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ABSTRACT

Investigations were carried out with five aromatic autochthonous 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) and five commercial oriental varieties of Prilep
tobacco (P-23, P-84, NS—72, P-66-9/7 and P—79-94), to study the number, length, width and area of the middle
belt leaves per stalk. The trial was set up in the Experimental field of Tobacco Institute—Prilep in 2013 and 2014,
in randomized block design with three replications, using traditional agricultural practices.

The aim of the investigation is to study some autochthonous varieties and new commercial varieties for the stated
quantitative traits, and with analysis of variance to estimate the significance of differences betwin varieties and
betwin years, which will improve our knowledge on stability of the traits, genotypical homogeneity and progress
in selection of oriental tobacco in the Republic of Macedonia.

Differences in leaf the number and size among genotypes in the two-year investigations are highly significant,
which is genetic indicator of their mutual differences. The error of the mean value is low, indicating stability and
homozygosity of the genotypes. The variety P-66-9/7 is characterized with the highest number of leaves (60) and
it has 33 leaves more than YK 7-4/2 and Dj Ne 1. The largest leaf size was measured in P-79-94 (23,3cm — length,
12,1 cm — width, 179 cm? — area). It has 4,8 cm longer, 3,2 cm wider and 74,5 cm? larger leaves then YK 7-4/2,
which is characterized by the smallest leaves. These data point out to a successful breeding activity of the Tobacco
Institute in the selection of oriental aromatic tobaccos. Through evaluation of stability of varieties, the breeder
improves its knowledge on their homozygosity and higher security in the choice of parental pairs for implementing
selection programs.

Keywords: tobacco (Nicotiana tabacum L.), old varieties, commercial varieties, quantitative traits, analysis of
variance.

MOP®OJIOIIKH ITPOYUYBAIBA HA JIMCTOBUTE KAJ HEKOU ABTOXTOHH
N KOMEPHUJAJIHU COPTU TYTYH BO PEITYBJINKA MAKE/IOHUJA

HcnntyBanu ce meT apoMaTHYHHA aBTOXTOHM OPHEHTAIICKH TyTyHH ox Turosute: rpwiten (IT 10-3/2 u IT 12-2/1),
neden (LI Op.1) u jaka (JK 7-4/2 u KJ) 1 ner KxoMepiujaaHyn OpueHTancku coptu ox turnot npuien ([1-23, [1-84,
HC-72, T1-66-9/7 u 11-79-94), 3a 6pojoT Ha JMCTOBM IO CTPAK M JOJDKMHATA, IIUPUHATA W ITOBPIIMHATA HA
JHMCTOBUTE O CPEAHHUOT rojac. OnuroT Oele MocTaBeH Ha eKCHEPHUMEHTAIHOTO noie Bo HaydyHHOT MHCTHTYT
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3a tyryH—IIpunen Bo 2013 u 2014 romuna, no ciaydaeH OJOK—CHCTEM BO TPH IOBTOPYBama, CO MPHUMEHA Ha
BOOOMYACHU arpOTEXHUYKH MEPKH.

LenTa Ha ucTpaxkyBamara € Ja ce Mpoydyar aBTOXTOHUTE COPTH U HOBHUTE KOMEPIMjaIHH COPTH 33 HAaBEICHHUTE
KBAaHTUTATHBHU CBOjCTBA, & CO aHAJIM3a HA BapHjaHcaTa Jia ce IPOLEHN BaKHOCTA HA Pa3JIMKUTE IIOMEly COPTUTE
U TOJIMHUTE, CO IITO Ke ce JJ00ue BU3Hja 3a CTAOMIIHOCTA Ha CBOjCTBATa, TCHOTHIICKATa XOMOTCHOCT M HAMPEIOKOT
Ha CeJICKI[MjaTa Ha OPUEHTAJICKH TYTYHH BO PeryOinka MakenoHuja.

