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ABSTRACT

Investigations were carried out with five commercial oriental varieties of Prilep tobacco (P-23, P-84, NS-72,
P—66-9/7 and P—79-94) and five old domestic oriental tobaccos of the types: Prilep (P 10-3/2 and P 12-2/1),
Djebel (Dj Ne 1) and Yaka (YK 7-4/2 and KY), to study dry mass yield per stalk. The trial was set up in the
Experimental field of Tobacco Institute—Prilep in 2011, 2012, 2013 and 2014, in randomized block design with
three replications, using traditional agricultural practices.

The aim of investigations was to evaluate the variability of some autochthonous and commercial tobacco varieties
through biometric analysis of the above quantitative trait and thus to give assessment of their stability and guidance
for their further spread and maintenance. The study will show the differences in yield between old and new
varieties, by which it will confirm the improvements in tobacco selection.

The high significance in yield between varieties is genetical indicator of their mutual difference. Differences
between the years of research are not significant, which is an indication that dry mass is highly heritable trait and
varietal characteristic. Statistical parameters of variability are low, which is an indication of stable and homozygous
genotypes, adapted to agro—ecological conditions of the region. Results on the standard deviation and variability
coefficient were lower in 2014, because the seed sown in this crop was obtained from a single stalk for each variant
isolated in 2011 and the same procedure was used in 2012 and 2013. The obtained data reveal that all investigated
varieties are stable but the most stable one is P-66—9/7, which also has the highest yield. Minimal and insignificant
advantage in stability was recorded in the old non-commercial varieties. The average yield of the new varieties
was 173% higher than that of the old domestic varieties. This is the best confirmation of the successful work of
Tobacco Institute in the selection of oriental aromatic tobaccos. By evaluation of varietal stability, the breeder gets
better knowledge on their homozygosity and higher reliability in choosing parental pairs for the implementation
of selection programs.

Keywords: tobacco (Nicotiana tabacum L.), yield, standard deviation, variability coefficient.

CTABUJIHOCT HA ITPUHOCOT HA CYB TYTYH KAJ HEKOU HOBHU U CTAPU
JOMAIIHU COPTHU BO PEITYBJINKA MAKE/IJOHNJA

HcnutyBaHu ce meT KOMEpUHjaTHH OpUEHTANCKH coptu of tumot mpmien ([1-23, I1-84, HC-72, I1-66-9/7 u
[1-79-94) u et cTapu JOMaNTHA OPUEHTAICKU TyTyHHU of TumoBute: nprien (I1 10-3/2 u IT 12-2/1), geden (11
op.1) mjaka (JK 7-4/2 u KJ), 3a mpuHOCOT Ha cCyBa Maca 1o cTpak. OmUTOT Oerre mocTaBeH Ha eKCIIEPUMEHTAITHOTO
mone pu Haywurnot nHCTHTYT 32 TyTyH—[Ipmnen Bo 2011, 2012, 2013 u 2014 roguna, 10 ciTydaeH OJIOK—CHUCTEM
BO TPH ITOBTOPYBaba, CO IMPUMEHA Ha TPAANIMOHAIHN arpOTEXHUYKH MEPKH.
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[enTa Ha HCTpaXxKyBamaTa € 1a Ce MPOICHH BapHjaOMIHOCTa Ha TOPEHABEICHOTO KBAHTHTATHBHO CBOjCTBO Kaj
KOMEpIIMjaJIHUTE ¥ aBTOXTOHUTE COPTH TYTYH CO NpHMEHa Ha OMOMETpHMYKa aHai3a, a co Toa Jia ce Jo0ujaT
CO3HAHM]ja 3a HUBHATA CTAOMITHOCT M HAMATCTBHja 32 HUBHO HATAMOIIHO IMIHPEHE U ONpXKyBambe. [IpoydyBamara
Ke TH MOKaKaT pa3MuKUATE BO TIPHHOCOT MOME'y HOBUTE M CTAPUTE COPTH, CO MITO Ke Ce MOTBPAH HAMPEIOKOT BO
CelleKIMjaTa Ha TyTyHOT.

