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Adaptation and physiological and biochemical characteristics of winter
rapeseed ( Brassica napus L.) in different eco-regions of northwest China
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Abstract: In this research, filed experiments in Tianshui (original planting area) and Lanzhou ( extending northern
area), Gansu province, with 50 winter varieties of B. napus rapes from domestic and international resources, were con-
ducted to study the adaptation and the physiological and biochemical characteristics of the winter Brassica napus. The fol-
lowing indexes were included in this analysis including catalase ( CAT), peroxidase (POD), superoxide dismutase
(SOD) activities, malondialdehyde (MDA), soluble protein (SP) contents, and photosynthetic parameters during the
pre-winter cold acclimation stage. The results showed that the wintering rate of varieties (lines) tested in Lanzhou was
decreased largely compared to that in Tianshui, which suggested that Tianshui was the north boundary of winter rape
planting. Some growth morphologies of winter rapeseed seedlings were changed. 78% of leaf color of varieties (lines)

were deepened, 52% of the petiole length of varieties (lines) became shorter, and the number of cleft leaf pairs of most
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varieties (lines) went increased from 1 —2to 3—4. Gs and Ci of leaves were decreased by 1.54% and 60.53% on av-

erage, respectively, while Tr was increased by 44.27% with low temperature treatment. Pns of different varieties

(lines) varied significantly. The protective enzyme activities, soluble protein and MDA contents of the varieties tested in

Lanzhou were increased compared to those in Tianshui, and the average increases were 29.37% and 48.82% , respec-

tively . Through correlation analyses, it was found that there were significant positive pairwise correlations among the POD

activity, soluble protein content and the wintering rate, and a negative correlation between MDA content and the winter-

ing rate.

Keywords: winter rapeseed( Brassica napus L. ) ; eco-regions; enzyme activity; cold resistance
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Table 1 Names and wintering rates of materials tested
AR Wintering rate/ %
FFe i AN R
Number Name Kok 250
Tianshui TLanzhou
1 2012y5 2646 82 - 2524 100 33.33
2 2012y15 3303 lesira 91.67 50
3 2012y18 3397 Rapora 80 20
4 2012y20 5170 koolzaand — 2 100 14.29
5 2012y22 5226 Arabelle 100 28.57
6 2012524 6146 gave 66.67 0
7 2012zy4 3392 100 33.33
8 2012zy5 5132 100 30
9 2012zy6 5867 25 0
10 2012zy18 1193 100 16.67
11 2012zy21 7476 33.3 0
12 2012zy22 7478 100 25
13 2012zy24 7499 100 14.29
14 Sunl WGP1 W35 100 25
15 WGP4 W38 100 33.33
16 WGPS W39 92 20
17 WGP6 W40 92 25
18 WGP8 W42 100 38
19 WGP10 W44 100 44
20 WGP11 W45 100 33.33
21 WGP12 W46 87.5 33.33
22 WGP13 W47 100 50
23 WGP14 W48 25 0
24 WGP18 W52 20 0
25 WGP19 W53 52.94 0
26 WGP20 W54 61.54 17
27 WGP22 W56 81.82 17
28 WGP24 W58 sun2 83.33 33.33
29 WGP25 W59 91.67 20
30 WGP26 W60 94.12 33.33
31 WGP27 W6l 75 17
32 WGP28 W62 100 33.33
33 WGP29A W63A 920 28.57
34 WGP29B W63B 80 17
35 WGP30 W64 84.62 20
36 WGP31 W65 100 33.33
37 WGP33B W67B 100 29
38 WGP38 W72 94.34 14.29
39 WGP41 W75 100 29
40 WGP42 W76 50 0
41 WGP43 W77 100 25
42 WGP45 W79 84.62 25
43 WGP46 W80 55.56 0
44 WGP47 W81 100 33.33
45 WGP48 W82 100 25
46 510 100 25
47 07 - 1908 100 29
48 10-2117 100 30
49 15 Ganza 1 100 33.33
50 FH 15 Pinggan 1 100 40
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Table 2 Major climatic and environmental factors in

the planting regions for winter rapeseeds

ST KA

Environment factor Tianshui Lanzhou
26 Latitude 34°33’ 36°03’
M /m Altitude 1083.4 1517.2
AEIIELIE /°C Annual average temperature 10.9 6.6
v A 2/ °C
The average lowest temperature in the coldest -2.4 -7.8
month
i AR/ C L ay
The average temperature in the coldest month ’
TCFEHAREL/d Free frost days 186 154

