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Cold resistance and botanical characteristics of the hybrid prgeny
between winter and spring turnip rapes( Brassica campestris L. )

WANG Li-ping, YANG Gang, SUN Wan-cang, ZHANG Zheng-li, WANG Yue, DONG Hong-ye,
ZHAO Yan-ning, KONG De-jing, LU Mei-hong, YANG Ning-ning, LIU Zi-gang, FANG Yan, WU Jun-yan
( Rapaseed Engineering Research Center of Gansu Province , Gansu Provincial Key Laboratory of
Arid Land Crop Sciences , Improvement and Key Laboratory of Crop Genetics and Germplasm Enhancement ,

Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: This study had carried on the preliminary analysis and research on temperature sensitivity (winterness
and springness) , botanical characteristics, and overwintering rates of filial generations for hybrids between winter type
turnip rape (Brassica rapa, Longyou7 and Longyou9 strong in cold hardiness) and spring type turnip rape (Brassica ra-
pa, Parkland). The results showed that all of the F1 generation from hybridization between Longyou7, Longyou9 and
Parkland presented winterness, which meant winterness was dominant. And the winterness and springness were separated
in F2 and BC1 generations. The separation ratio within F2 generation was 4:1 and the ratio within BC1 generation when
Parkland was used as the recurrent parent was 1:1. When Longyou7 and Longyou9 were used as the recurrent parents,
the separate ratio was 4:1. Additionally, while wintering rates were used as the indexes of cold hardiness, the results in-
dicated that cold resistance of filial generations from Longyou7 and Parkland was stronger than that from Longyou9 and
Parkland, which was consistent with winterness of parents. The cold resistance strength for each generation was in the

following order: BC1 with winternss as recurrent parents > F2 > F1 > BC1 with springnss as recurrent parents. Moreover,
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correlation and grey correlation analyses showed that overwintering rates were closely related with the main biological char-

acteristics, and the related degree was as the follows: heart leaves > growth habit > winter and spring sex > leaf color.

The analysis results showed that the plant morphological characteristics had close relations with cold hardiness. Generally

speaking, seedlings with purple heart leaves, light green or dark green leaves, and prostrate or erect growth, were likely

to possess the large wintering rates and strong cold resistance.

Keywords: tumip rape ( Brassica campestris 1. ) ; filial generations; winterness and springness; botanical charac-

teristics; grey correlation
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Table 1  Experimental materials
HEA EMR 1 FREL/ R JLXAY TEfR 2 WREL/ B
Generations Population 1 Total /Plant Generations Population 2 Total /Plant
Py Parkland (F771) 28 P, Parkland (F#1) 28
P, Bl 75 (44%) 33 P, Bt 9 5 (%4%) 35
B Bzt 7 5 x Parkland 37 Fy B 9 5 x Parkland 2
Fy Parkland x Bl 7 5 28 F, — —
F, W 7 x Parkland [ 38 133 F B 9 x Parkland 132 108
BC, (B 7 x Parkland) x [ 7 Iy BC, Bz 9 x Parkland) x Bz 9 %)
BC, (B 7 x Parkland) x Parkland 32 BC, (B 9 x Parkland) x Parkland 26
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PSRRI BE Tl 7 5 (BRIl 9 5 FAR I =8

Parkland A 5EAS , R FHIE S FURSE , X 458 3K A5 1Y F
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Table 2 Statistics in winterness and springness of filial generations/Plant

it I A mEa o m s (DE
Generations Population 1 Springness  Winterness Wintermess Generations Population 2 Springness Winterness Wintemess
P, Parkland (1) 28 P, Parkland (%:4) 28
P, Blel 75 (&%) 33 P Bl 9 5 (&) 35
Fy B3l 7 %5 x Parkland 37 F, B 1 9 5 x Parkland 32
F Parkland x Bl 7 % 28 F —
F, Bt 7 5 x Parkland 38 26 107 26:107 F, Bzt 9 5 x Parkland H3E 22 86 24:86
BC, (fgéfm77zx Parkland) 7 35 1:5 BC, (jjﬁjé?mzz—x Parkland) 9 33 3:11
BC, (Xwiﬂ];? X Parkland) 13 19 13:19 BC, (X[yiﬂlzf X Parkland) 12 14 6:7
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o B 7 5 x Parkland , 286000 23 B, 162.16% 5
JETFIE R, 21 BRI ETRSE, 4 56.76% , Rkt
A 9k, 5 24.32%, HAT 7 #RIHE gk,
18.92% ; W B AEKAT 27 ¥R, 15 72.97% , A H
AR WARIR F G L AR IR T 70.27% . B