Paznukure BO 6pOjOT U JUMEH3UMUTE Ha JIMCTOBUTC HOMef‘y IFCHOTHUIIOBUTE BO JABCTOAWIIHUTC IPOYy4YyBamba CC
BUCOKOCHTHM()MKAHTHH, IITO € TEHETCKH I0Ka3arell 32 HUBHATa Mel'yceOHa pa3iuyHocCT. [ pelikara Ha cpegHaTa
BPEIHOCT 3a CUTE MOJATOLM € HUCKA, IITO € 3HaK 3a cTaOWIIHOCTa M XOMO3UTOTHOCTA Ha reHorunosure. Coprara
[1-66-9/7 ce omukyBa co HajrosieM 0poj siuctoBu (60). Taa uma 33 nmucroBu noseke ox JK 7—4/2 u 11 6p.1. Ilto
ce OJIHeCYBa JI0 TUMEH3UKUTE Ha JTUCTOBHTE npeanuyu [1-79-94 (23,3c¢cm — nomwkuna, 12,1 cm — mmpuna, 179 cm?
— nospiirHa). Taa uMa 3a 4,8 cm mojory, 3a 3,2 ¢cm NOMIMPOKHU | 3a 74,5 ¢cm? morosemu JiuctoBu o JK 7-4/2
KOja MMa HajMalii JuBYMba. OBHE MOIATOLM Ka)KyBaarT 3a ycCIIelHara 001aropoayBadka JAejHocT Ha IHCTUTYTOT
3a TYTYH BO 00JjlacTa Ha CeJICKI[MjaTa Ha OPHCHTAJICKH apOMaTH4HU TyTyHHU. [Ipeky eBaiyanuja Ha cTaOMIIHOCTA
Ha COPTUTE, CEJIEKI[MOHEPOT J00MBa MOr0JeMO CO3HAHHME 32 HUBHATA XOMO3UTOTHOCT U MOT0JIEMa CHUI'YPHOCT BO
U300pOT Ha POAUTEIICKH [TAPOBH 32 UMIUIEMEHTHPAE Ha CEJIEKIIMOHUTE TIPOrPaMHu.

Kayunu 360poBu: tytyH (Nicotiana tabacum L.), crapu cOpTH, KOMEPIHjAIHH COPTH, KBAHTUTATUBHU CBOjCTBA,
aHa/lM3a Ha BapujaHca.

INTRODUCTION

Tobacco is a crop that is grown for its leaf
and all breeding activities are directed to
increasing its yield and quality. Many au-
thors consider leaf size (length and width)
as an important parameter in determination
of tobacco quality. During the evaluation,
dry oriental tobacco leaves which length
exceeds 20 cm are classified as additional
tobacco because they have very little or no
aroma. Scientific Tobacco Institute - Prilep
dates from 1924 and its main activity is the
selection of oriental, small-leaf, aromatic
tobaccos.

Atanasov (1972) reported that the leaf num-
ber in selected varieties is of approximate-
ly constant size. According to Uzunoski
(1985), leaf number varies depending on
agro-ecological conditions and it is import-
ant character, since it greatly determines
the yield of tobacco. Dimitrieski, Miceska
(2011) reported that the newly created vari-
ety P-66-9/7 in 2010 accounted for 70-80%
of the primary production of tobacco type
Prilep. The average leaf number of this to-
bacco was 52, with an average length of 16-
18 cm for the middle and 8 - 10 for the top
leaves. Aleksoski (2013) in his three-year

investigations on a diallel cross with four
parental genotypes of P-84 (breeded for
higher yield), received about 52 leaves per
stalk and the leaf area of the middle belt was
146 cm? in 2007, 138 ¢cm? in 2008 and 142
scm? in 2009. Korubin-Aleksoska, Aleksos-
ki (2013) in the two-year investigations of
six tobacco varieties and their diallel cross-
es in FI and F2 generations reported that
the variety P-23 showed low variability of
number of leaves per stalk, which confirms
the homozygosity of the variety i.e. its sta-
bility and uniformity. Miceska et al. (2014)
in the two-year biometric investigations of
autochthonous tobacco varieties in the Re-
public of Macedonia for the leaf number
per stalk reported that the obtained param-
eters of variability are low, which indicates
high genetic homogeneity.

