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Influence of the direction of crossing on heterosis and transgression events in relation to the
length of the vegetative period of Burley tobaccos variety group
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Abstract. Investigated are manifestations of real and hypothetical heterosis in terms of the length of vegetative period in ten hybrid combinations involving
indigenous and introduced varieties of Burley tobacco. Each of them is represented by forward and reverse cross. The results show that more than half of the
Burley tobacco hybrid combinations observed significant negative heterosis. Heterozis effect is influenced positively by distance of parents used for
hybridization, and the participation of a variety Burley 1344, regardless of whether maternal or paternal component. The direction of crossing influences
manifestations of heterosis effect in terms of length of the vegetative period at cross examined Burley tobacco. Heterosis effect is more pronounced when a
local variety or line is used as a mother component and an imported variety is used as a father component. Transgressive manifestations in the studied hybrids
in the second generation in terms of length of the vegetative period presented by degree and frequency are relatively low presented and do not have great
importance for the selection practice. The direction of crossing influences the degree and to a lesser extent the frequency of transgressive events. Strong
relationship between manifestations of heterosis and transgression has not been observed.
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Introduction
The length of vegetative period is one of the basic biological
parameters in tobacco (Masheva, 2009; Dimanov, 2011). The
shortening of the length of the vegetation period is one of the main
trends in the selection of large-leaf tobacco (Thinchev and Stoyanov,
1985). As for vegetative period, the use of heterosis in large-leaf
tobacco varieties has some advantages over direct varieties, such
as faster dynamics of growth and development, and earlier ripeness
(Pophristev, 1977; Stankev, 2004).
In literature there are not many data on the importance of the
direction of crossing in terms of biometric indicators and economic
performance in tobacco (Stankev, 1988; Ganushevа and Dimova
1990; Vasilev and Dimitrova, 2010; Dimitrova and Vasilev, 2010;
Amarnath, 1987; Gallais, 1988; Ramanarao et al., 1993; Kara and
Esendae, 1995; Prasannasimha Rao, 1995; Zi Cheng Xu and Jun
Zhu, 1999; Butorac, 2000; Gixhari and Canllari, 2004), and
information on the influence of the direction of crossing on the length
of the vegetative period is scarce. Transgressive events in tobacco
are not well understood. According to Manolov (2000) the use of
transgression is a promising direction in the selection of tobacco.
The aim of our study is to determine the influence of the
direction of crossing on events of heterosis and transgression in
respect to the length of the vegetative period in hybrid combinations
in the first and second generation of Burley tobacco.

Material and methods
The experimental work was carried out in the period from 2007
to 2010 in the experimental field of Tobacco and Tobacco Products

Institute, Markovо (TTPI). The study examines twenty hybrid
combinations created by us in F1 - Hybrid 1554 and 1554 A, Hybrid
1555 and Hybrid 1555 A, Hybrid 1556 and Hybrid 1556 A, Hybrid
1557 and Hybrid 1557 A, Hybrid 1558 and Hybrid 1558 A, Hybrid
1559 and Hybrid 1559 A, Hybrid 1560 and 1560 A, Hybrid 1562 and
Hybrid Hybrid 1562 A, Hybrid 1563 and Hybrid 1563 A, and Hybrid
1565 and Hybrid 1565 A. Each hybrid combination is represented by
its forward and reverse cross - the option, which is the mother's
paternal component of the right cross is the father's paternal
component in reverse. In crosses both our own selected varieties
and lines and imported varieties were used as paternal components.
For all options length of the vegetative period is measured. The
reporting period is from the day of planting until the day when ready
for harvesting.
Variation analysis of the obtained data (ANOVA) has been
made. Regarding the studied indicators mean and standard error of
mean (SEM) are calculated. Hypothetical and real heterosis is
determined by Omarov (1975). Degree (Td) and frequency (Tf) of
transgression are calculated by Voskresenskaya and Shpota
(1967).

Results and discussion
Regarding the length of the vegetation period with a view to
shorten its favorable negative heterosis (Table 1). The obtained
results on the manifestations of heterosis in the studied hybrid
combinations as regards research indicator showed that all crosses,
there is namely a negative one. Also, in all investigated crosses the
values of real heterosis are lower than those of the hypothetical.
Since real heterosis is more important for the selection and
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Table1. Manifestations of heterozis in respect to the length of the vegetative period in days

