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INHERITANCE OF THE LEAF SIZE IN VIRGINIA TOBACCO CROSSES
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ABSTRACT

The character and extent of the genetic interactions were determined by applying hybridological analysis as well
as by the number of genes differentiating between the initial parent forms and expressions of heterosis and
transgression referring to the feature size of the leaves, the objective being the selection of desired genotypes.
For this purpose, populations were investigated to P;, P,, F; and F, of six hybrid combinations. Data from
hybridological analysis showed that in the studied samples of Virginia tobacco, inheritance of the length and
width of leaves of the middle harvesting zone is overdominant and always in direction of the parent with the
higher values. Heterosis and transgression appear reliable means of increasing the width of the leaves from the
middle harvesting zone in Virginia tobacco. Middle and high values are determined for inheritability, so the
selection of this sign will be effective in the early generations.
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HACJIEAYBAIBE HA CBOJCTBOTO I'OJIEMHUHATA HA JIMCTOBUTE KAJ
BUPIIMHUCKHUTE KPCTOCKHU TYTYH

Co npumMeHna Ha XUOpPHUAOJOINIKA aHAINW3a, OJIPEAYBaHM Ce€ MPHUPOAATa W CTENEHOT Ha TEeHETCKU
MHTEPaKIMK, KaKO M Ha HM3BECEH Opoj Ha T€HM KOW Ce Pa3jMKyBaaT OJi MOYETHHTE POAUTENCKH (HOpMH U
EKCIIPECHHTE HAa XETEPO3KC U TPAHCTPECHja KOMIITO CE OJHECYBAaT Ha CBOjCTBOTO FOJIEMUHA HA JIUCTOT, CO IEJT
Jla ce U3BPIIH CEJICKIIMja Ha CAKaHUTE TeHOTUIIOBH. 3a Taa Iief, Kaj momynaiuure 0ea ucnutyBanu Py, Py, Fiu
Fona mecr xubpumam komOwHammu. [lomaTomuTe OX XHOpPWAONOIIKATA aHANHM3Aa IOKAXYBaaT JeKa Kaj
MpOyYyBaHUTE MPUMEPOLN Ol BUPIIMHUCKU TYTYHH, HACIETyBAlkETO Ha TOJDKWHATA M IIMPHHATA HA JINCTOBUTE
O]l CpeTHUOT OepOeH Tmojac € CyImepJOMUHAHTHO M CEKOTAlll BO MPaBell Ha POJUTENIOT CO MMOBHUCOKH BPEIHOCTH.
XeTepo3uCcOT W TpaHTpecHjaTa ce IMOKakaa KaKO pPEJIeBaHTHH CPEICTBAa 3a 3rojieMyBame Ha IIMPHHATA HA
JMCTOBHUTE OJI CPEIHHUOT I10jac Kaj TYTYHOT OJ THUIIOT BUpUHHHja. CpeTHU U BUCOKH BPEIHOCTH C€ OJIPECIICHH 3a
HACIICTHOCTA, 11a TaKa CEJICKIIMjaTa Ha OBO] MPHU3HAK ke Ouje e(peKTHBHA BO paHUTE TCHEPAITHH.

Kayynu 300poBHM: BUPUMHHCKM TYTYH, TOJIEMHHA Ha JIMCTOBHTE, TEHETCKAa aHajiu3a, HacJeIHOCT,
XepUTAOWIIHOCT, TPAHCTPECH]ja, XETEPO3HC.

INTRODUCTION

The dimensions of the tobacco found that the length of the leaves is
leaves are crucial for both yield and the inherited overdominantlyand dominantly
percentage of first class (Dyulgerski, 2011; to parent with longer leaves (Chinchev,
Kochoska and Risteski, 2011). As a result 1979). Masheva (2007, 2008) found that
of studies on Virginia tobacco it has been the length of the leaves successively
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involves additive, additive-additive and
dominant-dominant gene effects, and the
sign determiningthe width is a fundamental
part of the dominant gene effects. Mehta
and others (1985) in his studies of Virginia
tobacco found that the expression of the
leading signs of leaf size, both length and
width are for additive genetic effects. In
tobacco for cigars, the inheritance of those
signs with the highest proportion are
additive genetic effects, both in length and
width in succession leaves (Espino and
Gill, 1980; Torrecila and Varroso, 1980).
Epistacies strong interactions was observed
in the inheritance of length of leaf from the
middle zone (Dyulgerski, 2011).

Ibrachim and  Avratovscukova
(1982) and Peksuslu et al. (2002) obtained

a high heritability in the broad sense - over
80% in length of the leaves. Amarnath
(1987) found higher values for length and
width of leaves. Such factors in the broad
sense heritability - 83 and 96% for length
and width of leaves were reported in other
studies (Nizam Uddin and Newaz, 1983).

