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ABSTRACT

The generation, Py, P,, F;, F,, BCP; and BCP, of each of the crosses (Plovdiv 50 x basma Xanti 101) and
(Krumovgrad 90 x Basma Xanti 101) were used for estimation of gene effects, for plant height, number of leaves
per plant, and flowering time. The trial was set up in a randomizet block design with four replications in the
experimental field of TTPI in 2009-2011. The observations were recorded on 80 plants from the P4, P, and F;
generations and 160 plants from F,, BCP, and BCP, generations. The varieties used were divergent for all the
characters.

In cross (Plovdiv 50 x Basma Xanthi 101) the presence of additive and non additive gene effects (plant height
and flowering period) suggested the feasibility to evolve homozygous elite genotypes by cyclic method and inter
se crossing among the desirable recombinants keeping adequate population size. Additive effects were
predominant in the expression of leaves number and suggests that it be easier to isolate desired tobacco
genotypes from this population by Pedigree method of selection.

In cross (Krumovgrad 90 Basma Xanthi 101) Involvement additive as well as epistatic (additive x additive and
additive x dominance) effects of plant height, number of leaves and flowering period to conserve additive as well
as nonadditive gene effects - cyclic method of breeding would be more effective.
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AHAJIN3 HA TEHHUTE E®OEKTH U HACJIEASBAHE HA HAKOHU
KOJINYECTBEHU NNPU3HALIU ITPU COPTOBE OPUEHTAJICKHA

3a ollcHKa Ha TeHHU e()eKTH IO MPU3HAIMTE BHCOYMHATA HA PACTCHUATA, OPOIl JINCTa U BEreTAIlIOHCH IEPUOJ
ca u3cJieIBaHu poautesickute coproe Py, P, u Fy, Fp, BCP; u BCP, Ha xubpunaure komOuHanuu ([Inmoemus 50
x bacma Kcantu 101) u (Kpymosrpag 90 x bacma Kcantu 101). OnursT 6€ n3BeneH B YETUPH MMOBTOPEHUS B
onutHoTto nosie Ha UTTU npe3 nepuoaa 2009-2011. Bpost na 6rnomerpuunute u3mepsanus € 80 pacreHus 3a
poauresnckute coproe u Fy u 160 pactenus 3a Fy, BCP; u BCP,. M3non3BannTe COPTOBETE SICHO CE pa3inyaBatr
IO U3CJICJIBAHHUTE MPU3HALIH.

B xubpunnara xomOunamus (IlmoBameB 50 x Bacma Kcantm 101) ycTaHOBeHHWTE aTUTHBHU M HEaJICIHU
B3aUMOJICHCTBHS 3a MpH3HANUTE (BHCOYMHATA HAa PACTCHHATA W BETCTAIIMOHEH IEPHOM) IpearoiaraTt
BB3MOXKHOCT 32 OTOOp HAa XOMO3HTOTHH CIUTHH TCHOTHIIOBE Ype3 MEPHOJNYCH METOJ Ha OTOOp Cpell KeJaHUTe
PCKOMOMHAHTH KaTO Ce 3ala3Ba aJeKBaTeH pa3Mepa Ha MOIyIaIHsTa.

B excrpecusTa Ha Npu3HaKa OpOW JMCTa aAMTHBHHMTE T'eHHHM €(PEKTH Ca ONpPEAENAINH, KOETO II03BOJSABA
celleKIIMOHHaTa pabora Ja ce nmpoBexa upe3 metozaa Pedigree.
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B kpscrockara (Kpymosrpan 90 x bacma Kcantu 101) npu HacnensiBaHe Ha U3CJIEBAHUTE NMPU3HALU Y4acTHE
B3eMaT aJUTUBHH W ENHCTaTHU I'CHHH e(QeKTH (IJOMHHAHTHH X AOMHMHAHTHH W aJUTHBHU X JOMUHATHH). 3a
3ama3BaHe Ha aJieTHUTE, KaKTO M HeaJeHUTE TeHHU e(DEeKTH — PElUIPOYHHUS IEPUOJHYCH OTOOp e ObJIe Mo-

e(eKTHBEH.

