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ABSTRACT

Investigations were carried out with five autochthonous tobacco 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), to study their quantitative traits: height of the stalk with
inflorescence, number of leaves and dry mass yield per stalk. The trial was set up in the Experimental field of
Tobacco Institute-Prilep in 2011 and 2012, in randomized block design with four replications. Traditional
cultural practices were applied for realization of the experiment.

The aim of investigations was to evaluate the variability of the above quantitative traits typical for the
autochthonous varieties by the use of biometric analysis and to give directions for their maintenance in future.
The significant differences observed among the traits of investigated varieties indicate that they are different
cultivars. No significant differences were observed between the two years of investigation, which is an indication
of highly heritable traits. 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 2012, because the seed sawn in this crop was obtained from one stalk
for each variant isolated in 2011. The lowest statistical data on variability of stalk height and leaf number in both
years were recorded in the varieties of Prilep tobacco, and for dry mass yield in the Yaka variety KY.

Keywords: tobacco (Nicotiana tabacum L.), autochthonous varieties, quantitative traits, standard deviation,
variability coefficient

MMPOYYYBAIBA HA TOBA’KHUTE KBAHTUTATUBHU CBOJCTBA KAJ
ABTOXTOHHU COPTHU TYTYH BO PEIIYBJINKA MAKEJIOHUJA

[IpoydyBanu Gea met aBTOXTOHM COPTH TyTyH oz Tumosute mpwien (IT 10-3/2 u I 12-2/1), neden (I1 6p.1) n
jaka (JK 7-4/2 u KJ), 3a moBaKHHTE KBaHTUTAaTUBHM CBOjCTBA: BUCHHA Ha CTPAKOT CO COLIBETHE, OPOj HA JIMCTOBU
TI0 CTPaK M NMPHUHOC HA cyBa Maca I10 cTpak. Onuror Oele mocrtaBeH Ha ONUTHOTO T10Jie Tpu Hay4HHOT HHCTUTYT
3a TyTyH — [Ipmien Bo texor Ha 2011 n 2012 romuna, o cirydaeH OJOK-CHCTEM BO YETHPH HOBTOpYBama. 3a
BpeMe Ha Bereranujata 6ea peaqn3upaHyd BOOOMYaeHU arpoTeXHUYKH Mepku. LlenTa Ha ncTpakyBamara € npeKy
OuoMeTpHuKa aHajM3a Ha HAaBEJACHUTE KBAHTHTATHBHH CBOjCTBA KapaKTEPHUCTHYHHU 32 aBTOXTOHHTE COPTH Ja
HalpaBUME eBajyallfja Ha HHBHATa BapWjabMIHOCT, KakO W Ja JaZieMe HAacOKHM 32 HHBHO ITOHATAMOIIHO
onpxxyBame. CBojcTBaTa Mmomery BapHjaHTUTE CUTHU(HUKAHTHO CE€ pa3JIMKyBaaT IITO 3HAYM JieKa ce paboTu 3a
pa3nmuuan copt. He mocTojaT curHn()MKaHTHH Pa3InKy Kaj BPEIHOCTHTE MEKy JIBETE€ TOJUHH Ha UCTPaKyBarbe,
a Toa € 3HaK 3a BUCOKO HacCleJHH cBOjcTBAa. CTATHCTHYKUTE IMapaMeTpH Ha BapHjabMITHOCT C€ HUCKH, IITO 3HAYH
JileKa aHaJIu3upaBMe CTAOMIIHHM, XOMO3UTOTHH T€HOTHIIOBH, aJIaliTHPAHM BO arpOEKOJIOIIKUTE YCJIOBH Ha OBHUE
npocropu. PezynraTure 3a crangapiHara JeBHjalyja 1 KOSQHUIMEHTOT Ha BapHjaOMIHOCT ce MOHUCKH Bo 2012
roAiMHa, OMJEjKH CEMETO MOCEaHo 3a 0Baa PEKOJITa MOTEKHYBa O 10 €JIeH CTPaK 3a CeKoja BapHjaHTa M30JIMpaH
Bo 2011 rommna. HajHuCKM cTaTMCTHMYKM IIOKas3aTesd 3a BapujaOMIIHOCTa 3a NMPBOTO W BTOPOTO CBOjCTBO BO
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JABCTOJUIIHUTE UCTPAXKYyBamba MOKaxaa COPTUTC O TUIIOT IPUJICII, a 3a TPECTOTO CBOj CTBO copTarta KJ OJ1 THUIIOT

jaka.

Knyuynu 300poBH: TyTyH, aBTOXTOHU COPTH, KBAHTUTATHBHU CBOjCTBA, CTAaHIapAHA JEBHjalHja, KOSHHUIUCHT Ha

BapHjaOITHOCT.

INTRODUCTION

Autochthonous varieties are old local
varieties which are no longer grown
because their production has no economic
justification. Still, they are the first ring in
the chain of newly created superior
varieties and present valuable genetic
resources that must be preserved.
Nowadays, the European Parliament issues
laws by which farmers from the EU
countries are obliged to grow only the
crops from the List of approved varieties.
The use of old and rare varieties will be
punishable, thus leading to prevention of
genetic diversity of the species and to a
risk of extinction of the native (indigenous)
plant species. In order to prevent this from

happening, a number of projects have been
activated for preservation of plant
resources  through  establishment of
regional network for cooperation and
formation of working groups for various
cultivated crops, including tobacco.

The aim of this paper is to study the
autochthonous tobacco varieties and,
through a  biometric  analysis  of
quantitative traits (stalk height with
inflorescence, leaf number per stalk and
dry mass vyield per stalk), to make
evaluation on their variability, as well as to
give directions for their maintenance in the
future.

MATERIAL AND METHOD

Investigations included studies of five
oriental autochthonous tobacco varieties of
the types Prilep (P 10-3/2 and P 12-2/1-
Ph. 1), Djebel (Dj Ne 1) and Yaka (YK 7-
4/2 — Ph.2 and KY - Kishinska Yaka). The
trial was carried out in 2011 and 2012 in
the field of Scientific Tobacco Institute-
Prilep in a randomized block design with
four replications. During the vegetation
period, adequate cultural practices were
applied on tobacco.

During tobacco vegetation in field (May -
September) in 2011, mean monthly
temperature was 19,04°C, number of rainy
days was 32 and total precipitation
amount was 180 mm. In the same period in
2012, mean monthly temperature was
20,3°C, number of rainy days 26 and total
precipitation amount 180 mm.
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Subject of the investigations were the
quantitative trait: stalk height with
inflorescence, leaf number per stalk and
dry mass yield per stalk.

Standard deviation (o) is an indicator of
the variability of quantitative characters. It
indicates the mean square deviation from
the arithmetic mean and is a result
obtained from the square root of the
variance. It is calculated by the following
formula:

o=z Z(X';)z (5=:|:\/g2
n

If the representative sample consists of
lower number of individuals, the following
formula is used:
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o -100

vV (%)= 2=
X

The above formulas for calculation of
standard  deviation and  variability
coefficient were used by Naj¢evska (2002).

Standard deviation is expressed with the
same measurement with which the
investigated character is measured.