The aim of the study is to investigate and
compare the number of leaves per stalk and
size of the middle belt leaves in some old
domestic varieties and new commercial va-
rieties, in order to get a better knowledge
and more successful selection of oriental
tobacco in Macedonia.
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MATERIAL AND METHODS

Two-year investigations were made on the
number of number, length, width and area
of the middle belt leaves in five old domes-
tic 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
five new commercial varieties of the type
Prilep: P-23, P-84, NS-72, P-66-9/7 and
P—79-94. The traits were measured during
tobacco growth in the field. The leaf area
(relative area) was calculated by multiply-
ing the length by the width, using the co-
efficient k = 0,6354 (Gornik, 1973). Each

amount represents the arithmetic average
for the examined property that is accompa-
nied by error of the mean value (Najceska,
2002).

During tobacco vegetation in field (May
- September) in 2013, mean monthly tem-
perature was 19,40C, number of rainy days
34 and total precipitation amount 153 mm.
In the same period in 2014 mean monthly
temperature was 18,30C, number of rainy
days 33 and total precipitation amount 223
mm.

General characteristics of the old domestic tobacco varieties

The cultivation of old tobacco varieties in
this region began long ago, during the Ot-
toman Empire. The centuries—long pres-
ence led to their adaptation to the present
agro—ecological conditions. Through suc-
cessive 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 — characterized by cup-like
habitus, average stalk height 50cm, with
30-36 sessile leaves, dry mass yield averag-
es 1200 kg/ha (Fig.1).

Prilep P 12-2/1 — characterized by cup-like
habitus, average stalk height 55cm, with
34-38 sessile leaves, dry mass yield averag-
es 1500 kg/ha (Fig.2).

P 10-3/2 and P12-2/1 are put into produc-
tion in the 30-ies of the last century; phe-
notypic and genotypic are very similar;
originating from the local tobacco variety
Djumaj-bale from Gorna Djumaja — Bul-
garia.

Djebel Dj Ne 1 —released in the first half of
the last century; Originated from the local
variety Xanthian Yaka grown in the Djebel
tobacco producing region in Bulgaria; char-

acterized by a cylindrical habitus, average
stalk height 80cm, 26-30 sessile leaves
erected toward the stalk, dry mass yield av-
erages 1000 kg/ha (Fig.3).

Yaka YK 7-4/2 — released in mass pro-
duction in 1932. Originated from Xanthian
Yaka originating from Xanthy — Greece;
aplant with narrow, spindle shaped—elliptic
habitus; average stalk height 100 cm, with
26-32 sessile leaves, dry mass yield aver-
ages 1000 kg/ha (Fig.4).

These four domestic varieties were created
in the Tobacco Institute—Prilep by Rudolf
Gornik (Gornik, 1973). by individual selec-
tion.

KY (Kishinska Yaka) — According to some
unconfirmed reports, this variety originates
from village Kishino in the region of Veles,
Republic of Macedonia. According to other
surces it was transmitted in the past from
Moldova (Uzunoski, 1985). Environmen-
tal conditions had a great influence on the
morphology and chemistry of this genotype
and with multi—decades selection a uniform
and stable variety was formed. It is char-
acterized by elongated—elliptic habitus with
about 40 sessile leaves (Fig.5).
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General characteristics of the new commercial tobacco varieties

The new commercial oriental sun—cured
varieties created in the Scientific Tobacco
Institute—Prilep present a high quality raw
material for the domestic and world market.
Due to their pleasant aroma and harmoni-
ous chemical composition they enter in the
mixtures of the highest—quality cigarette
brands.

Prilep P-23 — created by Kostadin Niko-
loski and Milan Mitreski, through hybrid-
ization and selection in Tobacco Institute
— Prilep; recognized by the Ministry of Ag-
riculture, Forestry and Water Management
of the Republic of Macedonia in 1995 (Ko-
rubin — Aleksoska A., 2004). It has ellipti-
cal—conical habitus, average stalk height 65
cm, with about 55 densely arranged leaves,
dry mass yield 2000-2500 kg/ha (Fig.6).
Prilep P—84 — created by Kiril Naumovs-
ki and Ana Korubin — Aleksoska, through
hybridization and selection; recognized in
1988 in former Yugoslavia, as one of the
first varieties of the type Prilep. Character-
ized by cylindrical — elliptical habitus, aver-
age stalk height 65 cm, with approximately
40 — 42 sessile leaves, elliptical in shape,
dry mass yield 2500-3200 kg/ha (Fig.7).
Prilep NS-72 — created by Dushko Boce-
ski and Simeon Karayankov; recognized
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Fig. 1. Prilep P 10-3/2