Bucokara CHTHH()UKAHTHOCT BO MPUHOCOT MOMEry COPTHTE € T'€HEeTCKH IMOKa3aresl 3a HUBHAra MmeryceOHa
Pa3JINIHOCT. Paznukure HOMefy TOAWMHUTC Ha UCTPAKyBalkE€ HE CE€ Cl/Il"HI/l(l)l/IKaHTHI/I, IITO 3HAYX AC€Ka IPUHOCOT HA
CyBa Maca € BUCOKOHACIIEIHO CBOjCTBO M COPTOBa O/TnKa. CTATHCTHYKKUTE MApaMeTpU Ha BapUjaOHIHOCT CE HUCKH,
IITO € MOKa3aren 3a CTaOMIHOCTa K XOMO3UTOTHOCTA Ha TeHOTHUIIOBHTE, aJATHPAHU Ha arpOCKOIONIKUATE YCIOBH
BO PETHOHOT. Pe3ynraruTe 3a cTaHmap/HaTa JIeBUjalrja U KOCPUIIMESHTOT Ha BapHjabMWIIHOCT ce moHucku Bo 2014
ronvHa, OUICjKU CEMETO TI0CEaHO BO OBaa pPeKojiTa Oellie JOOMEHO OJf C/ICH CTPAaK 3a CeKoja BapHjaHTa H30JIHPaH
BO 2011, u Ha ucrt HayuH Bo 2012 n 2013 roauHa. [loOueHnTE MOJATOLM OTKPUBAAT JIeKa CUTE UCITUTAHU COPTH
ce crabuiHu, HO HajcTabuiaHa e [1-66-9/7, koja ucTo Taka MMa HajBUCOK NMPUHOC. MUHMMAaJIHA ¥ HE3HAYUTEIIHA
NPEHOCT BO CTAOMIIHOCTA € OTKPHEHA Kaj CTAPUTE HEKOMEPIHjadHH COPTU. [IPOCEYHHOT MPUHOC HA HOBHTE
coptu ¢ 173% MOBUCOK 0J1 OHOj Ha cTapute jJoMaiiau coptu. OBOj MOKa3aTel € Hajao0pa MoTBp/Ia 3a yCIelHaTa
pabora Ha VIHCTHTYTOT 3a TYTyH BO CeJIEKI[MjaTa Ha OPUEHTAJICKU apoMaTH4HU TyTyHH. [Ipeky eBamyanmja Ha
CTaOMITHOCTa HA COPTUTE, CENEKIMOHEPOT AOOMBA MOTOJIEMO CO3HAHKE 32 HUBHATA XOMO3UTOTHOCT M MOTOJIeMa
CHT'YPHOCT BO M300pPOT Ha POAUTENICKH MAPOBH 38 HMIUIEMEHTHPAE HA CEICKIIHOHNTE MTPOTPAMHU.

Kayunu3ooposu: tyryH (Nicotianatabacum L.), npunoc, cTanapHa eBujaimja, KoeGUIUeHT Ha BAPH]aOUITHOCT.

INTRODUCTION

Since the beginning of mankind and
cultivation of wild species, man makes
efforts to change their traits in order to
produce desired characteristics. The
principal aim of the breeders has been to
improve agricultural crops towards higher
yield, better quality and higher resistance to
diseases, pests and ambient stresses.

Scientific Institute of Tobacco—Prilep was

established in 1924 and its main breeding
activity is selection of oriental, small-leaf,
aromatic tobaccos. The aim of this paper is
to study the yield and variability of some
domestic and new commercial tobacco
varieties, and to get a vision on progress
in the selection of oriental tobacco in the
country.

MATERIAL AND METHODS

Investigations were made on dry mass yield
per stalk in five new commercial varieties of
the type Prilep (P-23, P—84, NS-72, P-66—
9/7 and P—79-94) and five old domestic
varieties of the types: Prilep (P 10-3/2 and
P 12-2/1), Djebel (Dj Ne 1) and Yaka (YK
7-4/2 and KY—Kishinska Yaka), and also
on variability of this trait by calculating
the standard deviation and coefficient of
variation (Najcevska, 2002).

During tobacco vegetation in field (May
— September) in 2011, mean monthly

temperature was 19,040C, number of rainy
days was 32 and total precipitation was
180 mm. In the same period in 2012, mean
monthly temperature was 20,30C, number
of rainy days 26 and total precipitation 180
mm. In 2013 mean monthly temperature was
19,40C, number of rainy days 34 and total
precipitation 153 mm, and in 2014 mean
monthly temperature was 18,30C, number
of rainy days 33 and total precipitation 223
mm.

General characteristics of the new tobacco varieties

The new commercial sun-cured varieties

created in the Scientific Tobacco Institute—
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Prilep present a high quality raw material for
the domestic and world market. Due to their
pleasant aroma and harmonious chemical
composition they enter in the mixtures of
the highest—quality cigarette brands.

