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Abstract: : Studied are inheritance, acts of heterosis and transgression, the number of
genes and genetic character of Interaction, heritability coefficients, in terms of plant
height and number of leaves in crosses Virginia tobacco. For the purpose of the study
population are P;, P,, F; and F, of seven hybrid combinations. In our study samples
Virginia tobacco inheritance of plant height and number of leaves overdominantly or
additively, in the direction of the parent with the higher or lower values. Data of the
genetic analysis showed that the number of genes affecting the expression of the trait
plant height is 13 to 16, and when the number of leaves - 1 or 2. As regards the height of
the plants is observed negative epistaz, while the number of leaves and less positive one.
Are established a high coefficient of heritability of plant height and number of leaves of a
plant. The coefficients for the heritability and efficiency in selection by phenotype
indicate that the selection of genotypes with larger values of the height of the plants will
be more effective in the Fs - Fs, and the genotype of a large number of leaves in the still
earlier hybrid generations.
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Introduction

The height of plants and the number of leaves is one of the most important
varieties characteristics of the tobacco (Kirkova, 2005; Radoukova, 2008;
Risteski et all, 2012).

The feature height of plants is polygenic determined and strongly influenced
by environmental conditions (Ganusheva et all. 2001; Murzova et all, 2005).
Krasteva (1983) observed overdominantly inheritance of plant height in Virginia
and Burley tobaccos. Sastry and Rrasada Rao (1980) in Burley tobacco found
that with prevailing important for the sign are the dominant gene effects.
According to Metha et all. (1985) in crosses of Bidi tobacco and according
Torrecila and Barroso (1980) in large-leaf tobacco, inheritance of plant height
are observed as additive and notadditive (dominant and epistative) gene effects.
Chang et all (1980) at Virginia tobacco for height of the plants found that the
main type of inheritance is additive. When inheriting of the trait plant height,
more important are the dominant effects of the additive (Chinchev, 1979).
Noveva et all (1984) found dominantly and overdominantly inheritance in F;
hybrid combinations of tobacco Virginia, while hybrids with participation of
Burley tobacco dominantly.

The number of leaves is mostly inherited dominantly and semidominantly
against parent with a greater number of leaves (Caneva, 1980; Vassilev 2010).
Sastry and Rrasada Rao (1980) reported that the mode of inheritance of the
number of leaves in Virginia with the most important is dominant and additive
gene effects. Chang et all. (1980); Sastry and Rrasada Rao (1980) in crosses of
Burley tobacco found that the number of leaves prevailing dominant gene
effects. Torrecila and Barroso (1980) found that the largest share of additive
gene effects. According Noveva et all. (1984) most influenced by epistative gene
like the action of the dominant significantly superior that of additive gene
effects. Methaet all. (1985) reported that the number of leaves is controlled both
by the additive and by noradditive effects.

Ibrahim and Avratovscukova, (1982), Amarnath, (1987), Dimanov (2003),
Peksuslu et al., (2002) Stankev (2001) and Naumovski (1988) obtained in F,
heritability coefficients with higher values for the height plants and the number
of leaves, which allows for the rapid and stabilization in the subsequent
generations.

The purpose of this study is by application of genetic analysis to identify the
character of inheritance, the manifestations of heterosis and transgression, the
number of genes that differ in the starting parent form, the extent of genetic
interaction, coefficient of heritability and mass selection with respect to the
feature height plants and the number of leaves for selection of desirable
genotypes Virginia tobacco.
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Materials and methods

For the realization of its objective were tested populations P, P,, F; and F,
of seven Virginia tobacco crosses, namely: Hybrid 719 (RG 8 x L 358); Hybrid
720 (L 250 x C 254); Hybrid 721 ( L 250 x L 358); Hybrid 722 (K 730 x C 254);
Hybrid 723 (K 730 x L 358); Hybrid 725 (K 326 x C 254); Hybrid 727 (K 326
x L 358). Are studied the plant height and number of leaves. Biometric
measurements were made on 300 plants of option. The experimental work was
carried out in the experimental field-study of TTPI - Markovo in the period 2010
-2011.

Regarding the height of the plants and the number of leaves were
determined: the arithmetic mean (X ), the average error of the arithmetic mean
(S X %), degree of dominance (domination extent) (d/a) in the formula of Mather
and Jinks (1985), heterosis effect to better parental form (HP) in Omarov (1975).
Have been identified: an indicator of transgression (Tn), the number of genes
that differ in parental forms (N), dominance (D), epiztaz (E) coefficient of
heritability (H?), coefficient of effective selection by genotypes in phenotypic
expression of the trait (Pp) by Sobolev (1976).

