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Table 1 Effects of different treatment on grapevine photosynthesis and chlorophyll content
15 d 15th day after treatment 30 d 30th day after treatment
Treatments Pn Gs Pn Gs
/pmol « m~2 « s~ 1 /mmol » m 2 + s 1 Chlorophyll/mg+ g ! /umol*m 2 «s ! /mmol+m 2 +s ! Chlorophyll/mg+ g !

CK 0 mM 4.11 b 0.137 b 1.08 b 3.38b 0.117 b 0.97 b
2 mM 4,67 ab 0. 159 ab 1. 25 ab 4.11 a 0.135 ab 1.11 ab
Spermine 4 mM 4.96 a 0.167 a 1.35 a 4.27 a 0.143 a 1.16 a
6 mM 4.38 ab 0.153 ab 1.28 ab 3.96 ab 0.129 ab 1.09 ab
0.5 mM 4,63 ab 0.162 ab 1.32 a 4.21 a 0.141 a 1.14 a
Spermidin 1 mM 5.12 a 0.171 a 1.38 a 4.45 a 0.147 a 1.19 a
1.5 mM 4.55 ab 0.164 a 1.29 a 4.07 a 0.131 ab 1.13 a
1.5% 4,57 ab 0. 157 ab 1.27 ab 3.91 ab 0.127 ab 1.08 ab
Urea 3% 4.93 a 0.165 a 1.34 a 4.33 a 0.145 a 1.15 a
4.5% 4.49 ab 0.162 ab 1.31 a 4.13 a 0.136 ab 1.11 ab

. 0. 05 s 0.01 s o
Note:Date in this table was tested with SSR. Different small letters in each column mean significant different at 0. 05 level,different capitals mean significant different at 0. 01

level, the same below.

2.2 1 mM 3% la

13 N ° 1) 1mM s
. CK .4 mM . 4 mM 3% , .
2

Table 2 Effects of different treatment on carbohydrate content in grapevine plant
Branch Root system
Treatments
Total soluble sugar/mg e+ g1 Starch/mg » g=1 Total soluble sugar/mg e« g—! Starch/mg « g—!
CK 0 mM 21.3 b 18.5 b 26.8 b 24.3 bB
2 mM 23.6 ab 20.6 ab 30.1 ab 28.9 aAB
Spermine 4 mM 25.1a 21.7 a 32.2 a 29.7 aA
6 mM 22.8 ab 18.7 ab 29.5 ab 28.1 aAB
0.5 mM 24.2 ab 21.2 ab 30.5 ab 29.1 aAB
Spermidin 1 mM 25.8 a 22.1a 33.6 a 30.3 aA
1.5 mM 23.3 ab 19.4 ab 30.2 ab 28.4 aAB
1.5% 23.8 ab 20.7 ab 3l.4a 28.3 aAB
Urea 3% 25.5a 21.9 a 32.1a 29.6 aA
4.5% 23.2 ab 19.9 ab 30.6 ab 28.8 aAB
2.3 .1 mM 3% MDA ,
3 , SOD  CAT s ,
’ b
1a »4 mM .
3
Table 3 Effects of different treatment on anti-cold stress in grapevine branch
. y R
Treatments Relative conductance/ % MDA/ pmol + g SOD/U * min— ! « g—! CAT/U s min~! » g1
CK 0 mM 56.3 a 1.42 a 64.3 b 9.7 dC
2 mM 50.3 b 1.29 ab 69.1 ab 10. 1 deBC
Spermine 4 mM 45.7 b 1.17 be 75.8 a 12. 2 abAB
6 mM 48.1 b 1.27 ab 71.4 ab 10.5 ¢BC
0.5 mM 47.4 b 1.19 be 73.6 a 10.9 beB
Spermine 1 mM 43.7 b 1.04 ¢ 78.9 a 13.4 aA
1.5mM 45.9 b 1. 14 be 73.2 a 11.4 bcAB
1.5% 49.9 b 1.31 ab 70.5 ab 11.1 beBC
Urea 3% 45.5 b 1.21 be 76.4 a 13.7 aA
4.5% 48.3 b 1.24 ab 74.7 a 12.1 bAB
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Table 4 Effects of different treatment on bud and inflorescence quality of grapevine
Treatments Weight of bud/g Length of inflorescence/cm Number of flower/
CK 0 mM 0.0482 b 14.2 b 88.4 a
2 mM 0. 0516 ab 15.5 ab 90.2 a
Spermine 4 mM 0.0594 a 16.8 a 93.5 a
6 mM 0. 0558 ab 16.2 ab 92.7 a
0.5 mM 0. 0576 ab 15.9 ab 89.6 a
Spermidin 1 mM 0.0602 a 17. 2a 94.3 a
1.5 mM 0.0586 a 16.5 a 92.1 a
1.5% 0. 055 ab 15.1 ab 91.5 a
Urea 3% 0.0594 a 16.7 a 93.1a
4.5% 0.0586 a 16.6 a 91.9 a
3
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Effects of Polyamines and Urea Applied in Autumn on Storage Nutrition

Content and Freezing Tolerance in Grapevine
PING Ji-cheng,SHAN Shou-ming, LIU Jing, WANG Zhen-ping
(College of Agriculture, Ningxia University, Yinchuan, Ningxia 750021)

Abstract; In order to increase the storage nutrition and freezing tolerance in dormancy of grapevine. Used Vitis
vini fera L. Cabernet Sauvigno that was 6 years old and had the same growth vogour as materials, the effects of urea
and polyamine treatments that influenced on photosynthesis, carbohydrate content, metabolism of reactive oxygen
species, bud and inflorescence quality were studied. The results showed that 4 mM spermine, I mM spermidin, 3%
urea applied in autumn significantly increased Gs, chlorophyll content and net photosynthetic rate. In the grapevine
dormancy, carbohydrate content, bud quality, SOD and CAT activities were significantly increased, and the
comparatively conductance, MDA content significantly decreased by foliar sprayed of 4 mM spermine, 1 mM
spermidin, 3% urea,in the next year, the inflorescence quality increased too. It was concluded that foliar sprayed of
suitable concentration of polyamine and urea in autumn could improve the storage nutrition, freezing tolerance, bud
and inflorescence quality by increased the photosynthesis in grapevine in autumn,in the end, the quality and yield of

grapevine would improved too.
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