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ABSTRACT

Five genotypes of oriental tobacco (four newly created lines and one standard variety) were examined for height
of stalk without inflorescence, number of leaves per stalk, length of the leaves from middle belt of the stalk,
yield of green leaf mass per stalk and yield of dry leaf mass per stalk. The trial was set up in the experimental
field of the Scientific Tobacco Institute — Prilep in 2022 and 2023.

The aim of the research was to study the more important quantitative traits of the oriental genotypes, to
determine the degree of uniformity of the populations through their variability and to identify the best genotypes
among the selected material.

From the analysis of the results obtained in the comparative experiment, it can be concluded that the lines L-c
and L-d are high-yielding, phenotypically and genotypically uniform and stable which is important for their
future recognition as varieties.
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HNCIIUTYBAIbA 3A KBAHTUTATUBHUTE CBOJCTBA KAJ KOMITAPATUBEH
OIIUT CO OPUEHTAJICKU TEHOTHUIIOBU TYTYH

HcnutyBaHu ce MET OPHEHTAICKM T'€HOTHIIOBH TYTYH (YETMPW HOBOCO3JIaJICHM JIMHHM W €/1Ha CTaHJgapjaHa
copTa) 3a BUCHHA Ha CTPAKOT 0e3 colBeTHe, Opoj Ha JIMCTOBH IO CTPAaK, JOJDKWHA Ha JUCTOBUTE O CPEIHHOT
Tojac, IpUHOC Ha 3€JIeHa JJHCHA Maca 110 CTpaK M IPHUHOC Ha CyBa JIMCHA Maca 1o cTpak. OmUToT Gelie mocTaBeH
Ha Excnepumenrtannoro none npu Hayunnot unetutyt 3a TyTyH — [Ipmien Bo 2022 u 2023 roauna.

LlenTa Ha HCTIMTYBamaTa € a ce Mpoyyar MOBAKHUTE KBAHTUTATHBHH CBOjCTBA HA OPUEHTAJICKUTE T€HOTHUIIOBH,
Ja ce OJpelH CTENECHOT Ha YHHU(OPMHOCT Ha IONMYJIAIMUTE NPeKy HHBHATA BapHjaOMIHOCT M Ja C€ MCTAaKHE
HajI00pOTO 01 CENEKTUPAHHOT aCOPTHMaH.

Opn aHanu3ara Ha pe3yiraTute qooueHH oJ KoMmapaTHBHHOT ONUT MOXE J1a ce 3aKiIy4H Jeka JuHunure L-c u L-
d ce BHCOKONPUHOCHM, (PEHOTHIICKM M TEHOTHIICKM M3€JHAYEHH M CTa0MJIHM INTO € BaXKHO 33 HHUBHO
MIPU3HABAE KAKO COPTH BO UIHMHA.

Kayunu 360opoBu: Nicotiana tabacum L., opueHTaNCKH JIMHIH, MOP(OJIOITKU 0COOUHH, aTPOHOMCKH OCOOWHH,
BapHjaOMITHOCT.
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INTRODUCTION

Tobacco (Nicotiana tabacum L.) is a
strategic crop for the Republic of North
Macedonia. The creation of new varieties,
the improvement of existing varieties,
chemical and technological analyses of
tobacco raw material, as well as the
production and sale of tobacco seeds are
the competences of the Scientific Tobacco
Institute - Prilep. The companies for
tobacco purchase are obliged to buy
tobacco seeds only from the Scientific
Tobacco Institute in Prilep. The scientific
workers at the Institute are completely
dedicated to the tobacco crop that has been
cultivated in these areas for centuries.
Every year, in the Department of Genetics,
Selection and Seed Control, experiments
related to the breeding of tobacco are set
up, crossings are carried out and new lines
are analyzed, all with the aim of obtaining
superior varieties, which is the main task
and desire of every breeder.