Parents/Crosses
Hybrid 1554
(L410 х Cu 8959)
Hybrid 1554 А
(Cu8959х L1410)
Hybrid 1555
(L1409 х B1344)
Hybrid 1555 А
(B1344 х L1409)
Hybrid 1556
(Cu8959хL 1409)
Hybrid 1556 А
(L1409хCu 8959)
Hybrid 1557
(L 1390 х Tn 90)
Hybrid 1557А
(Tn 90 х L 1390)
Hybrid 1558
(Bt 102 х B 1317)
Hybrid 1558 А
(Б1317 х Bt 102)
Hybrid 1559
(L1390 х B 1344)
Hybrid 1559 А
(B1344 х L 1390)
Hybrid 1560
(B1000 х L 1322)
Hybrid 1560 А
(L 1322 х B1000)
Hybrid 1562
(Bt 102 х L 1349)
Hybrid 1562 А
(L 1349 х Bt 102)
Hybrid 1563
(B1344 х B 1317)
Hybrid 1563 А
(B1317 х B 1344)
Hybrid 1565
(L 1410 х Bt102)
Hybrid 1565 А
(Bt 102 х L1410)

Р1
Mean ± SEM

Р2
Mean±SEM

F1
Mean±SEM

HP%
hypothetic

HP%
real

76.7 ± 0.36

81.5 ± 0.87

69.5 ± 0.52

-12.1

-9.4

81.5 ± 0.87

76.7 ± 0.36

72.7 ± 0.41

-8.1

-5.2

76.3 ± 0.27

74.5 ± 0.19

68.5 ± 0.35

-9.2

-8.1

74.5 ± 0.19

76.3 ± 0.27

68.3 ± 0.39

-9.4

-8.3

81.5 ± 0.87

76.3 ± 0.27

74.7 ± 0.25

-5.3

-2.1

76.3 ± 0.27

81.5 ± 0.87

71.4 ± 0.42

-9.5

-6.4

77.3 ± 0.23

80.3 ± 0.89

70.3 ± 0.36

-10.8

-9.1

80.3 ± 0.89

77.3 ± 0.23

75.0 ± 0.44

-4.8

-3

79.5 ± 0.71

77.0 ± 0.56

75.5 ± 0.53

-3.5

-1.9

77.0±0.56

79.5 ± 0.71

71.7 ± 0.36

-8.4

-6.9

77.3 ± 0.23

74.5 ± 0.19

68.7 ± 0.26

-9.5

-7.8

74.5 ± 0.19

77.3 ± 0.23

69.5 ± 0.29

-8.4

-6.7

79.7 ± 0.33

79.3 ± 0.48

76.7 ± 0.54

-4

-3.3

79.3 ± 0.48

79.7 ± 0.33

76.5 ± 0.52

-3.8

-3.5

79.5 ± 0.71

75.7 ± 0.27

74.5 ± 0.45

-4

-1.6

75.7 ± 0.27

79.5 ± 0.71

70.0 ± 0.55

-9.8

-1.3

74.5 ± 0.19

77.0 ± 0.56

70.0 ± 0.43

-7.6

-6

77.0 ± 0.56

74.5 ± 0.19

69.7 ± 0.39

-8

-6.4

76.7 ± 0.36

79.5 ± 0.71

70.5 ± 0.41

-9.7

-8.7

79.5 ± 0.71

76.7 ± 0.36

74.3 ± 0.37

-4.9

-3.2

production, its values are used to a large extent in the present study.
Heterosis of significant figures is observed in eleven of the
twenty investigated crosses (Table 1). This indicates that the
heterosis method can be used as a way for shortening the length of
the vegetative period in Burley tobacco. None of these mean values
did not exceed 10%. The most pronounced heterosis effect on the
length of the vegetative period was observed in Hybrid 1557.
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Heterosis effect is likely to be positively influenced by the geographic
distance of the parents used for hybridization as well as the
participation of Burley 1344 variety, whether as mother or father
paternal component. The influence of the forward and reverse cross
with respect to the vegetation period was observed in five of the ten
hybrid combinations with the same parents, and in four of them when
there is one significant heterosis, while the other one is not

Table2. Manifestations of transgression in respect to the
length of the vegetative period in days

Parents/Crosses

Тd, %

Tf, %

Hybrid 1554 (L410 х Cu 8959)
Hybrid 1554 А (Cu8959х L1410)
Hybrid 1555 (L1409 х B1344)
Hybrid 1555 А (B1344 х L1409)
Hybrid 1556 (Cu8959хL 1409)
Hybrid 1556 А (L1409хCu 8959)
Hybrid 1557 (L 1390 х Tn 90)
Hybrid 1557 А (Tn 90 х L 1390)
Hybrid 1558 (Bt 102 х B 1317)
Hybrid 1558 А (Б1317 х Bt 102)
Hybrid 1559 (L1390 х B 1344)
Hybrid 1559 А (B1344 х L 1390)
Hybrid 1560 (B1000 х L 1322)
Hybrid 1560 А (L 1322 х B1000)
Hybrid 1562 (Bt 102 х L 1349)
Hybrid 1562 А (L 1349 х Bt 102)
Hybrid 1563 (B1344 х B 1317)
Hybrid 1563 А (B1317 х B 1344)
Hybrid 1565 (L 1410 х Bt102)
Hybrid 1565 А (Bt 102 х L1410)