The degree of variability of characters is
calculated from the standard deviation by
the following formula:

RESULTS AND DISCUSSION

indication of stability and uniformity as a
result of their homozygotness. In both
years of investigation, the lowest values
for stalk height were recorded in P 10-3/2
and P 12-2/1, while for leaf number per
stalk and dry mass yield per stalk in Dj Ne
1 and YK 7-4/2. The highest values for the
three studied traits showed KY (Table 1).

The two-year biometric investigations of
autochthonous tobacco varieties in the
Republic of Macedonia for the quantitative
traits: stalk height with inflorescence, leaf
number per stalk and dry mass yield per
stalk showed low standard deviation and
low degree of variability, which is an

Table 1. Mean value and variability of the quantitative traits of the autochthonous tobacco varieties

Quantitative traits

Autochthonous  Stalk height with inflorescence Leaf number per stalk Dry mass yield per stalk
tobacco — — — —
varieties X £ sX 5 V%) x +sx 5 V(@) X Tsx 5
cm g (%)
2011
1. P10-3/2 521+ 0,44 4,14 7,95 34039 176 515 11,3% 0,16 0,72 6,37
2. P12-2)1 5g* 0,35 3,32 572 37t 030 135 3,64 12,3 T 0,17 0,75 6,12
3. DjNel 89t 0,62 5,92 6,66 30+043 191 638 78%0,12 054 6,92
4. YK 7-4/2 101 £ 0,67 6,33 6,27 29+t038 171 599 8,7t 0,12 054 6,23
5. KY 119* 0,85 8,10 6,81 42%042 187 445 148% 0,12 052 3,53
2012
1. P10-3/2 54t 0,28 2,71 5,01 36t 0,32 1,41 3,93 10,2 + 0,13 0,59 5,81
2. P12-2/1 5e Tt 0,33 3,09 5,52 38Tt 0,24 1,09 2,86 13,0 + 0,15 0,66 5,06
3. DjMel 87f046 434 498 ,3%(3s 163 58 g7%fo10 047 693
4., YK 7-4/2 103 0,66 6,23 6,05 31T 0,37 1,67 5,40 10,4 + 0,11 0,51 4,96
5. KY 124% 0,53 5,07 4,09 41 0,36 1,61 3,93 15,9 + 0,12 0,52 3,26

Data presented in the table show that mean
values of the investigated traits in 2011
with  their  statistical errors  are
approximately the same with those of

2012. Variability parameters are almost
identical in both years of investigation.
Meteorological reports also reveal that
2011 and 2012 were very similar with
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regard to their mean monthly temperatures estimations and good performance of the
and precipitation amounts from May to trial.
September. This points out to precise

Mpunen

Ph.1. P12-2/1 Ph.2. Yk 7-4/2

CONCLUSIONS

The autochthonous tobacco varieties Prilep - They have a low standard deviation
P 10-3/2, P 12-2/1, Djebel Dj Ne 1, Yaka and variability of the investigated
YK 7-4/2 and KY - Kishinian Yaka bear characters, which indicates high
the following characteristics: genetic homogeneity.

- They are homozygous, due to which - They present a sound basis in

their population is very uniform, with selection of tobacco for obtaining

high genetic stability. superior varieties.
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ABSTRACT

Investigations were made with six oriental varieties of tobacco types Prilep, Djebel and Yaka (P-23, P-84, P10-
3/2, P-76, Xanthi Djebel 1 and YV 125/3) and fifteen F1 hybrids for the characters flowering time and length of
growing season from tobacco transplanting in field to the end of harvest. The field trial was set up in 2010 and
2011 in Tobacco Institute — Prilep in a randomized block design with four replications. All appropriate cultural
practices were applied during the growing season. Statistical processing of data was performed by using the
analysis of variance (ANOVA)

The aim of this work was to study the mode of inheritance and to detect possible heterotic effects for the above
biological characters, which will allow a selection of lines with longer growing season, higher productivity and
some other positive characters inherited from the early-maturing parent. They would be promising genotypes
intended for arid regions with poorer soils and longer growing season.

The period from tobacco transplanting to 50% flowering in parental varieties ranged from 45 to 95 days in
Xanthi Djebel-1 (XDj-1) and in P-76, respectively, while the period from transplanting to the end of leaf
harvesting in these two genotypes ranged from 70 to 145 days. There were differences in inheritance of the two
stages among hybrids. The most common types of inheritance were partial dominance and dominance. The
early-maturing parent dominated in the first period, while the late-maturing parent dominated in the second
period and there was also an appearance of heterosis.

Keywords: tobacco, diallel crosses, mode of inheritance, biological stages

CEJIEKIIMJA 3A KPEUPAIBE HA IIOKACHOCTACHHU 'EHOTHUIIOBHU TYTYH

HcnuryBanu Oea mIeCT OPHEHTANICKH COPTH Ol TUIOBUTE mpruemn, reden u jaka (I1-23, I1-84, I110-3/2, I1-76,
Kcantu [le6en-1 u JB 125/3) u auBHUTE 15 nujanensu Fi xubpuan 3a cBojcTBaTa BpeMe Ha [IBETAWkE U IOJDKHHA
Ha BETreTaIlMOHNOT IEepHo] O] pacagyBamke Ha TYTyHOT Ha HHMBA JI0 KpajoT Ha O6epbaTta. OmuToT Oeme mocTaBeH
Bo 2010 u 2011 roguHa Ha OMUTHOTO MoOJie MPU HaydHUOT MHCTUTYT 3a TYTYyH - [Ipuien mo ciaydaeH OJIOK -
CHCTEM BO YETHPH MOBTOPYBama. Bo TEKOT Ha BererarujaTa 0ea NPUMEHETH COOJIBETHU arpOTEXHUYKH MEPKH.
TTonarornute 6ea cTaTUCTUYKU 00pPaOOTEHN CO aHaNMM3a Ha BapujaHcaTa (Anova).

Ilenta Ha 0BOj Tpy. Oelie qa ce MPOYyYHM HAYMHOT HA HACIICAYBAKE M J]a CE OTKPHUE MOYKCH XETEPOTHYCH e(eKT
3a HaBeJICHUTE OHMOJIONIKY CBOJCTBA, CO IITO Ke C€ OBO3MOXH N300p HA JIMHUU CO TIOAOJT BEreTAIIMOHEH MIEPHOI,
MOBHCOKA MPOAYKTUBHOCT, HO U CO MOBEKE IPYTU MO3UTUBHU OCOOWHU HACIICJCHH OJ] PAHOCTACHUOT POJIHUTEIL.
Toa Ou Owie MEPCHEKTHBHH TCHOTHIIOBH HAMEHETH 3a apHIHHU IOJpadja, MOCUPOMAIIHM ITOYBH U JOJTA
BereTanmja.

Ilepuonmot ox pacaayBame Ha TYTYHOT J0 IBeTamke Ha 50% O] HACalOT Kaj POJUTEICKATE COPTHU CE JBIDKEIIE O
45 (Kcanru Ileben-1) no 95 nena (I1-76), noxexa mepronoT o pacaigyBame 0 3aBpIIyBame co Oepbara Ha
muctoBuTe ce apwmwkenie on 70 mo 145 nmena kaj uctute TeHOTHNOBU. HaciemyBameTo Ha JBETE €TalM Kaj
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KPCTOCKUTEC Oere pa3jInvdHo. Ha_] 4YE€CT HA4YWMH Ha HACJICAYyBambe Oecue napunj aJIHO-JOMHUHAHTHHOT U
JIOMHUHAHTHUOT. Bo MMPpBHUOT NEpUOA AOMHUHUpAIIC TMMOPAHOCTACHHUOT POAUTEII, AOACKAa BO BTOPUOT IICPUOI
JAOMHHHpANIC MOKACHOCTACHUOT POAUTEII, a UMAlIC U nojaBa Ha X€Tepo3ucC.

