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In situ hybridization analysis on meiosis of Brassica napus and
Brassica nigra amphiploids

CHEN Jipeng, LI Shengqgiang, LIU Xianjun, QUE Zhiqun

(College of Life Science Environment and Resource ,Yichun University ,Yichun , Jiangxi 336000, China)

Abstract: [Objective] This study investigated the relationship between abnormal meiosis and pollen
fertility of plant hybrid offspring. [Method) Trigenomic amphiploids between Brassica na pus and Brassica
nigra were obtained by interspecific hybridization and genome doubling. Genomic in situ hybridization
(GISH) was carried out to observe chromosome behavior in meiosis of pollen mother cells (PMC) of the
amphiploids. [Result) Pollen fertility of the amphiploids was determined and majority of pollen grains was
sterile with fertile ratio of 10% —20%. Multivalents were formed as quadrivalents and hexavalents at diaki-
nesis. The quadrivalents included autosyndetic quadrivalents of B genome, AC genomes and allosyndetic
quadrivalents betwee B and AC genomes. The hexavalents also appeared in amphiploids at very low fre-
quencies. Total chromosomes were segregated equally at about 70% PMCs at anaphase [. At the end of
second stage of meiosis, non-tetrads and micro-nucleus were also observed. Some abnormalities including
chromosome bridges and laggards were observed at low frequency in some PMCs at anaphase [[ /] . [Con-
clusion] The non-diploidized cytological behavior of these amphiploids contributed to their low fertility. Al-
though abnormal meiosis decreased pollen fertility, heterologous recombination improved exchange of ge-
netic materials between parents.
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Fig. 1 Morphology(A) and mitosis(B) of amphiploids between B. napus and B. nigra
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Table 1 Chromosome associations in pollen mother cells (PMC) of trigenomic

amphiploids between B. napus and B. nigra at diakinesis

HE W22 41 i 5 Yo AR 2 ¥ T Association of chromosomes

Crosses No. of cells Il &5 Il ance Vs IV gp—ance IV ance VI

LI CREA) XM 15 (A2 A 53 7.55 18. 00 0.25 0. 20 0.41 0

B. nigra(female) X Xiangyou 15(male) - 6~8 15~19 0~2 0~1 0~2 0
S R BRI 15 (2 A % 7.58 17.76 0.18 0. 20 0. 48 0. 04
B. nigra(female) X Shanyou 15(male) 6~8 15~19 0~1 0~2 0~2 0~1
B it 15 (FFA) X IR (XA 16 7.28 17. 48 0.31 0. 39 0. 54 0.02
Shanyou 15(female) X B. nigra (male) 5~8 13~19 0~2 0~2 0~3 0~1
B (BEA) X Oro(ARA) 57 7.35 17.70 0. 26 0.32 0.42 0.07
B. nigra(female) X Oro (male) ' 5~8 15~19 0~2 0~1 0~2 0~1
L (REA) X 821 (A2 AR) 64 7.41 17. 86 0.27 0. 30 0. 39 0.03
B. nigra(female) X Zhongyou821 (male) 5~8 15~19 0~1 0~1 0~2 0~1

T T ps. B EE P2 94 64T B 04 5 T ance. AC B PR 2 Y (4T A 44 5 IV pe. B 3 R4 9% 68 4K T8 180 09 DU A0 44 5 IV se—ance. B A
415 AC E: IR 2 8] G A4 TE 1 08 DA 44 5 TV ance. AC JERUZH 38 4 (R T8 il i D0 AR 145 VL S i B 41658 1 AT EF Rm P 3ME .56 2
T8 R AL

Note: [ pg. Bivalent of B genome; Il aacc. Bivalent of AC genomes; [V pp. Tetravalent of B genome; IV ps—aacc. Tetravalent between B ge-

nome and AC genome; [V aacc. Tetravalent of AC genome; VI. Hexavalent. The first line in each square means the average value and

the second means the range.
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Fig. 2 GISH analyses of chromosome pairings and segregation in PMCs of trigenomic amphiploids

A1,B1,CI1. DAPI (blue) images; A2,B2,C2. Merged images, green signals are from B. nigra probe.
Al1,A2. One diakinesis PMC with 8 bivalents of B genome;B1,B2. One diakinesis PMCs of with one allo-tetravalent (arrowed)
between B gemone and AC genomes;C1,C2. One Al PMC with 9 : 7 segregation of B genome and

a lagged chromosome of AC genomes(arrowed). Bar=10 pm
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