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Effects of Heavy Metal Cu’* Stress on Physiological-biochemical Characteristic of Mung Bean

ZHUANG Feng-hong,ZHANG Xiao-juan ( School of Life Sciences,South China Normal University , Guangzhou , Guangdong 510631)
Abstract [ Objective ] Mung bean was used as material to explore the effects of heavy metal Cu®* on its growth and development ,so as to pro-
vide reference for further studying of the toxic mechanism of heavy metal Cu** on plant growth and development.[ Method ] Under the condition
of water culture (1/2 Hoaglands nutrient solution) , different concentrations of CuSO,(0,100,200,400,600 mg/L) were added for stress treat-
ment,and the effects of CuSO, on the plant height and fresh weight of mung bean, the content of chlorophyll, malondialdehyde and soluble sugar
and the antioxidant enzyme activity of leaves were measured. [ Result ] With the increase of Cu®* concentration , the inhibition degree of the aver-
age plant height and fresh weight of mung bean increased gradually, and the highest inhibition rate was 45.4% and 53.8% respectively.The
chlorophyll content of mung bean leaves in the stress treatment group was higher than that in the control group, which showed a trend of in-
creasing at first and decreasing later.The content of malondialdehyde and soluble sugar increased with the increase of Cu®* concentration , with
the highest growth rates of 132% and 80.9% respectively.Besides, the antioxidant enzyme activity of mung bean leaves increased when treated
with Cu®*.The highest activity of SOD,POD and CAT rose 2.36,2.29 and 2.53 times, respectively. [ Conclusion ] Under the stress of heavy metal
Cu®",the growth of mung bean was significantly inhibited and the cell membrane system was damaged,but the contents of chlorophyll, soluble
sugar and antioxidant enzyme activity increased,showing certain resistance.
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Fig.1 Effects of Cu®" stress on the growth of mung bean

22 AREKRE Cu"BEXMFEEMFHEESE0NHME
PIOE AR B ATT 2R3 LA /R I .55 5C 2 BRI
WAL G2/ | 2 AT, b B 2k B iR R
R TR B Cu™ VR MR, SR e R
SRR BTS2 Cu™ WRIE IR E] 400 mg/L i, 4b#
MR B B B B, Lo IR AN 47.7% . e m]
TRHR LI Cu™ 4 KLy v S 38 (1 B BAT R4
I 2R A BRI ) U 2 AT HLA ORI Cu™ Y
KM EE B SE X 4R Cu® R A B — 2 i
WiE. 2 Cu™ WREERI NS 600 mg/L i}, 2R (425 ) 32 51
R, Hﬁi%ﬁ?‘%?ﬁ%d‘ﬁ%?ﬁﬁﬁ%ﬁﬂo

" EEASE
Chlorophyl1 Il mg/g

1.00 200 400
Cu*&JZ Cu?* concentration Il mg/L
TE AR/ NE FREFORTE 0.05 /K225 i 3%
Note ; Different lowercases indcated significant differences at 0.05 level
B2 Cu'pMBXEISHEHEESENEE
Fig.2 Effects of Cu® stress on the chlorophyll content in mung

bean

23 AERE C” BN FEMA R _BSEWHE N
T (MDA ) S A R i A 1 P ) 2 — R A P MDA
R, AR o AL AR B ik K. P L 3 R, B
F Cu™ YR 3G, MDA () &5 ek S TR S 1 Pk 3, 550 A
Lo, ANTR] Cu™ e EARBR A MDA 55 54351311 29.8% 68.9%
91.3%F 132% ., iR Cu® AbBR K MDA 47 fir i iin ,
FIRFN G E A, 24 Cu™ VR K F] 200 mg/L B, N 5
BER TR, Bl 50, B Cu™ Wi 1858, sk G0t
MDA & i, R BEAg o SRR R T ok