A large number of papers by breeders have
been published on the topic of tobacco
breeding. Mitreski (2012) studied height of
the stalk with inflorescence in six oriental
tobacco varieties of type Prilep: P-23, P
12-2/1, NS-72, P 66-9/7, P-79-94 and
Prilep Basma 82. The average values for
the trait ranged from 59.3 cm in Prilep P
12-2/1 to 148.1 cm in Prilep Basma 82.
The same author in co-authorship with
Korubin-Aleksoska (2015) of the same
varieties examined some morphological
traits and announced that Prilep Basma 82
had the highest average leaf number, and
the lowest length and width of the middle
belt leaves. Dimitrieski and Miceska
(2015), provide information about
quantitative traits of new prospective
variety of the oriental Yaka tobacco where
they point out Yaka b 65 - 82/1. Korubin —
Aleksoska and Ayaz (2016) investigated
height of the stalk with inflorescence, leaf
number, length of the middle belt leaves
and dry mass yield per stalk in five
autochthonous tobacco varieties of types:
Prilep (P 10-3/2 and P 12-2/1), Djebel (Dj

No 1) and Yaka tobaccos (YK 7-4/2 and
KY), and five commercial oriental
varieties of Prilep tobacco (P-23, P-84,
NS-72, P-66-9/7 and P-79-94). Differences
between the genotypes in the investigation
period were highly significant, which is a
sign of their mutual genotypic and
phenotypic diversity. Korubin — Aleksoska
and Ayaz (2016) studied ten oriental
tobaccos of the types: Basmak (MK-I,
MK-2, MB-2, MB-3, MS-8/1, MS-9/3 and
YZ-7), Prilep (Prilep Basma-82), Djebel
(Xanthi Djebel-1) and Yaka (YV 125/3),
for some more important quantitative
traits, and gave precise knowledge of the
new type Basmak in Macedonia and the
Balkans from genetic, morphological and
agronomic aspects. All Basmak varieties
are characterized by stability and
uniformity as a result of their
homozygosity. Aleksoski et al. (2023)
performed three-year studies for number of
leaves per stalk and the length, width and
area of the leaves from the middle part of
the stalk — traits directly related to the
yield in the offspring of the first
generation, in four mother parent tobacco
varieties of different types (three of the
Prilep type and one of the Basmak type),
one pollen donor parent Burley B-1-91,
and their four F1 hybrids. The hybrids MS
8/1 x B-1/91 and P 18-50/4 x B-1/91
represent very interesting material for
future  tobacco  breeding  activities.
Aleksoski et al. (2023) studied three
oriental varieties (two of the type Prilep
and one of the type Yaka), and 7 newly
created genotypes, of which four are of the
type Yaka and three of the type Prilep. The
newly created genotypes of the Prilep type
have significantly longer leaves than the
two control varieties. The highest yielding
among the variants from the type Prilep is
line L7. Lines L1, L3 and L4 have a
significantly higher yield than the standard
variety type Yaka. The aim of this paper is
the analysis of the most important
morphological and agronomic traits of five
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oriental tobacco genotypes placed in a
comparative experiment in 2022 and 2023,

at the Scientific Tobacco Institute- Prilep.

MATERIAL AND METHODS

The experimental material consisted of
four newly created oriental lines (L-a, L-b,
L-c and L-d) and the standard variety P 66
9 7 (V-O) used for comparison. The
experiment was set up in the experimental
field at the Scientific Tobacco Institute —
Prilep in the randomized block design with
four replications. Plant spacing was 45 cm
between rows and 15 cm between plants
on a total experimental area of 114 m? with
350 plants per line.

The measurements of the morphological
traits were measured at the stage of full
growth and the beginning of flowering.
Green leaf mass yield was measured after
each harvest from 20 representative plants.
Dry leaf mass yield was determined after
tobacco manipulation. All statistical
analyses were performed using Fisher's
LSD test.

RESULTS AND DISCUSSION

Height of the stalk without inflorescence

The height of the tobacco is a
morphological trait that the breeder select
depending on the type of tobacco and the
way the leaves are harvested.

In our investigations of the five oriental
genotypes placed in a comparative
experiment in four replications, L-a line is
the highest line (114 cm - 2022 and 113
cm — 2023). The other lines and the control
variety had approximately the same height,
ranging from 91 cm in L-d to 95 cm in V-
@ in 2022, and from 90 cm in L-d to 96
cm in V-@ in 2023.

