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Variations in quality and agronomic traits of winter rapeseed
( Brassica campestris L.) grown in different ecological regions

LIU Zi-gang, SUN Wan-cang, YANG Ning-ning, WU Jun-yan, FANG Yan,
LI Xue-cai, ZENG Xiu-cun, WANG Yue

( Gansu Engineering Research Center of Rapeseed/ Gansu Provincial Key Laboratory of Aridland Crop Science/
Gansu Key Laboratory of Crop Improvement & Germplasm Enhancement/ Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: Eleven winter rapeseed ( Brassica campestris L.) cultivars with different levels of cold resistance were
grown in four ecological regions in Gansu province, northwest China. Changes in the progression of growth, agronomic
traits, and quality of northward-expanded rapeseed plants were determined, and their correlations with major regional e-
cological factors were evaluated, in order to provide a reference for northward expansion and cultivation of this crop.
Compared with those in the original growing area (Tianshui), northward — expanded rapeseed plants exhibited great
changes in the progression of growth, as reflected mainly by the significantly shortened growth period in pre-winter and
prolonged over-wintering period. Total growth period (number of days) between seedling establishment and maturation
stages after wintering was not changed. However, early growth process during seedling establishment to final flower stage
was accelerated, while the podding stage was prolonged. Additionally, northward-expanded rapeseed cultivars had taller
plant height and lower branch part, with shorter primary inflorescence than the control plants. The former had a reduced
number of siliques per plant but an increased number of branches, showing poor plant morphology. The number of seeds
per silique and thousand seed weight were increased, suggesting improvements in silique and seed traits. Seed oil content
as well as oleic, linolenic, and erucic acid contents became increased, which coincided with reductions in linoleic, e-
icosenoic acid, and thioglycoside contents. Seed oleic and linolenic acid contents were positively correlated with latitude
and altitude, and negatively correlated with rainfall, mean annual temperature, and temperature of the coldest month,

whereas gadoleic acid and thioglycoside contents showed the opposite. In conclusion, northward expansion of winter rape-
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seed cultivars resulted in the poor plant morphology but improved silique and seed traits; during the progression of plant

growth, the pre-winter growth period was shortened, but the over-wintering period was prolonged. The growth after

seedling establishment was accelerated, and prolonging of podding stage facilitated gain of seed weight. Also, seed oil

content was increased. High latitude and altitude were beneficial to the accumulation of oleic and linolenic acids, where-

as high rainfall and low temperature were favorable for the accumulation of eicosenoic acid.

Keywords: winter rapeseed; northward expansion; ecological region; growth process; agronomic traits; quality
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Table 1  Major climate and environment factors in the original and the northward expended regions for winter rapeseed
. KK Ik 224N KA
BT Ecological factor Tianshui Lintao Lanzhou Yongdeng
45 Latitude 34°33' 35051’ 36°03’ 36°36'
MR R Altitude/m 1083.4 1874 1517.2 1964
B P49l -2.4 -6.1 -7.8 -8.1
The average lowest temperature in the coldest month/°C ’ ’ ’ ’
e PR AR itk -7.0 -11.3 -13.4 -14.6
The average temperature in the coldest month/ “C ’ ’ ’ '
ARV Annual average temperature/ “C 10.9 7.6 6.6 5.9
TR REL Free frost days/d 186 154 154 162
[ & Precipitation/mm 507.6 391 327 287
AR 7% K Annual evaporation/mm 1420.2 1264.2 1406.8 1879.7
x2 XM RERSE KR
Table 2 Name and source of materials tested
N I B 263 TR IEA Y it o
A R) s LTI AFHBLEK SRS 77
e . Response type to Cold-resistance
Cultivar(line) Type Source
: temperature type
Joit 2 5 Tianyou 2 SESIETHER i e fif 7€ KK TATAHL B
Y Brassica campestris L. Strong winterness Cold resistance Tianshui Institute of Agricultural Sciences
Fol 4 2 Tianyou 4 SR SIEHHER SR [GES KAKTAAE P
M ’ Brassica campestris 1. Strong winterness Cold resistance Tianshui Institute of Agricultural Sciences
S SESTES o it KAk ARLT
Y Brassica campestris L. Strong winterness Cold resistance Tianshui Institute of Agricultural Sciences
Feil 8 2 Tianyou 8 [SE P SR i€ KK AAH T
Y Brassica campestris L. Strong winterness Cold resistance Tianshui Institute of Agricultural Sciences
B3 6 5 Tonevou 6 SESIETHER SRA T HIHTIE AL R
- Brassica campestris L. Strong winterness Ultra strong cold resistance Gansu Agricultural University
Bt 752 Lonevou 7 FISE R SR IR BTIE Hr ol R
& Brassica campestris L. Strong winterness Ultra strong cold resistance Gansu Agricultural University
B 8 2 Loneyou 8 [SEEI P SR S LTE Hok R
&y Brassica campestris L. Strong winterness Strong cold resistance Gansu Agricultural University
Bt 9 2 Lonevou 9 AL SR EiES HAAL K
&y Brassica campestris L. Strong winterness Cold resistance Gansu Agricultural University
200119 FISR RS SR SPLIE
Brassica campestris 1. Strong winterness Weak cold resistance
2 Yoo 2 BESTES o pie A 5234 AR
’ Brassica campestris 1. Strong winterness Cold resistance Luochuan Institute of Agricultural Science
(EEI P SR SYLE TEARB L

