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Abstract

In contrast to the cultivated type Nicotiana tabacum, which has haploid number of chromosomes (24),
wild tobacco species differ in the number of chromosomes and in morphological properties also, such as: stalk,
leaf number, flowers and plant height. Some wild tobaccos species have the same number of chromosomes as
the cultivated tobacco and can be easily used for crossbreeding. This should be emphasized because the most
important reasons for crossing are plant resistance to diseases and inheritance of some morphological traits,
e.g. higher leaf number, shorter vegetation period, etc. The trial was set up in the experimental field of the
Scientific Tobacco Institute - Prilep in 2014 and it included the following species: N. rustica, N. alata, N. longiflora,
N. petunia hybrida, N. repanda, N. glutinosa, N. miarsii, N. undulate. The obtained results were compared with the
standard variety P 12-2/1.

The aim of the study was to analyze some morphological traits (length, width and number of middle belt
leaves) of tobaccos grown in the region of Prilep and to compare them with the cultivated species N. tabacum.
The results of the study will be of benefit to tobacco breeders. Data on morphological measurements were
statistically processed using the following parameters: mean error of the average (cx), standard deviation (o)
and coefficient of variation CV%.
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INTRODUCTION

Tobacco plant is classified in the genus
Nicotiana, tribe Cestineae, family Solanaceae,
order  Symetale, class  Magnoliopsida
(dicotyledons).

There are two classifications of the
genus Nicotiana: after Doncho Kostov and
after Goodspeed. The classification of the
Bulgarian scientist Doncho Kostov is based
on morphological characteristics, but also
on cytogenetic differences (Uzunoski, 1985).
According to Kostov, all Nicotiana species are
divided into two groups:

1. American tobacco

2. Australian tobacco

The classification of Goodspeed is based,
in addition to morphological differences, on

geographical origin, cytological characteristics
and number of chromosomes. The author
classifies the genus Nicotiana into three
subgenera, subdivided into sections and
species. Wild species are a real treasure. By
their crossbreeding, a great number of forms
with different morphological and biological
characters can be created and used in selection.
N. glauca species can survive at a temperature
of - 10°C, which can be used to create varieties
that can resist low temperatures. N. silvestris
does not contain nicotine and can be used
to create varieties with less nicotine content
(Uzunoski, 1985). Some species are resistant
to drought and some species of the Attenuata
section are used to create varieties with shorter
vegetative cycle.
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MATERIAL AND METHODS

The trial was set up in the field of
the Scientific Tobacco Institute — Prilep, in
randomized block design with 3 replications.
Eight wild species were included in the trial: N.
rustica - Fig. 1, N. alata - Fig. 2, N. longiflora - Fig.
3, N. petunia hybrida - Fig. 4, N. repanda - Fig. 5,
N. glutinosa - Fig. 6, N. miersii - Fig. 7, N. undulata
- Fig. 8 and the cultivated tobacco variety P-12-
2/1 was used as a standard. Seedlings were
grown in the seedbeds of Tobacco Institute
— Prilep and the same cultural practices and
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Figure 4. N. petunia hybrida

N. miarsii

Figure 7. N. miersii
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protective measures were applied for all wild
species included in the study, both in seedbeds
and in field. Morphological measurements were
made in the stage of full bloom, on five stalks
of each species. Data from the morphological
measurements were processed by variational
statistical method, using the following
parameters: mean error (cx), standard deviation
(o) and coefficient of variation (CV%), estimated
according to Najcheska (2002), Filiposki (2011)
and Korubin-Aleksoska (2017).
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Figure 6. N. glutinosa
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Figure 8. N. undulata
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RESULTS AND DISCUSSION

Morphological properties are among the
most important characteristics for recognizing
differenttypesand varieties oftobaccoand other
plant species. Under the influence of external
factors, plants are subject to certain changes.
Thus, in conditions of abundant precipitation,
the plant habitus increase and in drought the
habitus decreases, but still, the typical form of
the plant s retained. Rudolf (1973) reported that
under the influence of external environment,

Length of the middle belt leaves

The average length of the middle belt
leaves is presented in Table 1. Leaf length was
measured in the stage of full bloom. The highest
average length of the middle belt leaf was
recorded in the check variety P-12-2 /1 (26.6 cm
+ 0.64) and it has the lowest standard deviation
(0.64), with insignificant coefficient of variation
(5.71%), which shows that this variety is stable.
The smallest length of the middle belt leaves
was recorded in N. miersii (2.3 cm + 0.12), with
coefficient of variation 11.90%, which indicates