The standard deviation ranges from 2.8 cm
for L-b (2022) to 7.39 cm for L-d (2022).
The coefficient of variability ranges from
3.22% for L-b (2022) to 8.12% for L-d
(2022). The low degree of variability is a
sign of uniformity and stability of the new
lines.

Table 1 shows the mean values, the
standard deviation and the coefficient of
variability for the height of the stalk
without inflorescence in the studied
genotypes.

Number of leaves per stalk

The number of leaves in a tobacco plant is
directly related to yield and is therefore
important trait in tobacco breeding
programs. L-d had the lowest number of
leaves among the genotypes (49 leaves in
2022 and 48 leaves in 2023), whereas L-c
had the highest number (55 leaves in both
years. The standard deviation for the
genotypes ranges from 1.5 (L-b and L-c —
coefficient of variability for the number of
leaves per stalk among the genotypes.

2022), to 2.7 (L-a — 2022). The coefficient
of variability ranges from 3.54% (L-c —
2022) to 6.51% (L-b — 2022). A low
coefficient of variability is an indicator of
the homozygosity of individuals and the
uniformity of the population. Table 1
shows the mean values, the standard
deviation and the
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Length of the leaves from the middle belt of the stalk

The length of the leaves is a varietal
characteristic and one of the most
important criteria for classifying tobacco.
Therefore, breeders pay  particular
attention to this trait in tobacco breeding
programs.

L-c and L-d (= 23 cm — 2022 and 2023)
have the smallest length of the leaves from
the middle belt. L-b (31.54 cm — 2022 and
32.35 cm — 2023) is characterized by the
longest leaves, which represents the F9
generation of a cross of two oriental
varieties, one of which has narrow and
long leaves. The standard deviation ranges

from 1.2 cm for L-c (2022) to 2.55 c¢cm
(2023) for the standard variety V-@. The
coefficient of wvariability ranges from
5.28% for L-b (2022) to 10.29% for L-d
(2022). All CV values are less than 10
with the exception of the one for L-d at
2022 (which is also close to the limit),
indicating a uniform population.

The mean values, standard deviation and
coefficient of variability for the length of
the leaves from the middle belt of the stalk
in the studied genotypes are shown in
Table 1.

Table 1. Morphological characteristics of oriental tobacco genotypes placed in a comparative
experiment at the Scientific Tobacco Institute - Prilep (2022 and 2023)

Height of the stalk without
inflorescence (cm)

Number of leaves per stalk

Length of the leaves from
the middle belt of the stalk

Genotypes (cm)
% o (%) CV % o (%) CV z 6 (%) CV
(%) (%) (%)
2022
1. L-a 114 4.15 3.77 51 2.70 4.86 294 1.84 6.51
2. L-b 92 2.80 3.22 52 1.50 3.54 31.54 1.65 5.28
3. L-c 93 5.00 6.25 55 1.50 3.54 23.09 1.20 5.67
4. L-d 91 7.39 8.12 49 2.47 441 23.05 2.15 10.29
5. V-0 95 6.03 7.35 54 2.30 5.00 24.9 2.52 8.98
LSD0.05= 5.25 3.33 1.46
0.01= 737 4.67 2.05
2023
1. L-a 113 4.12 3.72 50 2.75 4.84 29.1 1.84 6.50
2. L-b 92 2.82 3.25 53 1.52 3.50 32.35 1.63 5.29
3. L-c 94 5.01 6.25 55 1.51 3.50 23 1.22 5.65
4. L-d 90 7.37 7.42 48 2.45 4.45 23.52 2.15 9.89
5. V-0 96 6.05 8.05 54 2.30 5.02 24.9 2.55 8.97
LSD 0.05 = 351 3.53 1.57
0.01 = 493 495 2.21

Legend: L - line, V - variety, @ - control, X - mean value, ¢ - standard deviation, CV - coefficient of variability

The stability and wuniformity of the
genotypes that are the subject of this
research can be confirmed from Figure 1,

which shows the morphological traits in
the two years of investigation.
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Figure 1. Morphological traits of genotypes in 2022 and 2023

Green leaf mass yield per stalk

Increasing yield is one of the main
objectives of every breeder. In the case of
tobacco, we are working on increasing the
leaf yield, while taking care not to
deteriorate the quality properties of the
tobacco raw material. The highest green
leaf mass yield per stalk was recorded for
L-c (225 g — 2022 and 226 g — 2023).
Compared to the control, the difference in
yield was significant in 2022 and highly
significant in 2023. The other lines showed
lower yields, ranging from 165.25 g (L-a)

to 199.50 g (L-d) in 2022 and from 167.50
g (L-a) to 198.00 g (L-d) in 2023.