24 AERECHEXMGEHRTREESENY
M AR AOE G V™, A A= i B
PEALRE ,lisﬁm’ﬁﬁ‘?é}éﬂ%lﬁﬁu HERFA M N B B, TR

L8
S
3 b
= b
‘% pr—
= sl
: s
g :
jcﬂ .
s :
100 200 400 600

Cu3RE Cu?* concentration /| mg/L
TE AR/NG F-RERIRTE 0.05 KF 2257 3
Note ; Different lowercases indcated significant differences at 0.05 level
3 Cu™BhBSTEE4E MDA &2/
Fig.3 Effects of Cu™" stress on the MDA content in mung bean



48 %8 4

FEMLF  EoJE Cu® Mib x4 & A 32 A LIGHFRE Fm 45

P B H A T LA G LR A2 B, DT 5 AL
PRIOHRE S . PR 4 WI, B Cu™ YRGB, S s nt
R e T S i T I R A L, ASTRIVR B Cu™ A
PR LR T Fy ] PR 520 5 S 0 10.8% ,30.3% ,58.6%
F180.9% . ARVRIERY Cu® AbHE 55 %E BRJE 35 22 57, > Cu™ Uk
IR 200 me/L i, 2 G Jra] RS R R 45
BB R Cu™ e FEEERE K, SR S0y A O £ (1 T
PEREASRIERE A, AERFAR IS5 -4, BT Cu™ 3¢

25

—_
w

"o

cd

TSRS E
Soluble sugar content [/ mg/g
=

(=)
[=3
S

100 200 400
Cu3RE Cu?* concentration /| mg/L
T ARV NE FREFRIRAE 0.05 KV 225 3
Note : Different lowercases indcated significant differences at 0.05 level

B4 Cu"hHaxsEELETREES BRI

Fig.4 Effects of Cu® stress on the content of soluble sugar in

25 AERECHENEGEHAFRELEEENE
Mo CMAEAAZ B35 8 A A P AR S R 2
WIR N HEACIE BB A 28 G0 ] LA — i e 32 b Vi e 0
A, NI 4 7= A 4738 . SOD . POD Al CAT J2F H
PIPTAALRE . o, SOD W] LUK 41 P = A8 rY B 22 B 25 1 B
Hi3E, 2B 5 H,0, ,POD il CAT Hk—iE4k H,0, 43N0
M H,0 10, HHE S w5, 5XIEAE L, Yat 54 32 5
Cu™ i ia it B Cu™ ¥R % B34, 4% & - A SOD \POD J¢
CAT T X TS 78 Cu™ W3 Fe i i 3 7l A Bl 745
PR B R =, 43 X IR 2.36.2.29 fi1 2.53 £, Hr A%
WeHE Cu™ 4hFH (100 mg/L) () CAT {1 5 %t HE Gtk 2 22 5+,
R Co™ Ah XA S 2 . e T, St T 4 A2
| Cu™ e bt , 4 P SOD POD Fil CAT i 1 Ft 7, 14 P9 7=
A BT R A B M TR L DR LA T 2 B, T
Bk SR 4R Cu™ V5 Y A — & i
3 Zig5itie

BLEBISPEY - ARE, FEHEY R ERL A K
et SRR E R A KRB AR MR T R, R
&R E AT E i B S SE Y E K E TR
g BRI R E R B EA R ¥ a9
AARE IR S A A 1K 3557 30 0 S P ok, ok B 48 3 It

mung bean R 3% S0 46 BRIP4 R Cu™ 38 1R FH R i 4

20 3000 Z 150
& k- =
= = =
ER o 52 000 b = 100
=z b = be = b
5 (& = 3
E’ 10 — g = 2 q N
(=3
h S10 g 50 o2
w S el kol e
g B P :
A s g .

1 © o
O 100 200 400 600 K 100 200 400 600 05 100 200 400

CuRJZ Cu** concentration /| mg/L

AR/ NEFREFORTE 0.05 /K253 3%

Note ; Different lowercases indcated significant differences at 0.05 level

Cu*3RE Cu?* concentration |l mg/L

Cu2*?RJZ (w2 concentration /l mg/L

BS5 Cu”ihax@E4enamEEngm

Fig.5 Effects of Cu™ stress on the antioxidant enzyme activity of mung bean
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