Online Journal of Biological Sciences 1 (7): 612-613, 2001

© Asian Network for Scientific Information 2001

Chiasma Frequency and Chromosome Pairing at Tobacco Genotypes
{Nicotiana tabacum) in the Middle Black Sea Region
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Abstract : The study covers the relationship between tobacco genotypes in terms of chromosome homology by
pairing configurations and chiasma frequency growing at different areas of the middle black sea region. For this
purpose, three genotypes [Samsun, Bafra and Merzifon] and their crosses were studied by acetocarmine stain
technique at the stage of metaphase | of meiosis. Consequently, parents and their hybrids showed that bivalent
type of chromosomepairing (0.6-1.1 rod type and 22.0-23.4 ring type) and chiasma frequency between 46.90-
47.40 %. This type of pairing is considered to be from the close similarity of the chromosomes of genotypes.
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Introduction

Tobacco is an industrial plant and a polyploid in nature. Its
species showw a similarity upon genomic structure. The
species growing in the middle black sea region which is N.
tabacum 2n =48, is a amphidiploid consisting S and T
genome plant although the origin of plant belongs to
America continental. The S genome of amphidiploid created
from two diploid plant was transferred from N.
sylvestris’”den, whereas T genome was taken from N.
tomen tosiformis, N. otophore and M. tomentosa hybrid s
{Parokonny and Kenton, 1994). The complex structure of
genus is getting more force to evaluate the evolution
mechanism of species. The tobacco plant named =
Samsun tobacco (N. fabacum/ was used. In the studies on
the origin of the genome, its genomic DN A was analyzed
for displaying the similarity of them, by repetitive DN A
sequence using fluorescence in-situ hybridization {(FISH
techniques and physical map had been occurred by
Parckonny and Kenton (1994]).

Tobacco can be used to explain pairing mechanism through
its complex genome formula. Up to date, some plants were
analyzed both either at metaphase | or prophase | pairing
behaviour using FISH techniques, electron and light
microscopy (Loliumspp., Festuca spp., Secalespp. etc.}
{Elci, 1978; 1982; Sa(sdz, 1982; Baysal, 1973; Parckonny
and Kenton, 1994; Taylor and Evans, 1977; Evans and
Davies, 1983; Evans and Aung, 1986; Jenkins, 1988).
Samsun tobacco types were used for the quantitative
analysis as phenotypic evaluation {Camas ef al., 1998] but
here the relationship between tobacco genotypes growing
in the area were aimed to investigate chromosome pairing.

Materials and Methods

Tobacco parent plants were collected from the middle
black sea region from three growth areas and were crossed
each others. Pollen mother cells (PMC] of parents and their
hybrids were used for the evaluation of chromosome
pairing at t he flowers picked up from their early buds. The
plants were collected from three microclimate areas of
Samsunterritory (Samsun-center, Bafra, Merzifon), whose
seeds were transferred and grown in the pots after
germinating under the seed-beds. Three types were crossed
and were grown for the meiosis analysis. The buds
collected from the hybrids were saved in carnoy fixative
(6:3:1) and examined for chromosome pairing

configurations using light microscopy due to the acetic acid
squash method suggested by some authors {Baysal, 1973;
Elgi, 1982; Okumug, 1995; Sadsdz, 1982). In the meiotic

cells, interspecific relations were observed by chromosome
pairing configurations and chiasma frequency as percent.
The results handled from genotypes were tested using X2
{Chi-square] test, statistically.

Results and Discussion

Pairing configurations and chiasma frequency of genotypes
were summarized in Table 1. The parent plants and their
crosses exhibited bivalent type of chromosome pairing
configuration with close chiasma frequency. The typical
bivalents were pictured in Fig. 1.