Prilep P-23—created by Kostadin Nikoloski
and Milan Mitreski, through hybridization
and selection in Tobacco Institute—Prilep;
recognized by the Ministry of Agriculture,
Forestry and Water Management of the
Republic of Macedonia in 1995 (Korubin—
Aleksoska, 2004). It has elliptical-conical
habitus, with 50-55 leaves densely arranged
on stem (Figure 1).

Prilep P—84 — created by Kiril Naumovski
and Ana Korubin—Aleksoska, through
hybridization and selection; recognized
in 1988 in former Yugoslavia, as one
of the first varieties of Prilep tobacco.
Characterized by cylindrical—elliptical
habitus with approximately 4042 sessile
leaves, elliptical in shape (Figure 2)

Prilep NS-72 — created by Dushko Boceski
and Simeon Karayankov; recognized in
1984 in former Yugoslavia as one of the
first varieties of Prilep tobacco obtained by

Fig. 1. P-23
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crossing (Korubin—Aleksoska et al., 2012);
characterized by  cylindrical—elliptical
habitus with approximately 50 sessile
leaves, elliptical in shape (Figure 3).
Prilep P-66-9/7 — created in Tobacco
Institute—Prilep by Miroslav Dimitrieski
and Gordana Miceska; recognized by the
Ministry of Agriculture, Forestry and Water
Management of R. Macedonia in 2004
(Dimitrieski, Miceska, 2011; Korubin—
Aleksoska et al., 2012); characterized by
elliptical-conical habitus, with 54—-60 ovate
leaves, sessile and evenly distributed on the
stem. It has been the most frequently grown
tobacco variety in R. Macedonia in recent
years (Figure 4).

Prilep P-79-94 — created in Tobacco
Institute—Prilep by Milan Bogdanceski;
recognized by the Ministry of Agriculture,
Forestry and Water Management of R.
Macedonia in 2001 (Korubin—Aleksoska,
2004); characterized by cylindrical—-
elliptical habitus with 56-60 sessile leaves
densely distributed, especially in the upper
part of stem (Figure 5).

Fig. 2. P-84
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Fig. 3. NS-72

Fig. 4. P-66-9/7

Fig. 5. P-79-94

General characteristics of the old domestic tobacco varieties

The cultivation of old tobacco varieties in this
region began long ago, during the Ottoman
Empire. The centuries—long presence led to
their adaptation to the present agro—ecological
conditions. Through successive natural
selection they have acquired resistance to
drought and diseases and can rightly be called
autochthonous. Today, the old varieties make
a valuable material for breeding activity in the
Institute.

Prilep P 10-3/2 — created by Rudolf Gornik
from Tobacco Institute—Prilep (I'opaux, 1973);
characterized by cup-like habitus, with 30-36
sessile leaves (Figure 6).

Prilep P 12-2/1 — created by R. Gornik;
characterized by cup-like habitus, with 34-38
sessile leaves (Figure 7).

P 10-3/2 and P12-2/1 — produced since the
30-ies of the last century; phenotypic and
genotypic characters are very similar; derived
by individual selection (Borojevi¢, 1981),
from the local tobacco variety Djumaj—bale
from Gorna Djumaja—Bulgaria.

Djebel Dj No 1 — created by R. Gornik, in
the first half of the last century; derived by
individual selection from the local variety
Xanthian Yaka grown in the Djebel tobacco
producing region in Bulgaria; characterized by
a cylindrical habitus, with 26-30 sessile leaves
erected toward the stalk (Figure 8).

Yaka YK 7-4/2 — created by R. Gornik and
released in mass production in 1932. Derived
by mass selection from Xanthian Yaka
originating from Xanthy—Greece; aplant with
narrow, spindle shaped—elliptic habitus; with
26-32 sessile leaves (Figure 9).

KY (Kishinska Yaka) is believed to be
introduced from Moldova (Uzunoski, 1985).
Environmental conditions had a great influence
on the morphology and chemistry of this
genotype and it took decades—long selection
to create this uniform and stable variety. It is
characterized by elongated—elliptic habitus;
with about 40 sessile leaves (Figure 10).

