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The Effect of Heat Shock Treatment on Heat Thermostability of Cellular
Membrane System in Cabbage Seedling Leaves

CHEN Bihua', IUO Qing-xi*, WANG Guang-yin', LI Zher-xia', SUN Yong- dong'
(1. College of Horticulture and Landscape, Henan Collge of Science and Technology , Xinxiang 453003, China;
2. College of Horticultural Landscape, Southwest Agricultural University, Chongging 400716, China)

Abstract: The twe-factor( temperature and time of heat shock) quadratic regression orthogonal rotation combination
design was used to study the effects of heat shock treatment on seedling heat- durability of two cabbage varieties with dif-
ferent heat tolerance, by measuring the amount of electrolyte leakage of cellular membrane. The result showed that the leaf
cell membrane permeability of heat sensitive variety increased more than that of heat tolerant variety after hea shock treat
ment. The cell membrane thermostability had extremely remarkable regression with the temperature, and the optimum con+

bination of heat shock was 42 C for 2.3 h.
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Tab. 1 Levels and changes of factors with heat Tab.2 Codes form of the factors levels with heat
shock treatment shock treatment
Zi( 1C) Zaf /'h) Zai Z( € Z h)
Levels 7 (T emperature) Z>( Time) ¥ 7Zi( Temperature ‘C) Z>(Time h)
by 48 4 + 1414 48 4
7 38 1 1 47 4
Aj 3.54 1. 06 0 43 25
-1 40 1.5
- 1414 38 1
21,7 , 9
3 ( )
Tab.3 Structure matrix of the response surface design
Codes Levels
Treatments %0 %1 xo xX1%2 %1’ X2 Z,(C) 7o h)
1 1 1 1 1 0.5 0.5 47 4
2 1 1 -1 -1 0.5 0.5 47 1.5
3 1 -1 -1 -1 0.5 0.5 40 4
4 1 -1 1 1 0.5 0.5 40 1.5
5 1 1.414 0 0 1.5 - 0.5 48 2.5
6 1 - 1.414 0 0 1.5 - 0.5 38 2.5
7 1 0 1.414 0 -0.5 1.5 43 4
8 1 0 -1.414 0 -0.5 1.5 43 1
9 1 0 0 0 -0.5 - 0.5 43 2.5
X1,%X2 ) Z],Zz
Note: x,and x, means codes of temperature and time with heat shock, Z; and Z, means temperature and time with heat shock, respectively
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1 Fig.1 Changes of amount of electrolyte leakage

with heat shock treatment
F ,F= 8.58" > Fo.on= 5. 64,

40°C 4h,40C 1.5 h,43C 1 h

, 43C25h o T , .
x> 0.001 , X1

X2 X1%X2 x22 s

$ = 9. 74+ 0.89%,+ 0.52v2+ 0.72x1x2+ 1.91x17+ y = 0.47
1.08 x7 (%), x1= — 0.20, x2= — 0.21,

Zi= 42. 31( C) , Zy= 2.28(h)
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) X1 X2 X2 X1xX2

7 = 0.68+4+ 0.64x1 + 0.65x2 + 1.12 x1x2+

2.38x 1%+ 0.93x,° y= 0.17(%),
F ,F=9.10" > Fon= 5. 64, x1= — 9.45,x2= - 0.17,
Zi= 42.67( C) , 7= 2.32(h)
: T : :
x1” 0.001 : 4
4
Tab.4 The best temperature and time combinations of the effects of heat shock treatment on the electrolyte leakage of cabbage
/C /h /%
Varieties Temperature Time Electrolyte leakage
Xiaguang 423 23 0.47a
Jingfeng No. 1 427 23 0. 17b
4 : ,
<
3 ‘Lj— ‘m}:} 42°C2.3 h
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