in 1984 in former Yugoslavia as one of the
first varieties of the type Prilep obtained
by crossing (Korubin—Aleksoska A. et al.,
2012); characterized by cylindrical—ellip-
tical habitus, average stalk height 75 cm,
with approximately 50 sessile leaves, ellip-
tical in shape, dry mass yield 2800-3300
kg/ha (Fig.8).

Prilep P—66-9/7 — created in Tobacco Insti-
tute—Prilep by Miroslav Dimitrieski and Go-
rdana Miceska; recognized by the Ministry
of Agriculture, Forestry and Water Manage-
ment of R. Macedonia in 2004 (Korubin—
Aleksoska A. et al., 2012); characterized by
elliptical-conical habitus, with 54-60 ovate
leaves, sessile and evenly distributed on the
stem, dry mass yield 3000-3600 kg/ha. It
has been the most represented tobacco va-
riety in our country in recent years (Fig.9).

Prilep P-79-94 — created in Tobacco Insti-
tute—Prilep by Milan Bogdanceski; recog-
nized by the Ministry of Agriculture, For-
estry and Water Management of R.
Macedonia in 2001 (Korubin — Aleksoska
A., 2004); characterized by cylindrical—¢l-
liptical habitus, average stalk height 75 cm,
with about 55 sessile leaves densely distrib-
uted, especially in the upper part of stem,
dry mass yield 2500-3000 kg/ha (Fig.10).

.Qh

Fig. 2. Prilep 12-2/1
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Fig. 3. Djebel Dj Ne 1 Fig. 4. Yaka YK 7-4/2

Fig. 5. KY (Kishinskan Yaka) Fig. 6. Prilep P-23

Fig. 7. Prilep P-84 Fig. 8. Prilep NS-72

Fig. 9. Prilep P-66-9/7 Fig. 10. Prilep P—79-94
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RESULTS AND DISCUSSION

The highest leaf number among the old va-
rieties was found in Kishinska Yaka — KY

(36 — 2013, 38 — 2014, i.e. x = 37) and the

lowest in YK 7-4/2 (26 — 2013, 28 — 2014,
ie. x =27) and Dj Ne 1 (26 — 2013, 29 —

2014, i.e. x = 27.5). Among the new com-

mercial varieties, the highest leaf number
was found in P-66-9/7 (58 — 2013, 62 —

2014, i.e. x =60) and the lowest in P—84 (40

—2013, 42 -2014, i.e. x = 41). The variety

P—66-9/7 has 33 leaves more than YK 7-4/2
and Dj Ne 1 (Table 1).

Analysis of variance for the number of leaves
per stalk showed highly significant differen-
ces among the varieties. Only in the combi-
nation Dj Ne 1 — YK 7-4/2 the difference was
not significant (Table 2). This is an indicati-
on of different genotypes. Differences in leaf
number per years are small but significant, as
a result of the different conditions in the two
years of investigation (Table 6).

The highest leaf length among the investiga-
ted varieties was measured in P 12-2/1 and

P—79-94 ()_c =23 cm) and the lowest in YK

7-4/2 ()_c = 18 cm). The difference in length

of the middle belt leaves between the two va-
rieties is 5 cm (Table 1). The comparison of
the middle belt leaf length of the semi—
oriental variety Otlja O 9-18/2 — Fig. 11.
(32,5 cm — 2013, 33 cm - 2014, ie.

x = 32,75 cm), with that of the variety
P—79-94 shows that leaves of O 9-18/2 are
9,5 cm longer compared to P-79-94 and
14,3 cm longer compared to YK 7-4/2.

