the elongation of root. It
reached peak being around 5300 when roots were 10mm, then it decreased slightly and kept rather stable. All root border
cells had a high viability, which was higher than 85% . With the extending of root, activities of board cell were promoted
stepwisé; while peetin methylestcrase (PME) activity in root cap was abated indicating that PME activities were closely
related with root border cell separation. Root border cell”s viability in intro decreased with increasing of concentration of
AP* and/or their access time to AI** . No significant difference on PME activities in root cap was observed between

treatments treated under different AP+

concentration when cowpea roots had same length.
Key words: red cowpea ( Vigna ungniculata ssp. sesquipedali cv. chuangfeng) ; root border cell; viability;

peetin methylestcrase (PME) ; aluminum toxicity

AR 2% 40 g (Root border cell) 2 M 4B 5 2% T B %
R 2R 4 2 AR 0 R I YO — B R AL 40 S, A W B
ERMEBAAEER L. REPMBFR KL EH
FEBSARA G AN . %, REMBHE NN BREH
HRRBPELETRHERT-HORBE =, AL
ERMERSEFEEBER AREFEREH,
BT 1919 4£, Knudson #L % 8 H IR Z I R A 5 1
B, TA A LR FE T B T T A9 R 3 B 1 i R A

Y/ B #: 2005-08-15 B MEE A M 2005-12-13

BRI EIHRFIRANTOER. EER, BKE
BEWIERRN, AR ZEYFH D ZAREE T
YERY AL AMRRE A RIF WAL W —RAVBEEY
T8 YERY L2 W R, 3o 15 AR BB B, 4R W R 7
FRAFREAFEERID,

B ERRELRPEDERRTOEERY
B, EFUEFEERLREALBOERAF
L, EpH < 5 RRERXAGT, THEEMNE(ER

BETE: BFEAMPEES(30540056) ; HiiLH B AR 2540 H (403185, 303461) B,
REBA: HEOQ8—), &, WTBTA, BLBRE, TENTRDABE LAY BRI, * BAES



53 2,45 4T T AR 4 40 M X 4 3B A i Y 723

RAPY) MASHEHMYMETEBE, EFER, M
HRERAEEH 2™E, RERRWAHENR
P A0 A R BR P RE R RO ME A, SRR AL R, SR 9 4
o, FEH 2 T R B AT o A A B 4% S
B|ER,ENEYBEOEERNBRR, MRALEES
FRBRMALES, R ARKRMD S A R I
AT R R R RRNERE, 5
AP A, B R 4 3T 48 B 00 BUR K, R 7 0B
S8 R T AR 45 400 A 6 T 5 7 4L 400 T 45 2 L 2 1 F
RTPRFEEEN. Bl , A LKA MBI THER
ERMY B A 14 B 48 MO B TR A B
B (Pisum sativum) . H ¥ ( Sesbania exaltata) . B 75
(Medicago sativa), K H (Glycine max) H 3% &
( Phaseolus vulgaris) %10 W7] | 3 3% 56 40 g 2= 4t iy
HEBREEYNEENEWIE  FRTILEHE
20 ML A 0 A e e B L R W N, O 4R TR R
M X EL 7= 8 R AR R 2 AR R

1 MRS

1.1 X iEF

BRI M A TR FARKEEMERLD
8L & (Vigna ungniculata ssp. sesquipedalis cv.
chuangfeng) .

B ATLEMF, ARKEM 4 —6h, BF
BCHRBREFHEER(FRERULEEAGHEESYT
AENEFMBEOARK) #FHFEAR,BHTT
EHA BLIRAR , L2 O a4 50 18 W8 5% 5% L b 5 3R 7
Ao
1.2 MERBSHZ*

1.2.1 BEHMEBEMFEBERANE  FEHLBTHR
BKH 5.10.15.20.25mm BIHR LR, 1 HB A 20pL %
@K BRRBEEh 15 ~30s, 8 S M ZE K
Wiln 20uL FDA —PI ( Fluorescein diacetate —pro pidium
jodide) $ ¥ (FDA 25 pg/mL.PI 10 pg/mL) (3114 41
BERSHRWL 1:1RE), ABRRERR K ILK,
BB, BEEHE 15Smin 36,05 40pL P60
AR . B 10pL, A i 3R BB . %6k
BHBETRESAKEHNELAR, BB EHH
B4, BHE S WK, BILIZMBKHBE AN
HEHMEFEE,