Table 1:  The number chromosome pairing type (rod and ring) and
chiasma frequency (%) of tobacco genotypes
Genotype Nao. Chromosome  Pairing iBivalent) Chiasma
cell Rod Ring Freguency %

Samsun (5] 30 06 23.4 47.40
Bafra (Bf) 30 0.8 231 47.10
Merzifon (M) 30 1.0 23.0 47.00
SxBf 16 1.1 229 46.90
SxM 13 1.0 23.0 47.00
Total 119 4.6 115.4 235.4

S: Samsun-Merkez Bf: Bafra M: Merzifon B-Bivalent

The parents of plants showed either ring or rod bivalent
pairingconfigurations. Samsun-Center, Bafra and Merzifon
parents showed respectively, 23.4, 23.1, 23.0 ring and
0.6, 0.9, 1.0 rod bivalent and 47.40, 47.10, 47.00%
chiasma frequency. Samsun x Bafra crosses showed 1.1
rod and 22.9 ring bivalent ratios; whereas Samsun x
Merzifon cross line 1 rod and 23 ring bivalent
configurations. The parents and their cross did not show
any significant difference at the sake of pairing ,
statistically {(p>»0.05b]}.

Pairing configurations between chromosomes are controlled
by the genes (Okumug, 19956). It is implied that
chromosomes can pair as bivalents as seen in tobacco, but
the chromosomes can, also, make preferential pairing
by increasing homology between them (John and
Henderson, 1962). The similar type of pairing was
observed at autotetraploids as seen at allopolyploids as
well, though these chromosomes indicate some differences
at the angle of homology (Sved, 1966). Besides, Festuca
arundinacea, carries out the AABBCC genome and
2n = 6x =42 chromosomes as allopolyploid, shows ordinary
bivalent pairing and disomic inheritance (2x). Chromosome
p airing is homologous and Jauhar (1975] displayed that
this pairing is controlled genetically by the studies on the
monosomic plants. At the metaphase | stage of this
monosomic plant, chromosome configurations manifested
homologous pairing rather than homologous pairing
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Fig. 1:

The typical bivalent chromosome pairing seen at
metaphase-l stage of N. tobacum (Zn= 48]

atthe monosomic one because of the breakage of disomic
inheritance. The similar pairing vwas confirmed in wheat
genome and itwas established that the pairing is controlled
by Ph locus on the BB chromosomes Wall et s/, 1871,
Although the pairing mechanism depends on the homology
relations between chromosomes by the activity of genes
limited the pairing, whose activation mode is not known.

Hill and Carnahan [1232] informed that Festuce « Lolivm
crosses are sterile concerning pollen wviability at the high
rate. As, Springer and Buckner [128Z) cobserved the
rmultivalent chromosome configurations  at the Lolium
muftifiorum and Festuce arundineces  corosses at the
metaphase | of meiosis and both studies showed the similar
frequency bivalent and trivalent pairing and exhibited that
univalent and guadri walent frequencies are far away from
each other. Similar pairing system vwas studied in Lolium
species which there are some suppression genes the
relationship between different genomes in terms &
homology genome [Taylor and Bwans, 1877, Evans and
Dawvies, 1383, Evans and Aung, 1288; Jenkins, 1988].
Howeever, Taylor and Evans (1977 betrayed the exist of
pairing genes in a study that two Lolium genotypes wer e
used and one of them carried some genes that are suppress
the pairing between chromosomes (Lp18) other carries the
genes that resist the activity of genes providing pairing
between chromosomes (Lp 101

There is a close relationship between genomes which are
controlled by the genes obeved in some polyploids
[Parckonny and Kenton, 1893; Ekingen, 1980; Elgi, 1975).
Parokonny and Kenton (1924) investigated the related
genomes of Samsun criginated M. tabecum plants by FISH-
genomic DMNA and rDNA sequence hybridization technique
and, they were observed that some of the translocations
andg enes between chromosomes related to M. silvestris,
N. glutinesa is similar to each other. At the other hand,
Ekingen (1280) implied that the genetic control of

chromosome pairing is ebligatory for polyploid organisms
and this specification was cbserved in Awvena, Lolium,
Festuoa, Triticum and Gossypivm. Whereas, Elgi (1275)
showed that some cultivars display typical bivalent type
chromosome pairing configurations.

Althoughthegenotypes growth at central black sea region

showwed some differences concerning homology, it B
consideredthat these differences come out from their DMNA
sequences in terms of the types of genes related rather
than chromosome homology (Farockonny and Kenton,
1833]. Because, the morphalegical differences on groweth
tobacco plants had been studied by Camag et al (1998)
Due to these workers, these genotypes betray some
morphological differences concerning dry leaf yield and
number, leaf length-width and guality. Recently, it can be
said that there iz either a relationship betwween these

tobacce  genotypes or a  similarity  regarding to
chromosome homology .

