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Abstract This study focused on the changes of the antioxidant enzymes activities in cowpea seedlings (Vigna unguiculata L.)
under different concentrative NaCl stress. The results showed that the content of soluble protein, proline and MDA in cowpea
seedlings were gradually increased under 0~250 mmol/L NaCl stress, and their con- tents were maxmum at 150 mmol/L NaCl.
However, the activities of superoxide dismutase (SOD), peroxidase (POD) and catalase (CAT) were gradually increased and their
activities were maximum at 100 mmol/L, 150 mmol/L and 150 mmol/L, separately, and the activities falling thereafter. Meanwhile,
quantitative real-time PCR analysis of expression of 3 antioxidase genes under NaCl stress also revealed that the over express of 3
antioxidant enzymes were induced by NaCl, and were consistent with the variance of their enzymic activities. Then the increasing of
3 enzymic activities enhanced the tolerance of cowpea against NaCl stress. The results of this paper would be pro- vide a certain
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theoretical significance for cultivating and producing of cowpea in the future.
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Y7 8 A B 1 %2 25 (Hasegawa et al., 2000). 7
NaCl & R T, H WAL AR N S K &2 8 T
W, SRR AN YRR R, MR BTIS Hh SR G i (PR AR A,
2009). TEERSEWETE T, MYA N IL 2 i T
%A (reactive oxygen species, ROS) (Mittler, 2006;
Kavitha et al., 2008) . ful & [IE A AT LME 8 —FE
SO TR B R e ERAL(Apel and Hirt, 2004;
Mittler, 2002), =4 — RAIHARIHAE L K&
PSR N A T4 A0 W iE (Gossett et al., 1996;
Gomez et al., 1999; Savouré et al., 1999), HE 4™
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AR T 2 B E A, W a2k, R
FER 5 547 %5 (Baxter et al., 2007).

T N AR N AR A A e AR, A
N— RN T IRNARZR, 4ERFIL B S Ik o A3
K7 (Baxter et al., 2007). AE i@ KT AL R
TERRIETER B AL, A BI85 52 A A0 1 H
(Asada, 1999). 1MZ5iEMAU MBS 268
A ABALEF(SOD). i AL A (CAT) Aid &tk
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fiiE R, POD. SOD FIl CAT i3 A ) 2235 e
Pl P 5 2 R v (PG PR, 2009) o [FJIS, FE 42040
MR AR B — 28 /NGy AT V2 0 I TS ) BT (Hare

and Cress, 1997; Jain and Selvaraj, 1997; Nelson et al.,

1998; Bohnert and Shen, 1999; Hasegawa et al., 2000)
RAEFFAM EZIIRAS (Hernandez et al., 2001) /%
P 1% (MDA) A1 Jifj & |2 (Pro) & & 1 4 T (Zhu,
2002).
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Figure 1 Changes of the content of soluble protein from leaves
of cowpea seedlings under NaCl stress
Note: DW: Dry weight
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Figure 2 Changes of the content of MDA from leaves of
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Note: DW: Dry weight
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Figure 3 Changes of the content of proline from leaves of
cowpea seedlings under NaCl stress

Note: DW: Dry weight
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Figure 4 Changes of the activity of POD from leaves of cowpea
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seedlings under NaCl stress
Note: U: Unit of the enzyme activity
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Figure 5 Changes of the activity of SOD from leaves of cowpea
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Figure 6 Changes of the activity of CAT from leaves of cowpea
seedlings under NaCl stress

Note: U: Unit of the enzyme activity
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(1) 3 Tt A A Bl R A /D 5 3R 3K 5 7E 50~250 mmol/L
NaCl &, L5457 M Fr () sod. pod 1 cat Z54t
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KB KRIEKT, RE = H RIS BT UG T %
(& 7).
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Figure 7 Changes of the relative expression of sod, pod and cat

genes from leaves of cowpea seedlings under NaCl stress
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E KA. PSR 26 T L s s
43F 02 [ ELBIARXT 0, Al faifA P yE AR B
BEWIN(HE W, 1984, HYEE¥EIR, 1(0):
15-21), Job & v 1 SO R A e A 7 R I R A
SOD.POD Fl CAT &1 i i 1t Sl F v e = 1) 3
g, Ak B Y SOD ik kA= itk
AR, 02 Al H202, TiiF=AE/] H202 it POD
L CAT 7l (RABUCCHNZ I, 2003), M kR
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FEAAREHE S AEYHEAT ORI PR TR, ARG SR
WA=, 1984, Y AF MR, 1(1): 15-21).
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B AR sE S, Bk, T HIE
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R, Mt Y PR & 2 m T A Y (5 &
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HEEIR, 2003). MDA i F A E T g
), HE BRI IR R R AR R I bR (1
TR, 1984, HEPAEHA2IEH, 1(1): 15-21).

ENTIEMEA VNN ) S ER NIRRTl g s R |
PUAAL IR 75 1t S DU NE R A OGER, &
AVT R 3 M v AR AT AR D 7 2 A P iR 5 1)
fabr. B 4. B 5 K 6 AT, SLE4HEZE
ANFER R ER e, 3L SOD. POD Fl CAT B
PEERIG N T, B SRR BERG N, FL I P A A T 1
Jin, SOD £ 100 mmol/L iy PEf% &, POD i1 CAT
£ 150 mmol/L V5 fe =, A 14k % 32.64 U-
mg-1 proteinemin-1. 59.43 Usmg-1 protein*min-1.
129.56 U*mg-1 proteinemin-1, Eb¥AT F £ b BE )i
W T 0.31 /%, 0.63 1% 1 1.04 f5. &L
i fd SOD. POD Al CAT BEE #56H Arfe s,
B SR ol AT 20 A o Ak TSR RS T 2 B, P
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BMERIES, EARMRERSET, 3 FyisEt
i S R KA #R 3 n . M cat 78 100 mmol/L, pod
A1 sod 7E 150 mmol/L NaCl i35, ‘EAIRERE *
REAE R R, REXITRE, SRR PR
EEA—F, X5 H WA ST E SR bha T AR R ERIA
5B PE AR A L — S (R IR SE, 2009) . 1% 15 HA
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A i, e ERk.

HAHEFE AT 5, — EFERE Y S a rT i S UL
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HYLHEIR AT A A R AT . &S AU R
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MS BRI, BT ANTHEFRE@RSLL)CHEIR, R
FNFEIK 2 IR AR T B P B — o B P A R I
I I4h, 7k 5 H, BHEE 3R,
2043 93 4 0 mmol/L. 50 mmol/L. 100 mmol/L.
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P T 25U U B (CAT) 5 V4% Beers 1 Sizer (1952)
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