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Detoxification of Calcium on Soybean Seeds Under Copper Stress

CHEN Jin-feng, HU Bin- jie,HAN Yan-xia, YANG Xiao- ke

(College of Chemical Engineering Kaifeng University , Kaifeng 475004 , Henan , China )

Abstract:To obtain soybean superior character with stress resistance and higher yield, the study of calcium on soybean
seeds under copper stress is important. The seeds was soaked in different copper concentrations of 0,0.4,0. 8,4 mmol -
L', supplied with 4.5,9.0 mmol + ™' calcium, and then the seeds germination, relative permeability and activities of pro-
tective enzymes were investigated. The results showed the seed vigor was decreased with the increasing of copper concentra-
tion. Addition of calcium could alleviate the toxicity of 0. 8 mmol « L. ™' copper to soybean seeds, especially increasing seed
activity index,improving root length, and reducing the relative permeability of cell membrane. Under different copper con-
centrations ,4. 5 mol - L ™" calcium could increase pod activity and decrease CAT activity. The results indicated that calcium
alleviated copper toxicity on soybean seeds to a certain extent, and protective enzymes could maintain the integrity of cell
membrane.

Key words : Copper stress ; Calcium ;soybean ; Protective enzymes

UTARSR, Tl ™ =™ I 3 S HE i b HAk
AT B 8z, SRS e H 45,
FEL) 00 B 4 7 T I B i o o R e — D T
REMIR N3 125 1 50 25 - , T A UL
93— 77 T A DL LE B B 1 P 45 D RE R L 75 1Y
P JURR sl S AR 1 A AR R A A A S U,
XA [ 2 4 i T A4 B RO A A AR 2 A A
IO FR) DR BIL A A E AT X, JH H 0 8 5 Xk L8 T
J& BXF BT ITE 5t VR A A P9 B85, AN U2
—MREEIRICR, WH AR MG 5 5
P A A A S 7 ) 5 A i 9 A A o T 5 A
Pt A o 98 mT /0 i s B /INAE I AR 2R

rF8 B #7.2008-11-02

(AR P4 1 MDA 57 2t (9 38 i, 42 55 /) 22 AR &
7, SEIMER 0 T /N A w3 i R R EL P4 2R P Y
W B — A AR R B aE R K Rl
K ARG T RS R R4 R ST R AR
A8, A ARG X B 5 1 R R SRR T, A AR I
i A o S AL YA SR SRR DR

1 #R57EE

gt
p) BRI R O S DA N1 U /AT I G e W DR T
REFTH 75% BIREIHTE S min, JoRR 7K i 3
Ko A HA0 AL, 700 BT AL PR i 6 b i B 1

1.1

EEWA JFER2 2007 4 5 S B0 H0R B 505 By 5 H (2007-KDIG-11)
EB R B WE(1977-) 33 L, YH, RS A=Ak 5 00 T A 9 0% e 9T . E- mail : cjfchengsman@ 163. com,,



6 1 PR 4 08 25 < £ AR e T R S AT i A 1073

HeFERE RS43390 0.0.4 0.8 2.4 4 mmol -L™" i/
(14505 255 - e B B B 43 1R 0 mmol - L' (Ca0) 4. 5
mmol - L' (Cal ) #19 mmol - L' (Ca2) , 4> &b Hi 40
RT3 RER , B, BRI TING 2 22
R 5, 25°C /i &, B K AR B 1 20 A )
ESRITAl
1.2 A IBIEFREYIE 77 7%

KW, Geit R 2FRER TR R 2R Gy, K3
G, RZFARE G IR T8 VI,

TEARXUT Gy = el — Rk M TRV
HELFP - 5L x 100%

G =Ga/Gn x 100% ( Ga: Kk 22 11 I Ay 423 &
ZEFPF45; Gn A1 S50

Gl =3(G/Dt) (Gt: 7E55 t R &HBIEH K%
;D K RED

VI=GIx W( W55 4 KA ZF K FLRF-1 fif
i)

100 18 o
1 —Cal
RITIY
S 961 % %
<
= 941
3@ g 921
=E 90
E 881
Q
O 861
84 1
82 1
0 0.4 0.8 2.4 4.0
B TR EE
Copper concentration/mmol + L™
A
200 h zzzCal
180 Q —1Cal
] SN Ca2
o 160 % e
- E 140
B E 120
fﬂ = 100
=z 80
Q B
< 60
40
20 T r r T r
0 0.4 0.8 2.4 4.0
Bl TIRIE
Copper concentration/mmol * L™
C

F S5 ) DDS—ITA & e, S0 52 42 S i A
G R S R A R i R AR T
(POD) 1 R FH A B A W3 1, FH B SO B AR i 1
min (¥ A470 H4 11 0. 01 fifE g 1 A FHE HAz ()
1o S A SR R T DA A B B AR i 1 min N A
240 BB/ 0. 1 BB N 1 ANEEE A7 (u) B
1.3 HUESH

K SPSS A B T 58

2 FERESR

2.1 $EXIHEEME T KEMFIEA AR

M 1-A F11-B A LI H,0 ~0. 8 mmol - L™
TR A TT AR HE A %, Bt R ZE R ALK 2E T
BB 0.8 mmol - L™ X & 254 HU A0 A1 F
B3 XY S 1 7. 9% (P <0.05) , 85 %4 il 3a
TR SRR R R R SRR RO AR TG s ]

40
] Ca0
= 3{7 —1Cal
s 361 Z}%% Ca2
2 34] i*i i
=]
HE 32
A=
o 304
iRZ %
e 289
E 26
O 924
22
20 T T T T T
0 0.4 0.8 2.4 4.0
BT
Copper concentration/mmol + L™
B
6.07
5.57 ‘h Ca0
] CCal
307 4| K Ca2
4.57
£ NN
g 407 NN
W ‘é}) 357
H®2 307
S 257
%201
1.57
1.0 T T T T T
0 0.4 0.8 2.4 4.0
il FIRIE
Copper concentration/mmol * L™
D

Ca0,Cal ,Ca2 4351|3745 89 Yk B 2 :0,4.5,9.0 mmol - L™', T,
Ca0,Cal ,Ca2 stand for 0,4.5,9.0 mmol * L =" calcium concentrations respectively. The same as below.
B L 5 i R KSR 2 RS2

Fig.1 The effect of Ca on soybean seeds germinations under copper stress
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