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ABSTRACf 

'I1Ie F. Ilybitds or .sor.- .. (D .., 12) x S • ..,.,.."., (D - 12) ..... 24 IOIIIIdic 
ella.... I ••, were.....,....,. willi 68.5% polleD ferdIity. TItey prodaeed 72.3% ... ..... 
a.. ...... or....,.... willi • few ........ dlft'eseadal .. 811" were DOted·1a F,. 'I1Ie 
...... eJIrw!e............ per eel lit .....'nes.. was t.U IV (1-1) + • .22 m (~) + 
11.42 II (7-12) + 0.2% 1(1-.). Twelve ........ were recerded ID 86% cells. TIle .verap 

cW.aa fnqJ I er per bmIeDt was reduced Iruaa 1.87 lit dipIoteae to 1.28 lit "'h'dne+. 

Some ............ to aorieId pnperIy lit ........ I pIates.-At. _ph_I. chn!maIId 

........ hp ,- ......... were r-I. III 23% cdII ... tile" .............. 12:U 

......... UaequaI dIItribaCIoa or ~II•• lit ......... II was DOted Ia .t'" ao.. 

OllIe to two adawwlel were ......... III 1% celli lit polleD tetnd .... Tbe bJbrid sterility 

............. ID ........ It III ....... tIW S. .. aod S. aetlJfuplcllllllln! puedcaIIy 

quite dale .... .... cIaroaIoIoIDe ~ bear ...... IIoIaeIocY iii spite or IOIDe 


.................... iIIfesd I. 


Key wants: SoImwm tIt!tIriopicuIt, SoImwm gi/o. intetspecific hybrid, segreptiooal bybrid, 
~~. ~ 

Cytogenetic information on the hybrid between West African Solanum species, 
i.e., S. gilo and S. aethiopicum is meagre though some studies on cytogenetics of 
S. gUo and its hybrids with some other Dontuberiferous species of SolanUm have 
been reported [1-3]. The present meiotic study on the FI of cross S. gUo x S. 
aethiop4;um was carried out to understand the chromosomal homology and evolutionary 
relationship in some West African forms of Soltinum species. 

MATERIALS AND METHODS 

Homozygous parental lines of S. gUo and S. aethiopicum were raised in the 
garden of the University of Nigeria, Nsuka. Nigeria, in 1985 and. crosses were made 
between them usingS. gilo as female parent, adopting the emasculation method of 
Um [4]. Meiosis in Fl hybrid of S. gUo x S. aethiopicum was studied using the 
cytological technique of Choudhuri [5]. Pollen fertility was determined by the method 
suggested in [62]. 

RESULTS AND DISCUSSION 

PI gensration. The percentages of seedlings surviving at flowering stage were 
80.6, 86.7 and 91.3, respectively, in S. gUo, S. aethiopicum, and their FI hybrid. 
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RESULTS AND DISCUSSION 


. .,., 

Fig. 1. 	Meiotic stages in cross S. gilo X S. aetbJopicum. 
1) BivaJeot pairing at pachytene, 2) pairing at diplotene, 3 & 4) metaphase configurations, 
5) anaphase bridge, 6) chromosomal ellminatlon at anaphase , and 7) at telophase. 
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Meiosis in FJ hybrids. Bivalents at pachytene showed ahnost completely close 
pairing except a few unpaired differential segments (Fig. 1: 1). A'total of 122 pollen 
mother cells (PMC) studi~ at diplotene had 12 bivalents in each and the average 
chiasma frequency per bivalent was 1.87 (Fig. 1: 2). 

At diakinesis, 100 PMC were analysed and 12 bivalents were noted in 86% 
cells, one quadrivalent + 10 bivalents in 2% cells t one quadrivalent + 2 trivalents 
+ 7 bivalents in 10% cells, and 1 trivalent + 10 bivalents + 1 univalent in 2% 
cells. The average chiasma frequency per bivalent at this stage was reduced to 1.28. 

:At metaphase I, quadrivalents, trivalents, bivalents (rod and ring types). 
univaJents, and even fragment were noted (Fig. 1: 3, 4). Often the bivaients failed 
to coorient properly oil the equatorial plate (Fig. 1: 4). 

At anaphase I. 130 cells were analysed in which normal 12 : 12 separation 
was observed in 76.9% cells, and 7.7% cells in each case had one chromatid bridge 
(Fig. 1: 5), one laggard, and two eliminated chromosomes. 