Results and Discussion

In tested hybrid combinations of Virginia tobacco, inheritance of plant height
is overdominantly except Hybrid 719 (RG 8 x L 358), where is incompletely
dominant. Inheritance is as a parent in a direction of greater values of the
manifestation of signs, and the one with the smaller value (Table 1).

Heterosis effect on plant height in crosses studied is negligible (Table 1).
Heterosis of significant figures only occurs in Hybrid 722 (K 730 x C 254) and
its manifestation is the limit of significance.

The values of the coefficient of transgression indicate minor values on plant
height (Table 2). The results show that heterosis and transgression such
expression have less importance in the selection of Virginia tobacco with respect
to the studies indicator.
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Table 1. Biometric data of height of the plants /cm/)

P P F F
o™ TiSE TiSE TisX  Tasy Yo HP
ggr;d;ﬁ% 58) 159,4+0,71  1732+0,70  173,940,74  169,3£0,82 0,7 04
gyg?g cho 254 164,6+0,65  162,740,58  171,2+0,71  165,6£0,79 7,9 4
iyg?g ZZLI 358) 164,6£0,65  1732+0,70  172,3+0,75  168,8+0,87 -5, 0: s
i—ll(yt;r;g )7;2(3 254) 166,5+0,61 162,7+0,58 175,5+0,66 171,4+0,78 57 54
i—llgt;r;g )742143358) 166,5+0,61 173,2+0,70 173,5+0,74 168,2+0,85 -3,1 0,2
gggrzlg )7;23 254) 161,8+0,52 162,7+0,58 168,9+0,78 164,4+0,89 58 3.8
(iyggdﬁz 58) 161,840,52  1732+0,70  174,1+0,73  170,8+0,84 -4.8 05

Table 2.Genetic characteristic of height of the plants

Kpbcrocku

Crosses T N b . H i

&Ygr;d:ﬁisg) 0,12 1272 9,69 5421 0672 0,561
&Yggig ch025 " 031 1443 12,17 5914 0,766 0,626
gyggig ZZL 135 . 015 13,93 984  -6234 0,707 0,610
g(y%;gig >7<2c2 254 046 1421 10,60 -7045 0,754 0,647
gg*;gig )7(2L3 338) 0,03 1577 11,51 52,11 0,652 0,582
g{ygrzig chs 254 022 1535 10,36  -4927 0832 0,720
iggrzig 12L7 358) 0,16 1608 1123  -64,09 0,725 0,633

Data of the genetic analysis showed that the number of genes affecting the
expression of the studies sign in which different parental forms varied slightly -
from 13 to 16 (Table 2). Strongly influenced by negative epistative interactions
reduce that the expression of dominatn genes whose number also fluctuated in a
narrow range.
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Established high values of the coefficient of heritability, especially in Hybrid
725 (K 326 x 254 C) show that on the phenotypic expression of the trait external
factors did not significantly influence (Table Ne 2). There is therefore a very high
proportion of the effect of genotype on the expression of the trait plant height. t
follows that the selection that signs will be effective in the early hybrid
generations. The manifested negative epistaz however inhibits the expression of
the trait plant height and despite the high participation of genotype, as evidenced
by heritability coefficients; it probably will not allow the manifestation of high
stalk in early generations.

The number of leaves in tobacco studies samples inherited diverse. It is
overdominantly in Hybrid 720, Hybrid 725 and Hybrid 722, particularly
pronounced in the last. Additive inheritance is observed in Hybrid 721, Hybrid
723 and Hybrid 727. In Hybrid 719 it is more like dominant. Inheritance, similar
to the height of the plant is, as relative to the parent forms of a larger number and
a smaller number of leaves (Table 3).

Compared to the plant height, according to number of leaves the heterosis
effect is more pronounced. Heterosis of significant figures is found in crosses
Hybrid 720 (L 250 x C 254), Hybrid 722 (K 730 x C 254) and Hybrid 725 (K
326 x C 254), while the last two, it exceeds 10% (Table 3). This indicates that
heterosis is a perspective, on increasing the number of leaves of the plants in
Virginia tobacco.