T 25 Ningyou 2

Brassica campestris L.

Strong winterness

Weak cold resistance Ningxian Agricultural Technology Center
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Table 3 The growth and development of winter rapes varieties in different eco-regions

. FIAEW ~ .
5 e . AW ~ e ZAe ~ _
MR-l it mebm- mwm- SRS wgey  SERS sn
GV HE Al i BT B g Beginning of "7 i
. . . . Budding ~ . The final .
Locus Sowing ~ Emergence ~  Days before Wilt ~ Regreening - flowering ~ . Days after
K R . K beginning of . flowering ~ X
emergence wilt winter regreening ~ budding . the final . winter
flowering . maturing
flowering
7K Yongdeng 12.0 79.2 91.2 117.8 21.2 6.7 27.7 54.8 110.5
22JH Lanzhou 10.0 89.4 99.4 92.2 32.8 10.2 28.8 37.8 109.6
¥k Lintao 10.0 86.8 96.8 97.2 29.5 10.5 29.1 41.1 110.3
KK Tianshui 10.0 97.0 107.0 72.8 39.4 13.3 29.3 28.6 110.5
R4 BRBLHXIEBREFERHERX(RK)BREERKHYESR
Table 4  Differences of agronomic traits of winter rapes between Tianshui and other eco-regions
ok PR ORCERGE —WBEL o EEFKE BRMARE AR TR
LO"M‘ Plant Branch Number of Number of Lengh of main  Total siliquas Seeds 1000-seeds
ous height/cm height/cm first branch second branch  florescence/cm of plant per siliquas weight/g
K% Yongdeng -14.91 -22.12 2.53 2.91 -11.59 - 125.64 0.80 0.15
22 Lanzhou -7.04 -10.68 1.07 0.93 -4.14 -37.36 -0.53 0.05
ik Lintao -8.04 -17.50 1.35 1.56 -8.05 -72.45 0.44 0.08
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Table 5 Palmitic acid content of winter rapes in four ecological regions