Knro4oBu 1ymMu: TIOTIOH, TeHHH e()EKTH, BUCOUNHA HA PACTCHUATA, OpOM JINCTA, BET€TAIMOHEH TIEPHO.T

INTRODUCTION

Optimization of the selection process to
create new varieties of oriental tobacco is
done by applying various models to
describe processes that occur in inheritance
in the hybrid generation (Yankulov, 1996;
Manolov, 1985). Quantitative traits in
tobacco are controlled by both alleles and
by not alleles interactions that occur
between genes. (Kurteva 1996, Petrova
1996).

The additive interaction among the alleles
plays an essential role in nature as it
provides flexibility environment (Petrova
1996, Stankev 1988, Metha et al., 1985).
The degree of trait variation depends both
on plant genotype and environment as well
as on the interaction between them. In the
selection of oriental tobacco, there are a
number of quantitative indicators playing a
role in the evaluation of new varieties.

Productivity, cigarette  yield and
homogeneity of the tobacco stuff are traits
of great economic importance for tobacco
varieties, but the results of genetic analysis

are not always unidirectional, due to the
large number of genes that are affected by
each of them (Petroval996, Kurteva 1996).
The genotype plays a decisive great role on
the expression of most important economic
traits of Burley and oriental tobacco
(Dyulgerski et al., 2013, Taskova et al.,
2005).

Moreover, some of the genes controlling
quantitative signs are stable with respect to
their phenotypic expression, while others
exhibit a large degree of variability. Since
most  tobacco traits important  for
successful breeding are of quantitative
nature, the estimation of the mode of
inheritance contributes to their better
understanding (Boturac at al., 2004).

The objective of this study was to estimate
mode of inheritance and gene effects and
some quantitative traits of Oriental
tobacco.

MATERIAL AND METHOD

The material consisted of four oriental
varieties Plovdiv 50, Krumovgrad 90 and
BasmaXanti 101. Six genetic population
P1, P2, F1, F2, BCP; and BCP, were grown
for each of the crosses (Plovdiv 50 x
Basma Xanti 101) and (Krumovgrad 90 x
Basma Xanti) in a randomized block
design with four replication under each
cross at the experimental field, Tobacco
and Tobacco Products Institute, Plovdiv
during 2009-2011. The three varieties were

divergent in  their
characters.

morphological

The plants were grown in accordance with
the recommended practices for oriental
tobacco cultivation. The observations were
recorded on ten plants selected at random
per plot from the P,, P, F; generations and
twenty from BC;, BC, and F; generations.

The data were statistically analyzed
(Genchev et al.,, 1975). The gene effects
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for all the characters was made after

Cavalli L. test (Mather and Jinks, 1985).

RESULTS AND DISCUSSION

Plant height

The estimates of gene effects for plant height in cross (Plovdiv 50 x Basma Xantil01), are

presented in fig.1.

2009 | 19.86*** -9.13 30.457*  11.2 -1.75

Figurel. Gene effects for plant height in cross (Plovdiv 50 x Basma Xanti 101)

Analysis of parameters describing the
inheritance of plant height indicated that
the additive as well as its higher order
interaction (additive x additive) effects,
governed the expression of this trait. For
the entire period of examinations
performed additive and (additive x
additive) gene effects were relatively
highest density in the formation of height

of plants. During the whole period of their
values were established at the highest level
of probability.

In cross (Krumovgrad 90 x Basma Xanti
101) barring additive and dominance X
dominance effects, all kinds of gene effects
were nonsignificant.