Table3. Biometric data of number of leaves

P P

Cromes FiST  TaSF  wswe  asep Yo WP
gygréd;ﬁ% 58) 26,8£0,13  29,3:0,16  29,5:0,17  28.4+0,19 -1, 0,7
&yg?g cho asqy  2BAEOAL 2624008 305+012 2908021 31 78
?Ebzr;‘(i) Zle 3sg)  2BAEOIL 2931016 2894015 2736019 04 -14
&y};r;g chz 254y Z66:012 2624008 297:0,12  285:006 165 117
?gl;r;g ZZLB’ 3sg) 2664012 2931016 2994016 278020 08 2.1
ggl;rzig chs asqy  IS9R007 2625008 294:001 276404 32 122
?Ilgl;rzig ZZL7 3sg) 2594007 2931016 2964018 2814022 03 1

Acts of transgression with significant values were observed in three of the
studied hybrid combinations (Table 4). In available homozygous offspring in
Hybrid 720 (L 250 x C 254), Hybrid 722 (K 730 x C 254) and Hybrid 725 (K
326 x C 254), can be selected plants with more than 1 leaf silkworm forms.
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Transgression occurs in these hybrid combinations in which exhibited heterosis,
showing that the presence of heterosis presupposes the existence and of
transgression.

Data of the genetic analysis (Table 4) show that the number of genes, the
expression determining the sign of studies is very small and almost no varies - 1
or 2. This facilitates the selection work on this feature. Positive epistative
interactions that even if not highly developed influence the phenotypic
expression of the trait number of leaves of a plant.

Table 4. Genetic characteristic of number of leaves

Kpscrockn

Crosses T N D E H’ Pp
(}ggrigd;ﬁ% 58) 0,09 226 1,63 523 0582 0,355
iyg’gi;‘ Zz(?zs 2 0,66 139 1,08 642 0520 0332
fiyg’?g ZZLI3 58) O g0 142 6711 0564 0362
(}gt;r;g )7(25 254) 083 207 1,73 558 0508 0,292
gg'%ig ZZS 358) 027 125 099 495 0610 0,422
ﬁ}y*;rzig Zzé 254) 0,92 1,8 1,29 713 0555 0,320
ﬁ}y*;rzig )7(25 358) 0,12 1,54 124 6,78 0576 0344

Regarding the number of leaves are established lower values of the
coefficient of heritability as compared to the height of the plant (Table 2).
However, in all investigated crosses exceeds 50%, which is an indication that the
effect of genotype is of a greater proportion on the appearance of the number of
leaves. Therefore consider that according to number of leaves selection by this
feature will be effective still in the early hybrid generations (F; - Fy).

Conclusion

In our studies hybrid combinations of Virginia tobacco inheritance of plant
height and number of leaves nc overdominantly or additive, as in the direction of
the parent with the larger values of the expression of the features, and the one
with the smaller values.

The number of genes which differ in output parent forms a height of the
plant is much bigger than that of number of leaves, where it is very small. On the
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phenotypic expression of plant height, heavily influenced by negative epistative
interactions.

Established values of heritability coefficients showed that selection of
genotypes with higher stem can begin in the early hybrid generations, but
because of negative epistative interactions will be more effective if performed in
Fs-Fg.

Relatively high values of the coefficient of heritability in terms of number of
leaves, are an indication that the selection for the trait will be effective in the
early hybrid generations (F; - Fy).
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NASLEDIVANJE VISINE BILJAKA I BROJA LISTOVA
KOMBINACIJOM HIBRIDA VIRGINIA DUVANA

Yovko Dyulgerski

Institut za duvan i duvansku proizvodnju (TTPI), Markovo, Bugarska
(e-mail: yovko dulg @abv.bg)

Rezime

Ispitivani su nasledivanje, heterozis i transgresija, broj gena i karakteristike
interakcije gena, koeficijent heritabilnosti, kada su u pitanju visina biljke i broj
listova kod Virginia duvana. Za ispitivanje su koris¢ene generacije P1, P2, F1,
F2 u sedam hibridnih kombinacija. U naSem istraZivanju broj listova i visina
biljke su dominantno nasledjivane u smeru roditelja sa viSim ili nizim
vrednostima. Rezultati geneticke analize su pokazali da je broj gena koji uticu na
visinu biljke 13-16 , a koji uti¢u nabroj listova 1-2. Sto se tie visine biljaka
utvrdena je negativna epistaza, a za broj listova pozitivna. Uspostavljen je visok
koeficijent masledjivanja za visinu biljke i broj listova. Koeficijent heritabilnosti
1 efikasnosti u odabiru po fenotipu ukazuju da ¢e selekcija genotipova sa veéim
vrednostima visine biljaka biti efikasnija kod F5-F6, a genotipa sa veéim brojem
listova kod joS ranijih generacija.

Kljuéne redi: Virginia duvan, visina biljke, broj listova, nasledivanje,
hereditabilnost.
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