faFl(R) Cultivar(line) Z&)I| Qinchuan 22JH Lanzhou ¥k Lingtao KK Tianshui
KiM 2 ' Tianyou 2 2.47efghijklmn 3.0labede 2.62cdefghijklmn 2. 50defghijklmn
Kill 4 5 Tianyou 4 2. 85abcdefghij 3.18abc 2.24klmn 2.72bedefghijklm
KiM 55 Tianyou 5 2.43efghijklmn 2.91abcdefgh 2.31klmn 2.29jklmn
KiM 8 5 Tianyou 8 2. 64cdefghijklmn 2.96abcdefg 2. 60cdefghijklmn 2.79abcdefghijk
Bzt 6 %5 Longyou 6 2.35hijklmn 3.26ab 2.38ghijklmn 2. 89abcdefghi
B3l 7 %5 Longyou 7 2. 34hijklmn 3.12ahc 2.31ijklmn 2. 63cdefghijklmn
P78 % Longyou 8 2. 41fghijklmn 3.06abed 2.37hijklmn 3.08abed
Bzt 9 5 Longyou 9 2.51defghijklmn 3.32a 2.17mn 2. 71bedefghijklmn
200119 2.14n 2.92abedefgh 2.24klmn 2. 74bcdefghijklm
FEJh 2 %5 Yanyou 2 2.20lmn 3.00abedef 2. 45efghijklmn 2.79abcdefghijk
T 2 %5 Ningyou 2 2.77abedefghijkl 2. 80abedefghijk 2. 43efghijklmn 2. 62cdefghijklmn

AR FEFRRZEFL P<0.05 K-, T,

Note: Different letters means significantly different at P < 0.05 levels. The same below.
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Table 6  C18 fatty acids content of winter rapes in four ecological regions

