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Abstract

Ten genotypes of oriental tobacco (three varieties and seven newly created lines) were investigated for
some major morphological and agronomic traits: height of the plant without inflorescence, leaf number per
plant, length/width of the middle belt leaves and dry mass yield/plant. The trial was set up in the Experimental
field of Tobacco Institute—Prilep in 2016 and 2017, in randomized block design with four replications,
using traditional agricultural practices. Measurements of the first three traits were made in the stage of
butonization and beginning of flowering, while the dry mass yield was recorded during the treatment of cured
tobacco. The results were statistically processed.

The aim of the research is to study the quantitative traits of Oriental genotypes, to determine the stability
of the population through their variability and to emphasize the best among the selected assortment.

From the set of genotypes we selected three superior lines with a high degree of homogeneity. The
coefficient of variation of quantitative traits in these lines was lower than 10%, which is a sign of their stability.
After their acceptance by the Commission for recognition and approval of varieties within the Ministry of
Agriculture, Forestry and Water Economy of R. Macedonia, these genotypes will be placed on the market.
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INTRODUCTION

Plant breeding is a creative activity in which The breeders from the Institute have

the breeder follows his eternal desire to create
new varieties more superior than the existing
ones. At the Scientific Tobacco Institute - Prilep
there is a centuries-old tradition of continuous
successive selection work of tobacco varieties
of different types, but generally of types Prilep,
Yaka, Dzebel and Basmak - more recently. By
2014, the institute owns 10 varieties of Prilep
type, 4 varieties of Yaka type, 4 varieties of
Dzebel, 3 varieties of the type Otlya, 1 of the
type Virginia and 3 of the type Burley (Kotubin
- Aleksoska, 2004). Today, the variety fund is
drastically increased and exceeds the number
of about 60 varieties.

published a number of papers on the topic of
tobacco breeding, as for example Aleksoski
and Korubin-Aleksoska (2011), studied the
mode and level of inheritance of green and dry
mass yield per stalk in four parental genotypes
(Burley - B 2/93, Suchum - S1, Suchum - S2 and
Prilep - P-84) and in their six diallel F1 hybrids,
and found positive and negative heterosis.
The higher heritability index of both types was
recorded for dry mass yield. Mitreski (2012),
studied height of the stalk with inflorescence
in six oriental tobacco varieties of the 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
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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 (2014),
made tasting of the cigarettes composed from
the same varieties and informed that they have
good degustation properties that are typical
for oriental tobaccos. The authors (2015) of the
same varieties examined some morphological
traits and announce that Prilep Basma 82 had
the highest average leaf number, and the
lowest length and width of the middle belt
leaves. Korubin-Aleksoska and Aleksoski (2013),
presented investigations on the inheritance of
length, width and area of middle belt leaves
in oriental tobacco varieties Prilep (PO 10-3/2),
Djebel (Pobeda P-2) and Yaka (YK 48), and the
semi-oriental Forchheimer Ogrodowny - FO,
including their six F1 and six F2 hybrids. The
regression graphs reveal partially dominant type
of inheritance of the characters and absence of
interallelic interaction. Dimitrieski and Miceska
(2015), offer information about new prospective
variety of the oriental Yaka tobacco, and as the
most perspective point out Yaka b 65 - 82/1.
Korubin — Aleksoska (2016), explores heredity
of the more important quantitative traits of
four parental genotypes (Prilep P 10-3/2, Djebel
A 42/3, Yaka YV 125/3, Floria FL-1) and their
dialectic F1, F2 and BC1 generations, through
genetic components of variance. The heritability
is very high, indicating that the studied traits
are highly heritable. 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. The same authors (2016), studied ten
oriental tobaccos of the types: Basmak (MK-1,
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 homozygotness. Dimitrieski,
Gveroska (2017), studied some morphological
traits, length of the growing season and
resistance to powdery mildew disease in
some oriental tobacco varieties and lines of
the type Prilep. Miceska (2017), investigated
some morphological, production and quality
characteristics in four new lines of the type
Prilep obtained by generative hybridization (P
J. 14-65/1,P1.14-66/7, PIl. 123-82/2,P.l. 14-67/7 )
and the variety P12-2/1 as a standard. Regarding
the morphological properties (plant height,
leaf number, largest leaf size), all lines showed
very low variability, which is an indication of
morphological uniformity and stability. Korubin
— Aleksoska (2017), studied the oriental varieties
in order to obtain data on their tolerance to
drought. The highest degree of tolerance to
drought was observed in genotypes P - 84
(type Prilep) and P - 2 (type Dzebel). These
genotypes can be included in the programmes
for improvement of the investigated trait.