References

Baysal, |., 1973, Sitogenetik. Atatlrk Universitesi. Yayin Mo,

Tarla, 307, Erzurum.

Camag, M., E. Esendal, 5. Avytag and A K. we Avyan, 1958, Tatdn
melezlerinde bazi kantitatif dzelliklerde heterosisin etkisi.
QMU Ziraat Fakoltesi Derg, 13: 83-83, Samsun.

Ekingen,HR., 1880, Triticum’da meiotik kmomozom eglenmesinin
genetik regllasyonu. Ankara Univ. Ziraat Fakiltesi Yay, 733,
Ankara.

Elgi, 5., 1975, Bazi kdltdr bitkilerinde hiicre balinmesi ve mitoz ile
rmeiosiste kromozom konfigdrasyonlari. G ukurova Univ . Ziraat
Fakdltesi Yay, Mo, 29, Adana.

Elgi, 5., 1878 Kromozomlarin gdzle nme si we O dretimde uygulamali
aoevler. Geviri. A, Gagnieuwe G. Laisne. Ankara Universitesi.
Arnkara.

Elgi, 3., 1582, Sitogenetikte gdzlemler we araptirma vontemleri.
Firat Universitesi. fayin Mo, 3, Elazid,

Ewans, G.M. and T. Aung, 12846, The influence of the genotype
Lolivm perenne on homologous chromosome associations in
hexaploid Festuce srundineces. Heredity, 56, B7-103.

Ewvans, G.0. and EMY. Davies, 1983, Fertility and stability of
induced polyhaploids. in Kews Chromosome Conference 1.
Brandham, P.E. and Bennett, M.D., Eds, Allen and Unwin
London.

Hill, HD. and HL. Carnahan, 1952 . Lolivm perenne L. x induced
tetraploid Fesfuce elefiorL. and hybrids with F. srundineces
Schreb. Crop Sci., 28: 170-185.

Jauhar, PP ., 1975, Genetic regulation of diploid like chromosome
pairing in the hexaploid species, Fesfuce grundineces Screb, .
and F.rubre L. (Graminae). Chromosoma, Berl) 52: 363-382.

Jenkins, G., 1988, Chromosome pairing in Lofivm hybrids. Kews
Chromosome Conference, 1l 261-267.

Johm,B. And 5.4 Henderson, 1952 . Asynapsis and polyploidy in
Sopistocerce pareanensis. Chromosoma, 13: 111-147.

Okumug, 18585, The control of recombination and synapsis in
Festuca arundinacea and its hybrids with Lolium perenne.
FPhD. Thesis. Aberystwasth, LR

Parckonmy, A. and A. Kenton, 1993, Physical mapping of the
Micotiana karyotype, 17. International congress of genetics,
Birmingham, UK.

Farckonny, A. and A. Kenton, 19294, Comparative physical
mapping and evolution of the Micotiana tabacum karyvotype .
Kews Chromosome Conference IV, London, UK.

Safsoz, T., 1982, Sitogenetik. Atatdrk Universitesi. Yayin Mo.
Tarla B2, Erzurum.

Springer, WD, and R.C. Buckner, 1982, A meiotic examination of
Lofivm multifiorum Lam . x Festuce srundineces Schreb. F1
hybrids. Crop Sci., Wol. 22: 306-305.

Swed, A, 19686, Telomere attachment of chromosomes. Some
genetical and cytological consequences. Genetics, 53: 747 -
7546,

Taylor, |B. and G.M. Evans, 1977, The genotypic control of
homologous chromosome association inLofivm femwlentum x
L. perenne. Interspesific hybrids. Chromosome, 62: 57 -67 .

Wall, A M., B Riley andM D. Gale, 1971, The position of a locus
on chromosome 58 of Trfcum sestivum affecting homologous
meiotic pairing. Genet. Res., 18: 325-335.




	JBS.pdf
	Page 1




