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Analysis of adaptability of winter rapeseed ( Brassica napus L.) in
cold and drought areas of Northwest China
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Enhancement , Lanzhou, Gansu 730070, China; 3. College of Agronomy, Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: To study the suitability of Brassica napus L. in cold and dry regions of northwest China, in this study,
29 lines of Brassica napus 1. were compared on their winter-survival, growth period, yield components, oil content and
agronomic traits in Tianshui and Lanzhou. The results showed that wintering rates of all tested lines in Tianshui site were
higher than those in Lanzhou. In Tianshui, over-wintering rates of 21 tested lines were higher than 80.0% in. However,
in Lanzhou, the average over-wintering rate with mulching was 14.49% and the highest was 48.5% for Pinggan 1. The
combined variance showed that pilot climate difference was the main reason causing the difference in over-wintering rate .
Compared with those in Tianshui, northward-expanded (Lanzhou) rapeseed plants exhibited great changes in the progres-
sion of growth, as reflected mainly by the significantly prolonged over-wintering period, shortened growth period in post-
winter and prolonged whole growth period. In Tianshui, plant height, branch height, length of main florescence, 1000-
seed weight, yield per 667 m” and averaged oil content were 133.52 cm, 32.79 ¢cm, 51.37 cm, 3.15 g, 184.20 kg and
40.16% , higher than those of 22.11 e¢m, 31.58 em, 2.47 ¢m, 0.66 g, 160.54 kg and 22.54% in Lanzhou. The
variation analysis showed that in Tianshui, the over-wintering rate, the main agronomic traits, yield and oil content varia-

tion coefficient were relatively stable, less than those in Lanzhou. In conclusion, it is indicated that Tianshui has the
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characteristics of outstanding over-wintering rate, good agronomic characters, high yield, high oil content, and wide

adaptation.

Keywords: Brassica napus L. ; hardiness; agronomic traits; oil content; variation analysis
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Table 2 Names, sources and overwintering rates of the tested lines

AR/ % HAZ/ %
e HE Sy Wintering rate s HE Sy Wintering rate
Number Line Resource 22 ) Fak Number Line Resource 22 ) Tk
Lanzhou  Tianshui Lanzhou  Tianshui

1 2012ylswe 1241 I Wuhan 0 50 16 WGP2 W36 KR Europe 25 95.83
2 2012y21355 M Burope 0 83.33 17 WGP3 W37 K Europe 0 83.33
3 2012y31360 2% Burope 0 100 18 WGP4 W38 Ki Europe 17 2
4 2012y41362 Mtochowslli FXI Europe 0 75 19 WGP5 W39 B Europe 0 92
5 2012y113101 Yunyou 1 ZTi Furope 0 18.5 20 WGP9 W43 M Burope 43 100
6 2012y153303 lesira FRY Europe 17 91.67 21 WGP10 W44 FRI Europe 0 100
7 2012y183397 Rapora FRI Europe 7.8 80 22 WGP12 W46 FRI Europe 31 100
8 2012y193427 H25 FRI Europe 0 100 23 WGP13 W47 FRI Europe 0 18
9 2012y205170 koolzaand -2 % >% Poland 18.57 100 24 WGP16 W50 FRI Europe 35 100
10 2012y215209 LEGEND FRI Europe 0 0 25 WGP42 W76 FRI Europe 0 50
11 2012y225226 Arabelle FRY Europe 11 66.67 26 WGP47 W81 FRY Europe 33.5 100
12 2012y246146 gave FRIH Europe 0 100 27 WGP50 W84 FRI Europe 23.8 100
13 2012y256206 MAR FRY Europe 25 100 28 HZ 15 Ganza 1 PEVE Shanxi 47.8 100
14 2012211356 BRA Taly 0 0 29 SEH 15 Pinggan 1 H7H Gansu 48.5 100
15  Sunl WGP1 W35 FRP Europe  36.3 100
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Table 2 The variation analysis of main traits in different eco-regions

