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Ecophysiological Responses of Amorpha Fruticosa L. Seeding
Leaves to Long term Drought Gradient Treatment

CUI Da-lian, MA Yuwxin, SHI Ge, FAN Met hua, DU Wei, ZHANG Ming
(Marine Science College, Zhejiang Ocean University, Zhoushan, Zhejiang 316000, China)

Abstract: Changes in some physiological and biochemical indexes of A. f ruiticosa L. seeding leaves under
long— term different drought gradient treatment was studied by using pot culture Zyear-old A. fruiticosa
seeding as experiment materials and adopting the method of weighing the soil to control the water content,
four different levels of different drought gradient treatment. The water stresses were the control( CK),
light stress(LS), medium stress (MS) and severe stress(SS). The results showed that superoxide dis-
mutase (SOD), peroxidase (POD) activity of A. fruiticosa seedlings in LS, MS, SS were obviously high
er than that of group CK, and that with the increase of drought gradient treatment, SOD and POD activity
increased. SOD, POD activity in SS were obviously different with LS, MS. SOD and POD activity fluctua
ted at the beginning of drought treatment and SOD activity decreased and POD activity increased. In the
whole water treatment period, LS, MS and SS had higher content of proline and soluble protein than that
of CK, and increased with the extension of stress time. The content of proline and soluble protein in SS
had obviously differences with LS, M'S and that those had no differences in LS and MS. The content of
proline decreased and soluble protein increased after treatment 80 days. T he soluble sugar had no differ
ences in group of LS, MS, SS. The content of membrane permeability and MDA content was higher than
that of CK. The results had obviously differences in group of SS than LS, MS, that there was obvious

positive correlation between membrane permeability and M DA content and there was obvious positive co+

relation MDA content and SOD activity.
Key words: Amorpha Fruticosa L.; drought gradient; leaf; ecophysiology

* : 2009 16-23
: (21105006208)
EK %4(1970- ), %, LT BHEA, T EZREK IEHIT I Email: hyedl@ 163. com
(O RS (1965- ), B, #I%, S, AFHMMA A BF AL Email:donghai8883@ 163. com



2 * 179 -
, (CK) (LS) (MS)
1/2 (SS),
14l (31.4%) 75% ~ 80% 55% ~ 60% 40%
~ 45% 30% ~ 35% """ ,
8 120 d
Lol 1.2
Giannoplitis "
5] (SOD) ) U/ gFW ;
(POD) .
[7. 13- 14] U/gFW ;
’ [16]
(A morp ha f ruticosa L.) (1999) ’ 5l
M 2 [’15] ’
« 2 1 3
’ Excel
: 2 RS0
[10]
’ 2.1
2a
, SOD 13 2
02 H20.'", SOD
, s SOD 60 d
, SOD
- . SOD 185. 00% 171. 2%
1 *)‘I‘?H'Eﬁlz 172.76%; 60 SOD
1.1
1.1.1 ## 2a SOD ;
2007 4 SOD
10 L , 1, s ,
80 d
, 25C, POD SOD H202,
, H-0 02 SOD,
, , 1B 40d POD
, 15d,5 POD
1.1.2 F Fpha =534t Hsiao. ’
T C 12l 4
700 - 100
%o 600 "o
5 500 5
T 400 =
ﬁ:&oo %
A 200 a
Q Q
% 100} :4
1 1 1 1 1 ] 1 | | 1 1 ]
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Ak i [E)/d &b 3 1 [8)/d
——EFEE —+— EhiE —— B EHE —X— 5t

1

SOD  POD



e 180 ° 17
1A , ~ 200
o)
SOD (P< c.éo 150
0.01), (P< ﬁ
0.01), (F = o
0. 02725, P— valie = O. 87 162, F(ril = 9. 33027) SOD %
60 ® 0 2I0 4I0 60 86 l(I)O 1I20
SOD 80 d &b 7 B 1/ d
o 60
1B , 40 d 3 e
POD (F= 0.2142, P- e = g
0.8184, Fu = 9. 5520), (p< Eﬂ
0.05) 40d , POD ﬁ
( F - & 1 1 1 1 ]
0. 1700, P- aue= 0. 6909, Fui= 5. 3176), B 020 40 60 80 100 120
40d  POD Ab 2 B [8)/d
120 d Ky
o
POD 95.55% 63.55% 36% &
,SOD POD @
14 SOD POD 1
{
? Qﬁ 1 1 1 1 ]
s SOD POD j{é 0 20 40 60 80 100 120
= Ab B i fR)/d
; , —o— Rl —— Rl
—A— 12 il —x— %t i
.SOD POD CAT 2
SOD POD 2.2
,SOD POD , ,
91 2 .3
[1E12] |
’ o ,120d 3
2A
100. 4% 110.9% 133. 9%
( 0 01) ( F = 0. 2932, P*\zﬂ\le =
, p< 0.