The aim of this paper is to show the way of
assessment the stability of newly created lines
of the Prilep and Yaka types, and then selecting
the best for placing them in a comparative trial
for varietal confirmation by the Commission
for recognition and approval of varieties at
the Ministry of Agriculture Forestry and Water
Economy of R. Macedonia. The recognized
varieties can be put into circulation.

MATERIAL AND METHODS

As a material for work, three oriental
varieties were taken from which two of the type
Prilep (P-66-9/7 - Fig. 1 and P-84 - Fig. 2) and
one of the type Yaka (YV 125/3 - Fig. 3), as well
as 7 newly created genotypes, of which four are
of the type Yaka (L1 - YK23-09/07 - Fig.4,L2 - YK
8-07 / 11 - Fig. 5, L3 - YK 23-12/85 - Fig. 6 and
L4 - YK 9-08/80 - Fig. 7) and three of the type

Prilep (L5 — P 6-03/59 - Fig. 8, L6 — P 16-03/63
- Fig. 9 and L7 — P 10-07/57 - Fig. 10). The variety
P-66-9/7 due to its mass application in tobacco
production in Macedonia is taken to control the
comparison with line of the type Prilep. P-84 was
taken as a second control because it showed
great resistance to drought. YV 125/3 is a control
for lines of the type Yaka.
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The experiment was set up in 2016 and
2017 on the Experimental Field of the Scientific
Tobacco Institute - Prilep after a random block
system in four repetitions. From the complete
measurements, for this paper are separated:
the height of plants without inflorescence, the

Figure 3. Yaka, YV 125/3

number of leaves per plant, the length and width
of the middle-belt leaves, and dry mass yield
per plant. The obtained data are statistically
processed through parameters of variability of
traits and variance analysis (Najceska, 2002).

SN

Figure 4. L1 - YK 23-09/07
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5.L2-YK8-07 /11

Figure
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RESULTS AND DISCUSSION

In order to get acquainted with the
genetic stability of the newly created lines,
measurements of the quantitative traits were
made in 2016 and 2017 and on the basis of the
obtained values an analysis and their ranking
was performed.

From the results shown in Table 1, the
highest height of the plant without inflorescence
was observed at the orienteal line of the type
Yaka L3 (131 cm - 2016; 128 cm - 2017). This line
is higher than the control variety YV 125/3 (118
cm - 2016; 116 cm - 2017), and the difference
between them is highly significant. Also, the L4
line is significantly higher than YV 125/3, while
L1 and L2 are significantly lower. The smallest
height is distinguished in oriental variety of the
type Prilep P-84 (62 cm - 2016; 60 cm - 2017),
which is significantly lower than the standard
variety P-66-9/7 (70 cm - 2016; 62 cm - 2017)
taken for control line of the type Prilep. The
newly created genotypes L5 and L7 are higher,
while L6 is lower than the control variety, and
the differences are highly significant. All average
values in 2017 are lower compared to those in
2016, due to the fact that 2017 was extremely
dry during the vegetation.

The investigations on the variability of the
trait in varieties and lines showed low values.
The coefficient of variability (CV) ranges from
2.49% (2017) in L3 to 10.82% (2017) in L4. The
higher values of lines L4 and L5 point to the fact
that they need additional successive selection
which will enable their homogenization and
stabilization. Lower values in 2017 are a sign of

Table 1. Height of the plant without inflorescence (cm)

proper selection, directed to the stabilization
of new genotypes. There is an exception in the
populations of L4 and L7, but the difference is
minimal and due to undefined environmental
factors.

The highest number of leaves per plant
has P-66-9/7 and L3 (57 - 2016), which can be
seen from Table 2. The least leaves have the
standard variety YV 125/3 (41 - 2017). The higher
number of leaves in the lines from the Yaka type
is highly significant (with the exception of L2,
where the significance is 5%). From the analysis
of the number of leaves per plant in the two
years of investigation, small differences can be
observed, which points to the fact that it is a
high-hereditary trait. The greatest difference
occurs in P-66-9/7, from which can be conclude
that this variety is sensitive to drought stress,
and for its successful cultivation is necessary
timely watering.

The values of the variability of the traits
in the investigated genotypes are very low.
The highest coefficient of variability has line
LT (9.79% - 2016; 7.82% - 2017), and the lowest
varieties P-84 (3.02% - 2016) and YV 125/3 (2.18%
- 2017). From the newly created Yaka genotypes,
the L1 (5.41% - 2016; 3.36% - 2017) has the lowest
coefficient of variability, while from Prilep
genotypes L6 (4.99% - 2016; 4.59 - 2017). In all
newly created variants, the variability in the
number of leaves per plant in 2017 is lower than
in 2016, which is another confirmation of the
proper selection aimed at stabilizing them.

