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Effects of exogenous SA on antioxidant enzyme activities and endogenous
SA content in wine grapevine seedlings under low temperature stress
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Abstract; Spring inversions in north China limit the extent of grape planting and severely affect the yield and
quality of grapes. The effects of low temperature stress on the degree of membrane oxidation, antioxidant enzyme ac-
tivities and endogenous SA content of grape seedlings were investigated using indoor simulated low temperature
treatments. The results showed that MDA content of grape seedling leaves increased significantly by 135.64% and
68.38% at 4°C and 12°C, respectively, compared to 25°C, and the activities of protective enzymes SOD, POD,
CAT and endogenous SA content increased significantly 133.05%, 53.33%, 129.17%, 46.22%, 59.65%,
26.67%, 29.17% , 24.65%. The antioxidant enzyme activities and endogenous SA content were increased signifi-
cantly at 4°C compared to 12°C , SOD, POD, CAT activities and endogenous SA contents increased by 45.97%,
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21.05%, 77.42% and 17.31%, respectively. The antioxidant enzymes SOD, POD, CAT activities and endogenous
SA content of low temperature treated seedlings leaves did not decrease significantly after restoration of
normothermic growth and had a sustained effect on the repair of grape seedling tissue, and the antioxidant enzymes
SOD, POD and CAT activities of the seedlings treated at 4°C were 1.29, 1.09 and 1.30 times higher than those of
the 12°C treatment. The correlation and stepwise regression analysis found that endogenous SA was positively corre-
lated with MDA content (R*=0.648), SOD (R*=0.847), POD (R*=0.436), and CAT (R*=0.584) activities
under low temperature. There was a linear regression relationship between the activities of SOD, CAT and POD,
and the content of endogenous SA. Antioxidant enzyme activities were regulated by both endogenous SA and low
temperature signal. The antioxidant enzymes and endogenous SA played a sustained role in mitigating the damage of
seedlings by low temperature stress. Exogenous SA and low temperature stress induced the accumulation of endoge-

nous SA, which significantly increased the activities of SOD, POD, and CAT and improved the tolerance of grapes

to low temperature stress.
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Fig.1 Plant tissue culture technique to obtain experimental materials
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Table 1  Correlation coefficients among the physiological indicators

of grapevine leaves after low temperature stress treatment
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SA 1

MDA 0.816" " 1
EC -0.359 -0.297 1
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CAT 0.778* * 0.706" *-0.502* 049" 1

SOD 0.925" * 0.887 " *-0.350 0.707"* 0864" " 1

T+ RULBFEMIC(P<0.05) , » * FAWEFMK(P<0.01)
Note: * means significant difference at P<0.05, * * means ex-

tremely significant difference at P<0.01.
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Table 2 Stepwise regression analysis between endogenous SA
content and MDA and antioxidant enzyme activities

in leaves of grape seedlings at low temperature

SR EL
HR 7 WXHRE P
Dependent R . ation * R P value
variable egression equation >
MDA Y, =0.097X-8.34 0.648 <0.01
POD Y, =13.689+2.287X 0.436 <0.01
SOD Y;=3.617X-324.63 0.847 <0.01
CAT Y, =0.83X-69.39 0.584 <0.01

T Y, - Y, 0 AR AIGR DA T /) MDA & & POD SOD, CAT 3%
P X ARSRARIR T i SA it

Note: Y, =Y, represent MDA content, POD, SOD, CAT activity un-
der low temperature stress, respectively; X represents SA content under

low temperature stress.
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Table 3  Significance analysis of temperature, exogenous salicylic

acid and their interactions on antioxidant enzyme activity

EgE| U R A7) WEMERE R
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FH < o 7 R0 s 7 FRORAAIRMESM S 7E 0.05 H1 0.01 K- 257 3%
B 3 “ns” RBoREFALE

Note: T—temperature treatment, SA—exogenous salicylic acid treat-
ment, T X SA —interaction between temperature treatment and exogenous
salicylic acid treatment; “ * 7, “ % * ” indicate significance levels at P

<0.05 and P<0.01, ns is non-significant.
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