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Fig.1 Effects of aluminum on relative root elongation

of 3 Polygonaceae plants
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Table 1 Effects of AICI; on leaf proline content of 3 Polygonaceae plants ng/g
AICI; ¥ & / (pmol/L) Concentration of AlCly
THFh2& Plant species
0 25 50 100 400
PRI P, lapathifolium 80.7£7.28 ¢ 103.5£10.4 b 106.8+£10.5 b 129.6+10.3 a 89.744.91 ¢
FLARIA P. perfoliatum 75.946.36 b 72.245.56 b 75.5+4.81 b 86.4+7.15 a 62.14+3.32 ¢
B P. hydropiper 71.547.11 b 82.147. 14 a 85.646.56 a 89.74+8.13 a 80.5+5.73 ab
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Table 2 Effects of AICl; on leaf MDA content of 3 Polygonaceae plants nmol/g
AICL; ¥ £ / (pmol/L) Concentration of AlCl;
TP FIZE Plant species
0 25 50 100 400
AN 2 P, lapathifolium 16.3+1.29 b 12.8+1.34 ¢ 13.2+1.58 ¢ 18.4+1.31 ab 21.7+1.81 a
FLAR A P. perfoliatum 12.6£1.16 ¢ 11.94+0.84 ¢ 12.44+0.78 ¢ 17.5+£1.04 b 20.9+1.61 a
HE P. hydropiper 20.4+2.13 ¢ 16.7+1.23d 17.1£1.78d 25.442.42 b 33.9%+2.71 a
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Table 3 Effects of AICI; on leaf POD and CAT activity of 3 Polygonaceae plants

8 i g AICL; ¥ Concentration of AlICl;/(pmol/L)
Plant species Ttem 0 25 50 100 100
FRIEI3E P, lapathifoli o o 1.8940.19b 2.23%0.23a 2.3940.15a 1.7940.18 b 1.2640.13

Pl apathifolium S A a a c

FLARA P. perfoliatum (U/(min * g)) 1.544+0.13a 1.62+0.11a 1.69+0.21a 1.36+£0.09b 0.74+0.06 ¢

HE P, hydropiper Peroxides 1.6740.18 b 1.78+0.21 ab 1.8440.19a 1.4540.21c¢ 0.83£0.07d

RILNZE P, lapathifolium LS 16.9+1.23 21.6+1.68a 23.2+1.99a 18.7+1.81b 13.3+1.034d

FLARVA P. perfoliatum (mg/(min » ©)) 19.44+1.13a 20.54+1.46a 18.240.98 b 16.3+1.58 ¢ 11.7+1.184d

BB P. hydropiper Catalase 18.341.84 b 19.54+1.91ab 20.1£1.96a 17.241.22b 12.1+£1.07 ¢
3 i @ BRALEH . ARBFEER AR AT 3 MR Y

N e

72 257 6B 43 b R T (L R A I 2R 3 2 R - b i

S AR AR R AR A2 B PR T A X AR
F A R T IT A 40 2 O 0 T 2 R
AR XT R —Fh R PG R H AT DT B R
BRAR v B 14 50 mT LA kA 4 1 2 G e — s e
) % B H 1 4 R P S B ) ) B A — A I
FUE., fEIGFHEZ R 58 0T LA SO A 1
B v R A I SRR S XA AR AR
KB, AT MR AT, R 3R R A 3 4 i) A 25,100 A
400 pmol/L AICL; Ab 3T AHXF AR & i 4< 2 45 %) i
BE TR D, RY] 3 FERMEY b AICL YR EE I
FUE LA ASE it 2 g i L LR R R AR I e AR,
LA DR R A I ST B e L AT AR A B UK

— AR AR R R B R AL R
F M HIE AL . AR E AICL BT, iR
LI 3E AR AR AR A0 A i B AR T AT AR A, R
P ASE I 32 N 1 T 0 P 5 AR R R AR A HEBR A O
FERR G SN HE R ML L B 5 AR R A LR 43 I 9T
A A R B 2 T AR — R R AT Y

B TALROA ,
S BREE R 3 R Y K
AT PR AP R A 40 B

MR R 7 2 S AR 22 T B A O T 2l 5 55 1 2 2
FEAR ] I 0 2 B AR AR T R B S
B ARG R AR R A AR R I (25,50
pmol/L) AICL; LB, HAR R 16 J) AH A B,
JAE 50 pmol/ L AlCL; AbBEA 5 %F BEAH Eb 2 35 42
o o TR U5 DU) 29 300 1 8 203 U 1 R 345 > ALCL, ¥
BEiE— 2 FFE 2 400 pmol/L B, 3 FREERHE YR R
TG 734 8 2R B AR LR AR A BRI
KB4, FREEREH Rk B 58 i ia T st
SRR ] g e e AR AR ) R HRAH R R T
FE BRI 30 T AT AR U A AR R TR ) R A 2T
by Z BB H R

