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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 character number of leaves,
the objective being the selection of desired genotypes in six hybrid Virginia tobacco populations,
including the best introduced varieties from the USA. The results of the survey of P, P, F and F,
proved that the character number of leaves in Virginia tobacco crosses is inherited overdominantly,
always in the direction of the parent displaying a higher value of the character. The number of genes
influencing the manifestation of the studied character which differentiated between the parents varied
from 1 to 12. The strongly pronounced positive epistasis reinforces the phenotype expression of the
character “number of leaves per plant”. Significant positive heterosis was observed in 3 of the crosses.

The high values determined for the inheritance coefficient and for effective mass selection
of phenotypes show that the selection of genotypes characterized by higher number of leaves will be
more effective in the sooner hybrid generations.
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IMPOYYYBAILE HA HACJIEAYBAIBETO HA BPOJOT HA JIMCTOBU KAJ
KPCTOCKUTE TYTYH Ol TUITIOT BUPIITMHNJA

Co mpuMeHa Ha aHajHM3aTa Ha XWOpUAM3aLMja BO MPHPOAATA CE OApeNyBa CTENEHOT Ha
reHeTcKaTa B3aeMHOCT, OpOjoOT Ha TEHHTE 110 KOH C€ Pa3IMKyBaaT OCHOBHUTE POIUTEICKH (popmHu,
KaKo M TI0jaBara Ha XeTePO3UC U TPAHCTPeCcHja BO OIHOC Ha OpojoT Ha yiucToBuTe. McTpaxkyBamara
C€ M3BEICHM CO IIeCT XMOPHUIHHU IOIMYTalNU TYTYH OJl THUIOT BUPLMHHja BO KOM y4YeCTByBaar
HajaoOpute uHTpoaynupanu coptu o CAJl. Pesynrarute ox ucrpaxysamero Ha P1, P2, F1 u F2,
MOKaXyBaaT Jeka OpojoT Ha JHMCTOBU Kaj TYTYHOT OJ THUIOT BHPIHMHHUja CEKOTrall ce HacjeqyBa
JOMHHAHTHO BO HaCOKa Ha POAUTEIOT CO MorosieM Opoj Ha JIMCTOBH. BpojoT Ha TeHUTE KoM BiHjaaT
BpP3 HCTpakyBaHara I10jaBa Mo Koja ce Pa3IMKyBaaT POAUTEIICKATE KOMIIOHEHTH ce JABHXKH of 1 110
12. CuiHO M3pa3eHara MO3WTHBHA CIUCTAa3a ja 3aCHilyBa (PEHOTUIICKATA EKCIIPECHja Ha CBOjCTBOTO
Opoj Ha nmcToBH of pacTeHre. CUTHU(UKAHTEH XeTepPO3HC € 3a0eJieskaH BO TPH O HCIIUTYBaHUTE
KPCTOCKH..

YTBpACHUTE BUCOKH BPEIHOCTH Ha KOCHHUIMEHTHUTE 32 HACIECTHOCT M 3a e(PUKACHOCT Ha
MacOBHHOT U300p Ha (EHOTHUIIOBU MOKa)KyBaar Jieka H300pOT Ha TeHOTUIIOBU CO MOToJieM Opoj Ha
JMCTOBHU Ke Oujie moeuKaceH BO IOPaHUTE XUOPUIHU TeHEPAILIUH

Kiyunu 300poBu: TyTyH BUPIIMHHja, TEHETCKA aHAJIN3a, HACJIelyBamke, HACIESAHOCT, TpaHCTpecHja,
XETepo3HC.
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INTRODUCTION

The number of tobacco leaves is
important variety characteristic and is of great
significance to the yield (Tomov, 1985; 1986;
1991).

The heterosis in Virginia tobacco finds
wide application. Heterotic varieties in Bulgaria
have been cultivated since 1973. The heterotic
varieties still cover big area under this type of
tobacco. Virginia 0454 and Virginia 0514 are the
basic varieties in Bulgaria.

Some reports on the inheritance of the
number and size of leaves in Virginia and Burley
tobacco crosses show that these characters are
governed by additive genes (Tchintchev, 1979;
Chang, E.Y., C.C. Shyu 1976; Legg, P. D., G.
B. Collins. 1974; Shyu, C. C., D. C. Laj, E. Y.
Chang. 1975). In investigations of dark tobaccos,
Torrecila and Barroso (1980) have also pointed
out that additive gene effects is of the greatest
importance. Sastry and Prasada Rao, (1980)
reported that dominant and additive gene effects
are of the highest significance. Chang et al.
(1980); Sastry and Prasada Rao (1980) noted that
dominant gene effects prevails for the number
of leaves in Burley tobacco crosses. Noveva et
al. (1984) reported that the inheritance in F is
overdominant, and the highest influence was

obtained by the epistasis gene effects.

Naumovski (1988) calculated that
coefficient of inheritance for the number of
leaves was 67 %. Shyu et al. (1975) studied the
heritability in flue-cured tobacco and estimated
various heritability values for different crosses.