The aim of this study is through
hybridological analysis to determine the
nature and extent of gene interaction,
number of genes that differ in parental
forms, inheritability effect of selection and
manifestations of heterosis and
transgression concerning the length and
width of leaves of middle harvesting zone
(13-14 leaf) in tobacco Virginia crosses.

MATERIAL AND METHODS

For realizing the objective in
training and experimental field of ITTI -
Markovo village in the period 2008-2011,
populations of six  crosses  were
investigated to Py, P,, F1 and F,, including
Virginia tobacco varieties introduced from
the US. In terms of plant height,

arithmetic mean (i), the average error (+

Si), degree of dominance (d/a) were
determined by the formula of Mather and

Jinks (1985) and the heterosis effect in
terms of better parental form (HP) by
Omarova (1975). Investigations were made
on transgression (Tr), number of genes that
differ in parental forms (N), dominance
(D), epistacy (E), coefficient of heritability
of the trait (h?), coefficient of efficiency of
the selection of genotypes in phenotypic
expression of the trait (Pp) by Sobolev
(1976).

RESULTS AND DISCUSSION

In our investigations of Virginia
tobacco samples, inheritance of both the
length and width of leaves is overdominant
and always in direction of the parent with
the higher values (Tablel and 2).

The manifestation of heterotic
effect in the length of the ground leaves is
insignificant (Table 1). Heterosis of
significant values was observed in the first
generation of Hybrid 726 (C 358 x NC
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729), where heterosis effect slightly
exceeds 5%.

The values of the coefficient of
transgression showed insignificant values
in terms of length, and its expression has
significant values only in Hybrid 726,
where in the available homozygous
progenies plants may be selected with 1-2
cm greater length (Table 3). Heterosis and
related trasngression as genetic phenomena
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have insignificant influence on its
determining ground of leaf length from the
middle harvesting zone surveyed in our
Virginia tobacco crosses.

Unlike the length to width values of
the leaves, significant heterosis was
observed in five of the six crosses (Table
2). Most pronounced was it in Hybrid 715
(C 730 x C 358), with over 10%.

Similar results are obtained for the
acts of transgression, which in all cases is
positive (Table 4). With the exception of
Hybrid 725, with other crosses available in
homozygous progenies, plants may be
selected with 2-3 cm wider leaves.
Heterosis and transgression appear reliable
means of increasing the width of the leaves
from the middle harvesting zone in
Virginia tobacco.

Data from hibridological analysis
showed that the number of genes that
differ in parental forms and influence the
manifestation of the trait leaf length varies
within narrow limits - from 9 to 13 (Table
3). Manifestation of symptoms is strongly
affected by the negative epistacy
interactions, which significantly reduces

the appearance of dominant genes and their
number also fluctuates within narrow
limits.

The number of genes and their
effect on the appearance of leaf width is
too small - from 2 to 4 (Table 4). There is a
strong expression of dominant gene

effects, while that of epistacy is
insignificant.
There are high values for

inheritability the length of the leaves,
indicating that environmental conditions
did not strongly influence the determining
factors of the trait. In all crosses tested
heritability coefficient is above 50%
(Table 3). There is therefore a high
proportion of the effect of genotype on the
manifestation of the studied indicators.
Selection of this character will be effective
in the early generations.

Lower than those in the length of
leaves, but relatively high values of
heritability coefficient were obtained with
respect to the width of leaves (Table 4). In
this case the selection will be effective in
the early hybrid generations.

Table 1.Biometric data on length of the 13-14 leaf (cm)

Py P, Fi F,
Parents/crosses X +5SX X +SX X +5SX X +SX d/a HP
Hybrid 714
(C 70 C 254 612+0,17 6074023  63.8+021  623:026 114 1042
Hybrid 715
(C 730 x C 358) 61,240,17 623019 647024  636+022 24 1039
Hybrid 719
(RG 8 x C 358) 62,6£0,21 62340,19  63,040,18  62,5:020 3,67 1006
Hybrid 725
(C 340 x C 358) 62,1£0,15 62,3+0,19 63,7+0,25 62,4+0,21 1,4 101,8
© ?5?2%17(12329) 62,3£0,19 61,4=0,14 65,6+0,28 63,7£0,25 833 1053
Hybrid 727
(C 358 x C 254) 623019 6075023  642+0,15 6334020 25 103
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Table 2.Biometric data on width of the 13-14 leaf (cm)