O 2009 72.82% 17.33

38.55 14.63 34.79

Figure 2.Gene effects for plant height in cross (Krumovgrad 90 x Basma Xanti 101)
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According to the previous investigations,
the inheritance of plant height (Shoai
Daylami and Honarneja 1996, Butorac et
al.  1999) is more influenced by

nonadditive variance. Our present results
also point to the same conclusion
(Masheva, V., 2008).

Number of leaves per plant

Number of leaves per plant is important
characters closely related to the yield of
tobacco crop. Leaf number is one of the
strongly genetically conditioned traits.
According to most studies this trait is
inherited  additively  (Petrova 1996,
Daylami and Honarneja 1996, Shamsuddin
et al. 1980).

The assessment results in this trait indicate
that both additive as well as epistatic

(dominance x dominance), governed the
number of leaves per plant in cross
(Plovdiv 50 x Basma Xanti101) (fig.3).

Leaf potential is a direct attribute of yield.
The involvement of non additivity
(epistasy) along with additive effects for
number of leaves suggested that cyclic
method of breeding would be more
effective for improving this trait in the
population of this cross.

Figure 3.Gene effects number of leaves in cross (Plovdiv 50 x Basma Xanti 101)

In cross (Krumovgrad 90 x basma Xanti
101) dominance and dominance X
dominance (j) type of epistatic were
important. Similar type of observations

were recorded by Menta (1985) have
reported the presence of both additive as
well as nonadditive effects in the
expression of leaf number.
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Figure 4.Gene effects number of leaves in cross (Krumovgrad 90 x Basma Xanti 101)

The variety Krumovgrad 90 possessed
more number of leaves. When such type of
varieties are to be used as donor parents,
selection of plants are desirable for
increasing the yields. Dominance (h) and

interaction component (dominance X
dominance) are associate with positive
signs. This indicates an increase effect due
to their gene action.

Flowering period

The estimates of gene effects for flowering
period indicated that in the expression of
this trait were involved all kind of gene
effects. All parameters studied are
presented and demonstrated high values

and were significant over the entire period
of study.

In fig. 5 are presented results of gene
effects for flowering period in cross
(Plovdiv 50 x Basma Xanti 101).

Figure 5.Gene effects flowering period (Plovdiv 50 x Basma Xanti 101)

All kinds of gene effects significant in the
expression of this trait in cross. Dominance
and (dominance x dominance) variance
16

were greater in magnitude, next in order

being (additive x additive) and (additive X
dominance).
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In cross (Krumovgrad 90 x Basma Xanti
101) all kinds of gene effects were

significant (fig. 6).

Figure 6.Gene effects flowering period (Krumovgrad 90 x Basma Xanti 101)

The dominant (h) effect was significant
and the most values. Negative signs of
dominant effect indicate that the
expression of the trait would be in the
direction of a parent with a small length of
flowering period. In this event that is very
desirable, since a variety Krumovgrad 90
has a relatively long growing season and in
years has created problems in the

maturation, harvesting and drying of raw
material.

Our previous results also point to the same
conclusion (Masheva et al., 2009). Many
workers like Butorac et al. (1999), Petrova
(1996), Mehta et al. (1985) have reported
the presence of both additive as well as
nonadditive gene effects for this trait.

CONCLUSIONS

The estimation of gene effects of plant
height, number of leaves and flowering
period showed complex determination of
these traits and define effective methods of
selection:

- In cross (Plovdiv 50 x Basma
Xanthi 101) the presence of additive and
non additive gene effects (plant height and
flowering period) suggested the feasibility
to evolve homozygous elite genotypes by
cyclic method and inter se crossing among
the desirable recombinants keeping
adequate population size. Additive effects

were predominant in the expression of
leaves number and suggests that it be
easier to isolate desired tobacco genotypes
from this population by Pedigree method
of selection.

- In cross (Krumovgrad 90 Basma
Xanthi 101) Involvement additive as well
as epistatic (additive x additive and
additive x dominance) effects of plant
height, number of leaves and flowering
period to conserve additive as well as
nonadditive gene effects - cyclic method of
breeding would be more effective.
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