8

Fig. 11. Otipa 9 -18 /2

The analysis of variance for the length
of the middle belt leaf shows highly sig-
nificant differences among varieties in
82,2% (2013) and 77,8% of the combina-
tions (2014) and 0,05 significance in 6,7%
(2013) and 8,9% (2014). No significance
was observed in about 12,2% (P 10-3/2 —
KY, 10-3/2 — NS-72, P 12-2/1 — P-79-94,
KY — NS-72, P-23 — P-84, P-23 — P-66-9/7
and P-84 — P-66-9/7). The significance of
differences in about 87% of the combina-
tions indicates that this trait is varietal char-
acteristic (Table 3).

The highest leaf width among the varieties
was measured in P-79-94 (11,9 cm — 2013,

12,3 cm — 2014, i.e. x = 12,1 cm), and the

lowest width in YK 7-4/2 (8,7 cm — 2013,
9,1 cm — 2014, i.e. x = 8,9 cm). The diffe-

rence in width of the middle belt leaves
between these two varieties is 3,2 cm (Table
1). Comparison of width in the middle belt
leaves shows that the semi—oriental variety
0 9-18/2 (17,5 ecm — 2013, 18 cm — 2014,

ie x = 17,75 cm) has 5,65 cm wider leaves

than P—79-94 and 8,85 cm wider compared
to YK 7-4/2.

The analysis of variance for the width of the
middle belt leaves shows highly significant
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differences among varieties in 88.9% and
82.2% (2013 and 2014 respectively) and
0.05 significance in 4.4% and 8.9% (2013
and 2014, respectively), while in 6.7%
(2013) and in 8.9% (2014), i.e. in only five
combinations no significance was observed
(P 12-2/1 — P-23, P 12-2/1 — P-84, P 12-2/1
—NS-72, Dj Ne 1 — KY and P-23 — NS-72).
The significance of differences in about
93% of the combinations indicates that the
investigated trait is varietal characteristic
(Table 4).

The largest area of the middle belt leaves
was measured in variety P-79-94 (175,9 cm?

~ 2013, 183 cm?— 2014, Te. x = 179 cm?),

and the lowest in YK 7-4/2 (101 cm? — 2013,
108 cm? — 2014, ie. x = 104,5 cm?). This

means that P-79-94 has about 74,5 cm? lar-
ger leaves than YK 7-4/2 (Table 1). Still, this
difference is within the allowed limits for
oriental tobaccos. Comparison of the area of

middle belt leaves in the semi-oriental va-
riety Otlja O 9-18/2 (361 cm? — 2013, 377

em? — 2014, i.e. x =369 cm?) shows that it

has 190 cm? larger leaves than P—79-94 and
264 cm? larger than YK 7-4/2, which indica-
tes that they are two different categories of
tobacco.

The analysis of variance for the area of the
middle belt leaves in 2013 shows highly
significant differences among varieties in
66,7%, 0,05 significance in 20% and no sig-
nificance in 13,3% of the combinations, whi-
le in 2014 high significance was assessed in
62,2%, 0,05 significance in 20% and no sig-
nificance in 17,8%. The significance of dif-
ferences in about 84% of the combinations
indicates that the investigated trait is varietal
characteristic (Table 5).

The differences in leaf size by years are
small but significant and they appear as a re-
sult of various meteorological factors during
the growing season in the two years of inves-
tigation (Table 6).

Table 1. Number and size of the middle belt leaves in autochthonous and commercial tobacco varieties
from the Republic of Macedonia