TEHEIEOCT S 240 M P I VAR B R A AR R
B AL T s A7 35 AR A ERKCP ARG A S
il I ERY 7 F Ea i SELN IS R IR E AR

P — 25 1 B TR B P 56 1 TR A I
3 A A B0 HE BR A 151



346

o gl K

b
g
B

TG PE A A H A 40 R s R R R B 5 O R
AR T LR P A e S A B A A S AL 4, 5 i A
P IE # R KDY, ARWES T, 3 R RHE M 0t
MDA £ B AR e B (25,50 pmol/L) AICL, 4b B F
YA BF R B T AE 400 pmol/L AICL, 4b B ) i 3%
T8 Jo LB AT Al 05 T B o 3 (3R 2, i
R MK A2 2] B F M H (B 1. BT MDA &3
PESE B H X B RR A e 1R T Y R
P R E T SRME B 32 2 0 4 5 40 i N
N EE=NEN:EE - SIEAY ¥ oIS =R (197195 % =1 SER R 1)
PR A I P AR R R T A AT R T e R R AR
38R H R Y A KR T B R, AT
MR MDA 5 & 2% T

) A K 0T 1) 1A 3k R rh R R B T AR G R
4t (4n POD # CAT) FAE B & 47 R 48 (4 Pro) , X
XoF T B B Vi I 4 B P 3 AR R R R 4 R Y
gitgfoE B EEE X, POD il CAT 24
WERE S0 T 2 B B R, e AT T A AL
it A0 B P HL O 5 F AR G 0T JBE 1R 19 B 3R, AR vk B2
(25,50 pmol/L) AICL, &b B, FR 4 - 25 1550 38 i
A POD Fl CAT I PEAS W F+ i il MDA & &R T
(K 2.2 3) Bt i POD M CAT 36 % 1) 7 =
FE B1% A7 230 938 A 2 S - SRR S 1A oA B39 1 A T ol R
MREME, Pro W] L& — 0 fg 4H iy -« OH
F O, o HLRTREAR 20 B 95 325 3, 39 20 B i DR oK Pk
DLORTIE 48 Bt % 0F 5 T et . A g op, AR vk
(25.50 pmol/L) AICL, 4b ¥ & 2 42 & R A i 200
BN J Pro f R 6 AT MR IS5 i 45 Bl
AICL, 4bFEYR B (100,400 pmol/L) 1k — 1, 3
FRE B Y0 R Pro & ¥R BT w5 T RN
B DL 400 pmol/L AICL 4bHEE X it A
P E L AE Pro A LAz BEE W L AR BHL N BB IE B
JE 5.

g5 FRTIR 3 R B A SR W LA R AR i 2 it
BRE B, JLUCR B AT AR A e SRR . AR AT AR U
115 - PR R I R B 2 A IR ¥ BE (25,50 pmol/L)
AlCL, Wrae T AT [ o 3 5 A0 3B HE R CGRE S R &
LR G W) RN R R AR T (RS AR R TG o R
POD I CAT {if ¥4 . Pro & & K F# AL MDA & &) 2
Tt AL 7] >F 348 i LS 40 A 4

2 % X #t

[1] ZHENG SJ,YANG ] L. Target sites of aluminum phytoxicity

2]

[3]

L6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[J]. Biol Plant.2005,49(3) :321-331.

A2 I, BN VR, TR AL A I 0 AR O 1 BB e
FOHLHI AR ST HE L) 1. A op el K 2% 24 31, 2008, 27 (1) 1 155~
160.

T B ERTEAE L A AR 38 X A [ T /N 22 o AR A B G
B i AR P S A [ . AR b ARl R 2 2 4, 2010, 29
(6):715-720.

0% L LT AR L A T B R0 AR T G A R i 2
JEEER ML), A gl R %, 2009, 28(1) 1 35-38.

LI X F,MA J F,MATSUMOTO H. Pattern of aluminum-in-
duced secretion of organic acids differs between rye and wheat
[J]. Plant Physiol,2000,123(4) ;1537-1544.

YOU J F.HE Y F.YANG J L.et al. A comparison of alumi-
num resistance among Polygonum species originating on
strongly acidic and neutral soils[J]. Plant and Soil, 2005, 276
(1):143-151.