2016 2017

Genotypes n %+ SX (cm) | CV(%) %+ S % (cm) o | v
1.P-66-9/7 @ 20 7049+ 0.53 237 | 341 6225+037 | 166 | 269
2.P-84 20 61941063 282 | 456 50654041 | 185 | 311
3.V 125/3 0 20 | 11787+182 | 814 | 69 115.8 £ 0.67 3 259
4.1 20 | 11567128 | 571 | 493 | 11239:118* | 528 | 472
5.L2 20 113.12 + 1.18%* 5.27 4.69 108.77 £ 0.77** 3.44 3.14
6.13 20 | 13062:097% | 432 | 333 | 12812072 | 320 | 249
714 20 | 12612+281% | 1255 | 1004 | 12075+2.92* | 1306 | 1082
8.15 20 | 8855+216™ | 965 | 1081 | 8484ax175* |7.83 9.12
9.16 20 | 65424067 3 459 | 5737+056" | 25 | 435
10.L7 20 | 92.87+1.20% 576 | 618 | 8987+125% | 558 | 622

LsD,,, =173 LsD,,, =234
0o =312 oo =421
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Table 2. Number of leaves per stalk

2016 2017
Genotypes n X + SX (cm) o | V(%) X + SX (cm) o Vv (%)
1.P-66-9/7 @ 20 57.25 + 0.40 178 | 3.2 54+ 0.56 251 4.65
2.P-84 20 42.45 + 0.29 128 | 3.02 422+03 133 3.14
3.V125/30 20 4165 +0.28 128 | 3.06 413402 0.9 2.18
4.1 20 | 4525+055% | 245 | 541 4535+034** | 153 336
5.12 20 | 4295+083* | 372 | 866 436+ 0.4* 18 413
6.13 20 57+ 1.14% 508 | 891 502+077% | 3.43 579
7.14 20 535+ 1.17%* 524 | 979 5425+095% | 424 7.82
8.15 20 49.8 + 0.65% 291 | 584 504+053* | 237 471
9.16 20 | 48.05+054** | 240 | 499 4735+049% | 217 459
10.L7 20 463 +0.73%* 326 | 7.04 461 +052% | 232 5.04
LSD,,, =1.03 LSD,,, =1.52
0.01 =1.85 on1::274

With the longest length of middle-belt
leaves, in both years of investigation, the line L7
is characterized (Table 3). The average value of
the trait in 2016 is 31.7 cm, and in 2017 it is 31.65
c¢m, and the difference in comparison with the
controlvariety P-66-9/7 is highly significant. Also,
L5 and L6 lines have significantly longer leaves.
The difference between the genotypes from
type Yaka is very small, in L1 it is insignificant,
and in L2, L3 and L4 the significance is 5%. From
the results in the two years of investigations it
can be seen that the differences are minimal,

Table 3. Length of the leaves from the middle belt (cm)

which is a sign of the high inheritance of the
trait.

Low variability of the length of middle-belt
leaves is an indicator of the stability of the trait,
i.e. the low impact of environmental factors
on its magnitude. The highest coefficient of
variability has the line L3 (9.85% - 2016; 9.47%
- 2017), and the lowest L1 (4.99% - 2017). Newly
created lines in 2017 have lower variability than
those in 2016, which is an indicator of improving
their stability.

2016 2017
Genot
enotypes n X + SX (cm) o CV (%) X + SX (cm) G | CV(%)
1.P-66-9/7 @ 20 204 + 0.44 1.96 961 20+ 032 141 | 707
2.P-84 20 206 +0.35 156 7.58 205 +0.39 173 | 845
3.V125/30 20 21.82+046 2.06 9.46 2155+024 109 | 508
4.1 20 2168 +0.42 187 8.64 215+024 107 | 499
5.12 20 2065 + 0.3* 135 6.55 203 +0.27* 121 | 595
6.13 20 204 + 0.45* 201 9.85 202 + 0.43* 191 | 947
7.14 20 | 2068 +036 159 7.7 2058 + 0.34* 153 | 742
8.15 20 | 22.25+0.38* 17 7.64 22 +0.3% 134 | 6.1
9.6 20 | 22,05+ 0.54** 194 8.78 210+ 0.32% 145 6.6
10.L7 20 31.7 £0.5%* 224 7.06 31.65 + 0.48* 215 6.8
LSD,,, =0.85 LSD,,,, =0.91
oo =1.53 oo =163

The results in the width of the leaves
from the middle-belt, shown in Table 4, inform
about the similarity of the variants in relation
to this trait. The broadest leaves have YV 125/3
(11.78 cm - 2016; 11.67 cm - 2017) and the newly
created L1 line (11.48 cm - 2016; 11.15 cm - 2017).
The smallest width has the leaves on the L7

(8.3 cm - 2016; 8.25 cm - 2017). The differences
between the years of investigation are minimal,
thus confirming the high inheritance of this trait.