For this trait, the standard deviation and
the coefficient of variability were not
calculated, because the values were
obtained by dividing the sum of the total
yield by the number of stalks from which
the tobacco was collected, for each
repetition.

The mean values for the yield of green leaf
mass per stalk among the genotypes are
shown in Table 2.

Dry leaf mass yield per stalk

The line L-c shows the highest yield of dry
leaf per stalk (36.03 g — 2022 and 36.65 g
—2023), following L-d (35.70 g - 2022 and
34.95 g — 2023). Compared to the control
variety, the yield differences are highly
significant. For the dry leaf yield, as well
as for the green leaf yield, the standard
deviation and the coefficient of variability
were not calculated for the same reasons.
The mean values for the yield of dry leaf

mass per stalk of the genotypes are shown
in Table 2.

The differences in the agronomic traits
(green and dry leaf mass yield per stalk)
among the genotypes in the two years of
investigation are shown in Figure 2,
indicating that some lines performed
consistently better than the standard
variety.
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Table 2. Yield of green and dry leaf mass from oriental tobacco genotypes planted in a comparative experiment
at the Scientific Tobacco Institute - Prilep (2022 and 2023)

Green leaf mass yield per stalk Dry leaf mass yield per stalk
() ) © _
Genotypes Repetitions x Repetitions ¥
I II 111 v I II 111 v
2022

l.L-a 170 153 168 170 165.25 256 266 257 274 26.30
2.L-b 160 172 171 175 169.50 263 268 266 257 26.40
3.L-c 218 228 226 228 225.00%  36.6 367 346 362  36.03%*
4.L-d 190 194 238 176 199.50 33.1 37.1 38,5 340  35.70%*
5.V-0 209 170 223 163 191.25 30 32 333 264 30.40

LSD 0.05=26.19 2.75

0.01= 36.76 3.85
2023

1.L-a 168 164 167 171 167.50 265 272 257 278 26.80
2.L-b 180 176 181 195 183.00 28,6  27.7 299 278 28.50
3.L-c 228 230 223 223 226.00%* 374 367 36.6 359  36.65%*
4.L-d 186 209 178 219 198.00 33.1 35.1 364 352  34.95%*
5. V-0 209 180 203 171 190.75 29.8 328 317 277 30.05

LSD 0.05= 21.23 2.10

0.01=29.80 2.94

Legend: L - line, V - variety, O - control, X - mean value
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Figure 2. Agronomic traits of genotypes in 2022 and 2023
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CONCLUSIONS

From the presented analysis for the most
important morphological and agronomic
traits the following conclusions can be
drawn:

- Line L-a is the highest line without
inflorescence (114 cm), L-c has the
greatest number of leaves (55 leaves
for both years), and L-c and L-d are
distinguished by the shortest leaves
from the middle belt of the stalk
(about 23 cm which is shorter than the
standard variety).

- The three morphological traits showed
coefficients  of  variability  of
approximately 10% or lower in both
years of investigation, indicating a
high degree of uniformity of the new
lines

- L-c had the highest green leaf mass

yield per stalk, with a significantly
higher yield than the control variety in
2022 and a highly significantly higher
yield in 2023.

L-c and L-d gave the highest yield of
dry leaf mass per stalk. Compared to
the control, both lines have a
significantly higher yield.

From the analysis of the results
obtained from the comparative
experiment, it can be concluded that
lines L-c and L-d are high-yielding,
phenotypically and  genotypically
uniform and stable, making them
promising candidates for future
varietal recognition.
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