Knyunu 300poBH: TyTyH, IHjaJIeIHI KPCTOCKH, HAUYMH Ha HacIeoyBame, OMOIOMKH (a3u

INTRODUCTION

The activity of breeders is directed toward
increasing the yield, quality and resistance,
but they also monitor the length of growth
period in various genotypes and provide
directives for their cultivation in different
localities. Tobacco is a crop that can be
grown at different altitudes and in areas
with different soil and climate conditions,
but the variety is the key factor which will
give the maximum genetic potential in
particular environment.

The aim of this paper comes from the
necessity that varietal regionalization in
the Republic of Macedonia should be
followed by creation of tobacco genotypes
with longer growth period, higher yield
and better quality, suitable for arid areas,
poor soils and longer vegetation.

MATERIAL AND METHOD

To study the mode of inheritance of the
time of flowering and length of growth
period from planting in field to the end of
harvest, one-way diallel crossings were
made between six oriental varieties of the
types: Prilep (P-23, P-84, P 10-3/2, P
76/86), Djebel (Xanthi Djebel XDj-1) and
Yaka (YV 125/3). The choice of parents
was made on the basis of previous studies
on tobacco varieties produced in R.
Macedonia.

Crossings were made in 2009 and 2010,
with manual castration and pollination. In

2010 and 2011, a trial was set up on the
Experimental field of Tobacco Institute -
Prilep with 6 parental genotypes and their
15 F1 hybrids, in randomized block design
with four replications. The inter-row
spacing was 45 cm, and plant spacing 15
cm. Variants in each replication were
planted in four rows, i.e. 16 rows in the
whole trial. Cultural practices applied
during the growing period were as usual
for production of oriental aromatic
tobaccos.

General characteristics of parental genotypes

Prilep P-23 is characterized by ellipticalal
- conical (fir-tree shaped) habitus,
approximately 65 c¢cm in height and with
45-50 sessile leaves (20 cm x 10.5 cm),
densely distributed on stalk (Korubin -
Aleksoska, 2004-a). Leaves are small, very
gentle, with poorly defined nervation and
intensive pleasant aroma. The dry mass
yield is 2000-2500kg/ha (Ph. 1).
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Prilep P-84 is characterized by cylindrical
to elongated elliptical habitus,
approximately 65 cm in height, with 38-42
sessile leaves (20 cm x 10 cm), evenly
distributed on stalk (Korubin - Aleksoska,
2004-a). The leaves are gentle, with
marked nervation and pleasant aroma. The
dry mass yield is 2500-3200kg/ha (Ph. 2).
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Prilep P 10-3/2 is characterized by cup-
like habitus, approximately 50 cm high,
with 30-36 sessile leaves (21.5 cm x 10
cm), densely distributed (Korubin -
Aleksoska, 2004-a). The leaves are gentle,
with marked nervation and intensive
aroma. The dry mass yield is 1100-
1300kg/ha (Ph. 3).

Prilep P 76/86 is characterized by
elliptical - conical habitus, approximately
90 cm high, with 60 densely distributed
sessile leaves (23 cm x 11.5 cm) and with
pleasant aroma (Korubin - Aleksoska,
2004-a). The leaves are with strongly
expressed nervation and dark green color.
The dry mass yield is 3500-4000 kg / ha
(Ph. 4).

Xanthi Djebel XDj - 1 is characterized by
elliptical habitus (Korubin - Aleksoska &
Aleksoski, 2011). The average stalk height
is 65 cm, with approximately 17 sessile
leaves (17cm x 8.4 cm), with pleasant
aroma, oval shape and slightly curved tip.
The dry mass yield is 500-700 kg/ha (Ph.
5).

Yaka YV 125/3 is characterized by
elliptical to cylindrical habitus . The
average stalk height is 120 cm (Korubin -
Aleksoska, 2004-b). It has approximately
40 sessile leaves (21.6 cm x 11.2 cm), with
very pleasant aroma. The dry mass yield is
1500-1800 kg/ha (Ph. 6).

Processing of results

Data obtained for the traits time of
flowering (from transplanting to beginning
of flowering and to the stage when half of
the plants are in blossom) and length of the
growth period from transplanting tobacco
in field to the end of harvest are processed
statistically by the method of analysis of
variance.

Mode of inheritance of investigated
biological traits is evaluated on the basis of
test - significance of the mean values of F1
progeny compared to parental average
(Boroevic, 1981).

Ph. 1. Prilep P23

Ph. 2. Prilep P-84



Tyrysn / Tobacco, Vol.64, N° 1-6, 5-11, 2014

Ph. 5. Xanthi Djebel XDj-1

Ph. 6. Yaka YV 125/3

Meteorological data

From May to September 2010, during the
growth period of tobacco, the mean
monthly temperature was 18.9 ° C, mean
monthly relative humidity was 56 % and
rainfall amount in 35 days was 298 I/m?.

In the same period in 2011, the mean
monthly temperature was 19.04 ° C, mean

monthly relative humidity was 48.6 % and
rainfall amount in 32 days was 180 1/m?.

The above data on weather parameters
were obtained from the Meteorological
station located in the Experimental field of
Tobacco Institute — Prilep.



A. Korubin-Aleksoska, G. Miceska, J. Aleksoski: Plant breeding for creation of late — maturing oriental tobacco genotypes

RESULTS AND DISCUSSION

Parents and their F1 hybrids were
transplanted on June 10 and June 15 in
2010 and 2011, respectively, but their
further development was different (Table
1).

XDj - 1 variety is characterized by the
shortest growth period. It begins to flower
43 days after planting and 50% of plants in
plots blossom in four days. The period
from planting to the end of harvest is 70
days. Variety P 76/86 has the longest
growth period. Beginning of flowering
stage in this variety occurs 90 days after
planting and 50% of plants blossom in five
days. Number of days from planting to the
end of harvest is 145.

Hybrids with the shortest period to the
beginning of flowering are: P-23 x XDj-1
(2010-45 days, 2011 - 46 days), P 10-3/2 x
XDj-1 (2010 and 2011-45 days), XDj-1 x
YV 125/3 (2010-45 days, 2011 - 44 days)
and P-84 x XDj-1 (2010-46 days, 2011 —
43 days). In all of them, one parent is the
early maturing variety XDj - 1. The longest
period to the beginning of flowering was
recorded in P 76/86 x YV 125/3 (2010-70
days, 2011-68 days).

The shortest period from planting to 50%
flowering was observed in P-23 x XDj-1
(2010-48 days, 2011-47 days), in P 10-
3/2 x XDj - 1 (2010 - 49 days, 2011 - 48
days) and XDj-1 x YV 125/3 (2010 and
2011-49 days). This period was the longest
in P 76/86 x YV 125/3 (2010-75 days,
2011 - 73 days).

