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Abstract : It is well known that the drought stress may induce active oxygen species (AOS) generation and
cause injuries to plants at various degrees. Defense enzymes such as SOD, POD and CAT etc, which clean
AOS, exist in plant cells. AOS such as O; ~.OH H,0, were cleansed effectively and the degrees of lipid
peroxidation and cell membrane injury were decreased by the compatible functions of these enzymes.
Liquorices (Glycyrrhiza uralensis) can survive in some extreme environmental conditions such as dehydra-
tion, high and low temperature, high salt or alkali concentrations in the arid or subarid areas. Liquorices
are very important in hampering wind, fixing sand and improving soil construction, but it is known a little
about the mechanism of its tolerance to drought stress. In this study. Liquorices seedlings were treated
with the osmotic stress solution PEG 6000(—2. 5MPa,—1. 5MPa). The content of MDA, cell membrane
electrolyte leakage and several defense enzymes activities were measured at the different times after treat-
ments. The content of MDA increased generally under —2. 5MPa PEG stress, but decreased in the early
stages of stress then increased to that of origirating state approximately under —1. 5MPa PEG stress. The
levels of the cell membrane electrolyte leakage were decreased in the early stages and increased in the later
stages, the changed rate was slower under —1. 5MPa stress than that under —2. 5MPa stress. Several de-

fense enzymes activities varied under — 2. 5SMPa or — 1. 5MPa PEG osmotic stress; POD activities in-
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creased in all days except the first day; SOD activities raised and CAT activities declined, at 1 or 2d after

treatment ,but SOD activities decreased and CAT activities increased; ASP activities changed, which given

a peak at the first and third day respectively under —2. 5MPa stress. All of the alterations were in less ex-

tent under — 1. 5MPa stress than under — 2. 5MPa correspondingly. This results suggested that the sys-

tem of the defense enzymes might play a key role by balancing all of the responding enzymes under drought

condition in plants.
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Change of relative water content in Glycyrrhiza uralensis seedlings under drought stress

Drought time (d)

Drought stress 0 1 2 3 4
—1.5(MPa PEG) 84.3541.07 82.61+1.57 80.49+2.41 75.58+£2.03 70.37+1.85
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0.1.2.3.4d s 3 3
1.2

SOD Giannopolitis ~ Ries (13 , 50%
(NBT) (U);POD Jasdanwala 14] N
QO] ;CAT Lisl, H,0,(ng) ;
ASP N 16] s [17] s
;MDA Ll MDA (pmol) .
[10]

Lowry



4 505
2
MDA s o
, —2.5MPaPEG s ,MDA s
s ; — 1.5 MPaPEG s MDA s 2
17.0%, s 4 MDA s ,
MDA —2. 5MPaPEG s . C 1D,
= —~h33r -2.5MPa
2 £
- 10 #2410
=§ e
g E 120 B8}
5
E,S gE 3 -5
« T w g
-] =RE Y L N 1 1
€9 0 1 2 3 4
< g il Time (d)
g I /] Time (d)
2
1 PEG MDA Fig. 2 Effect of PEG drought stress on electrolyte
Fig. 1 Effect of PEG drought stress on MDA content
leakage
’ o — 2. 5MPa 4d ’
100%, 2 s 28.3%3; —1.5 MPa s 1
28.3% . 3 s 29.6%, 4
MDA , —2.5MPa s . C 2),
s ¢ 3~ 6), POD
1 N ,—1.5 MPa — 2. 5MPa ;SOD
;CAT . ASP —2.5MPa s s
1 3 s , 4 ;—1.5 MPa 2
s o , —2.5MPa s , —1.5MPa
B ,POD.CAT . ASP .SOD
' 2
;s"a 6 ‘_g_‘é‘ 2000
Bgs %8 1500
821 8§
£E; @8 1000
2 o
Eg 1 ey W -1.5MPa 3
14 e
< 1 Time () A Time (d)
3 PEG POD 4 PEG SOD
Fig. 3 Effect of PEG drought stress on POD activity Fig. 4 Effect of PEG drought stress on SOD activity
3

. MDA



506 22

-?’E\ 100 -bg 2.0
=A BE &
ig ® 85 15
2g o0 &E
3] :'-n 10 9 & Lo
0.5
RE B2 O s
g s-,g o 1 2 3 4
UE BHE Time (d) <4 i (6 Time (d)
5 PEG CAT 6 PEG ASP
Fig. 5 Effect of PEG drought stress on CAT activity Fig. 6 Effect of PEG drought stress on ASP activity
MDA tz1l
,—2.5MPa MDA s
s ;7 —1.5 MPa MDA
s s 4 ., MDA
o [10] . ,MDA
O, .),
O; . (OH.).
(10, (H,0,), s
N N VitE.GSH.ASA . SOD,
CAT POD , .
% (O
O; - s O; " H.0O, CAT POD .
) .POD 1 s
H ,SOD L,CAT s SOD ,CAT ; ASP
o ,—2.5MPa —1.5 MPa .