They reported that heritability estimates
for the number of leaves were over 84 %.. Studies
on tobaccos originating from the Dupnitza region
showed high inheritance rate of the number of
leaves and it opens a possibility for selecting
elite plants with greater number of leaves
(Stankev, 2001). In other studies,, high values
of inheritance coefficient (in the broad sense) for
the number of leaves was recorded, providing the
opportunity for fast stabilization in the following
generations (Palakartcheva and Yancheva, 1985;
Stankev, 1988 ).

The aim of our investigation was to
determine, through hybridological analysis, the
character and extent of gene interactions, the
number of genes distinguishing the initial parent
forms as well as the occurrence of heterosis and
transgression in relation to the character number
of leaves, for selection of the desired genotypes
in the studied hybrid populations of Virginia
tobacco.

MATERIAL AND METHODS

P, P,, F and F, were studied in six
crosses involving local varieties and Virginia
tobacco introduced from the USA: Hybrid 714
(K 730 x K 254), Hybrid 715 (K 730 x K 358),
Hybrid 719 (RG 8 x K 358), Hybrid 725 (K340 x
K 358), Hybrid 726 (K 358 x NC 729) and Hybrid
727 (K 358 x K 254)

The experimental activities were carried
out on the trial field of the ITTP in Markovo.
With regard to the number of leaves the following
calculations were made: mean arithmetic value

(x), error of the arithmetic mean (Sx %), degree
of dominance (d/a) using Mather’s formula and
heterosis effect regarding the better parent form
(HP). Sobolev’s method (8) was employed to
determine the following: transgression index
(T ), number of genes differentiating between
the parent forms ( N ), dominancy (D), epistasis
(E), character inheritability coefficient (H?),
effectiveness coefficient of the genotype selection
using the phenotype expression of the specific
character ( Pp ).

RESULTS AND DISCUSSION

The data in Table 1 show that the number
of leaves per plant was inherited overdominantly

in all crosses where the parents possessing higher
values of the studied trait were predominant,
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respectively K 730 and K358. The heterosis effect
with economic importance was established in the
following combinations: Hybrid 726 (111%),

Hybrid 714 —(10%) and Hybrid 719 — (9%).
Hetorosis can be used as a method for increasing
the number of leaves in Virginia tobacco.

Table 1. Biometrical data on the number of leaves per plant

Parents/crosses P, P, F F, d/a HP
x+Sx% x+Sx% X+Sx% x+£Sx%

Hyg?;igoli Kosey 252063 2426068 2771054 281+104 6 109,9
Hy(béi‘;goli Kisgy =~ 252063 2724070 2824098 2858090 13 1037
Hylggg 7812 K 358) 26,5+0,89  27,240,70  28,9+0,58 29,4+0,.81 1,7 1063
Hygg 4702i K 358) 26,060,78  27,240,70  29,6+0,91  29,7+0,87 2,4 109
H-‘(/Er;i ;ffN Cra0) 21070 267085 302£099  308:0,95 13 111
Hy(béig 57821 Kosay 22070 242+068 2755082 287:101 12 10L1

The data from the hybridological
analysis (Table 2) show that the number of
genes controlling the studied character and
differentiating between the parent forms varies
from 1 to 12 (Hybrid 714).

The values of the transgression index
point to the fact that in the process of generation
disintegration of Hybrid 714, Hybrid 725 and
Hybrid 726, it was possible to select plants over-
numbering the parent leaves by 1 to 2 from the
available homozygotic phenotypes. In the cross
Hybrid 719, forms possessing a leaf-number
close to the parents’ would prevail and in Hybrid

715 and Hybrid 727 — forms possessing a smaller
number.

The strongly pronounced positive
epistasis reinforced the phenotype expression
of the character number of leaves.per plant
The genetic share in the general phenotypic
expression of leaf-number in the most of the
studied combinations was relatively high and
is above 50 % — an indication for starting the
selection in the sooner hybrid generations. Only
with Hybrid 725 the selection may start in the
later hybrid generations.

Table 2. Genetic characteristics of the leaf number per plant

Crosses T, N D E H?2 Pp
Hybrid 714
(K 730 x K 254) 159 1,77 1122 2228 053 18,43
Hybrid 715
(K 730 x K 358) 0,51 8,48 8,52 19,48 0,47 15,19
Hybrid 719
(RG 8 x K 358) 0,96 7,05 -12,16 28,33 -0,59 17,54
Hybrid 725
(K340 x K 358) 1,35 9,14 -8,73 33,80 -0,36 14,17
(K iygbfj%?%g) 1,87 11,16 9,46 19,66 -0,57 19,25
Hybrid 727
(K 358 x K 254) 0,44 5,62 -1463 2544 -0,63 23,28
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CONCLUSIONS

1. The character number of leaves
in Virginia tobacco crosses is inherited
overdominantly, always in direction of the parent
displaying a higher value of the character.

2. The number of genes influencing
the expression of the studied character and
differentiating between the parent components
varies from 1 to 12. The strongly pronounced
positive epistasis reinforces the phenotype
expression of the character number of leaves
per plant.

3. Significant positive heterosis was
observed in 3 of the crosses, which confirms the
heterosis as perspective for the character number
of leaves per plant in Virginia tobacco.

4. The high values obtained for the
inheritance coefficient and for effective mass
selection of phenotypes show that the selection
of genotypes characterized by higher number of
leaves will be more effective in the sooner hybrid
generations.
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