Period from planting to the end of harvest
was the shortest in P-23 x XDj - 1 (2010
and 2011-100 days) and longest in P 76/86
X YV 125/3 (2010-150 days, 2011-148
days).

The most common mode of inheritance of
biological traits in both years of
investigations is  partial dominance.
Inheritance of the time to flowering (from
planting to the beginning of flowering and
from planting to 50 % flowering) does not

coincide with inheritance of the time from
planting to the end of harvest. For the time
of flowering, dominant parent is the one
with shorter vegetation, while for the time
from planting to the end of harvest it is the
late maturing parent. Negative heterosis
with poor heterotic effect for the time of
flowering was observed in P-84 x P 10-3/2,
while for the time from planting to the end
of harvest positive heterosis with poor
heterotic effect occurs in P-23 x YV 125/3,
P-84 x YV 125/3 and P 76/86 x YV 125/3
in both years of investigation. In all three
hybrids where heterosis is present, variety
YV 125/3 is one of the parents.

Numerous authors point out that the use of
heterosis for yield increase in hybrids
obtained from oriental tobacco is
economically unjustified. Our investi-
gations are related to the negative (for
early maturation) and positive heterosis
(for late maturation) which, due to their
poor heterotic effect, supports the above
statement.

The aim of our investigation was to create
lines with longer growth period than the
early-maturing parent, higher yield and
better quality. For realization of this aim,
the following hybrids should be pointed
out: P-23 x XDj-1, P-84 x XDj-1, P 10-3/2
x XDj-1, P 76/86 x XDj-1 and XDj-1 x JV
125/3. In all these combinations, one of the
parents is XDj-1, distinguished by a very
pleasant aroma, low yield and shortest
growth period (70 days from planting to
the end of harvest). The inheritance of the
length of growth period is partially
dominant and positively dominant, and is
dominated by the parent with longer
growth period. This mode of inheritance
ensures fast stabilization of the trait in
future successive selection, aiming at the
same time at vyield and quality
improvement. Such breeding activity will
finally result in creation of prospective
tobacco genotypes, suitable for arid area,
poor soils and longer growth period.
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Table 1. Inheritance of the time from transplanting to flowering and the length of growth period from
transplanting to the end of harvest in some tobacco varieties and their diallel F1 hybrids

Transplanting date; 10.06.2010

Transplanting date; 15.06.2011

gl DYEOLE pustosme DYME DARIONE pays oo DL
ybrids flowering flowering flowering flowering flowering flowering
P-23 50 53 115 48 51 110
P-84 59 64 135 60 64 135
P 10-3/2 54 58 110 50 55 105
P 76/86 90 95 145 87 92 143
XDj-1 43 47 70 40 45 70
YV 125/3 57 62 120 55 60 117
P-23 x P-84 50 -d 55 pd 133 +d 48 -d 52 -d 132 +d
P-23 x P 10-3/2 50 -d 53 -d 115 +d 48 -d 51 d 110 +d
P-23 x P 76/86 60 pd 63 pd 135 pd 58 pd 62 pd 135 pd
P-23 x XDj-1 45 pd 48 pd 100 pd 46 pd 47 pd 100 pd
P-23X YV 125/3 51 pd 55 pd 125 +h 50 pd 55 123 +h
P-84 x P 10-3/2 53 -h 57 -h 125 48 -h 56 -d 1221
P-84 x P 76/86 60 -d 65 -d 143 pd 58 -d 63 -d 140 i
P-84 x XDj-1 46 pd 50 pd 120 pd 43 pd 49 pd 120 pd
P-84 x YV 125/3 57 -d 61-d 140 +h 55 -d 60 -d 138 +h
P 10-3/2 x P 76/86 60 pd 65 pd 141 +d 60 pd 64 pd 139 +d
P 10-3/2 x XDj-1 45 pd 49 pd 105 +d 45 48 pd 105 +d
P 10-3/2 X YV 125/3 54 -d 59 pd 118 pd 54 pd 58 i 115 pd
P 76/86 x XDj-1 60 pd 65 i 120 pd 58 i 62 pd 118 pd
P 76/86 x YV 125/3 701 751 150 +h 68 i 731 148 +h
XDj-1x YV 125/3 45 pd 49 pd 125 +d 44 pd 49 pd 122 +d
CONCLUSIONS
Based on the results of two-year hybrids, the following conclusions can be

investigations on the mode of inheritance
of the time from planting to flowering of
tobacco (beginning stage and 50 %
flowering) and length of the growth period
from planting to the end of harvest in six
oriental varieties and their fifteen F1 diallel

10
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Parental genotypes P-23, P-84, P
10-3/2, P 76/86, XDj-1 and YV
125/3 are characterized by genetic
homogeneity  and  significant
differences among them, while in
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their diallel F1 progeny a high
degree of uniformity was observed.

The period from transplanting the
seedlings in the field to the
beginning of flowering in parents
ranged from 40 days (2011) in the
early-maturing variety XDj-1 to 90
days (2010) in the late-maturing P
76/86. In hybrids this period
ranges from 43 days (2011) in P-84
x XDj-1 to 70 days (2010) in P
76/86 x YV 125/3. The period from
planting to 50% flowering in
parents ranges from 45 days (2011)
in XDj-1 to 95 days (2010) in P
76/86 and in hybrids it is 47 days
(2011) in P-23 x XDj-1 to 75 days
(2010) in P 76/86 x YV 125/3. The
period from planting the seedlings
in the field to the end of harvest in
parents ranges from 70 days (2010
and 2011) in XDj-1 to 145 days
(2010) in P 76/86, and in hybrids it
is 100 days (2010 and 2011) in P-
23 x XDj-1 to 150 days (2010) in P
76/86 x YV 125/3.

The mode of inheritance of
biological stages in F1 progeny
differs, but partial dominance is the
most common. Inheritance of the
time of flowering is dominated by
the early-maturing parent, and the
period from transplanting to the end
of harvest is dominated by the late-
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ABSTRACT

The generation, Py, P,, F;, F,, BCP; and BCP, of each of the crosses (Plovdiv 50 x basma Xanti 101) and
(Krumovgrad 90 x Basma Xanti 101) were used for estimation of gene effects, for plant height, number of leaves
per plant, and flowering time. The trial was set up in a randomizet block design with four replications in the
experimental field of TTPI in 2009-2011. The observations were recorded on 80 plants from the P4, P, and F;
generations and 160 plants from F,, BCP, and BCP, generations. The varieties used were divergent for all the
characters.

In cross (Plovdiv 50 x Basma Xanthi 101) the presence of additive and non additive gene effects (plant height
and flowering period) suggested the feasibility to evolve homozygous elite genotypes by cyclic method and inter
se crossing among the desirable recombinants keeping adequate population size. Additive effects were
predominant in the expression of leaves number and suggests that it be easier to isolate desired tobacco
genotypes from this population by Pedigree method of selection.

In cross (Krumovgrad 90 Basma Xanthi 101) Involvement additive as well as epistatic (additive x additive and
additive x dominance) effects of plant height, number of leaves and flowering period to conserve additive as well
as nonadditive gene effects - cyclic method of breeding would be more effective.