Tyji Cﬁfaf(/l?i:n)e) % )1l Qinchuan 22JH Lanzhou Ik Lingtao KK Tianshui
Kl 245 Tianyou 2 1.043cdefg 1. 140abcdef 1.267ab 1. 140abcdef
Kl 4 % Tianyou 4 1.057hedefg 0.987defg 1.073bedefg 1.137abedef
Kithh 55 Tianyou 5 1.033defg 1. 117abedefg 1.197abed 1.013defg
Kl 8 %5 Tianyou 8 0.990defg 0.973efg 1.203abed 1.107abedefg
B3l 6 %5 Longyou 6 1.070bcdefg 1. 120abcdefg 1. 120abcdefg 0.963efg
C18:0 Bzt 7 5 Longyou 7 1. 150abedef 1. 147abedef 1.320a 1.150abedef
B3 8 %5 Longyou 8 1.033defg 1.260abc 1.070bedefg 1.147abedef
Bz 9 5 Longyou 9 1.077bedefg 1.020defg 1.180abede 1. 110abedefg
200119 1.040defg 1.060bedefg 1.097bedefg 1.020defg
FEH 2 %5 Yanyou 2 0.903g 1.120abedefg 1.103abcdefg 1.123abcdef
T 2 5 Ningyou 2 0.950fg 1.100bedefg 1.080bcdefg 1. 130abcdef
KAl 2% Tianyou 2 24.897bcdefgh 26. 133abcdefg 24.047bcdefghij 19.680ijkl
Kl 4 5 Tianyou 4 22.090efghijk 23.853bcdefghijk 24, 500bcdefghi 22.397defghijk
Kill 55 Tianyou 5 24.207hedefghij 24.317bedefghij 21 .600fghijkl 19.243jkl
Kill 8 %5 Tianyou 8 25.160abcdefgh 30.117a 24.260bcdefghij 27.080abcde
Bzt 6 5 Longyou 6 27.010abcde 28.760ab 25.863abcdefg 21.383fghijkl
Cl18:1 Bzt 7 5 Longyou 7 27.74Tabc 24 .47 Tbcdefghi 26.257abcdef 24 .310bcdefghij
Bz7h 8 5 Longyou 8 24 370bcdefghij 18.767kl 21.750fghijk 16.6331
Bzt 9 %5 Longyou 9 22.183efghijk 27.520abcd 24.730bcdefghi 21.330fghijkl
200119 22.407defghijk 25.587abcdefgh 23.387cdefghijk 23.927hedefghijk
ZEiH 2 %5 Yanyou 2 27.533abed 27.193abcde 23.350cdefghijk 23.017cdefghijk
T 2“5 Ningyou 2 20. 647hijkl 21.257fghijkl 21.033ghijkl 22 170efghijk
Ril 2 %5 Tianyou 2 13.710defghijklmno 14.537bcdefghijkl 12.5467hijklmnop 16.050abcde
Kifi 4 %5 Tianyou 4 15.670abcdef 16.627abc 10.77p 13 . 823defghijklmno
KM 55 Tianyou 5 13. 143fghijklmnop 14..170cdefghijklm 11.7667lmnop 11.1300p
KiM 8 5 Tianyou 8 13..320efghijklmnop 15.287abcdefgh 12.. 63hijklmnop 15. 180abcdefghi
BE 7 6 %5 Longyou 6 13.850defghijklmno 17.610a 14 6bedefghijk 13. 177{ghijklmnop
C18:2 B3 7 %5 Longyou 7 13..253fghijklmnop 15.607abcdefg 12 85ghijklmnop 15.003abcdefghij
[z 7 8 %5 Longyou 8 13.953cdefghijklmn 17.047ab 11.38nop 16.233abed
Bz 9 5 Longyou 9 14..427bedefghijkl 16.040abcde 11.2433n0p 14253 cdefghijklm
200119 12.410ijklmnop 14..700bcdefghij 13.0067fghijklmnop 12.480ijklmnop
FEH 2 % Yanyou 2 11.913klmnop 12.337jklmnop 11.56mnop 14 320bedefghijklm
T 2 %5 Ningyou 2 13..670defghijklmno 14..600bcdefghijk 12.3933jklmnop 13 483defghijklmnop
K 2 %5 Tianyou 2 11.057ab 10.470abcdefgh 8.927h 10.900abcd
Kl 4 %5 Tianyou 4 11.060ab 10.470abcdefgh 10.253abcdefgh 10. 183abedefgh
Kith 55 Tianyou 5 11.267a 9.817abcdefgh 10.917abed 9.470cdefgh
K 8 %5 Tianyou 8 10.270abcdefgh 10.223abcdefgh 10. 170abcdefgh 9.220fgh
Bzt 6 5 Longyou 6 11.090ab 10.050abcdefgh 10.680abcdef 10.760abcdef
C18:3 Bzt 7 5 Longyou 7 10.327abcedefgh 10.057abcdefgh 10.060abcdefgh 9. 560bcdefgh
Be7h 8 5 Longyou 8 11.047ab 10.590abcdefg 11.250a 11.037abe
Bzt 9 5 Longyou 9 10.957abed 10.060abcdefgh 9.897abedefgh 10.467abedefgh
200119 11.160a 10. 157abedefgh 10.860abcde 9.293efgh
HEH 25 Yanyou 2 9.263fgh 9.040gh 10.887abed 9.390defgh
T 2 %5 Ningyou 2 11.237a 10.950abed 10.007abedefgh 9.893abedefgh
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Table 7  Eicosenoic acid content of winter rapes in four ecological regions

SRR (FR) Cultivar(line)

7)1 Qinchuan

22N Lanzhou

¥k Lingtao

KK Tianshui

K 2 %5 Tianyou 2 10. 11ijklmn 11. 69abcdefghijk 10.05jklmn 11.59abcdefghijkl
Kl 4 %5 Tianyou 4 10. 38ghijklmn 11.29abcdefghijklm 11. 15bcdefghijklm 12.27abedefg

Kt 5 %5 Tianyou 5 10. 66defghijklmn 11.38abcdefghijklm 12.20abedefg 13.09ab

K 8 %5 Tianyou 8 10.48ghijklmn 10.23hijklmn 11. 19bedefghijklm 11. 32abedefghijklm
Bzt 6 5 Longyou 6 8.83n 9.58mn 11.01cdefghijklm 12. 48abcdef

Bleith 75 Longyou 7 9.44mn 10..90cdefghijklm 9.74lmn 11.61abedefghijkl
Bt 8 = Longyou 8 9.93klmn 11.65abcdefghijkl 11.59abcdefghijkl 12.58abced