5.74
4.17
5.37
8.32
-1.31
6.03
4.92
-1.29
1.95
2.99
3.95
4.03
2.90
0
-5.28
4.23
0.27
5.10
4.43
-3.91

28.7
36.5
32.4
21.3
58.8
25.5
30.6
55.6
53.4
43.8
38.9
35.1
46.5
0
31.3
33.7
78.7
34.7
32.6
40.2

observed. There are significantly different of results. In Hybrid 1556
and Hybrid 1556 A as well as Hybrid 1557 and Hybrid 1557 A the
biggest difference between rights and reciprocal cross has been
observed. In all crosses the following relationship is present - when
an indigenous line is used as a mother component and an imported
variety as a father component, the heterosis effect is much more
pronounced. The obtained results show that the direction of crossing
greatly influenced the heterosis events of the length of vegetative
period in variety group Burley tobacco.
Transgressive events of significant figures in the length of the
vegetative period were observed in six of all crosses examined, but
in Hybrid 1562 it is negative, which is undesirable in the selection of
tobaccos Burley. The most pronounced degree of transgression was
observed in the second generation of Hybrid 1555. The degree of
transgression is relatively weak in the studied hybrids of Burley
tobacco (Table 2). In six of the ten reciprocal crosses there are
significant differences in the degree of transgression in the forward
and reverse cross. This shows that the direction of crossing
seriously affects the transgressive events in the length of the
vegetation period. Frequency of trangression by the length of the
vegetative period in the studied hybrids in the second generation is
relatively low. The greater the degree of trangression, the lower its
frequency. In four of ten reciprocal crosses there is significant
difference in the frequency of transgression in the forward and
reverse cross. This shows that the direction of crossing affects the
frequency of transgressive events in relation to the length of the the
vegetative period. Expressed connection between the
manifestations of heterosis and those of transgression was not
observed. In general, the transgressive events in the studied hybrids
of Burley tobacco in the second generation in terms of the length of
the vegetative period are diminished.

Conclusions
In most of the tested hybrid combinations of Burley tobacco
significant negative heterosis is observed. The heterosis effect is
positively influenced by the geographic distance of the parents used
for hybridization as well as the participation of Burley 1344 variety,
regardless of whether his mother or father paternal component. The
direction of crossing influences the manifestations of heterosis on
the length of the vegetative period in the studied crosses of Burley
tobacco. Regarding the length of the vegetative period, the heterosis
effect is more pronounced when an indigenous variety or line is used
as a mother component and an imported variety – as a father
component.
Transgressive manifestations of the studied hybrids in the
second generation in terms of length of the vegetative period are not
strong and do not have great importance for the selection practice.
Direction of crossing influences the degree and to a lesser extent the
frequency of transgressive events in the length of the vegetation
period in the studied hybrid combinations.
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Japanese = Jа, Chinese = Ch, Arabic = Аr,
etc.)
The following order in the reference list is
recommended:
Journal articles: Author(s) surname and
initials, year. Title. Full title of the journal,
volume, pages. Example:
Simm G, Lewis RM, Grundy B and
Dingwall WS, 2002. Responses to
selection for lean growth in sheep. Animal
Science, 74, 39-50
Books: Author(s) surname and initials,
year. Title. Edition, name of publisher,
place of publication. Example:
Oldenbroek JK, 1999. Genebanks and
the conservation of farm animal genetic
resources, Second edition. DLO Institute
for Animal Science and Health,
Netherlands.
Book chapter or conference proceedings:

Author(s) surname and initials, year. Title.
In: Title of the book or of the proceedings
followed by the editor(s), volume, pages.
Name of publisher, place of publication.
Example:
Mauff G, Pulverer G, Operkuch W,
Hummel K and Hidden C, 1995. C3variants and diverse phenotypes of
unconverted and converted C3. In:
Provides of the Biological Fluids (ed. H.
Peters), vol. 22, 143-165, Pergamon
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of
level of feeding during dry period, and body
condition score on reproductive performance in dairy cows,IXth International
Conference on Production Diseases in
Farm Animals, September 11–14, Berlin,
Germany.
Thesis:
Hristova D, 2013. Investigation on genetic
diversity in local sheep breeds using DNA
markers. Thesis for PhD, Trakia University,
Stara Zagora, Bulgaria, (Bg).
The Editorial Board of the Journal is not
responsible for incorrect quotes of
reference sources and the relevant
violations of copyrights.
Animal welfare
Studies performed on experimental
animals should be carried out according to
internationally recognized guidelines for
animal welfare. That should be clearly
described in the respective section
“Material and methods”.
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