Keywords: tobacco, gene effects, plant height, number of leave, flowering time

AHAJIN3 HA TEHHUTE E®OEKTH U HACJIEASBAHE HA HAKOHU
KOJINYECTBEHU NNPU3HALIU ITPU COPTOBE OPUEHTAJICKHA

3a ollcHKa Ha TeHHU e()eKTH IO MPU3HAIMTE BHCOYMHATA HA PACTCHUATA, OPOIl JINCTa U BEreTAIlIOHCH IEPUOJ
ca u3cJieIBaHu poautesickute coproe Py, P, u Fy, Fp, BCP; u BCP, Ha xubpunaure komOuHanuu ([Inmoemus 50
x bacma Kcantu 101) u (Kpymosrpag 90 x bacma Kcantu 101). OnursT 6€ n3BeneH B YETUPH MMOBTOPEHUS B
onutHoTto nosie Ha UTTU npe3 nepuoaa 2009-2011. Bpost na 6rnomerpuunute u3mepsanus € 80 pacreHus 3a
poauresnckute coproe u Fy u 160 pactenus 3a Fy, BCP; u BCP,. M3non3BannTe COPTOBETE SICHO CE pa3inyaBatr
IO U3CJICJIBAHHUTE MPU3HALIH.

B xubpunnara xomOunamus (IlmoBameB 50 x Bacma Kcantm 101) ycTaHOBeHHWTE aTUTHBHU M HEaJICIHU
B3aUMOJICHCTBHS 3a MpH3HANUTE (BHCOYMHATA HAa PACTCHHATA W BETCTAIIMOHEH IEPHOM) IpearoiaraTt
BB3MOXKHOCT 32 OTOOp HAa XOMO3HTOTHH CIUTHH TCHOTHIIOBE Ype3 MEPHOJNYCH METOJ Ha OTOOp Cpell KeJaHUTe
PCKOMOMHAHTH KaTO Ce 3ala3Ba aJeKBaTeH pa3Mepa Ha MOIyIaIHsTa.

B excrpecusTa Ha Npu3HaKa OpOW JMCTa aAMTHBHHMTE T'eHHHM €(PEKTH Ca ONpPEAENAINH, KOETO II03BOJSABA
celleKIIMOHHaTa pabora Ja ce nmpoBexa upe3 metozaa Pedigree.
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B kpscrockara (Kpymosrpan 90 x bacma Kcantu 101) npu HacnensiBaHe Ha U3CJIEBAHUTE NMPU3HALU Y4acTHE
B3eMaT aJUTUBHH W ENHCTaTHU I'CHHH e(QeKTH (IJOMHHAHTHH X AOMHMHAHTHH W aJUTHBHU X JOMUHATHH). 3a
3ama3BaHe Ha aJieTHUTE, KaKTO M HeaJeHUTE TeHHU e(DEeKTH — PElUIPOYHHUS IEPUOJHYCH OTOOp e ObJIe Mo-

e(eKTHBEH.

Knro4oBu 1ymMu: TIOTIOH, TeHHH e()EKTH, BUCOUNHA HA PACTCHUATA, OpOM JINCTA, BET€TAIMOHEH TIEPHO.T

INTRODUCTION

Optimization of the selection process to
create new varieties of oriental tobacco is
done by applying various models to
describe processes that occur in inheritance
in the hybrid generation (Yankulov, 1996;
Manolov, 1985). Quantitative traits in
tobacco are controlled by both alleles and
by not alleles interactions that occur
between genes. (Kurteva 1996, Petrova
1996).

The additive interaction among the alleles
plays an essential role in nature as it
provides flexibility environment (Petrova
1996, Stankev 1988, Metha et al., 1985).
The degree of trait variation depends both
on plant genotype and environment as well
as on the interaction between them. In the
selection of oriental tobacco, there are a
number of quantitative indicators playing a
role in the evaluation of new varieties.

Productivity, cigarette  yield and
homogeneity of the tobacco stuff are traits
of great economic importance for tobacco
varieties, but the results of genetic analysis

are not always unidirectional, due to the
large number of genes that are affected by
each of them (Petroval996, Kurteva 1996).
The genotype plays a decisive great role on
the expression of most important economic
traits of Burley and oriental tobacco
(Dyulgerski et al., 2013, Taskova et al.,
2005).

Moreover, some of the genes controlling
quantitative signs are stable with respect to
their phenotypic expression, while others
exhibit a large degree of variability. Since
most  tobacco traits important  for
successful breeding are of quantitative
nature, the estimation of the mode of
inheritance contributes to their better
understanding (Boturac at al., 2004).

The objective of this study was to estimate
mode of inheritance and gene effects and
some quantitative traits of Oriental
tobacco.

MATERIAL AND METHOD

The material consisted of four oriental
varieties Plovdiv 50, Krumovgrad 90 and
BasmaXanti 101. Six genetic population
P1, P2, F1, F2, BCP; and BCP, were grown
for each of the crosses (Plovdiv 50 x
Basma Xanti 101) and (Krumovgrad 90 x
Basma Xanti) in a randomized block
design with four replication under each
cross at the experimental field, Tobacco
and Tobacco Products Institute, Plovdiv
during 2009-2011. The three varieties were

divergent in  their
characters.

morphological

The plants were grown in accordance with
the recommended practices for oriental
tobacco cultivation. The observations were
recorded on ten plants selected at random
per plot from the P,, P, F; generations and
twenty from BC;, BC, and F; generations.

The data were statistically analyzed
(Genchev et al.,, 1975). The gene effects

13
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for all the characters was made after

Cavalli L. test (Mather and Jinks, 1985).

RESULTS AND DISCUSSION

Plant height

The estimates of gene effects for plant height in cross (Plovdiv 50 x Basma Xantil01), are

presented in fig.1.

2009 | 19.86*** -9.13 30.457*  11.2 -1.75

Figurel. Gene effects for plant height in cross (Plovdiv 50 x Basma Xanti 101)

Analysis of parameters describing the
inheritance of plant height indicated that
the additive as well as its higher order
interaction (additive x additive) effects,
governed the expression of this trait. For
the entire period of examinations
performed additive and (additive x
additive) gene effects were relatively
highest density in the formation of height

of plants. During the whole period of their
values were established at the highest level
of probability.

In cross (Krumovgrad 90 x Basma Xanti
101) barring additive and dominance X
dominance effects, all kinds of gene effects
were nonsignificant.

O 2009 72.82% 17.33

38.55 14.63 34.79

Figure 2.Gene effects for plant height in cross (Krumovgrad 90 x Basma Xanti 101)
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According to the previous investigations,
the inheritance of plant height (Shoai
Daylami and Honarneja 1996, Butorac et
al.  1999) is more influenced by

nonadditive variance. Our present results
also point to the same conclusion
(Masheva, V., 2008).

Number of leaves per plant

Number of leaves per plant is important
characters closely related to the yield of
tobacco crop. Leaf number is one of the
strongly genetically conditioned traits.
According to most studies this trait is
inherited  additively  (Petrova 1996,
Daylami and Honarneja 1996, Shamsuddin
et al. 1980).

The assessment results in this trait indicate
that both additive as well as epistatic

(dominance x dominance), governed the
number of leaves per plant in cross
(Plovdiv 50 x Basma Xanti101) (fig.3).

Leaf potential is a direct attribute of yield.
The involvement of non additivity
(epistasy) along with additive effects for
number of leaves suggested that cyclic
method of breeding would be more
effective for improving this trait in the
population of this cross.

