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Chromosome Pairing Behavior and Reproduction in the Hybrid Developed
by the Interaction of Different Pollen Sterile Genesin Autotetraploid Rice

ZHAO Ming-Hui,LIU Xiang-Dong*,LU Y ong-Gen,L| Jin-Quan,GUO Hai-Bin

Guangdong Provincial Key Laboratory of Plant Molecular Breeding, South China Agricultural University,
Guangzhou 510642, Guangdong, China

Abstract Autotetraploid rice isaspecial germplasm with four sets of genome that is derived from diploid rice treated by co
Ichicine. Compared with its diploid progenitor, the chromosomes and genome of the autotetraploids are doubled, thus the p
henotype or morphology of the autotetraploids, especially the reproductive traits, are obviously changed. When indica and
japonica are respectively developed into autotetraploid by chromosome doubling and crossed with each other, the autotetral
ploid hybrid will have superior heterosis in growth and biological character compared with their parents and the diploid hyb
rid between indica and japonica. But low seed setting rate makes this intersubspecific autotetraploid hybrids cannot be use
d directly in rice breeding. Therefore, it is very important to study the mechanism of low seed setting rate in the autotetrapl
oid hybrids. In the diploid hybrid between indica and japonica, it is known that the interaction of pollen sterility genes, suc
has S-a Sband S-c, causes the hybrids to be low fertility. However, it islittle known how these pollen sterility genes wor
k in the autotetraploid hybrid between indica and japonica. In this study, autotetraploid rice Taichung 65-4x and its near-is
ogenic lines with pollen sterile genes were used to devel op the autotetraploid hybrids with interaction at different pollen ste
rility geneloci, i.e. S-a, S-b and S-c. The chromosome behaviors during the meiosis of PMC were studied by the technique o
f chromosome sguash and showed that quadrivalents and bivalents coexisted in the diakinesis in the most of PMCs of autot
etraploid parents and their hybrids. The chromosome association per PMC was 9.20]y+5.60] in Taichung65-4x, and 9.52
[V+4.901] inthe hybrids on an average, showing no significant difference in the number of quadrivalent between the parent
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sand the hybrids. Abnormal behaviors were found in the following process of meiosis, which included lagging chromosome
s, chromosome fragments, micronuclei, the loss of synchronization in segregation of chromosomes and the formation of unr
educed gametes (Plate]] ). Pollen fertility, embryo sac fertility (Plate | ), which were observed by WCLSM, and seed settin
g ratein both the tetraploid parents and their hybrids were significantly lower than those in Taichung 65. The average of po
Ilen fertility was 30.57% in the hybrids with the single-gene interaction at the locus of S-b, and 37.56%, 26.53% in the hybr
ids with double-gene interactions of S-b and S-a, S-b and S-c, respectively. The pollen fertility in these hybrids was signific
antly lower than that in the autotetraploid parents, with 67.93% on an average. The hybrids with interactions at other loci
were not significantly decreased in the pollen sterility compared with the autotetraploid parents, which were those with the
single-geneinteraction at the locus of S-a or S-c, and double-gene interactions of S-a and S-c etc. The seed setting rate was o
wer in all hybrids, which was from 0.90% to 22.75% on an average, than that in the autotetraploid parents(26.12%), and th
at in the hybrid with the interaction at the locus of S-b was the lowest, with 0.90% on an average. It concludes preliminarily
that the interaction of pollen sterile genes at different loci has no obvious effect on the abnormal behaviors of chromosome i
n meiosis, however, the interaction by locus of S-b may decrease the fertility of hybrids, which may be caused together by
abnormal behaviors of chromosome in meiosis because of four genomes in autotetraploid rice.
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