The variability of the width of the leaves
from the middle belt is very small, and a
confirmation of this is the low value of the
coefficient of variability. He ranges from 1.93%
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(2016) in YV 125/3 to 13.77% (2016) in L6. The
low variability values for trait are the indicator
for high inheritance and stability. The newly

Table 4. Width of the leaves from the middle belt (cm)

established lines in 2017 have a lower variability
than that in 2016, which is still one indicator for
balancing the trait.

G 2016 2017
enotypes n X+ S X (cm) o | oV (%) X+ S (cm) o | oV

1.P-66-9/7 & 20 102+ 0.09 041 | 398 9.96 + 0.08 034 | 345
2.P-84 20 10£0.13 057 | 567 9.8+ 009 041 | 414
3.V 125/3 0 20 | 11.78+005 023 | 193 1167+006 | 026 | 221
4.1 20 | 11482027 123 | 1072 1115£019 | 085 | 7.65
5.12 20 108+014 064 | 593 1068+012 | 053 | 497
6.13 20 | 1035£021* | 095 | 9.18 1024016 | 073 | 747
7.4 20 | 9.95%0.23 101 | 1016 | 972+019% | 084 | 868
8.L5 20 | 9.15+015" 067 | 735 892+012* | 053 | 595
9.16 20 9.77+023 134 | 1377 9.55+ 0.25 113 | 1181
10.L7 20 | 83+022% 098 | 118 8.25+ 0.18" 08 | 968

LSD,,, =101 LSD,,, =1.04

o182 187

The highest yield on the dry mass per plant
among the parental genotypes has P-66-9/7
(20.15 g - 2016; 19.07 g - 2017), while between
the newly created genotypes L7 (22.53 g - 2016;
21.37 g - 2017). The difference in values between
the control of Prilep type and the line L7 is
significant in 2016 and high-significant in 2017.

Dry mass yield per plant (g)

Between the lines of Yaka type, significantly
higher yield have L1, L3 and L4. The yield of the
whole genotype set in 2017 is lower than that in
2016 (with the exception of L3), but the minimum
differences do not have any significance. The
data of the dry mass yield in the two years of
investigations are shown in Table 5.

Years Genotypes
P1 P2 P3 L1 L2 L3 L4 L5 L6 L7
2016  20.15 17.89* 17.52 20.28**  17.74  21.12** 19.7%  19.21  19.05 22.53*
2017  19.07 17.83* 1724 19.87** 17,56  21.15** 1891* 19.12 1893 21.37**
2016:LSD ., =1.40
001 =253
2017:LSD . =1.19
001 =2-15

CONCLUDING REMARKS

The highest average height in the two
years of investigation has the newly created line
L3 (131 cm - 2016; 128 cm - 2017). In comparison
with YV 125/3, the lines L1 and L2 are significantly
lower, and L3 and L4 are significantly higher.
The minimum average height has P-84 (62 cm -
2016; 60 cm - 2017), and from the lines of Prilep
type has L6. The variability YV 125/3 and lines
from Yaka type have higher height of varieties
and lines from Prilep type. Differences in values
between the two years in variants are minimal,
which is a sign of a high degree of ecological
stability.

Highest number on the leaves has P-66-
9/7 (57 - 2016; 54 - 2017) and L3 (57 - 2016; 59 -
2017). All lines from Yaka type have significantly
higher number of leaves than the standard
variety YV 125/3. The lines from Prilep type have
significantly lower number of leaves than the
control P-66-9/7.

The highest length of leaves from the
middle belt, in the control variants has YV
125/3 (22.82 cm - 2016; 21.55 cm - 2017), and
in the lines has L7 (31.7 cm - 2016; 31.65 cm -
2017). Dimensions for the length of the leaves
in the control and the lines of Yaka type are
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very similar, so the difference are minimal or
significant for 5%. The newly created variants of
the Prilep type have significantly longer leaves
than the two control varieties.

The largest width of the leaves from the
middle belt has YV 125/3 (11.78 cm - 2016; 11.67
cm - 2017). L1 has the widest leaves between
the lines (11.48 cm - 2016; 11.15 cm - 2017). The
tightest leaves has L7 (8.3 cm - 2016; 8.25 cm -
2017).