Quantitative traits

Number of leaves per stalk

Length of the middle belt

Width of the middle belt Area of the middle belt leaves

Tobacco leaves (cm) leaves (cm) (cm?)
varieties — —
X Tsx - - - -
2013 2014 2013 2014 2013 2014 2013 2014
Autochthonous varieties
P10-32 320,09 340,08 33 220,10 220,11 22 10,20,05 10,50,04 104 1431,65 149 1,63 146
P12-2/1 340,10 360,11 35 230,12 230,11 23 10,40,07 11,10,06 10.8 1491,83 1641,70  156.5
Dj Ne 1 260,16 290,14 28 190,11 200,10 20 11,5004 11,80,04 11.8 1421,55 151 1,49 146.5
YK 7-3/2 260,17 280,15 27 180,08 18 0,09 18 8,70,08 9,1 0,07 89 101159 1081,52 104.5
KY 360,15 380,15 37 220,12 220,11 22 11,60,07 11,80,05 11.7 1611,93 166 1,84  163.5
KY 360,15 380,15 37 220,12 220,11 22 11,60,07 11,80,05 11.7 161 1,93 166 1,84  163.5
Commercial tobacco varieties
P-23 450,20 480,18 47 200,13 220,12 21 10,70,04 11,10,03 109 1371,85 156 1,74  146.5
P-84 400,14 420,15 41 200,10 210,09 21 10,50,05 10,70,03 10.6 1361,77 1451,59 140.5
NS-72 430,21 450,17 44 220,17 230,15 22 10,80,07 10,90,06 109 1492,17 1582,03 1535
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P-66-9/7 580,15 620,15 60 210,12 220,14 21 11,2005 11,20,04 11.2 1491,58 153 1,54 151

P-79-94 520,14 540,15 53 230,12 230,11 23 11,9006 12,30,02 12.1 1751,69 183162 1705

LSD, 0,581 0,4200, 1635,655
LSD, , 1,053 0,756 10,179

Table 2. Significance of differences in number of leaves per stalk between varieties
(from the values in Table 1)

Differ. Signi. Differ. Signi. Differ. Signi. Differ. Signi. Differ. Signi.
S1-S2 A S2 - S3 7.5%% S3-S5  -9,5%*  S4-S8 -1 7% S6 — S8 2,5%*
S1-S3 5,5%* S2 -S4 gHk S3-S6  -19%*  S4-S9 -33%* S6-S9  -13,5%*
S1-S4 6F* S2 -85 S S3-S7 -13,5%% S4-S10 -26%* S6-S10 -6,5%*
S1-S5 -4 S2-S6 -11,5%*% S3-S8 -16,5%* S5-S6  -9,5%%  S7-S8 -3

S1-S6  -13,5** S2-S7 -6** S3-S9 -32,5% S5-87 4% S7-S9 -19%*
S1-S7 -8 S2 - S8 -9**  S3-S10 -25,5%* S5-S8 STEE S7-S10  -12%**
S1-S8  -11%** S2-S9  -25%* S4-S5  -10**  S5-S9 -23%* S8 —S9 -lo**
S1-S9  -27#**  S2-8S10 -18** S4-S6 -19,5%** S5-S10 -16**  S8-S10 -9F*

S1-S10  -20%* S3 -S4 0.5 S4-S7  -14**  S6-S7 55%¥%  §9-S10 TH*

Sign1. — - significance for 5%; ~ - significance for 1%
Differ. — differences between varieties

Varieties: S1 =P 10-3/2, S2=P 12-2/1,S3=Dj Ne 1, S4 =YK 7-3/2, S5 =KY, S6 = P-23, S7=P-84, S8 =NS-72, S9 =P-66-9/7, S10 = P-79-94

Table 3. Significance of differences in length of the middle belt leaves between varieties
(from the values in Table 1)

Differ. Signi. Differ. Signi. Differ. Signi. Differ. Signi. Differ. Signi.
S1-S2  -0,65% S2-S3 3,1%%* S3-S5  -2,15%* S4-S8  -39%¥* S6-S8  -12%*
S1-S3 245%* S2-S4 445 S3-S6 -1,35%* S4-S9 -2,75%** S6-S9 -0,05

S1-S4 3,8%%* S2-S5  0,95%* S3-S7 -1,05%*% S4-S10 -4,85*%* S6-S10 -2,15%*
S1-S5 0,3 S2-S6  1,75%* S3-S8 -2,55%* S5-S6 0,8%%* S7-S8  -1,5%*
S1-S6 1,1%* S2-S7 2,05%* S3-S9 -14¥* S5-87 11%* S7-S9 -0,35

