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Absgract : Objective The study was carried out to reveal the changes of growth and antioxidant sys
tem in different organs of alfalfa seedling under salt stress and to provide some support for the study on al-
falfa vegetation resumption. Method Two alfalfacultivars,Xinmu No. 1 (tolerant cultivar) and Northstar
(sendtive cultivar) were used as the plant materials,and 0,200 mmol/L NaCl was used as control and
stress treatment respectively. The study analyzed the seedling growth, H.O. contents, MDA contents,
membrane damage ,activity and isozymes of antioxidant enzymes of alfalfa shoots and roots treated 7 days
by 200 mmol/L NaCl. Result NaCl stressinhibited the growth of alfalfa shoots and roots,and resultedin
the increase of H20. ,MDA contents and membrane damage. Lower degree of growth restraint effect and
membrane damage of shoot and root organs were exhibited in Xinmu No. 1 than Northstar. Under salt
stress ,antioxidant enzyme activity including superoxide dismutase (SOD) ,ascorbate peroxidase (APX) ,
catalase (CAT) and peroxidase (POD) significantly increased. The capability of scavenging reactive oxygen
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species (ROS) took on organ differencein CA T and POD. The CA T activity in shoot was higher than that
inroot ,but reversed in POD. SOD- ,APX- ,POD- and POD- were identified as sendtive isozyme
bands to salt stress. Concluson Tolerant alfalfa cultivar can reduce the damage by enhanced antioxidant
protective ability under salt stress.

Key words: dfafa (Medicagosativa L.) ;sat stress;vegetation restoration; ROS;antioxidant enzyme;i sozyme
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(P<0.05),

NaCl ,

1 200 mmol/L NaCl

Table 1 Hfect of 200 mmol/L NaCl on length and fresh weight of afalfa shoots and roots

(P<0.01)

/ mm Length /(mg- -1 Fresh weight
. Nadl/ (mmol - L - 1)
Cultivar Shoot Root Shoot Root
0 18.9+4.0 40.7+9.3 20.3%2.4 9.7+2.5
Xinmu No. 1 200 9.3+1.5" 16.8+5.9 " 8.9+1.1"" 3.6+0.7""
0 20.7+3.8 49.5+10.1 23.9+2.3 11.9+2.5
Northstar 200 7.5+1.5" 12.3+4.9" 8.1+0.9"" 2.6+0.4""
3 P * (P<0.05), * * (P<0.01)

Note:Data are expressed as the mean of three replicates; * indicates significant diff erence compared to control (P<0.05) ; * * indicates
highly significant difference compared to control (P<0.01). It' sthe same with below.

H.0. MDA 200 mmol/L NaCl ,
H.0. MDA ,
2 . 2 ;
200 mmol/L NaCl ,
, H20. MDA 200 mmol/L NaCl ,
, NaCl H20- ,
,MDA ,

2.2

2 200 mmol/L NaCl H20. MDA
Table 2 Hfect of 200 mmol/L NaCl on H20: ,MDA contents and relative membrane permeability of afalfa shoots and roots

Nadl/ H202/ i mol - g”*) MDA/ (mmol - g° %) Rel ative membrane pér;/:n)eabilitv
Cultivar  (mmol - L") Shoot Root Shoot Root Shoot Root
. 0 0.352+0.060  0.310+0.027  0.017£0.002  0.016+0.003  10.41+1.33 8.19+0.85
Xinmu No. 1 200 0.509+0.029° 0.316+0.048  0.053+0.006 " 0.021+0.002  29.77+2.08" " 14.76+1.14"
0 0.289+0.110  0.284+0.065 0.015+0.001  0.012+0.001  11.74+1.98 7.90+0.75
Northstar 200 0.653+0.103"° 0.424+0.059° 0.069+0.014 " " 0.026+0.003" 40.66+1.06 " " 22.58+2.02""
2.3 SOD , APX 200
mmol/L NaCl , APX ;
3 , , APX ,
SOD ,200 mmol/L NaCl APX
SOD , APX APX (
SOD 1A 1B) , ,
SOD 2 4 APX- NacCl
SOD , SOD - SOD - APX- APX-
, SOD 200 , ;
mol/L NaCl , SOD - A PX-
SOD-  SPD- , SOD 2.5 CAT
; SOD- 3 , CAT SOD APX
2 SOD- 200 mmol/L Nad ,CAT
, CAT
2.4 APX , CAT
(P>0.05) , CAT ,
3 CAT
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3 200 mmol/L NaCl SOD APX CAT POD
Table 3 Hfect of 200 mmol/L NaCl on SOD, APX, CAT and POD activity of afafa shoots and roots
SOD /(U- mg?t) APX /(U- mg-?)
Cultivar Nacdl/ (mmol - L " 1) SOD activity APX activity
Shoot Root Shoot Root
0 12.27+1.05 16.04+1.97 2.28+0.23 3.27+0.69
Xinmu No. 1 200 53.26+8.36 " " 32.72+£4.17"" 7.95+0.59 " " 5.75+1.15"
0 15.15+1.11 18.78+2.62 2.18+0.91 3.55+0.62
Northstar 200 24.37+6.90 26.11+1.61" 4.99+1.05" 3.89+1.09
CAT /(U-mg 1Y) POD /(U- mg?)
Cultivars NaCl/ (mmol - L - 1) CAT activity POD activity
Shoot Root Shoot Root
0 2.15+0.37 0.88+0.12 54.14+12.58 298.10+£13.12
Xinmu No. 1 200 7.54+1.96" " 0.77+0.30 41.59+7.84 265.09 +17.72
0 1.76 £0.12 0.72+0.14 49.10+£9.37 427.39+29.65
Northstar 200 4.74+0.48" " 0.66+0.26 54.39+1.22 185.79+37.97 "
2.6 POD , )
POD 2
3 , CAT , POD POD - , POD -
Naa 1 L b (
,POD POD - POD- ; POD- ) 2
NaCl , POD- :POD -
POD , , )
, POD POD
, , POD POD ,POD - POD -
POD , ( 10 , POD
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
re
B C
1 200 mmol/L Nad 0D (A) APX (B) POD (O
19,17 3,11,19 0,200 mmol/ L Nad ;2,10,18 4,12,20 0,200 mmol/ L
Nad 5,13,21  7,15,23 0,200 mmol/ L Nad ;
6,14,22 8,16,24 0,200 mmol/ L Nad
Fg.1 Isozyme changesof SOD, APX and POD of dfafa shoots and roots under 200 mmol/ L Nadl stress

Lane 1,9,17 and 3,11 ,19 indicate the i ozymes anlys s of Xinmu No. 1 shoots under 0 and 200 mmol/ L Nad condtion ,respectivey;

Lane 2,10,18 and 4,12 ,20 indcate the isozymes anlyss of Northstar shoots under 0 and 200 mmol/ L Nad condtion ,resectivey;

Lane 5,13,21 and 7,15 ,23 indicate the isozyme anlyss of Xinmu No. 1 roots under 0 and 200 mmol/ L Nad condtion ,regectively ;
Lane 6,14 ,22 and 8,16 ,24 indicate the iozyme anlyss of Northstar roots under O and 200 mmol/ L Nad ocondition ,regectivey

[4]

,200 mmol/L Nad

MDA

yH202
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’ ' Agrestia Snica,2004 ,12(1) :1-2. (in Chinese)
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