3 0 e B L SRR AR L A5 SURHAT A0 Ik 3 AR 2R 20 E X AR B
38 AR FE LT ). VLG Al K24 7% 41, 2010, 32(2) : 260~
264.

LIU Q.HE L S.WANG Z Y.et al. Differential aluminum re-
sistance and organic acid anions secretion in triticale[ J]. Com-
mun Soil Sci Plant Anal.2007.38(15):1991-2004.

O ZE, Pe AR 2 BT R 4P R R I e 4 b i 3 R
[T, 3B 2 4 . 1989, 8(4) 1 68-71.

JRak RGBT R A M R (M. 3 . LR s
7 i AL, 2003,

AR L A TR L AR B AR A A R I SR B L.
el K2 4] ,2010,29(1) :45-47.,

MA J F. Role of organic acid in detoxification of aluminum in
higher plants[J]. Plant Cell Physiol,2000,41(4) :383-390.
ZHENG S J,YANG J L,HE Y F,et al. Immobilization of alu-
minum with phosphorous in roots is associated with high alu-
minum resistance in buchwheat[J]. Plant Physiol, 2005, 138
(1):297-303.

ARt IKSCHR IR ALAE L 45 St R A T OKREMR R 1R
TREAMERITR AL A ST B AR, 2009,4(6)
860-866.

XUMG A T BRSO T B gk SR Bk o A R SR
W] AP 2E R . 2000,42(5) :461-466.

S5 4 28 A MRORE K . AR N7 1 2 S8 A A B O T A
HUHELT ). B AR A5 25 H2,2004,15(9) : 1641-1649.

B R XS L S5 SR X R R 2R B N A ATF ST L. ARl
BBl 3], 2006, 25(2) :305-308.

JEVA 06 AR 0t S5 DU R G DL 2% B R R % A 00 2% A0 L o A
Joih 3 A e R [T, AR AR L 2009,29(12) :6512-6518.

LIU Q.YANG J L. HE L S.et al. Effect of aluminum on cell
wall, plasma membrane, antioxidants and root elongation in
triticale[J]. Biol Plant,2008,52(1) :87-92.

H WY SCL SR I ke B SRCA A  R TE A PN B R R 1Y
A A LT, R A B2 41,1997, 23(4) 1 347-352.



%3l X nk S 3 P IE A SR A X 8 k0 4 A B 347

Physiological responses of three wild
Polygonaceae plants to aluminum stress

LIU Qiang HE Gen-he LONG Wan-wan LIU Zheng-wei

College of Life Science,]Jinggangshan University ,Jiangzxi Province,Ji’an 343009,China

Abstract Three wild polygonaceae plants, Polygonum la pathifolium , Polygonum perfoliatum and
Polygonum hydropiper ,were used to study the physiological responses under five aluminum (AICI;)
concentrations (0,25,50,100,400 pumol/1.) with solution culture method. It was found that relative root
elongation was decreased with the increase of AICl; concentrations in polygonaceae plants,but the mag-
nitude of decrease was higher in Polygonum perfoliatum than that in Polygonum lapathifolium and Po-
lygonum hydropiper ,suggesting that Polygonum lapathifolium and Polygonum hydropiper were much
more tolerant to Al than Polygonum perfoliatum was. Al contents and oxalate secretion in roots of three
polygonaceae plants were increased with increase of AICl; concentraions and oxalate secretion showed
that a saturating phenomenon at approximately 50 pumol/L. AICl, in Polygonum hydropiper and Polygo-
num perfoliatum ,while Al contents were significantly lower and the amount of oxalate secretion signifi-
cantly higher in Polygonum lapathifolium and Polygonum hydropiper than that in Polygonum perfoli-
atum. When compared with the control,high AICl, treatment (400 pmol/L) significantly decreased root
activity,leaf activities of peroxides (POD) and catalase (CAT) ,increased malondialdehyde (MDA) con-
tent of three polygonaceae plants, especially in Polygonum perfoliatum. In the low concentration of
AICl; treatments (25-50 pmol/L) ,root activity in Polygonum lapathifolium and Polygonum hydropip-
er showed an increasing trend, and leaf proline content, activities of POD and CAT significantly in-
creased, MDA content significantly decreased compared with the control. These findings suggested that
Polygonum lapathifolium and Polygonum hydropiper could enhance the tolerance to Al stress by in-
creasing Al-induced oxalate secretion and maintaining higher proline content, higher activities of POD
and CAT,lower MDA content under the low AICIl; concentration.

Key words aluminum stress; Polygonaceae plants; oxalate secretion; physiological response; tol-

erance
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