Bzt 9 5 Longyou 9
200119

JLH 2 %5 Yanyou 2

T 2 %5 Ningyou 2

10. 63efghijklmn
10. 60fghijklmn
11.04cdefghijklm
11.63abedefghijkl

9.90klmn
11. 10cdefghijklm
10. 81defghijklm
12.55abcde

11.27abcdefghijklm
10. 82defghijklm
12.81abc

13.17a

12. 12abcedefgh
11.20bcdefghijklm
11.93abcdefghij
12.02abcdefghi
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Table 8 Erucic acid and glucosinolate contents of winter rapes in four ecological regions

i Type  SFP(FR) Cultivar(line) Z)1] Qinchan 22N Lanzhou ¥k Lingtao KK Tianshui
Kl 2 %5 Tianyou 2 38. 3cdefghij 40. Thedefg 38. 5cdefghij 38.. 1defghij
Kill 4 5 Tianyou 4 37.5defghijk 36.3ghijk 42..Obedef 38.. 3cdefghij
K 5 % Tianyou 5 38.. 6cdefghij 39. 2bcdefghi 42 .Obedef 43.7he
K 8 % Tianyou 8 39. Ibedefghi 35.0hijk 38 9bcdefghij 33.5jk
Sin B3t 6 %5 Longyou 6 36. 9fghijk 32.7k 41 .3bcdefg 40. 1hedefgh
Erucic B3 7 5 Longyou 7 36. 6fghijk 36. 6fghijk 38. 3cdefghij 36. 1 ghijk
22:1 B3 8 5 Longyou 8 37.9defghijk 39. 4bedefghi 44.3b 39. 6bedefghi
B3 9 %5 Longyou 9 38. 8bedefghij 34.2ijk 42 .9bed 39. 1bedefghi
200119 41.5bedefg 37 . 2efghijk 40. 4bcdefgh 39. 5hedefghi
ZEiH 2 %5 Yanyou 2 42.6hede 38.. 8hedefghij 42.7bed 37. 7defghijk
TiH 2 5 Ningyou 2 40. 3bedefgh 40. 2bcdefgh 49.6a 39.. Shedefghi
FKAH 2 5 Tianyou 2 96. 8abede 103 2abed 88 4bedef 77.7ef
FKAH 4 5 Tianyou 4 105. Oabe 99. 5abed 84.3def 92.. 8abedef
Kt 5 %5 Tianyou 5 88. 3bcdef 105.8ab 84..0def 101.0abed
K3 8 % Tianyou 8 82.9def 92.2abcdef 97..0abcde 89. 2bedef
. B3 6 5 Longyou 6 105.9ab 96.3abcde 87.8bcdef 111.4a
Gluf):l;ﬁolate BE 3 7 5 Longyou 7 95.9abede 95.0abcde 87 . 7Tbedef 87.8bcdef
BE i 8 5 Longyou 8 88. 5bhedef 84 . 4cdef 85.7bcdef 100. Oabed
BE 7 9 5 Longyou 9 89.9bedef 95 .9abcde 87.8bcdef 94 .2abede
200119 100.5abed 103. labed 88 6bedef 98 2abede
HE 25 Yanyou 2 83.7def 92.7abedef 97 .6abede 84 .6cdef
T3 2 5 Ningyou 2 85. 8bedef 88. Shedef 2.7t 102.5abed
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Table 9  Seed oil content of winter rapes in four ecological regions

A (FR) Cultivar(line) Z )| Qinchuan 221 Lanzhou I3k Lingtao FK Tianshui
Kl 2 5 Tianyou 2 40..05efghij 37.79hijkl 45.57abed 38 . 80ghijkl
KiH 4“5 Tianyou 4 38.26hijkl 35.04kl 47.53a 37.83hijkl
K 55 Tianyou 5 39..50fghijk 39.22fghijk 46.41abe 42 13cdefgh
KM 8 2 Tianyou 8 41.45defghi 36.37jkl 47.36a 38.36hijkl