et 22 Lanzhou KK Tianshui éi[.‘iliﬁ[l.%
Ag;on?nnc traits %F' EE% ¥iE xR gﬁ(/% Ejﬂ' E@f ¥iE 2 gﬁ{/% f&‘lﬁi‘!ﬁé
ariation Mean Variation Variation Mean Variation compare d with
range coefficient range coefficient Lanzhou
A Over-wintering/ % 0~48.5 14.49+3.13 116.22 0~100 79.18 £5.95 40.44 -71.78
B Plant height/cm 59.0~155.0  111.47+2.23 30.20  60.00~212.02 133.52+1.81 21.57 22.05
K Root length/cm 8.02~34.01  19.77+0.59 36.19 6.01~39.04  20.27+0.36 27.92 0.50
M3 E 4% Root diameter/cm 7.39~49.69  17.93+0.68 38.16 7.42~35.87  16.85+0.34 31.92 -1.08
I3 RFBAL Branch height/cm 0~14.01 1.21+0.33 312.57 0~119.00 32.79+1.38 67.04 31.58
;Z‘bﬁ*i/fit branches 3~20 9.15+0.39 46.33 1~22 9.25+0.23 39.24 0.10
iﬁi% socond branches/ 0~33 13.73+0.82 41.71 0~ 56 12.31£0.61 78.76 -1.42
iﬁfﬁim Horescence/em 14.03~79.01  48.90%1.27 27.13 15.02~99.01  51.37+0.81 24.95 2.47
fﬂﬂziﬁam Horescence/ 1~ 4~106 31.93+1.60 55.60 12~271 55.86 +1.47 41.78 23.93
SMRAEK Total of plant/ 4> 42~1387  368.54+36.74 82.84 88 ~ 2073 485.87+20.98  68.53 117.33
IR Length of siliquae/em  4.07 ~8.84 6.95+0.10 15.16 3.83~12.67 7.16+0.07 15.91 0.21
FARIEL Seeds/ siliquae/Fi 2~35 18.61+0.65 35.52 3~33 18.56+0.4 34.17 -0.049
TR 1000 — seed weight/g 0.54~3.85 2.49+0.08 30.94 0.15~5.32 3.15£0.06 31.78 0.66
PARRFE R Yield/plant/g 0.15~24.62 2.93+2.97 125.70 0.02~50.54 9.98+0.65  103.03 7.05
INKSEHE Plot mean/kg 0~1.31 0.43+0.05 119.95 0~5.40 3.30£0.21 58.44 -61.51
477 Yield/ (kg 667m™2) 0~72.78 23.66+3.04 119.95 0~300.00  184.20+11.54  58.45 -61.50
i Oil content/ % 0~40.91 17.62 +3.46 105.83 0~51.09 40.16+2.14 28.74 -77.09
R3 ARAESKBEEREHRESN
Table 3 Combined analysis of wintering rates in different eco-regions
5 SR B Ryl BT ¥y P
Source of variation df SS H 540 % MS
SR Total 403 591972.50
H A P2 Treatment 2 160.76 0.0272 80.38 332.71" "
Hi1,5, Environment (E) 1 333883.90 56.41 333883.90 1382010.00" *
fa il Genotype (G) 100 190310.60 32.15 1903.11 7877.33" "
FRRl x HLE (G x E) 100 67568.88 11.41 675.69 2796.81" "
2% Error 200 48.32 0.24
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Table 4  Yield performance of lines in Lanzhou and Tianshui
AN o i AN i
2 g Plot mean/kg Yield/(kg*667m~2) foR ¥ R=) Plot mean/kg Yield/ (kg 667m~2)
Line number 2 Tk 2 Tk Line number 2 Fok BVl Tk
Lanzhou Tianshui Lanzhou Tianshui Lanzhou Tianshui Lanzhou Tianshui
1 0 1.05n 0 58.33 16 0.52] 5.15 cd 28.89 285.11
2 0 2.70 i 0 150.00 17 0 1.401 0 77.78
3 0 2.38 ] 0 132.22 18 0.49 1 2.95h 27.22 161.11
4 0 1.83 k 0 101.67 19 0 2.72 i 0 151.11
5 0 0.52 q 0 28.88 20 1.26 ¢ 4.30 g 70 238.89
6 0.42 m 5.10 e 22.78 283.34 21 0 2.37] 0 131.67
7 0.92 h 4.57 f 51.11 253.89 2 1.15¢g 5.10 e 63.89 283.33
8 0 5.17 ¢ 0 287.22 23 0 0.850 0 47.22
9 0.50 k 5.27b 27.78 292.78 24 1.18 ¢ 5.12 de 65.56 284.45
10 0 0 0 0 25 0 0.68 p 0 37.78
11 0.41 n 5.17 ¢ 22.78 287.22 26 1.17 5.27b 65 292.78
12 0 433 ¢g 0 240.57 27 0 1.13m 0 62.77
13 0.53 1 5.9 ¢ 29.45 288.35 28 1.29 b 5.30 b 71.67 294 .45
14 0 0 0 0 29 1.31 a 5.40 a 72.78 300
15 1.21d 5.26 b 67.22 288.89
x5 SRBREZIM RKBEETH/J
Table 5 The growth period of lines at Lanzhou and Tianshui
WA~ WIAE ~ e
WA - i Relw- ER-E e G
[V HES WE A AW R AW Budding~  Beginning of ’ N
Locus Line Sowing ~  Emergence Days before ~ Wilt ~ Regreening  beginning  flowering ~ The fmal D?ys (;ro@
. . . . . flowering ~ after period
emergence ~ wilt winter regreening  ~ budding of . the ﬁr'lal maturing winter
flowering flowering
Ganza 1 7 73 80 156 6 8 31 33 78 314
Pinggan 1 7 73 80 156 6 8 31 33 78 314
22 ) WGP9 W43 7 76 83 156 7 9 32 33 81 320
Lanzhou  WGP12 W46 7 74 83 160 7 9 33 32 81 324
WGP47 W8l 7 74 83 160 7 9 33 32 81 324
WGP16 W50 7 74 83 160 7 9 33 32 81 324
Ganza 1 6 73 79 92 31 11 32 28 102 273
Pinggan 1 6 73 79 92 31 11 32 28 102 273
Fk WGP9 W43 6 73 79 91 3] 11 34 29 105 275
Tianshui — WGp12 W46 8 73 81 90 31 11 35 29 106 277
WGP47 W8l 7 74 81 90 31 11 35 29 106 277
WGP16 W50 7 74 81 90 31 11 35 29 106 277
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Fig.1 The oil content of lines in experiment sites
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