Table 1. Average length of the middle belt leaves.

some characters undergo only insignificant
changes and others are subject to large
variations, such as the quantitative characters
plant height, number of leaves and thickness,
as well as some qualitative characters (chemical
composition). Our investigations were focused
on the dimensions of the middle belt leaves and
the number of leaves of some wild species in
the region of Prilep.

medium variability of this character. Najcheska
(2002) reported that variability of a character is
insignificant if the coefficient of variation (CV) is
not exceeding 10%, medium if CV is between
10 and 20% and significant if CV is higher than
20%. For the length of middle belt leaves,
the highest standard deviation of 2.17 and
coefficient of variation of 17.77% was calculated
in N. repanda. The lowest standard deviation
was calculated in N. miersii (0.27) and the lowest
coefficient of variation in N. rustica (3.29%).

Length (cm)

Variety/Species . c)_C o V%
g_'fgf’za/ﬁ“m 266+ 0.64 0.64 571
N. rustica 14.4+0.21 0.47 3.29
N. alata 19.2+£0.58 1.30 6.79
N. longiflora 19.2+£0.58 1.30 6.79
N. petunia hybrida 13.5+0.35 0.79 5.85
N. repanda 12.2+0.97 217 17.77
N. glutinosa 8.9+ 0.37 0.82 9.23
N. miersii 23+0.12 0.27 11.90
N. undulata 19.2£0.58 1.30 6.79

Width of the middle belt leaves

The average width of the middle belt
leaves (Table 2) is the highest in N. rustica (11.3
cm + 0.46), with standard deviation being 1.04
and coefficient of variation 9.18%. N. myersii
is characterized by the smallest width of the
leaves (2.3 cm * 0.12), with the lowest standard
deviation (0.22) and the highest coefficient
of variation (20.33%). According to the data
obtained, the standard deviation is low, which is
an indication of stability of the investigated wild
species, including the check variety. According

to Najcheska (2002) and Filiposki (2011), the
coefficient of variation has significance if it has
a positive value. For leaf width, the tested wild
species are characterized by medium variability,
except for N. myersii, which coefficient of
variation of 20.33% indicates that this species
has significant variability. According to the
obtained data, it can be stated that the tested
wild species are characterized by small size of
the leaves, both in length and in width.
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Table 2. Average width of the middle belt leaves.

Width (cm)

Variety/Species —

¥ tox o Voo
g_'fgf’za/ﬁ”m 105 +0.57 0.65 12.27
N. rustica 11.3+ 046 1.04 9.18
N. alata 8.5+0.63 1.41 16.64
N. longiflora 85+0.63 1.41 16.63
N. petunia hybrida 8.6+ 0.19 0.42 4.86
N. repanda 10.0 £ 0.67 1.50 15.00
N. glutinosa 7.6+0.19 0.42 5.50
N. miersii 1.1£0.10 0.22 20.33
N. undulata 85+ 0.63 1.41 16.64

Number of leaves

The average leaf number is presented in
Table 3. The largest number of leaves (44) was
counted in N. petunia hybrida, with standard
deviation of 2.86 and coefficient of variation
6.48%. The lowest number of leaves (8-9)
was recorded in N. undulate, with standard

Table 3. The average number of leaves.

deviation of 2.95 and coefficient of variation
8.88%. Kochoska (2006) reported that in the
same semi-oriental varieties and lines tested,
the number varied 1 - 3 leaves compared to the
check, depending on the conditions of breeding
(non-irrigated check and irrigated trial).

Leaf number
Variety/Species _

X £cX ° V%
'F\,'_' fgf’z"/ﬁ“m 380+ 1.61 127 9.49
N. rustica 10.0 £ 4.06 9.08 18.92
N. alata 33.2+1.32 295 8.88
N. longiflora 33.2+3.97 2.95 8.88
N. petunia hybrida 442 +1.28 2.86 6.48
N. repanda 23.6 £ 0.87 1.95 8.26
N. glutinosa 322+1.85 415 12.88
N. miersii 19.8 £1.39 3.1 15.73
N. undulata 8.5+3.97 295 8.88

CONCLUDING REMARKS

The largest length of the middle belt leaf
was measured in the check variety P-12-2 /
1 (26.6 *0.64), with coefficient of variation
5.71%, and the smallest length in wild species N.
myersii (2.3 £ 0.12), with coefficient of variation
11.90%.