Fig. 6. P 10-3/2

11



Tyryn/Tobacco,Vol. 65, N°1-6, 8-15, 2015

Fig. 7. P 12-2/1

Fig. 8. Dj \e 1

Fig. 9. YK 7-4/2

Fig. 10. KY

RESULTS AND DISCUSSION

The highest dry mass yield per stalk among
the investigated tobacco genotypes was found
in P-66-9/7. The lowest yield among the new
varieties was recorded in P-23. The yield of
the old varieties was 175% lower compared to
the newly-created. The highest yield among
them was recorded in Kishinska Yaka and the
lowest in Dj Ne 1. In 2014, dry mass yield in
P-66-9/7 was 24,47 g/stalk, which is 353%

12

higher than the yield of Dj Ne 1 — 6,93 g/stalk
in 2012 (Table 1).

The four—year biometric investigations of
the new and old domestic tobacco varieties
for the investigated quantitative trait show
low standard deviation and low degree of
variability, which indicates stability and
uniformity as a result of their homozygotness.
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Table 1. Mean value and variability of the dry mass yield per stalk in new commercial and old domestic
tobacco varieties from the Republic of Macedonia

Dry mass yield per stalk (g)

Tobacco 2011 2012 2013 2014
varieties Tt 6V Tt 0 V. ¥t 8 V. ¥t 6V
(%) (%) (%) (%)
New commercial tobacco varieties
1.P-23 16,720,44 4,14 795 17,150,39 1,76 5,15 17,110,16 0,72 6,37 17,61 0,23 0,51 5,07
2. P-84 18,92 0,35 3,32 5,72 19,730,30 1,35 3,64 19,230.17 0,75 6,12 19,86 0,21 0,63 5,18
3.NS-72 19,210,62 5,92 6,66 19,750,43 191 6,38 19,340,12 0,54 6,92 21,88 0.97 0,24 5,79
4.P-66-9/7 21,820,67 6,33 6,27 24,180,38 1,71 599 24370,12 0,54 6,23 24,47 0,55 0,14 5,23
5.P-79-94 17,120,85 8,10 6,81 17,580,442 1,87 4,45 17,990,12 0,52 3,53 18,480,81 0,31 4,55
Old domestic tobacco varieties
6.P10-3/2 10,570,15 0,72 6,37 10,720,13 0,59 5,81 10,540,12 0,55 5,71 11,480,12 0,38 5,21
7.P12-2/1 12,730,25 0,75 6,12 13,120,17 0,66 5,06 12,970,11 0,46 5,16 13,650,14 0,26 4,36
8.Dj Ne 1 7,040,12 0,54 6,92 6,930,11 047 6,93 7,390,07 0,44 6,03 8,020,09 0,17 5,78
9.YK7-3/2 9,880,12 0,54 6,23 10,180,17 0,51 4,96 9,550,12 0,56 4,36 10,83 0,13 0,21 4,25
10. KY 14,71 0,14 0,52 3,53 15,250,12 0,52 3,26 15,01 0,10 0,50 3,79 15,910,13 0,45 3,11
LSD0,05 = 0,66
LSD0,01=1,18

According to the data presented in Table 2 and
comparisonbyyears,in37 outof 60 combinations,
differences in yield for each variety are not
significant, in 14 the significance is 5% and in 9
there is 1% significance. Comparing 2011 with
2012 and 2011 with 2013, highly significant
difference was found only in P-66-9/7 and 5%
significance in P-84 (2011-2012) and in P-79-
94 (2011-2013). Difference in yield between
2012 and 2013 has no statistical significance.
Highly significant differences between 2012

and 2014 were found in NS-72, and between
2013 and 2014 in NS-72 and YK 7-4/2. Highly
significant differences were recorded between
2011 and 2014, where the significance of 1%
occurred in NS-72, P-66-9/7, P-79-94 and KY,
and significance of the remaining varieties is
5%. According to the above results, somewhat
higher yield was obtained in 2014, due to the
higher precipitation during the growing season.
General conclusion would be that yield is highly
heritable trait and varietal characteristic.