B3t 6 = Longyou 6 41.79cdefghi 34.251 40. 41efghij 39.31fghijk

Bzt 7 5 Longyou 7 43 .58abedefy 37.74hijkl 47.73a 38.99fghijk

Bz 3t 8 % Longyou 8 42.01 cdefghi 39.26(ghijk 44.65abede 39. 63fghijk

Bz i 9 5 Longyou 9 42.26cdefgh 37.26ijkl 46.97ab 39. 17fghijk

200119 43.65abedef 38.58hijkl 40. 88efghij 39.03fghijk

HEH 2 2 Yanyou 2 42.48bedefgh 39..68fghijk 45 .49abed 39. 17fghijk

T4l 2 2 Ningyou 2 39.51fehijk 39 24fghijk 45.71abed 39 54fghijk

R0 TEESEMELHRRKEERNERRS
Table 10  The variation coefficients of agronomic traits of winter rapes in four ecological regions
P OIRCERNL UL ORI BT BRI AR T
A (R) Plant Branch Number Number Lengh of main Total Seeds 1000-seeds
Cultivar(line) height height of first of second florescence siliquas per weight
/em /cem branch branch /cem of plant siliquas /g
K 2 % Tianyou 2 0.0701 0.7332 0.0742 0.1084 0.2144 0.2217 0.0045 0.0167
KiM 4 5 Tianyou 4 0.0942 0.6545 0.1027 0.0961 0.2303 0.2031 0.0077 0.0143
Kil 55 Tianyou 5 0.0578 0.6441 0.0680 0.1161 0.2060 0.2496 0.0043 0.0424
Kil 8 %5 Tianyou 8 0.0592 0.5814 0.0492 0.0564 0.1327 0.2524 0.0035 0.0151
BE i 6 5 Longyou 6 0.0113 0.6905 0.1230 0.0583 0.0419 0.0286 0.0408 0.0294
g3 7 % Longyou 7 0.0097 0.6516 0.1273 0.0428 0.0637 0.0401 0.0217 0.0442
BEiM 8 5 Longyou 8 0.0104 0.5272 0.0950 0.0782 0.0233 0.0231 0.0434 0.0140
Bl 9 5 Longyou 9 0.0397 0.4717 0.0680 0.0767 0.1083 0.0461 0.0214 0.0148
200119 0.0554 0.6088 0.0956 0.1021 0.0961 0.0603 0.0075 0.0144
FEIH 2 % Yanyou 2 0.0982 0.5771 0.0987 0.0890 0.1010 0.0550 0.2625 0.0153
T 2 5 Ningyou 2 0.0452 0.4572 0.0680 0.0649 0.1429 0.1788 0.0122 0.0136
Variatin:)énﬁgrrii iri eties 0.1366 0.1970 0.0741 0.0728 0.0648 0.0535 0.0895 0.0242
;ltol:j\[;lz;ll 0.0504 0.5929 0.0860 0.0792 0.1255 0.1189 0.0282 0.0207
B Total variation 0.1426 0.5682 0.1070 0.1030 0.1435 0.1384 0.1060 0.0315
2.4.2 FRREAZRAEL W E S REREF 5 THSRA i MR AR S v W A ], AR (C16:0) |
AP A R R A A S XA F S A MR (C18:2) & & A8 S K, V- 178 3 R B0 3l ol
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Table 11  The coefficients of quality traits of winter rapes in four ecological regions
A Locus C16:0 C18:0 C18:1 Cl18:2 C18:3 €20:1 €22:1 Glu FlE Fa
Z& )1 Qinchuan 0.1248 0.0896 0.1305 0.1150 0.0736 0.1004 0.0684 0.1137 0.0605
22 Lanzhou 0.1174 0.1177 0.1627 0.1235 0.0810 0.1121 0.0919 0.1071 0.0680
¥k Lingtao 0.1044 0.0984 0.1026 0.1263 0.0874 0.1137 0.1051 0.1099 0.0818
KK Tianshui 0.1068 0.1100 0.1505 0.1240 0.0979 0.0763 0.0719 0.1551 0.0396
BARSE Total variation  0.1141 0.0471 0.0609 0.0925 0.0322 0.0647 0.0497 0.0407 0.0810
R12 BRBELHERZUHEREEZETSEFENEXRY
Table 12 Analyses of the correlations between agronomic traits of winter rapes and eco-factors
AT Fiisi OBEAL WO Bl ERFKE RRARE Bkt TRE
E ‘w_\f . Plant Branch Number of Number of ~ Lengh of main  Total siliquas Seeds 1000-seeds
co-tactor height/em  height/cm first branch ~ second branch florescence/cm of plant per siliquas weight/g
£ Latitude -0.283 -0.782" " 0.628"~ 0.557" -0.624" -0.606" 0.057 0.481"
TR Altitude -0.286 -0.909" " 0.651" " 0.624" " -0.747" " -0.706" " 0.152 0.543"
W Precipitation 0.284 0.769" " -0.629"" -0.558" 0.618" " 0.606" -0.057  -0.480"
AR 14 SE e
I JJZ{% -0.211 -0.4327 0.489" 0.474" -0.438" -0.506" 0.129 0.388"
Annual evaporation
4 :i> yH [
IR 0.282 0.800" " -0.625"" -0.555" 0.633" " 0.607" -0.058 -0.481"
Annual average temperature
ERARI 0.202  0.683°° -0.437" -0.373 0.489" 0.418 -0.006  -0.336
Free frost days
R AR
The average temperature 0.270 0.755" " -0.594" -0.519" 0.590" 0.564" -0.036 -0.450"
in the coldest month
F% AP AR
The average lowest temperature 0.282 0.774* " -0.625"" -0.554" 0.618" " 0.602" -0.054 -0.477"

