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Response of Membrane Fatty Acid Composition and ATPase Activity in Bras-
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Abstract: Brassica rapa L. cultivars Longyou 7 (cold tolerant) and Tianyou 2 (cold sensitive) were used to investigate the varia-
tions of membrane fatty acid composition and ATPase activity at the temperatures of 25°C, 10°C, 2°C, and —5°C. There was the
same membrane fatty acid composition in leaf and root of two cultivars under temperature stresses, with linolenic acid as the main
component of unsaturated fatty acid in leaf, but linoleic acid in root. With decrease of treatment temperatures, the content of un-
saturated fatty acid in leaf initially decreased at 10°C and 2°C, then increased at —5°C. The content of unsaturated fatty acid rose
up gradually in root of Longyou 7, but reduced in Tianyou 2. At low temperature (2°C, —5°C), the ratio of U/S and IUFA in
Longyou 7 were significantly higher than those in Tianyou 2. The activity of ATPase was gradually increased in Longyou 7 than
in Tianyou 2. It suggested there are differences in membrane lipids in response to temperature for two winter rapeseed cultivars,
the increase of unsaturated fatty acid content and ATPase activity is the main cause sustaining winter rapeseed cultivars to over-
winter.
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Fig.1 Morphological changes in B. rapa L. seedlings under
temperature treatments
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Table 1 Fatty acid components and their relative contents of B. rapa L. under different temperatures (%)

Vizy Pffiﬁ)n Tempfiie ¢0) C14:0 C15:0 Cl6:0  Clé6:1 C17:0 C18:0 C18:2 Cl18:3
i 7 %5 A 25 0.10 21.83  36.69 1.81 0.23 8.52 13.74 17.08
Longyou 7 Leaf 10 0.05 21.24 3845 1.62 0.18 9.22 12.04 17.20

2 0.14 20.06  39.58 1.29 0.19 9.80 11.32 17.62

-5 0.09 0.03  56.04  3.58 0.07 4.83 5.72 29.64

s 25 0.09 24.03 4143 0.44 0.16 13.56 13.22 5.26

Root 10 0.10 23.13 4268 0.50 0.18 11.33 15.31 5.93

2 0.05 2113 43.25 0.45 0.12 11.93 15.12 7.29

-5 0.18 0.08  65.57 1.51 0.11 9.17 13.17 7.50

K25 A 25 0.05 22.44  36.84 1.60 0.17 8.99 14.30 16.74
Tianyou 2 Leaf 10 0.06 2093 40.06 1.39 0.17 9.75 11.79 16.69
2 0.04 20.65  39.92 0.97 0.19 11.04 10.65 17.12

-5 0.08 0.03 5778  4.36 0.07 7.93 6.46 26.00

R 25 0.12 23.82 4091 0.36 0.20 12.47 15.03 7.09

Root 10 0.09 2337 4206  0.57 0.14 11.79 15.22 6.76

2 0.08 22.69  43.12 0.34 0.18 10.86 16.20 6.57

-5 0.15 0.07  69.77 0.98 0.13 10.59 11.55 6.76
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Table 2 Contents of saturated fatty acids in leaf and root of B. rapa L. under different temperatures

A Nil2 Fatty T ALl RGN BR ¥ Contents of saturated fatty acids

acid Position Variety 25°C 10°C 2°C _5°C

C15:0 - H B 7 5 Longyou 7 21.83+0.25 ab 21.24+0.70 be 20.06+0.14 d 0.03£0 ¢
Leaf KM 2 5 Tianyou 2 22.44%0.55 a 20.93+0.80 bed 20.65+0.21 cd 0.03+0.01 e
iTEN B3 7 5 Longyou 7 24.03+0.02 a 23.13+0.24 b 21.21+0.16 d 0.08+0.00 e
Root Kt 2 5 Tianyou 2 23.82+0.48 a 23.37+0.16 b 22.69+0.36 ¢ 0.07£0.01 e

C16:0 Ly B3 7 5 Longyou 7 36.69+0.07 d 38.45+0.97 cd 39.5840.35 ¢ 56.04+0.23 b
Leaf KM 2 5 Tianyou 2 36.84+1.77 d 40.06£0.17 ¢ 39.92+0.30 ¢ 57.78+1.68 a
S B 7 5 Longyou 7 41.43+0.18 f 42.68+0.15 d 43.25+0.05 ¢ 65.57£0.28 b
Root KM 2 5 Tianyou 2 40.910.12 g 42.06+0.22 ¢ 43.12+0.08 ¢ 69.77+0.15 a

C18:0 it B 7 5 Longyou 7 8.52+0.08 d 9.2240.06 ¢ 9.80+0.46 b 4.83+0.14 f
Leaf Kt 2 5 Tianyou 2 8.99+0.33 ¢ 9.75+0.11 b 11.04+0.29 a 7.93£0.25 ¢
N B3 7 5 Longyou 7 13.56+0.55 a 11.3340.03 cd 11.93+0.49 ¢ 9.17+0.09 f
Root K 2 5 Tianyou 2 12.47+£0.02 b 11.79+£0.20 b 10.86£0.23 de  10.59+0.08 ¢

/NG FEEFRIR 2 A bR R — L A 7] — i i W R 5 e A A [ 1L [A] f) 22 55 535 1 (P<0.05)

Different small letters in the table show significant difference at the 0.05 level between the same position of Longyou 7 and Tianyou 2 of

same fatty acids under different temperatures.
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Table 3 Contents of unsaturated fatty acids in leaf and root of B. rapa L. under different temperatures

5z A ARYLL AP PGB % & Contents of unsaturated fatty acids
Fatty acid Position Variety 25°C 10°C 2°C _5°C

C18:2 R Bz 7 5 Longyou 7 13.74+0.79 a 12.0440.40 b 11.32+0.02 be 5.72+0.14 ¢
Leaf K3 2 %5 Tianyou 2 14.30+0.64 a 11.79+0.04 d 10.65+0.31 ¢ 6.46+0.17 d
iiS Bz 7 5 Longyou 7 13.22+0.63 b 15.31£0.07 a 15.12£0.09 a 13.17£1.54 b
Root XK 2 5 Tianyou 2 15.03+0.02 a 15.2240.02 a 16.20+0.39 a 11.55+0.41 d

Cl18:3 Ly Bt 7 5 Longyou 7 17.08+0.04 ¢ 17.20+0.38 ¢ 17.62+0.35 ¢ 29.64+0.10 a
Leaf Ki 2 % Tianyou 2 16.74+0.49 ¢ 16.69+0.17 ¢ 17.1240.61 ¢ 26.00£1.26 b
iEEA B3 7 5 Longyou 7 5.26+0.06 ¢ 5.93+0.14 d 7.29+0.04 ab 7.50+0.04 a
Root K 2 5 Tianyou 2 7.09+0.04 b 6.76+0.05 ¢ 6.57+0.12 ¢ 6.76+0.35 ¢

/NG FEERIR 2 A bR R — L A 7] — i i W R 5 e A A [ 1L [A] F) 22 55 535 1 (P<0.05)

Different small letters in the table show significant difference at the 0.05 level between the same position of Longyou 7 and Tianyou 2 of

same fatty acids under different temperatures.
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Fig.3 IUFA variation of B. rapa L. at different temperatures

FEIB I B R 7 BERR 2 A b R Ak B ) 4775 52 3514 22 53 (P < 0.05).
Different letters above the bar mean significant difference between Longyou 7 (L7) and Tianyou 2 (T2) (P < 0.05).
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Fig. 6 K'/Na'-ATPase activity in leaves of B. rapa L. under
different temperatures
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