S1-S7 1,4%%* S2-S8 0,55 S3-S10 -3,5¥*% S5-S8 -0,4 S7-S10 -2,45%%*
S1-S8 -0,1 S2-S9 1,7%%* S4-S5  -3,5%**  S5-S9 0,75%* S8—-S9  1,15%*
S1-S9  1,05%* S2-S10 -0,4 S4-S6  -2,7%* S5-S10 -1,35%*% S8-S10 -0,95%*
S1-S10 -1,05%* S3-S4  1,35** S4-S7 -24%¥%*  S6-S7 0,3 S9-S10  -2,1%**

Table 4. Significance of differences in width of the middle belt leaves between varieties
(from the values in Table 1)

Differ. Signi. Differ. Signi. Differ. Signi. Differ. Signi. Differ. Signi.
S1-S2 -04** S2-S3 -09** S3-S5 -0,05 S4-S8  -1,95%*  S6-—S8 0,05
S1-S3  -1,3**  S2-S4 1,85** S3-S6 0,75** S4-S9  -23**  S6-S9  -0,3%*
S1-S4 145%* S2-S5 -095** S3-S7 1,05%* S4-S10 -32*%% S6-S10 -1,2%*
S1-S5 -1,35%* S2-S6 -0,15 S3-S8  0,8%*  S5-S6 0,8%%* S7-S8  -0,25%%*
S1-S6 -0,55** S2-S87 0,15 S3-S9  045** S5-S7 L 1% S7-59  -0,6%*
S1-S7  -0,25*  S2-S8 -0,1 S3-S10 -0,45** S5-S8 0,85 S7-S10  -1,5%*
S1-S8  -0,5** S2-S9 -045%* S4-S5 -28%** S5-S9 0,5%%* S8—-S9  -0,35%*
S1-S9  -0,85%* S2-S10 -1,35%* S4-S6 2*%*  §5-8S10  -04**  S8-S10 -1,25%%*
S1-S10 -1,75** S3-S4 2,75%* S4-S7 -1,7%*% S6-S7 0,3** S9-S10 -0,9*%*

10



Ana Korubin — Aleksoska : MORPHOLOGICAL STUDIES OF THE LEAVES IN SOME AUTOCHTHONOUS AND ...

Table 5. Significance of differences in area of the middle belt leaves between varieties
(from the values in Table 1)

Differ. Signi. Differ. Signi. Differ.

Signi. Differ. Signi. Differ. Signi.

S1-S2  -10.5*%* S2-S3 10* S3 -85
S1-S3 -0.5 S2 -S54 S2%* S3 -S6
S1-S4  41.5%* S2-S5 -T* S3-S7
S1-S5 -17.5%* S2-S6 10* S3 —-S8
S1-S6 -0.5 S2 - 87 16** S3 -89
S1-S7 5.5 S2 — S8 3 S3 -S10
S1-S8 -7.5% S2 -89 5.5 S4 - S5
S1-S9 -5 S2-S10  -14** S4 - S6
S1-S10 -24.5** S3 -S4 42%* S4—-S7

-17**  S4-S8 -49%** S6 — S8 -T*

0 S4-S9  -46.5%* S6-S9 -4.5
6* S4-S10  -66**  S6-S10  -24**
-T* S5 —-S6 17%* S7-S8 -13%*
-4.5 S5 -87 23%* S7-S9  -10.5%*

-24**  S5-S8 10* S7-S10  -30%*
-59**%  S5-S9  12.5%*  S8-S9 2.5

-42%% S5 -S10 -T* S8 —-S10  -17**
-36**  S6-S7 6* S9-S10  -19.5%*

Table 6. Significance of differences for investigated caracteristics of varieties between years
(from the values in Table 1)

Differences between years (2013 - 2014)

Varieties Number of leaves ~ Length of the middle ~ Width of the middle Area of the middle

per stalk belt leaves

belt leaves belt leaves

Autochthonous tobacco varieties

1. P10-3/2 SQEE -0.3 -0.3%* -6*
2. P12-2/1 SQEE -0.8%* -0.7%* -15%*
3. DjNel -3k -0.8%** -0.3 -9*
4. YK 7-3/2 Sk -0.5* -0.4%* -T*
5. KY Sk -0.3 -0.2* -5
Commercial tobacco varieties