Figure 3.Gene effects number of leaves in cross (Plovdiv 50 x Basma Xanti 101)

In cross (Krumovgrad 90 x basma Xanti
101) dominance and dominance X
dominance (j) type of epistatic were
important. Similar type of observations

were recorded by Menta (1985) have
reported the presence of both additive as
well as nonadditive effects in the
expression of leaf number.

15
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Figure 4.Gene effects number of leaves in cross (Krumovgrad 90 x Basma Xanti 101)

The variety Krumovgrad 90 possessed
more number of leaves. When such type of
varieties are to be used as donor parents,
selection of plants are desirable for
increasing the yields. Dominance (h) and

interaction component (dominance X
dominance) are associate with positive
signs. This indicates an increase effect due
to their gene action.

Flowering period

The estimates of gene effects for flowering
period indicated that in the expression of
this trait were involved all kind of gene
effects. All parameters studied are
presented and demonstrated high values

and were significant over the entire period
of study.

In fig. 5 are presented results of gene
effects for flowering period in cross
(Plovdiv 50 x Basma Xanti 101).

Figure 5.Gene effects flowering period (Plovdiv 50 x Basma Xanti 101)

All kinds of gene effects significant in the
expression of this trait in cross. Dominance
and (dominance x dominance) variance
16

were greater in magnitude, next in order

being (additive x additive) and (additive X
dominance).
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In cross (Krumovgrad 90 x Basma Xanti
101) all kinds of gene effects were

significant (fig. 6).

Figure 6.Gene effects flowering period (Krumovgrad 90 x Basma Xanti 101)

The dominant (h) effect was significant
and the most values. Negative signs of
dominant effect indicate that the
expression of the trait would be in the
direction of a parent with a small length of
flowering period. In this event that is very
desirable, since a variety Krumovgrad 90
has a relatively long growing season and in
years has created problems in the

maturation, harvesting and drying of raw
material.

Our previous results also point to the same
conclusion (Masheva et al., 2009). Many
workers like Butorac et al. (1999), Petrova
(1996), Mehta et al. (1985) have reported
the presence of both additive as well as
nonadditive gene effects for this trait.

CONCLUSIONS

The estimation of gene effects of plant
height, number of leaves and flowering
period showed complex determination of
these traits and define effective methods of
selection:

- In cross (Plovdiv 50 x Basma
Xanthi 101) the presence of additive and
non additive gene effects (plant height and
flowering period) suggested the feasibility
to evolve homozygous elite genotypes by
cyclic method and inter se crossing among
the desirable recombinants keeping
adequate population size. Additive effects

were predominant in the expression of
leaves number and suggests that it be
easier to isolate desired tobacco genotypes
from this population by Pedigree method
of selection.

- In cross (Krumovgrad 90 Basma
Xanthi 101) Involvement additive as well
as epistatic (additive x additive and
additive x dominance) effects of plant
height, number of leaves and flowering
period to conserve additive as well as
nonadditive gene effects - cyclic method of
breeding would be more effective.

17



Tyryn / Tobacco, Vol.64, N° 1-6, 12-18, 2014

18

10.

11.

12.

13.

14.

15.

16.

17.

REFERENCES

Butorac J., J.Beljo, J.Gunjaca. 2004. Study of inheritance of some agronomic and
morphological traits in burley tobacco by graphic analysis of diallel cross. Plant Soil
Environ, 50, (4): 162-167

Butorac J., D.Vasilj, V. Kozumplik, J.Beljo.1999. Quantitative parameters of some
burley tobacco traits. Rostl. Vyr., 45: 149-156

Dyulgerski Y., S. Kirkova, 2013. Impact of Weather conditions on Economical and
Quality Indices of Burley Tobacco Varieties. Journal of Balkan Ecology, vol. 16, Ne3,
281-287

Espino E., Gil M., 1980. Analysis of the quantitative variation in bright tobacco (N.
tabacum L.) varieties. Cubatabaco, 2: 31-43.

Genchev.G., E. Marinkov, V. Yovcheva, A. Ognianova. 1975. Biometric methods in
crop production, genetics and selection. Zemizdat, Sofia.

Kurteva G. 1996. Comparative genetic characterization of varieties and dihaploid lines
oriental tobacco. Thesis.

Manolov A. 1985. Genetic modifications used in inter-hybridization and their use in
selection, Bulgarian tobacco, 6, 17-22

Masheva V., R.Todorova and D.Dimanov, 2009. Mode of Gene Action of Some Traits
in Inter-Varietal Crosses of Oriental Tobacco (N. tabacum L.). Genetics and Breeding,
vol.38, Ne 3-4, 129-134

Masheva V. 2008. Investigation inheritance of main indications of oriental tobacco
(N.tabacum, L.) and possibility for using of praline as stress marker in breeding.
Thesis

Mather, K. and J. L. Jinks. 1985. Biometrical Genetics. Chap.4.65-82. Chapman and
Hall Ltd., London

Yankulov, M.1996. Principles and methods for genetic and seed plants improving.
Sofia

Mehta A., G.J. Patel and B.G. Jaisani. 1985. Genetic Analysis of some agro-
morphological Traits of Nicotiana tabacum L. Tob. Res. 11 (2), 148-154

Pandeya R.S., V.A.Dirks, G. Poushinsky. 1983. Quantitative genetic studies in flue-
cured tobacco (Nicotiana tabacum). I. Agronomic characters. Can. J.Genet. Cytol., 25:
336-345.

Petrova K., 1996. Breeder genetic studies in Dzhebel tobacco, Thesis.

Shoai Daylami M. and R.Honarneja .1996.Gene effects and combining ability of some
quantitative characteristics of tobacco varieties (Nicotiana tabacum). Bull. Spec.
Coresta, 182.

Stankev G., 1988. Inheritance of quantitative attributes events and transgression in
heterozis Intervarietal hybrid origin of tobacco Dupnitsa. Thesis.

Taskova L., Y. Kochev and M. Kasheva. 2005. Agroecological assessment of yield,
quality and adaptability of oriental tobacco variety Kroumovgrad 988. Agricultural
University, Plovdiv L, vol. 4, 115-119



ISSN 0494-3244

Tyryn/Tobacco,Vol.64, N°1-6, 19-27, 2014 UDC: 633.71-152.61(497.775)

663.97.051(497.775)

Original Scientific paper

DEGUSTATIONAL PROPERTIES OF SOME PRILEP TOBACCO VARIETIES

Milan Mitreski, Ana Korubin-Aleksoska

“St. Kliment Ohridski” University — Bitola,
Scientific Tobacco Institute — Prilep, Repubilic of Macedonia
anakorubin@yahoo.com

ABSTRACT

Degustational properties of tobacco are one of the most important parameters that determine the quality of
tobacco in smoking. Investigations of these properties were performed in 2009 and 2010 on six varieties of the
oriental type Prilep: P-23 @, P 12-2/1, NS-72, P-66-9/7, P-79-94 and Prilep Basma 82. The best average results
regarding the investigated properties were obtained in the check variety P-23 ( 73.34 points ). Common opinion
of the Taste panel is that all investigated varieties show good degustational properties that are typical for oriental
tobacco, but P-23 and P 12-2/1 are the most prominent among them.