i 9 5 x Parkland, ¢ (.0 M 13 #k, 4 40.63% , %55,
LM 19 B, 15 59.37% ; EIFI I v, ik B AR ANTA
gk o A 17 #R.10 BRAT S Bk, &5 53.13% .
31.25% %1 15.63% ;20 BRHIE A, 5 62.5% ,12 B
AR, N 37.5%, A RAE T 75 x
Parkland, 4 62.5% . XA Parkland x FEiH 7 %5,
L 16 KR, 7 57.14% ; REIFI F v, -6 R 4
M 8 1k, i 28.57% , IR &k M4 11 £k, i 39.29%,
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Table 3 Botanical characteristics and overwintering rates of filial generations in winter and spring turnip rapes

I {2 Heart leaf color

I, Leaf color

T HIAE K 2P Growth habit

& Eo i) % ke Lk ek HE R A Hor Winter
ij % ' Green Purple Light green Flavovirens Dark green Prostrate Semi-erect Erect survival
atenal
rate
MREL AR . BB Bk . REL B % /3% . HRE B % FREL bR % /3% % BREL bR % /%
Total/Plant = Total/Plant Total/Plant = Total/Plant Total/Plant Total/Plant Total/Plant Total/Plant
Py Parkland 28 100 0 0 0 0 28 100 0 0 0 0 0 0 28 100 0
P, Bz 7 = 0 0 33 100 0 0 0 0 33 00 33 100 0 0 0 0 87.46
Fi Bl 75 xPakland 14 37.84 23 62.16 9 2432 7 1892 21 5676 27 72.97 10 27.03 0 0 70.27
Fi Paklandx 175 12 4.8 16 57.14 11 3929 9 3.4 8 2857 17 60.71 9 3571 2 7.14 64.28
G 7 2« P
F, B 7 é;f:‘“kla“d 4 31.57 91 68.43 34 2556 21 1579 78 58.65 86 64.66 47 35.34 0 0 7.5
G 7 2« P
BC (B 75 x P "i,kla“d) 10 23.81 32 7619 10 23.81 2 476 30 7143 30 7143 12 28.57 0 0 76.19
x Bl 7 %
o
BC, (BEWh 75 x Pakland) ) s 35 3 a0 12 3.5 7 2088 15 46.88 10 3125 7 2088 43.75
x Parkland
Py Parkland 28 100 0 0 0 0 28 100 0 0 0 0 0 0 28 100 0
P Bt 9 & 0 0 35 100 35 100 0 0 0 0 35 100 0 0 0 0 80.00
Fi Bl 9% xPakland 13 40.63 19 59.37 17 53.13 10 31.25 5 15.63 20 6.5 12 375 0 0 62.5
N
123 B o T;iif akland ) 3589 66 6111 61 56.48 28 2592 19 17.60 68 62.96 40 3704 0 0 66.13
Yl ==
BC, (it 9 5 x Pa.ﬂkla“d) 13 3095 29 69.05 23 5476 10 23.81 9 2142 28 66.67 14 3333 0 0 71.43
x [l 9 %5
v =)
BC, (BEh 9 5 x Parkland) () o se g o 1 a605 9 e 5 1923 8 3076 11 230 7 269 38.46

% Parkland
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Table 4  Correlation analyses of botanical characteristics and overwintering rates of filial generations in winter and spring turnip rapes

B &R
PR Characters OVi@rwi\niin Lt s R Wi\nte%r Etnd
o ’ g Heart leaf color Leaf color Growth habit .
rates spring type
AR Overwintering rates 1
L5, Heart leaf color 0.985** 1
{4, Leaf color 0.595 0.591 1
A K 2J P Growth habit 0.899" " 0.851"" 0.519 1
XA Wintemess and springness 0.750" 0.669 " 0.316 0.747" 1

T x fE0.05 KO L RFEAR, * x 7£0.01 KGR LR FH %,

Note: * indicated a significant difference at 0.05 level(double side), * * indicated a significant difference at 0.01 level (double side) o
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Table 5 Association degrees of overwintering rates and botanical characteristics

L, -, AR KA
Wi H Ttem . . .
Heart leaf color Leaf color Growth habit Winter and spring type
KEKBE Correlation degree 0.8765 0.5849 0.788 0.7812
RERFEHET Order 1 2 3
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