(F: O 0526, P- value= 0 82460, Fai= 5 9873)
d ;

80

B

0. 5980, Fai= 4.7472)

?

45.26%,

80d , , 80

2

s 80 d

19. 39%,



2 © 181 ¢
> 5 , MDA ,
) 2 , MDA
(= 3A
) 3 , MDA
: (F= . MDA
0.0363, P viwe= 0. 9644, Fen= 3.5545) 120 d MDA
3 MDA
173. 6% 128. 13% 150. 38% MDA (F= 0.01109
’ P-vaw= 0.9178, Feiu= 4.747) 120d 3
MDA 56. 69%
2.3 98.27% 96.52% 60 d, MDA
(MDA) : SOD
2150
50
3 <
; 100 %
ﬁ 50 B
% £
LS ZIO 4I0 60 8;) 1(I)0 1&0 0 2IO 4I0 6I0 82) l(l)O 1I20
b B I fR)/d &b 22 I [R)/d
——EEhiE —— i Ehia ——REME —x— X
3 (MDA)
3B ,
(F: 1. 39255, P— value )
= 0.26083, Fair= 4. 747) 120 d
> ) MDA
120 d 3 , ,
86. 32% 67. T1% MDA
61.39% MDA MDA SOD
MDA .
JENIYN [1] Giannoplitis C N, Ries S K. Uperoside dismutase I Oc-
3 Zh e currence in higher plants[ J]. Plant Physiol, 1977, 59:
309-314.
[2] Hsiao T C. Physiological effects of plant in response
) to water stress| J|. Ann Rev Plant Physiol, 1973, 24:
, , 519-570.
[3] [M].
SOD POD ,2000: 134-200.
s [4] . [M]. : ,
SOD POD , 1992: 3-10.
[3] . . [ M].
, 1994:93-94.

Larcher W. Physiological plant ecology[ M ]. Tokyo:
Springer Verlag, 1999:234-258.
(T#% 185 W)



2 ) * 185 -
< <
[13] , 2
5 [1] s s . 1986 —2005
[J]. ,2009, 31( 2) : 324-329.
[2] ,
[~ 1 11 [J]. , 1999, 8(2):
[ -1 I 168-173.
I I [3] ) , .
I I [J]. ,2004, 18( 1) : 53-57.
T W
[J]. , 2004, 26(6):
I I 104110,
I II [5] . [M].
I I ,1994:2223,
I I [6] [M].
I I ,2006:339-341.
I I [7] . . [J].
,2004,36( 1) : 98 100.
3w 8] : (.
,1999,19(4) :281283.
[9] ) , .
’ [J]. ,2001, 21( 3) : 24-27.
; [10] [M].
, 1995.
) [11] , .
, [J1. ,2000,21(1):30-34
[12] [M].
' ,1992.
’ RETE
L. ,
? 2009(2): +4
(L£#EF 181 W)
[7] s , 2007, 27(11) : 4596-4602
[J]. , 2000, 42(2): 148 [12] Hare P D, Cress W A, Van staden J. Dissecting the
152. roles of osmolyte accumulation during stress [ J].
[ 8] s R Plant Cell and Environment, 1998, 21: 535-553
[J]. , 2005, 16 [13] s , , .
(12):2353-2356. [J]. ,2007, 33(2) : 333-336.
[ 9] , X , . 4 [14]  Souch C A, Stephens W.Growth productivity and wa-
[J]. , 2002, 13(11): ter use in three hybrid poplar clones[ J] . T ree Physiol,
1185-1188. 1998, 18: 829-833.
[ 10] , , . [15] . [M].
[J]. ,2009,28(2):4650 ,1999: 302-306.
[ 11] , R , [16] [M].(3 ).

,2001:190-191.