6. P-23 -3k -1.9%* -0.4%* -19%*
7. P-84 Sk -0.9%* -0.2* -9*
8. NS-72 Sk -1 -0.1 -9*
9. P-66-9/7 -4k -0.6* 0 -4
10. P-79-94 Sk -0.2 -0.4%* SQ5H*

" - Significance for 5%);
** - significance for 1%

CONCLUSIONS

Two-year investigations of some old do-
mestic oriental varieties (P 10-3/2, P 12—
2/1, Djebel Dj Ne 1, Yaka YK 7-4/2, KY
— Kishinska Yaka) and new commercial
varieties (P-23 P—-84, NS-72, P-66-9/7,
P-79-94) showed a small error of the mean
value for the traits: number, length, width
and area of the middle belt leaves per stalk,
which is an indication of correct setting of
the experiment, high genetic stability of the
traits and homozygosity of the varieties.

The highest leaf number per stalk was ob-
tained in P-66-9/7 (60), which is 33 leaves
more than YK 7-4/2 and Dj Ne 1 — charac-
terized by the lowest number of leaves. The
aanalysis of variance shows highly signif-
icant differences between varieties and no
significant differences between the years,
which is indication that these are different
genotypes and that the investigated trait is
highly heritable and varietal characteristic.
The highest leaf length and width was
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measured in P—79-94 (; = 23,3 cm length,
x = 12,1 cm — width), and the lowest length
and width in YK 7-4/2 (x = 18,45 cm

length, x = 8,9 cm - width), showing that

the leaves of P-79-94 are 5 cm longer and
3,2 cm wider compared to YK 7-4/2. The
significance of 87% for the leaf length and
93% for the width indicates the differences
between varieties, suggesting that these
traits are varietal characteristics.

The largest area of the middle belt leaves

was measured in P-79-94 ()_c =179 cm?),

and the lowest in YK 7-4/2 (; = 104,5

cm?), which means that P-79-94 has 74,5
cm? larger leaves than YK 7-4/2. The sig-
nificance of differences between the variet-
ies in about 84% of the combinations con-
firms that the investigated trait is a varietal
characteristic.

Compared to the semi—oriental variety Otl-
ja O 9-18/2 it can be concluded that differ-
ences in leaf size among the ten genotypes
is within allowed limits for oriental aromat-
ic tobaccos.

REFERENCES

1. Aleksoski J., 2013. The mode of inheritance of quantitative characters and heterotic effect in
F1 hybrids in a diallel of different tobacco tipes. Tytyn/Tobacco,Vol.63, N°1-6, p. 56-62.

2. Atanasov D., 1972. Tobacco production (TrotroHonpounzsoactso). ITTI, Plovdiv.

3. Dimitrieski M., Miceska G., 2011. A new and more productive variety of Prilep tobacco.

Tytyn/Tobacco, Vol.61, No 1-6, p. 59-62.

4. Gornik R., 1973. Oblagoroduvanje na tutunot. Tutunski kombinat-prilep: 168.
5. Korubin — Aleksoska A., 2004. Tobacco varieties from Tobacco Institute — Prilep. Alfa

Print — Skopje: 92.

6. Korubin — Aleksoska A. et al., 2012. Dry tobacco yield in some Prilep tobacco varieties.
Proceedings, pp. 78-85. International symposium for agriculture and food. Skopje.

7. Korubin — Aleksoska A., Aleksoski J., (2013). Investigations of the variability of
quantitative characters in tobacco varieties and their F1 and F2 hybrids. Tytyn / Tobacco,

Vol.63, N[ 7-12, p. 20-26.

8. Miceska G., Gveroska B., Dimitrieski M., 2014. Investigation of some quantitative traits
in autochthonous tobacco varieties in Republic of Macedonia. Tytyn/Tobacco,Vol.64, N[

1-6, p. 1-4.

9. Najcevska C., 2002. Eksperimentalna statistika primeneta vo zemjodelskite 1 bioloskite

istrazuvanja. Bona, Skopje: 202.

10. Uzunoski M., 1985. Production of tobacco. Economic Journal, Skopje, pp.543.

12