With highest yield on dry mass per plant
among the standard varieties is P-66-9/7 (20.15
g - 2016; 19.07 g - 2017), while among the lines
L7 (20.53 g - 2016; 21.37 g - 2017). Genotypes L1,
L3 and L4 have a significantly higher yield than
YV 125/3.

Two-year investigations for variability of
the traits in varieties and lines shows low values.
The coefficient of variability (SV) for the height
of the plant without inflorescence ranges from

2.59% (YV 125/3 - 2017) to 12.55% (L4 - 2016),
for the number of leaves per plant from 2.18%
(YV 125/3 - 2017 ) to 9.79% (L4 - 2016), for the
length of the leaves from the middle-belt from
4.99% (L1 - 2017) to 9.85% (L3 - 2016), and for the
width of the leaves from the middle-belt from
1.93% (YV 125/3 - 2016) to 13.77% (L6 - 2016).
The results indicate high genetic homogeneity,
i.e. stability and uniformity of the newly created
lines.

The highest yielding among the variants
from the type Prilep is line L7 (22.53 g / plant
- 2016; 21.37 g / plant - 2017), while between
variants from the type Yaka is L1 (20.28 g/ plant -
2016;19.87 g/ plant-2017) and L3 (21.12 g / plant
- 2016; 21.15 g / plant - 2017). These lines can be
entered in the comparative labours for varietal
recognition by the Ministry of Agriculture,
Forestry and Water Economy of R. Macedonia.
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Pesnme

NcnnTtyBaHu 6ea geceT reHOTUMOBY HAa OPUEHTANICKU TYTYHU, OfL KOV TPU COPTY 1 cegym VcnnTyBaHm 6ea
[leceT reHOTUMOBW Ha OPUEHTASNICKM TYTYHW, Of KOV TPU COPTU 1 CeAYM HOBOCO34aAEeHM NIMHUY, 33 MOBAaXHUTE
MOPQOOLIKA 1 arPOHOMCKU CBOjCTBA: BUCUHA HA PacTeHUeTo 6e3 couBeTne, 6poj Ha IMCTOBY MO pacTeEHME,
LOJPKMHA U WMPUHA Ha NTMCTOBUTE O CPEAHMOT MNojac U NPUHOC Ha CyBa Maca no pacTeHue. VicTpakyBahaTta
6ea HaMpaBeHU Ha ONUT MO C/TyYaeH 6JI0K-CMCTEM BO YETMPM MOBTOPYBaHba, MOCTABEH HA OMUTHOTO MoJie Npu
HayuHnOoT MHCTUTYT 3a TyTYH — lNpunen Bo TekoT Ha 2016 1 2017 roguHa. OnutoT Gelle ogrnefyBaH co NpYMeHa
Ha BOOOMYaeHU arpoTexHUYKM MepKy. MepetbaTa Ha NpBrTe YeTUPU CBOjCTBa Oea HanpaBeH BO NepPUOAOT Ha
OyTOHM3aLMja 1 MOYETOK Ha LiBeTarbe, a MPUHOCOT Ha CyBa Maca bOelle eBUAEHTUPaH NpY MaHunynauvjaTa Ha
CYBUOT TYTYH. PesyntatnTte 6ea cTaTUcTUUKM 06paboTeHw.

Llenta Ha 0BOj TpyA € Aia ce NpoyyaT KBaHTUTAaTUBHUTE CBOjCTBA Kaj OPUEHTAICKUTE FTeHOTUMOBM, MPEKY
HMBHaTa BapuWjabUNIHOCT fa ce ofapean CTabunHOCTa Ha nonynauujata U Aa ce UCTakHe HajoobpoTto mery
N36PaHNOT COPTUMEHT.

Op noctaBeHUTE reHOTUMOBU U3ABOUBME TPY MOCYMNEPUOPHM JIMHUN KOU MOKaXkaa BMCOK CTeneH Ha
XxomoreHocT. KoepuupreHTOT Ha BaprjabrHOCT Ha KBAHTUTAaTUBHUTE CBOjCTBA M € MOHU30K of] 10%, LUTO e 3HaK
3a HMBHaTa CTabunHocT. Mo HMBHOTO NpU3HaBakbe Of CTpaHa Ha KomucujaTa 3a Npu3HaBarbe 1 0fo6pyBabe
Ha copTu Npy MMHWCTEPCTBOTO 3a 3aMjOLENCTBO, LYMApPCTBO U BOGOCTOMAHCTBO Ha Penybnnka MakefoHuja,
OBVe reHOTUMNOBY Ke MOXe [ia Ce NyLuTaT BO NPOMET.
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