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Synthesis and Cytological Studies of Allotriploid Interspecies between
Brassica carinata and Chinese Kale

LUO Shuang-xia,ZHANG Cheng-he ,CHEN Xue-ping, SHEN Er-qiao, SHEN Shu-xing
(College of Horticulture ,Hebei Agricultural University , Baoding 071001 )

Abstract; The allotriploid interspecies (BCC) were obtained by reciprocal crosses between Brassica carinata
(2n =4x =BBCC =34) and Chinese kale (2n =2x = CC =18). The interspecies displayed a stronger growth than
that of parents and intermediated to the leaf color of their parents. The plant type,flower shape,and flower color ten-
ded to parent B. Carinata and the white flower color was the same as that of Chinese kale. Meiosis observation of the
allotriploid showed that 9 bivalents and 8 univalents (91 +8 I ) were formed at diakinesis stage and the two kind
of chromosomes (B and C) tended to separate into two groups. At metaphase | stage,9 bivalents of CC genome ar-
ranged on equatorial plane and 8 univalents of B genome distributed around the equatorial plane. While at anaphase
[ stage,the distributions of chromosomes with 13/13 or 12/14 were in the majority, including occasionally back-
ward chromosomes. Obtaining of this allotriploid (BCC) provided an important material for production of CC + B
alien addition lines and study of chromosome homology between B and C genomes.
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Table 1 Comparison of cross fruitifulness between BBCC x CC and CC x BBCC combinations

R e AL B R GEYER (%) SR W B L
Combinations Flower buds No. of pods Podding rate Total seeds No. of seedlings
BBCC x CC 158 119 75.32 34 3

CC x BBCC 126 87 69.05 0 0
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A Parent Chinese kale (CC) B Allotriploid hybrid ( BCC) ,
C:Parent Brassica carinata ( BBCC)
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Fig.1 DNA relative content in leaf cells of allotriploid and parents
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A EARBIEM LI IT (BBCC) HIFK s B: =R ZFl (BCC) MK ; C: 3R ATTUE (CC) LA s D SRARIEMK L W IT (BBCC) HIAE,
AL E: SRR 2B (BCC) WAL, (146, AE25B 1L s F o 3 AT i (CC) M4E, FI4E ;G . 37K BBCC I (IR KT H ,2n =4x =34;
H: =524 %0 BCC M A REH ,2n =3x=26;1:BCC A 9T +8 T , & kR B HMAAM ;) ~L:BCCHH T,
9T +8 1 ;M:BCC /51 T , %3k Rv4 )5 Ye ik ;N:BCCJ5 1 T ,13/13 43 8§;0:BCC 51 T ,12/14 5385 ;P:BCC 51 1 ,10/16 4385
A:B. carinata( BBCC) plant type, B Allotriploid ( BCC) plant type, C: Chinese kale( CC) plant type,D:B. carinata flower type and color,
E : Allotriploid flower type and color, F; Chinese kale flower type and color, G :B. carinata chromosome number 2n =4x =34,

H: Allotriploid chromosome number 2n =3x =26,1: Allotriploid meiotic diakinesis,arrow showing B genome univalents,

J-L: Allotriploid meiotic metaphase I ,showing 9 bivalents and 8 univalents, M ; Allotriploid meiotic anaphase | |
arrow showing lagged chromosomes, N-P: Allotriploid meiotic anaphase I ,showing 13/13,12/14,
and 10/16 chromosome distribution, respectively
B2 RASZGHEHNERBIESHEEHE

Fig.2 Plant characteristics and chromosome numbers of the allotriploid and parents
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Table 2 Morphological characteristics comparison between the allotriploid and parents

R B (em) -, i R/ (em) 44 (em) i) AEFE KN (em)
Materials Plant height Leaf color Leaf size Petiole length Flower color Coronal size
Ik CC 124 TR 14.5 x13.3 9.0 [EFi 24.8 x18.3
Z&Fh BCC 163 I 4%, 1 G K A 29.7 x25.4 21.3 &7 16.7 x15.8
¥ IE MK LW ST BBCC 183 WG NG 16.4 x12.5 15.7 HAE 19.6 x17.9

Fh BT 5 BRI T2 {H Figures in the table are all average value of 5 plants
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Table 3 Chromosome distribution of BCC at anaphase I
Yoo ik 53 85 77 5K HoAth
17/9 16/10 15/11 14/12 13/13
Chromosome distribution Others
41 g K 0 2 11 21 27 9
No. of cells
(%) 0 2.86 15.71 30.00 38.57 12.86
Percentage
x4 ZHEEEMEERATEOZFROFEEHE
Table 4 Chromosome numbers of progenies from the allotriploid backcrossing with parent Chinese kale
PO UREN
18 19 20 21 22 23 24 25 26
No. of chromosomes
% 16 13 9 7 3 1 0 0 0
No. of plants
% (%) 32.65 26.53 18.37 14.29 6.12 2.04 0 0 0

Percentage
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