1.2.2 Ry PME B§ CRBE P 2R ES ) 35 M A9 W 2
£ Richard % 19 77 %), BB K X 2.5.10.15,
20.25mm HYR & 40 1, 5+ FIBTBL 2 —3 mm AR 4R,
BT A 200uL PME B§ 2 BUMB (Citric acid 0.1

mol/L, Na,HPO; 0.2 mol/L ,NaCl 1 mol/L, pH 5.8)
WSk BT SE &, BF S MR A B O F, VKB
BE 1h, BRE 20min R % — W, 1h &, TF 4C, 15000
r/min, B L 10min, BL_F 3§ ¥, B0 5 PME ﬁﬁﬁ(ﬁo
-20CTRFERH.

Y EREH[0.5% (W/V) Citrus | ectm(Slg-
ma) \NaCl 0.2 mol/L .0.15% (W/V) Methyl red, pH
6.8]. 43 3HL 20,40,60.80.100.1204L 0.01 mol/LEY
EHBRIMA 4mL Y W, 5250m F 9 4356 56 B 44, W)
Hi6F H B oD H R HEL .

# 10 pL PME SR BUBINA 4mL WS WP,
FE4r 1R AT, 37°C /K 2h,525nm 43 Y6 36 B OD {8,
BEREHZDTHEHARKEILISRORE
PME B§f9&E ¥, EE 3 K. PME B85 1 Root H*
nmol / (cap*h)F«mR .

1.2.3 AP*WEARSZHAMNEERNE BH
KRG MR BVEBAE 100 pL AP* A (AP W3k
B 0.50.100,200,400 pmol/L, Ca?* 0.5mmol/L, pH
6.8),28CIHIEH;7%,4.8.12.24 h J5, B 1.2.1 B
T, MRE MM FER, EHZ 5K,

1.3 HEkE

A% 0 £ LA E0HE FB SPSS 11.5 B #EFT 4
WRBENE(RERR _FHELE Tukey LE) K
%,

2 RS540

2.1 JEEREGVMNEETREER

ARG 40 MU FAR AR JL P ) B 1 B, B 5 4 6L AR
B R AR G 40 M 2 B R 3 3, ZE R K 2mm
B RE 200 NZEL,5mm BEEE AR T 3500 M EA,
AIMRK 10mm B, RROBRGHRE B XBBL,H
5300 AR FEE RE AN BERHE R, HE
A M 38 E , 15mm, 20mm B 3 4800 ANZEH,25mm
Bk 4500 M EA(FE 1),

RIEFH  EAEFRET . Ll 0% A E
FEREE MK T 85%, MENTHRENME,
UG HREAMAEELZEH RS, YREED
20mmBf , AT EREHMWHFERETHRERE,
25mm &5 20mm AR #)35 ¥ K AL, 7E 93.5% ~
95.3% 2 [d],

2.2 JIAEREREFEGRNPME)FEENTE

M EL G AR PME BERTEHEAR L (R DT LE
H, BEE A RE PME B 6905 M 2 9 1%, 8
£KH 2mm BB K, B K 25mm BB/, 5 5 F 15mm



724 HYEHFS BN %E# 12 %

£1 AUENRKSRSAMRME DEMMEFEM PME BEEE RN XR
Table 1 The relationship of root length and root border cell number, border cell activity, and PME activity of red cowpea
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Root length Border cell number Border cell activity PME activity

(mm) (No.) (%) [Root H* nmol/(cap+h)]
2 175.3+64.67 a = 482.38 £ 11.55 a
5 3520.0+ 411.60 b 87.13+2.84 a 443.88+9.50 b
10 5336.7+133.33 ¢ 90.70 £ 3.64 ab 417.30+£6.36 b
15 4800.0 £ 391.27 cd 92.38 £3.45 ab 417.20£6.25 b
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25 4833.3 £266.67 d 95.20+3.13 b 264.27+10.22 d
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Fig.1 The effect of different AP* concentration on root border cell activity of red cowpea in vitro
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Fig.2 The effect of AP* concentrations on PME activity in root caps with different root length of red cowpea
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