Table 2. Significance of differences in dry mass yield per stalk between years
(from the values in Table 1)

Varieties Years
2011 -2012 2011 -2013 2011-2014 2012-2013 2012-2014 2013-2014
1 P-23 (0,43) (0,39) (0,89)* (0,04) (0,46) (0,50)
2 P-84 (0,81)* (0,31) (0,94)* (0,50) (0,13) (0,63)
3 NS-72 (0,54) (0,13) (2,67)** (0,41) (2,13)** (2,54)**
4, P-66-9/7 (2,36)** (2,55)** (2,65)** (0,19) (0,29) (0,10)
3. P-79-94 (0,46) (0,87)* (1,36)** (0,41) (0,90)* (0,49)
6 P 10-3/2 (0,15) (0,03) (0,91)* (0,18) (0,76)* (0,94)*
7 P 12-2/1 (0,39) (0,24) (0,92)* (0,46) (0,53) (0,68)*
8 Dj Ne 1 (0,11) (0,35) (0,98)* (0,63) (1,09)* (0,63)
9 YK 7-3/2 (0,30) (0,33) (0,95)* (0,33) (0,65) (1,28)**
10. KY (0,54) (0,50) (1,20)** (0,04) (0,66) (0,70)*

13
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Differences in yield between varieties presented
in Table 3 show high significance in 42 out
of 45 combinations, 5% significance in one
combination (P 10-3/2 x YK 7-4/2) and no

significance in two combinations (P-23 x P-79-
94 and P-84 x NS-72). This indicates that the
investigated varieties significantly differ among

themselves in dry mass yield per stalk.

Table 3. Significance of differences in dry mass yield per stalk between varieties
(from the values in Table 1)

Combinations Differences Combinations Differences
1. P-23 - P-84 (2,28)** 24, NS-72 - KY (4,77)**
2. P-23 —NS-72 (2,89)** 25. P-66-9/7 — P-79-94 (5,92)**
3. P-23 — P-66-9/7 (6,56)** 26. P-66-9/7 — P 10-3/2 (12,88)**
4. P-23 — P-79-94 (0,64) 27. P-66-9/7 — P 12-2/1 (10,59)**
5. P-23 -P 10-3/2 (6,32)** 28. P-66-9/7 — Dj Ne 1 (16,37)**
6. P-23 - P 12-2/1 (4,03)** 29. P-66-9/7 —YK 7-3/2 (13,60)**
7. P-23-DjNe 1 (9,81)** 30. P-66-9/7 —KY (8,44)**
8. P-23 - YK 7-3/2 (7,04)** 31. P-79-94- P 10-3/2 (6,96)**
9. P-23 - KY (1,88)** 32. P-79-94 — P 12-2/1 (4,67)**
10.  P-84 —NS-72 (0,61) 33. P-79-94 —Dj Ne 1 (10,45)**
11. P-84 — P-66-9/7 (4,28)** 34. P-79-94 - YK 7-3/2 (7,68)**
12.  P-84—-P-79-94 (1,64)** 35. P-79-94 —KY (2,52)**
13. P-84-P10-3/2 (8,60)** 36. P 10-3/2-P 12-2/1 (2,29)**
14. P-84-P12-2/1 (6,31)** 37. P 10-3/2-Dj Ne 1 (3,49)**
15. P-84-DjNel (12,09)** 38. P 10-3/2- YK 7-3/2 (0,72)*
16.  P-84-YK 7-3/2 (9,32)** 39. P 10-3/2 -KY (4,44)**
17. P-84-KY (4,16)** 40. P12-2/1 -DjNe 1 (5,78)**
18.  NS-72 —P-66-9/7 (3,67)** 41. P 12-2/1 - YK 7-3/2 (3,01)**
19.  NS-72 -P-79-94 (2,25)** 42, P 12-2/1 - KY (2,15)%*
20.  NS-72-P10-3/2 (9,21)** 43, Dj Ne 1 - YK 7-3/2 (2,77)**
21. NS-72-P12-2/1 (6,92)** 44, Dj Ne 1 -KY (7,93)**
22.  NS-72-DjNe 1 (12,7)** 45. YK 7-3/2 - KY (5,16)**
23. NS-72-YK 7-3/2 (9,93)**
CONCLUSION
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Standard deviation and coefficient of
variation have minimum values in some
new commercial varieties (P-23, P—84,
NS-72, P—66-9/7, P-79-94) and old
domestic varieties (P 10-3/2, P 12-2/1,
Dj Ne 1, YK 7-4/2, KY — Kishinska
Yaka), indicating low variability i.e.
high stability of dry mass yield per
stalk, which confirms the presence of
homozygosity and high genetic stability.

The newly—created varieties have 175%

higher yield than the old domestic
varieties, as a result of the successful
selection work of Tobacco Institute—
Prilep, with special reference to quality,
which is inversely proportional to yield
and which breeders must not neglect in
the selection of tobacco.

Data about stability of tobacco varieties
presented in this paper mean higher
safety in their selection and inclusion in
future selective programs of the Institute.
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