Keywords: tobacco (Nicotiana Tabacum L.), taste evaluation, type Prilep.

JAETYCTATUBHU CBOJCTBA KAJ HEKOM COPTHU O TUITIOT IIPUJIEII

JerycraTHBHUTE CBOjCTBAa Ha TYTYHCKaTa CypOBHHA ce Mely HajBaXHHTE MapaMeTpH KOH 'O OIpeneilyBaaT
KBAJIUTETOT Ha TYTYHOT 3a Hylleme. McTpaxkyBamara 3a OBHE CBOjCTBA I'M BPIICBME Ha IIECT OPUEHTAJICKH
COpTH TYTYH ox Tunot npwier: [1-23 @, I1 12-2-1, HC-72, 11-66-9/7, I11-79-94 u [punen 6acma 82 Bo 2009 u
2010 roguna. [IpoceyHuTe pe3yiaTaTH OI JBETOMUIIHUTE HCIUTYBama MOKaXkaa JeKa HajroyneM Opoj 00noBH
nobu koHTponHata copta TyTyH I1-23 (73,34 Goma) u Taa e HajaoOpa BO morjea Ha oBHe OcoOuMHH. OmMITO
MHCJICHE Ha JErycTaTHBHATa KOMHCHja € JieKa CHUTE HCIIMTYBAaHHM COPTH TYTYH MMaaT J0OpH JIerycTaTHBHH
CBOjCTBA, KAPAKTEPUCTUYHU 33 TYTYHCKaTa CypOBHMHA O/ OpHeHTasncko mnotekio. Cenak, nocebHo Tpeba ja ce
ucrakHar coprure [1-23 u I1 12-2/1.

Kuyunn 360poBu: TyryH (Nicotiana Tabacum L.), nerycrauuja, Tim npuer.

INTRODUCTION

Tobacco is one of the most important
industrial crops in the world. Due to the
strong  anti-smoking  campaign, its
consumption in developed countries has
fallen, but increases in developing
countries it is increasing.

All products that are used by man are in
solid and liquid state, only tobacco is used
in a form of smoke which is produced in
combustion during the transition from
solid to gaseous state.
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Tobacco is commonly used in a form of
processed products: cigarettes, cigarillos,
cigars and pipe tobacco, and very little for
chewing and snuffing. The most important
degustational properties of tobacco are the
physiological-tasting  quality,  aroma,
strength and flavor of the smoke and they
have a great influence on evaluation of its
quality.

According to Sozonovic (1960), the quality
of tobacco depends on interrelations of
complex chemical matters in tobacco leaf,
related to the properties of the products for
combustion of these matters. Therefore, it
is not possible to determine the quality of
tobacco by technical measures. Chemical
analysis can not provide complete
estimation of quality according to the
content of certain components. Also, the
organoleptic assessment does not give
objective assessment of tobacco quality,
because the properties of tobacco and
tobacco products are finally completed
during the combustion of tobacco in the
process of smoking, through the smoke
effect on senses. Therefore, the final
estimation of tobacco quality can be made
only by experimental smoking, i.e.
degustation.

The properties of tobacco estimated by
tasting, especially the physiological effect,
strength, flavor and aroma, depend not
only on the properties and composition of
tobacco blend, but also on some
technological factors, technical solutions,
method of smoking, etc. The term
degustation ( Lat. degustatio — tasting,
taste and aroma evaluation) denotes
systematic  investigation of human’s
response to physical and chemical
properties of tobacco smoke.

Properties of tobacco manifested while
smoking are called degustational properties
(Uzunoski, 1985). According to Boceski
(2003), the smoker receives “emotional
satisfaction and pleasure”. Alic-Dzemidjic
et al. (1999) reported that chemical
composition of tobacco and conditions of
burning have a strong impact on smoke
properties. Nuneski 1. and Nuneski R.
(2009) stated that all products of smoking
are intended to give the smoker pleasant
aroma and taste, as well as physiological
pleasure.

The aim of this paper was to make
comparative investigation on degustational
properties in some varieties of Prilep
tobacco grown under same conditions and
to mark all the differences among them.

MATERIAL AND METHOD

Degustation as a method for quality
assessment of tobacco and tobacco
products is based on the properties that are
manifested in smoking (irritation, taste,
aroma and physiological strength).

The material used for comparative
investigation of degustational properties
consisted of the following six varieties of
tobacco type Prilep: P -23 @, P 12-2- , NS
-72, P -66-97/7, P-79-94 and Prilep Basma
82.

These varieties were subject of our
investigations because for some period

20

they have marked the production of Prilep
tobacco in Republic of Macedonia and
wider, except for the variety Prilep Basma
82 which was recognized in 2010, while
our investigations were not finished yet.

Raw tobacco from the 2009 and 2010 crop
was used for investigation purposes. The
trial was set up at the experimental field of
Tobacco Institute - Prilep.

Degustational  properties of tobacco
varieties were evaluated by the Taste panel
of Tobacco Institute — Prilep, composed of
seven members, by the method of



M. Mitreski, A. Korubin-Aleksoska: Degustational properties of some Prilep tobacco varieties

"anonymous tasting” according to the
standard and the "Key for taste evaluation
of oriental aromatic tobacco”.

The above taste evaluation also included
investigation on cigarette combustibility
which, although not being smoking
property but characteristic of the raw, still
needs to be monitored because it has

interactive impact on the smoking
properties of tobacco smoke.

Samples of the investigated varieties were
selected for making anonymously coded
cigarettes (from 1 to 6) and the Taste panel
evaluated the quality of each variety
separately for both investigation years.

RESULTS AND DISCUSSION

Tobacco quality was estimated according
to the total number of points for each
degustational property and each variety.
According to data presented in Table 1, the
highest score in 2009 was observed in the
check variety P -23 (72.70) and the lowest
in NS -72 (67.90). With regard to their
strength, all varieties were assessed as
medium strong tobacco. In evaluation of
other properties, the best results were
recorded for the check variety P-23,
followed by P -12- 2/1, P - 66-9 /7, P - 79-
94, Prilep Basma - 82 and NS - 72.

Similar results were obtained in 2010 crop
(Table 2), when the highest total number of
points (74) was also given to the check P -
23 and the lowest number to NS-72
(69.51). The variety P - 79-94 was the
second best (72.01 points), followed by P
12-2/1, Prilep Basma - 82 and P- 66-9/7.

The average values for degustational
properties of the varieties in both years of
investigation are presented in Table 3.
Here again, the best results were observed
in P -23 and the worst in NS-72. The least
irritation in smoking was obtained in the
check variety, slightly poorer taste and
aroma were observed in NS-72, all six
varieties showed considerably good
combustibility and ash compactness.
According to the strength, all of them
belong to the group of medium strong
tobaccos. Degustational properties of
tobacco (total number of points and the

average in both years of investigation) are
presented in Figure 1.

Besides the above presented values, the
Taste panel also gave a descriptive grade
for each variety separately:

Code 1 (P-23) - characterized by full,
satisfying smoking. There is a slight
irritation on draw, without any scratching
or harshness. It leaves no coating sensation
in oral cavity. The smoke is smoothly
transmitted to the chest without negative
sensation. The taste is sweetish, without
bitterness, and pleasant on smoking. It has
intensive aroma, typical for oriental type of
tobacco. In terms of strength, it was
evaluated as medium strong, still
somewhat stronger than the other codes.
Ash compactness is very good, with slight
flaking. Combustibility of cigarette is good
to very good, with small burning ring. The
color of the ash is whitish gray to white.
Typical for this variety is that its chemical
components are composed so well that it
gives the cigarette a harmonic, full and
satisfying smoking.