At metaphase II, total 151 cells were studied. of which normal 12 : ·12 separation 
was recorded in 89.3% cells. 11 : 13 separation in 3.3'Y(r .cases, 11 :. 12· separation 
with elimination of 1 chromosome in 6.6.% ceUs,- and l() : 12 separ:ation with 
elimination of 2 chromosomes in 0.7% cases (Fig. 1: 6). Chromosome elimination 
was also noted in telophase II (Fig. 1: 7). 

PoUen and seed fertility. Out ofSOO pollen grains studied .in each ;C8Se, the 
percentage of fertile pollen was 75.6 in S. gUo, 86.7 in S. aethwpicuin, and 68.5 in 
the Fl' Out of 300 tetrads studied in the FI hybrid. 93% were nomtal and 7% had 
one or tWo miCronuclei which were obviously arising out of.tlte eliniinated chromosomes. 

The production of viable seeds in S.gilo, S. aethwpicum and their· Fl hybrid 
was 90.6%,95.7% and 72.3%, respectively. 

In the present hybrid S. gUo x S. aethiopicum. 12 .chromosomes of S. gilo 
paired with 12 chromosomes 'Of S. aethWpicum. It indicates high chromosomal 
homology between the two parents. Similar high. frequency of .chromosome . pairing 
has been reported in some other nontuberiferous Solanum interspecific hybrids [7]. 

In the present hybrid, unpaired ·segments in certain chromosomes were noted 
at pachytene stage. Darlington [8] suggesied that failure of pairing among· pairable 
chromosome mates might be either due to segmental differences or mech8nica1 
interference with pairing due to the presence of too many homologous chromosomes. 
Also the effect of hybridization [9] and genetic factors reducing chromosome pairing 
might have played some role riO]. 

All these factors may have reduced chromosome.pairing in F.1, The occurrence 
of moderately high frequency (16.7%) of multivalents indicates the presence of 
tranSlocation heterozygosities [2, 5, 8].·This, in turn. leads to the conclusion that 
the chromosomes of the. two parents, Le., S. gUo and S. aethwpicum, are .differentiated 
through interchanges. Easy crossability, high -survival of Fl plants, and· intimate 
chromosome pairing in Fl suggest close genetic relationship of the two parental species .. 
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PoDen fertility and seed viability iii Fl' Hybrid sterility in the present case as 
evident in reduced poDen fertility atld. seed viability of Fl is possibly of segregational 
nature. Similar hybrid sterility has been reported in S. melongena crosses. [5]. 

"REFERENCES 

1. 	H. U. Anaso. 1982. c;.;ytologica1 and Genetical Studies in the Genus Solanum. 
;M~Sc. Thesis.Departm~nt of Biological Sciences, Ahmadu BeDo University, 
Zaria" Nigeria . 

. 2. 	H. U. Anso atld G. U. Okereke. 1986. Cytogenetic evidence of hybridity in 
Solanum gilo. Nucleus, 29(3): 101-103. 

3. 	G. W. Beadle. 1932. A gene for sticky chromosomes in Zea mIlyS. Z. Ind. 
Abst., 63: 195-217. 

4. 	J. O. Uzo. 1983. Hybrid vigour atld gene action of two qualitative traits in 
flavour pepper in Nigeria. Sci. Hort.,· 22: 321-326. 

5. 	H. C. Choudhuri. 1981. Cytological studies in West AfriCatl Solanum me/ongena 
L. hybrid (S. me/ongena var. Giwa 2·x var. Giwa 1). Cytologia, 46: 255-264. 

6. B. M. Johri 	and I. K. Vasil. 1961. Physiology of poDen. Bot. Rev., 27(325): 
56, 76, 84, 133. 

7. B. O. Omoyiola. 1969. Cytological Studies in WestiAfriCatl Solanum me/ongena L. 
. Thesis. Ahmadu Bello University, Zaria, Nigeria. 

8. 	C. D. Darlington. 1982. Chromosome behaviour and structural hybridity in 
Tratlescantia. J. Genet., ~1: 207-286. 

9. 	G. D. Karpechenko. 1928. Polyploid hybrids of Raphanus saliVas x Brassica 
o/eracea L. Zeits. Ind. Abst. Vererb., ?II: 1-85. 

10. M. O. Omidiji. 1975. Interspecific hybridization in the cultivated nontuberiferous 
Solanum species. Euphytica, 24: 341-353. 