Py P, Fi F,
Parents/crosses ; + Si ; + Si ; + S; ; N Si dla Hp
(Cl_»%t())r;dg:;“) 30,440,16 30,8+0,14 33,7+0,18 33,1+0,16 15,5 109,4
(Cl_%t())r;dgl;%) 30,4+0,16 31,3+0,17 34,8+0,22 33,7+0,20 3,5 111,1
(Rléygr)i(dg;?g) 30,5+0,14 31,3+0,17 33,5+0,15 33,1+0,21 2,4 107
(C';igr;dg 23558) 32,160,13  313£0,17  330£0,18  324%0,16 325 1028
(C ?Séb:?\lézsw) 31,3+0,17 31,9+0,19 34,4+0,23 33,6+0,18 2,7 107,8
(nggr;dgzz;) 31,3+0,17 30,8+0,14 33,9+40,12 33,3+0,16 11 108,3
Table 3. Genetic characteristic of length of the 13-14 leaf
Crosses Te N b e 2 -
(nggr;dgl;}ﬂ) 0,48 12,74 6,647 -19,65 0,63 16,86
(nggr;dgi-g) 0,34 9,11 8,732 -23,38 0,56 13,57
(RI-|Gy§)r)i(dC7§€538) -0,19 8,95 5,611 -15,44 0,60 21,44
(Cgi?)r;dgiig) -0,42 11,54 8,778 -26,08 0,59 11,93
(C ?5?::%122329) 1,78 10,33 11,212 -36,16 0,76 36,41
(CI-3|)5/tér;dC722754) 0,37 9,80 7,030 -20,54 0,52 8,91
Table 4.Genetic characteristic of width of the 13-14 leaf
Crosses Tr N b e 2 o
(nggr;dg o 5 219 | 346 | 2836 | 022 0,47 6.26
(nggr;dglsgg) 2,81 4,04 37,57 1,23 0,53 8,13
(nggr)i(dg;?& 1,68 2,92 57,43 -0,66 0,41 5,51
(Cgi?)r;dgiig) 0,52 4,17 64,62 1,54 0,55 7,34
(C ?5}?2?\17@2329) 1,76 3,22 43,78 -0,85 0,44 6,03
(C|-3|>5/t§r;d£754) 1,90 2,87 81,19 1,02 0,46 5,79
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CONCLUSIONS

In our investigations of Virginia
tobacco samples, inheritance of the length
and width of the leaves of the middle
harvesting zone is overdominant and
always in direction of the parent with the
higher values.

Heterosis and transgression appear
reliable means of increasing the width of
the leaves from the middle harvesting zone
in Virginia tobacco.

There are very few genes
influencing the determination of the trait
width of leaves. The phenotypic

manifestation of leaf length is strongly
influenced Dby the negative epistacy
interactions.

There are significant values for the
heritability coefficient, which is why the
investigated traits will be effective in the
early generations of the studied crosses of
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Virginia tobacco.

REFERENCES

Amarnath C.H., 1987. Genetic variability in chewing tobacco, Madras Agriculture Journal, 74
(10-11), 499-500.

Dyulgerski Y., 2011. Selectionno—genetichni prouchwaniq pri tyityn Burley.
Thesis, Plovdiv.

Espino E., Gill M., 1980. Analysis of the quantitative variation in bright tobacco
(N.tabacum) varieties. Cuba tobacco, 2-2, 31-43.

Ibrahim H.A., Avratovscukova N., 1982. Phenotypic and genetic variability inquantitative
characters of flue-cured tobacco. Bui.Spec. CORESTA, SymposiumWinston-Salem, Ab., AP, 1-
76.

Kochoska K., Risteski I., 2011. Comparative investigations of some foreign and domestic hybrid
varieties of Virginia tobacco in the region of Prilep. Tobacco, 1-6, 3-9.

Masheva C., 2007. Study the inheritance of major characters in the oriental tobacco (N. tabacum)
and ability to use proline as a stress marker in the selection. ITTI, Thesis, Plovdiv.

Masheva C., 2008. Study on the inheritance of some characters in agro-morfologichni selection
of oriental tobacco. Rastinievadni nauki, 2, 107-109.

Mather K., Jinks J.L., 1985. Biometrical Genetics. Chapman and Hall Ltd, London.

Mehta L.A., Patel G.J., Jaisani B.G., 1985. Genetic analysis of some agro-morphological traits of
N. Tabacum. Tobacco Research, 11 (2), 148-154.

Nizam Uddin M., Newaz M.A., 1983. Genetic component of variation and heritability in tobacco,
Bangladesh J. Agri. Res. 8 (2): 135 -142.

Omarov D.C., 1975. K metodiki ocenka u rastenii, Selyskohozyaystvennaya Biology, 1.123-127.
Peksuslu A., Sabanci C.O., Kiiciikdzden R., Sekin S., 2002. Genotype x environment interactions
and heritabilities of some important agronomic traits in tobacco. The second Balkan scientific
conference quality and efficiency of the tobacco production, treatment and processing, Plovdiv;
80-85.

Sobolev N.A, 1976. Gibridologicheskiy analysis na poligenni priznaci, Cytology and Genetics,
g H, Ne 5,424-436.

Torrecila G., Barroso A., 1980. Metodologia para los caracteres cualitativos de la planta de
Tabaco. Ciencia y técnica en la agricultura; Tabaco, 3 (1) :21-61.

ITTI. ,

19