[ 1] Bowler C, Van Montagu M, Inze D. Superoxide dismutase and stress tolerance. Annu Rev Plant Mol Biol. .
1992, 43. 83~116.

[ 2] Vaughan D, DeKock P C, Ord B G. The nature and localization of superoxide dismutase in fronds of Lemna gibba
L. and the effect of copper and zinc deficiency on its activity. Physiol Plant, 1982, 54. 253~257.

[ 3] Cakmak I, Marschner H. Magnesium deficiency and high light intensity enhance activity of superoxide dismutase



507

[5]

[ 6]

[7]
[8]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

ascobate peroxidase ,and glutathione reductase in bean leaves. Plant Physiol. , 1992, 98 (1): 222~1 227.
Cakmak I, Marschner H. Effect of zinc nutritional status on activities of superoxide radical and hydrogen peroxide
scavenging enzymes in bean. Plant Soil, 1993, 156:127~130.

Mehlhorn H, Wenzel A. Manganese deficiency enhance ozone toxicity in bush beans (Phaseolus vulgaris L. cv.
Saxa). J. Plant Physiol. , 1996, 148:155~159.

Wu Z Q( ). WU Y X( ). Effect of Copper and Zinc on growth and superoxide dismutases in rice
seedlings. Acta Phytophysiol Sinica(in Chinese) ( )+1990, 16 (2):139~146.

Fridovich,I. Superoxide dismutase. Ann. Rev. Biochem. . 1975, 44: 147~159.

Wang B S( ).Zhao S Q( ). Effect of drought stress on membrane-lipid peroxidation and defense en-
zymes in wheat seedlings. J of Shandong Pedag Univ(Natural Science) (in Chinese) ( (

D), 1987,(2):29~39.

Shu M Y ( ).Fan M Q( ). Effect of osmotic stress and Calcium on membrane-lipid peroxidation and
the activity of defense enzymes in fir seedling. Forest Research(in Chinses) ( ), 2000, 13 (4): 391~
396.

Yan X F( ).LJ( ) Zu'Y G( ). Effect of drought stress on activity of cell defense enzymes and
lipid peroxidation in Korean pine seedling. Acta Ecologica Sinica(in Chinese) ( ), 1999, 19 (6): 850~
854.

Chen Y Q( )sYe BY( )s Zhu J M( )set al. Effect of osmotic stress on activity oxygen damage

and membrane-lipid peroxidation of leaves in varieties of peanut (Arachis hypogaea). Acta China Oil Agronomica

Sinica(in Chinese) ( ) 2000, 11 (4):24~25.
Zhang ] ( )sYao J ( ) Ding L( )set al. Study Advances on the utilization of Glycyrrhiza.
Grassland and Turf (in Chinese) ( ). 2000, 89 (2): 12~17.

Giannopolitis C N, Ries S K. Superoxide dismutase I. Occurrence in higher plants. Plant Physiol. , 1977, 59
309~314.

Jasdanwala R T, Singh Y D, Chiony J J. Auxin metabolism in developing cotton hairs. J. Exp. Bot., 1997, 28:
1111~1116.

Bielujier S J,Pulusklya K F. Experiment guidance on plant biochemistry. Chao Z X( , ) set al. translate.
Beijing : High Education Press.1956. 303~ 306.

Shen W B( ). Xu L L( Yand Ye M B( ) ,et al. Discussion on assay the activity of ascorbic acid
peroxidase. Plant Physiol Commun. (in Chinese) ( ), 1996, 32 (3): 203~205.

LiJ S( ), Wang H C( ), Wang W Y ( ). Effect of drought stress on cell membrane-lipid and
membrane peretrability in maize leaves. Acta Phytophysiol Sinica(in Chinese) ( ), 1983, 9 (3): 223
~229.

Lin Z F( ),Li S S( ),Lin G Z( ). Relationship between superoxide dismutase as well as lipid
peroxidation and the senescence in rice leaves. Acta Bot Sinica(in Chinese) ( )y 1984, 26: 605~615.

Lowry DH. Protein measuement with the Folin phenol reagent. J. Biol. Chem. ,1951, 193 267~275.

Zhang M Q( ) s Chen R K( )sYu S L( ). Analysis on the metabolism of reactive oxygen species
in sugar cane leaves under water stress. Acta Agronomica Sinica(in Chinese) ( ) 1996, 22 (6): 263~
267.

Chen S Y ( ). Relationship between membrane lipid peroxidation and the stressed plants. Chin. Bull. Bot.
(in Chinese) ( )y 1989, 6 (4): 211~217.

Wan M L( )»Kuang Y H( ) »Chen J X( ). Effect of phosphorus deficit on membrane-lipid per-

oxidation and the activity of defense enzymes systems in sugar cane.J. of South China Agric. Univ. (in Chinese)

( ), 1999, 2 (2): 58~61.



