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Effect of freezing stress on the membrane system of the open-field winter cabbage. LI Jian-Yong (Tai’ an Agricultural
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Abstract Freezing resistance of 4 cabbages varieties was studied under open-field winter growth seasons. The results
show that the electrolyte leakage and content of malondialdehyde (MDA) in cabbage leaves increase as temperature de-
clines, especially the electrolyte leakage in “8398” and “8132" declines by 50% in January, and membrane system is
damaged seriously. The activity of superoxide dismutase (SOD) of “8398”, “8132" and “Jingfeng No.1” declines quickly
under freezing temperature conditions. The peroxides (POD) activity increases as temperature declines under freezing
stress. But the electrolyte leakage and content of malondialdehyde (MDA) in "Donggua No.1” are lower than those of
“8398”, “8132” and “Jingfeng No.1”. Under freezing stress in January, the activity of SOD and POD in "Donguan No.
17 still remains higher. It is indicated that freeze-resistance of “Dongguan No.1” is strong.
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HBHET(10 B 19 H)4 1 FEHENRHBBEHEHFERRSBREHER
RSB BRERERL Tab.1 Effect of freeze-stress on the rate of electrolyte leakage of
4 6.7% —8.8% , fhFhe] = open-field winter cabbage leaves
ﬂﬁ/]\,{ﬁﬁiﬁﬁﬁ%{ﬁi%ﬁ REAMA-H) #EHHA-A) H A B RFE/ % Rate of electrolyte leakage
Fhny B é{ﬁ o IE RN, X Determine date Sowing date ‘215" “‘W¥18” “8398” “8132”
ﬁﬁ l;% % - 14.5C ¢ (1 B (month-day) (month-day) Dongguan No.1 Jingfeng No.1

N 10-19 07-15 7.56 8.88 8.88 7.01
14 H)ﬁigmiif’?glﬁ 07-25 7.68 7.79 8.39 6.72
BETIR 58 15, S FhEI A 08-05 6.97 7 32 8 56 B
&k%ﬁ,“8398”$ﬂ“8132" 11-20 07-15 32.30 32.53 50.86 49.79
R ERER KB 07-25 28.11 29.22 47.14 39.79
0%, HIR I “mE1E”, 08-05 30.18 26.90 40.64 -
“%ﬁ 1 %”&{&’%Eﬁ“gﬁ 01-14 07-15 37.74 41.58 54.83 61.55
1 %‘”ﬂur?—‘-zg 1 %”E@éﬂ]ﬂ@ﬁ 07-25 42 .86 43.90 75.31 68.15

08-05 38.20 45.62 65.58
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Tab.2 Effect of freeze-stress on the content of MDA of the open-field winter cabbage leaves -4 {:08. A3
WEAHF(A-B) HH(A-H) M} MDA & i#/nmol-g™' The content of MDA of the leaves MDA & B g3 € k7™
Determine date Sowing date “R 187 “W¥E15” “8398” “8132” Y, 5PN HER XL,
(month-day) (month-day) Dongguan No.1 Jingfeng No. 1 2 EXPBEHTBET 4 Mt
10-19 07-15 5.39 10.06 7.11 7.66 RE A B MDA S B4 —
07-25 4.25 9.92 7.99 7.65 S ER CPE ] BUEE,
08-05 5.26 8.91 9.07 - B e . .
11-20 07-15 4.74 18.42 16.64 16.20 8398”.“8132" K2, “ &5 1
07-25 1.97 17.59 10.86 16. 60 5T B K. BERE T #
08-05 2.75 1561 16.26 - “8398” . “8132” M “H F 1
01-14 07-15 4.32 8.82 5.23 7.37 E"M MDA SEBLEH,.ZE 11
07-25 8.40 9.61 3.61 8.57 H20HBHFEE¥,1 A 14 H
08-05 6.87 9.74 3.32 -
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M, “&5d 1 5" MAF MDA S BAEHMEBETHREMTR,Z11 A0 ARERRK. ERN1IAGHEIREX E
FERZEFNFEEFZERESMBEHIARENERFE,GERET AR 1 S7HHAM 3 & Fh KR K4 3
R BEER. AREMHH A MDA SBBA—EER, LB 15" KE1S"HE10H 19 HM11L A 20 H

R Bt MDA & B 35 & Fa 3% F3 EEHENBHALHEM K SOD BT
WAR R T PR, FHE Y Tab.3 Effect of freeze-stress on the activity of superoxide dismutase of
MEBEAR TESBEAHER open-field winter cabbage leaves
DLk M, T “8398” #1“8312”  MEHAHA-H) HWHP(A-H) SOD ¥ #£/U- mgg; The activity of SOD
A4 A FAE Determine date Sowing date “®18” “R¥EL1S “8398” “8132”
2.3 FEMENIHE SOD iE (month-day) {month-day) Dongguan No.1 Jingfeng No.1
10-19 07-15 132.91 133.92 313.29 258.86
treEmn B 07-25 109.19 151.90 313.29 178.08
SOD £k O, H e 08-05 109.18 98.10 227.85 -
MXErm, X3 XHEER 11-20 07-15 178.08 102.74 267.12 247.26
BT HFE SOD HHER 07-25 164.38 105.02 219.18 177.22
H,“8398” . “8132”SOD 1% 08-05 143.84 92.47 205.48 -
1&32%,“??1$ 1 ’%”IKZ, 01-14 07-15 73.04 55.47 88 .49 64.72
« ” , 07-25 85.21 59.17 55.25 43.44
*R18TRE. MEkE 08-05 69.29 67.49 59.46 -
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Tab.4 Effect of freeze-stress on the activity of peroxidase of open-air winter cabbage leaves bk dinh. Al
WEBMW(A-B) #M\(A-B) POD &/ AOD 4795 *min ~ ' +g 7! The activity of POD POD %ﬁ{%}f‘}ﬁgﬁﬂg%
Determine date Sowing date “Xd18” “WE18” “8398" “8132” R — % 4 EHETE
{month-day) (month-day) Dongguan No.1 Jingfeng No.1 s " e "
10-19 07-15 26.25 51.25 50.54 25.25 :{;(ﬂ?? A EF‘ 1 % ﬂ
07-25 39.25 51.25 49.75 35.25 8398”1t i+ POD &£ & , T
08-05 29.25 49.75 57.25 - “Z5E 1581327 iy M B
11-20 07-15 60. 50 64.75 . 106.75 56.50 ,f% ’gﬁﬁﬁ%ﬁn—i—ﬁ- POD ?‘:ﬁ
07-25 55.00 61.75 97.00 57.00 y 5
08-05 61.25 52.25 105.25 - ﬁ%%ﬁg?%’ifﬂﬁ”
01-14 07-15 79.50 92.00 266.75 298.75 LR 1 578132
07-25 115.75 97.75 131.75 132.25 BFRE K. RREEHETH
08-05 104.00 117.75 152.50 - En—i—}:‘f POD ?ﬁalﬂzﬂﬁ_%
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