in the coldest month

o x R BEME(P<0.05), *» * FRIEFEMHIKE(P<0.01), FF,

Note:

2.5 AXBZHEMMEREMERXESEFE
R RS A

2.5.1 AXBLHRXREHEREASEHTEG A
RHESHT RIS ZMIR S A 25 N ) A
TE S E R IRAE , 7] — R ARG A R A 2 R 74 6
PEREREFNTT [0 B BN o 0RO AR R R
PRA AL TRLE 5 R 46 B 28 i i I 3 AU
K, GRER R AR TR R e R 2

* indicate significant correlation at P <0.05, and * * indicate significant correlation at P <0.01. The same below.

BE A AR Sk A KRR R DR
FHOG, SR & AR TCRR I A s H RS
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Table 13 Analyses of the correlations between quality traits of winter rapes and eco-factors

A FTF Eco-factor C16:0 C18:0 C18:1
5 Latitude -0.016  -0.216  0.430
P B Altitude -0.469"© —-0.066 0.292"
[T & Precipitation 0.002 0.243  -0.428"

A ZE
FPRIR ~0.163  -0.505" " 0.137
Annual evaporation

ATYEL BF
PR 0.042 0.176  -0.430"
Annual average temperature
ERARH 0.02  -0.106 -0.391"
Free frost days
S FP R
The average temperature -0.035 0.174  -0.442"
in the coldest month
e AP RAR R
The average lowest temperature 0.004 0.223  -0.431"

in the coldest month

-0.062

-0.005

-0.062

-0.052

C18:2 C18:3 €20:1 22:1 Glu IR Fat
0.040 0.336° -0.592"" -0.071 -0.245 0.050
-0.352" 0.386"  -0.497" " 0.252"  -0.049 0.523"
-0.339" 0.599" * 0.095 0.244 -0.016
0.063 0.343*  -0.465"*  —-0.200 0.011 -0.159
-0.331" 0.579** 0.033 0.242  -0.104
0.08  -0.190 0.381" -0.122 0.252* -0.276
~0.305" 0.568" * 0.072 0.271* -0.039
-0.334" 0.593" 0.082 0.248  —0.034
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