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CHROMOSOME PAIRING BEHAVIOUR STUDY IN ALLODIPLOID
AND ALLOTRIPLOID SORGHUM HYBRIDS

M. R4,\'EENDRAN, S.R. SREE RANGASAMY, R. SETHUPATHI RAMALINGAM and N. SENTHIL
School ofGenetics, Tami Nadu Agricutural University, Coimbatore:641 ff)3, India.

Meiotic analysis was done in a fodder sorghum variety CO-27 (2n-20),a wild species Sorghum halepense
(2n=40) and the F1 hybrid between them. The chromosome pairing behaviour in F1's revealed a greater degree
of homology between the two ge$omesS. bicolor and S. halepense. Further laggards and bridges were fountl in
tire F1'.s which may be responsible fo'the partial sterility of F1 hybrids.
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Introduction 
.

Sorghum (5. bicolor) belongs to the family
Graminae which consists of many species at

different ploidy levels. Several 30-
chromosome hybrids between S. bicolor
Qn=20) and S. halepense Qn=40) have been

repofted I -r. Cytogenetic study of interspecific
hybrid is a tool for studying the genome

homology and origin of the parental species.

In this context, mciosis study is a reliable

method rather than karyotype analysis for
undersLanding he genome homology. Based

on the above background the present study

was formulated using interspecific hybrids to
study the genome homology betwcen species

and to find out the reason fbr partial fertility
in the F, of the interspecific h.vbrid.
Materials and illethods
The experimental material consists of
immature anthers liom a diploid fodder
sorghum varietynamely C() - 27 (interspecific

hybrid derivative between .S. bicolo r c ," . CO -

11 (2n=20) and S. halepense (2n=20\, a
tetraploid wild species namely S. lrulepense
(2n=40) and the F, hybrid berween them. The

spikelets containing immature anthers were
fixed at 8.40 AM in 1:3 acetic acid - erhanol
fixative. After 24 hours, the anthers were
removed and squashed with 1 qo acetocarmine.
The chromosome pairing behaviour was

observed under microscope based on the
formation of uni, bi, tri and quadrivalents.
Results and Discussion
ln CO-27, a maximum of 10 bivalents were
observed (Fig-l.a). Chromosome association
in CO-27 also revealed the formation of 8 +
1,, (Fig 1.b) or3,+4 whichmaybe due to the
greater degree of homology between the
genomes permiting frequent formation of
quadrivalents.

The chromosome association in S.

halepense (2n=40) showed a maximum
association of 5" + 1Q, Gig 2.a) or 6 + 7,.
The formationof quadrivalents may be due to
the high degree of homology or extremely
low differentiat"ion between the chromosomes
of that genome. The formation of bivalents
and quadrivalents showed that tlis species

may be a segmental allotetraploid involving
two closely related genomes which have a
high degree of homology between rlrem, The
presence of homttlogy betrveen the
chromosomes of S. halepense itself was
reporteda.

The allotriploid F, hybrid between C( )-
27 andS. halepense was found to contain 30
cluomosomess. The chromosome association
study revealed the fbrmation ol l0,, (Fig 3.a)

or 7,u + 1,' (Fig 3.b.y or 6,u * l, + 4, (Fig 3.c).
Mostof the authorsreported thatthe liequeuey
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of trivalent fbrmation is higher than the

quadrivalent tbrmation6. However in this

study, the occurrence oftrquadrivalent
formation was more which may be due to the

structural homology between the genomes of
the two species on the one hand and also due

to the homologous nature of chromosomes in

the Halepense genome itself.
Further, the occurrence of higher extent

of laggards and bridges were also noticed

during anaphase I (Fig 3.d) which may be

responsible fbr the partial f'ertility Q6Vo) t'tt

rhe hybrids.
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