For the character length of the middle belt
leaves in the wild species tested, the highest

standard deviation of 2.17 and coefficient of
variation 17.77% was found in N.repanda. The
lowest standard deviation was recorded in
N. miersii (0.22), and the lowest coefficient of
variationin N. rustica (3.29%). From the obtained
data it can be stated that the variability of
the character length of the middle belt leaf is
medium.



THE SIZE AND NUMBER OF MIDDLE BELT LEAVES IN SOME
VARIETIES OF WILD TOBACCO

The largest average width was measured
in the leaves of N. rustica (11.320.46), with
standard deviation 1.04 and coefficient of
variation 9.18%. The wild species N. miersii has
the smallest width of the leaves (2.3+0.12), with
lowest standard deviation (0.22) and the highest
coefficient of variation (20.33%).

The largest number of leaves (44) was
counted in the wild species N. petunia hybrid,
which is characterized by standard deviation

of 2.86 and coefficient of variation 6.48%.
The lowest number of leaves was counted in
the wild species N. undulata (8-9), which had
standard deviation 2.95 and coefficient of
variation 8.88%.

According to the obtained data, it can be
stated that wild species grown in the region
of Prilep are characterized by insignificant
to medium variability of the investigated
characters.
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ANMEH3U N BPOJ HA INCTOBK OA CPEAHNOT MNMOJAC
KAJ HEKOU AnBU BUAOBU TYTYH
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YHusep3umem ,Ca. KnumeHm Oxpudcku” - bumona, Hay4ex uHcmumym 3a mymyH - [Ipunen,
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Pesnme

3a pa3nvKka op KynTypHuoOT BuA TYTyH N. mabacum koj ce opnunkyBa cO xannoupaeH 6poj
Ha Xxpomo3omu (24), ouBuTe BUAOBU TYTYH Ce OAJIMKyBaaT CO pa3fimyeH 6poj Ha XPOMO30OMU 1 CO
MHOTY pa3nnyHN MopdONOLLKM CBOjCTBA HA PacTEHMETO, 1 Toa BO cTe6n0To, 6pOjoT Ha NMCTOBY,
LiIBETOBUTE W BMCMHATA Ha pacTeHujaTa. OgpeneH 6poj anBM BUAOBK MMaaT UCT 6POj Ha XpOMO30MU
CO KyNTYPHUOT BMA TYTYH U JIECHO MOXe Aa Ce MCKOPUCTAT 3a BKpCTyBame. OBa ro Harnacysame
6uaejkn egHa of NOBaXKHWUTE NPUYMHM 33 BKPCTYBakbe BO cenekuujata e U CBOjCTBOTO OTMOPHOCT
Ha pacTeHujaTa o 6onectn, Kako 1 HacneayBareTo Ha HEKON MOPGONOLKN OCOOMHI, Ha NpUMep
noronem 6poj Ha NMcToBU, fOOMBaMe Ha pacTeHMja CO KPaToOK Beretauuckm nepuog u gp. Onutot
6elle nocTaBeH BO ONUTHOTO nosie Ha HayuyHMoT MHCTUTYT 3a TyTyH — [Mprnen Bo 2014 roguHa, npu
wro 6ea ncnutysaHu ausute sugoswu: N. pustica, N. alata, N. longiflora, N petunija hibrida, N. repanda,
N. glutinosa, N. miarsii, N. undulate, yuun BpegHoCTV 6ea cnopefyBaHM CO KOHTPOJIHaTa copTa TYTyH
M 12-2/1. UenTta Ha ncnutyBareTo Gelle fa ce aHanu3npaaT MOPPOJIOLWKNTE CBOjCTBA HA TYTYHUTE
oarnenysaHu Bo [pnnencknoT pernoH (JOMmKUHa, WprHa 1 6poj Ha NMCTOBU Of, CPEHMOT Mojac)
1 pga ce cnopepat co KynTypHuot Bug N. tabacum, a pobueHnTe nogatoumn aa 6uaat npugoHec 3a
cenekuujaTa. [Mogatouunte o MopdonowKuTe mepera 6ea BapujaLioHO-CTaTUCTUYKIK 0O6paboTeHn
CO CflefHMBe CTAaTUCTUYKM MapameTpu: CpefHa rpellka Ha cpefHaTa BpedHoCT (cX), cTaHOapaHa
nesujaumja (o) n BapujaumoHeH koedurumeHT CV%.

KnyuHun 360poBu: 0o/1kUHA, WUpUHA, 6poj Ha ucja, cpedeH nojac.
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