YA [ T

AR 496.84  309.2
Annual average precipitation
AEIZE K /mm Annual evaporation 2160.86 1584.17

B WZE K /mm

Evaporation during growth period 1329.65 952.02
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Table 3 Morphological comparisons of winter rapeseed

varieties (lines) in different eco-regions

Hr% Rate/ %

LERN -~
Morphological character KK =0
Tianshui Lanzhou
%Ufﬂfﬂ %%U[ Entire 0 0
Shape of 240t Lacerate 100 100
basal leaf JEM Parted 0 0
LR Light-green 100 22
-8, LR Yellow-green 0 0
Leaf color %4 Dark-green 0 78
4T Purple 0 0
FI {4 White 100 100
ik £,
Q‘ 7Ieel
Leaf vein color ER S Green
2144, Purple
J& None 0 0
AP =«
Petiole length # Short 0 32
K Long 100 48
4% Entire 0 0
2R Hi1A Dentate 100 100
Leaf margin shape  Jik Undulate
%] Doubly dentate
Round 100 98
H-Z2FE 4R
HRIZK FFZE Intermediate
Leaf apex shape
R Acute
0 2 0
M, o y
Number of cleft
leaf pairs 3~4 4 84
5~6 0 2
JC None 100 100
HIRIE /b Fewness
Sate over leaf
% Multispinous
TE Grovel
HEIAE K I IR
Growth habit L Frection
22 3/, Half-erection 100 100

T MRE AR S R e N A K 2D, <50k oE &
ALK, 5~ IS RER, 150~ 2520 M f A 4, 250 ~ 60° 0 2
B AR, > 60 HA A K

Note: Determine the growth habit according to the angle between leaves
and the surface; <5° are completely prostrate; 5° ~ 15° are prostrate; 15° ~

25° are semi-prostrate; 25° ~ 60° are semi-erect; =60° are erect.

MR SR SRR @0k, IRk,
ACAS 2 22N I, K 43 F i i 8 A8 O, S R
o AR B R A AR, 7 KK, T A 1 2
A AR A AR T 24 M, A B AR,
IH-AP 1) it ol EG 0510 A 53 06 %% 5 0 224 T e 55 114 A5 1 R
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Fig.1 Changes of Ci for different cultivated winter rapeseed in different eco-regions
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Fig.2 Changes of Tr for different cultivated winter rapeseed in different eco-regions
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Fig.3 Changes of Gs for different cultivated winter rapeseed in different eco-regions
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Fig.4  Changes of Pn for different cultivated winter rapeseed in different eco-regions
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6 Changes of POD activity for different cultivated winter rapeseed in different eco-regions
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Fig.9 Changes of soluble protein content for different cultivated winter rapeseed in different eco-regions
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Table 4  Correlation coefficients between cold-resistant characters of the tested materials

155 Index 2k Site CAT POD SOD MDA Sp Ci Tr Gs Pn
AR KK Tianshui ~ 0.177 0.463" " 0.267 -0.334"  0.578" " ~0.048 -0.097  0.089 0.259
Wintering Rate a2y 70300 0.169 0.572"* 0.236 —0.438°* 0.687"" 0.075 0.053 0.203 0.092

T % 7E 0.05 7K COUI) b A6, # % 7E 0.01CRU) - i A&,

Note: * , values are significant at P <0.05 level; * * , values are significant at P <0.01 level.
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