Code 2 (P 12-2/1 ) — from the aspect of
irritation, the raw is good, without in
terms of irritation and pricking sensation
perceived by the smoker on tongue. The
taste is slightly weaker than that in Code 1.
No bitterness, burning and coating of the
oral cavity is felt during smoking.
Compared to Code 1, it feels slightly
emptier. The aroma is intensive,
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penetrating and slightly more noble.
According to strength, it can be assessed as
medium strong raw material. Ash
compactness is good to very good, with
slight flaking. Combustibility is good, with
somewhat bigger burning ring. The color is
whitish gray to white. In the opinion of the
members of the panel, the taste on this
variety slightly deviates from the other
degustational properties.

Code 3 ( NS-72 ) — the amount of irritation
in this raw is more prominent, the taste is
slightly sweetish, with no bitterness,
pricking or coating sensation on  oral
cavity. The aroma is less intensive and
incompatible  with  the above two
degustational properties. It belongs to the
group of medium strong tobaccos.
Combustibility is good to very good, with
occurrence of slight flaking. Ash
compactness is good and the color of the
ash is whitish gray.

Code 4 (P-66-9/7) - raw material with
insignificant irritation. Pricking on the
tongue and scratching of the throat is more
pronounced than in Codes 1 and 2. The
taste is mild, but slightly less pleasant. The
aroma is defined as oriental, but less
pronounced in comparison to Codes 1 and
2. It belongs to the group of medium
strong tobaccos, with good compactness of
ashes, where slight flaking is noticed. The
color is grayish to white. Combustibility is
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good, with a burning ring slightly more
pronounced than in Codes 1 and 2.

Code 5 (P - 79-94) —insignificant irritation,
without scratching or pricking. The taste is
pleasant and sweetish, without coating
sensation on the oral cavity. It has
pronounced aroma, typical for oriental
tobaccos. The strength of the raw is
medium. Ash compactness and
combustability is good, with slightly wider
burning ring. The color of the ashes is
grayish to white.

Code 6 (Prilep Basma -82) - negligible
irritation, no scratcing or pricking. The raw
is pleasant for smoking. The aroma is less
pronounced, but still typical for tobacco
with oriental origin. It belongs to the group
of medium strong tobaccos, with more
pronounced strength. No resistance to draw
is felt during smoking. Combustibility and
compactness of ashes are good. Slight
flaking can be observed.The color of the
ashes is whitish gray to white.

General statement of the Taste panel is that
all of the investigated codes (varieties)
show good degustational properties,
typical for Oriental tobacco. Somewhat
better results, however, were obtained with
Codes 1 and 2, i.e. the Prilep tobacco
varieties P - 23 and P -12 -2/1, while
poorer smoking characteristics were
recorded in the Prilep variety NS-72.
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CONCLUSIONS

Based on two-year investigations of
degustational properties with six varieties
of tobacco type Prilep, the following
conclusions can be drawn:

* The highest number of points were given
to the check P -23 (73.34), i.e. it was
evaluated as the best variety with regard to
degustational properties, and the lowest
number of points were given to variety
NS-72 (68,69).

* A general statement of the Taste panel is
that all tobacco varieties included in the
investigation have good degustational
properties, typical for tobacco of oriental
origin, but varieties Prilep P-23 and P 12-
2/1 should be especially emphasized.

* The investigated varieties of tobacco type
Prilep can be successfully used in mixtures
for production of the highest quality
cigarette brands in the world.
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ABSTRACT

Investigation was carried out in 2010 and 2011 with 7 Virginia varieties and male sterile hybrid varieties and
lines in the region of Prilep. American fertile variety K-326 was used as a check. The following traits were
analyzed during the growing season: time of flowering, length and width of the 5th , 10th and 15th leaf, stalk
height and number of leaves. In most of these traits the male sterile hybrids proved to be superior to the fertile
genotypes, with small advantage of the hybrid V-88/09 CMS F;. The obtained results can help the producers to
make decision which genotype to use in the start of the production cycle.

Keywords: tobacco, variety, Virginia tobacco, flowering, leaves, stalks, dimensions

PE3VYJITATHU O] UICTPA’XKYBAIBATA HA HEKOU BUO-MOP®OJIOIKHN
CBOJCTBA KAJ BUPIIMHUCKHA COPTHU U JIMHUU TYTYHHU BO
MNPUJIEIICKHUOT MPOU3BOJEH PEOH BO 2010 1 2011 'OAUHA

Bo Tpymor mpeseHTHpaHM ce pe3ysNTaTH O HCTpaXyBamara cO 7 BHPUMHHUCKHA COPTH M MAalIKOCTEPHIHU
XUOpHUIHN THHUHU BO peoHOT Ha [Ipwmren, Bo 2010 u Bo 2011 rogmHa. Kako koHTpoHA copTra Oelre KOpHCTeHa
amepukaHckara ¢epruinHa copta K-326. Bo TekoT Ha Bereramujata Oea aHaJIM3MpaHH: BPEMETO Ha IIBETAIbE,
nomkuHata 1 mmpuHara Ha 5 ', 10 " u 15 °' nucet, BucHHATA HA CTPAKoT U OpojOT Ha JucToBHUTE. BO moBekeTo
0]l OBHE CBOjCTBAa MAIIKOCTEPHIIHUTE XUOPUAN ce MOKaXxaje KaKko MOCYNEePUOPHU 01 (pepTHIIHUTE T€HOTHUIIOBH,
co u3BecHa npeaHoct Ha xubpunot V-88/09 LIMC F;. OBue pe3yntatu MOXAT Jia MPUIOHECAT PH OJTyKaTa Ha
MPOU3BEANUTEIIOT CO KOj TEHOTHII K€ CTapTyBa BO MPOU3BOJAHUOT LIUKITYC.

Koayunu 360poBu: TyTyH, copra, BUpIHHH]ja, [IBETaHE, TUCTOBH, CTPAKOBH, TUMEH3UH.

INTRODUCTION

Presently, Virginia tobacco raw is basic requirements should be met: good

inevitable component of modern cigarette
types and it participates with different
percentages in cigarette mixtures. To
obtain a good quality raw material, two
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variety and strictly controlled production
typical of the type. Macedonian fabrication
has a need for Virginia tobacco, which is
100% imported. Up to 2002, some of the
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needs were satisfied by domestic
production. According to (Risteski, 2000),
Virginia tobacco production in R.
Macedonia reached 1633 tons in the period
1976 - 1988 and 1475 tons in 1989-1997.
In 2002 the production of this type ceased
and this situation has remained unchanged
until today. For successful restart, in our
opinion, it would be necessary to use
cheaper energy sources for curing (gas,
gas-solar energy combination, cheap solid
fuels), to introduce new, highly productive
varieties and to distribute them most
properly by the regions. All this will lower

the price of the raw material, making it
more competitive on the market.

Scientific Tobacco Institute in Prilep has
been working successfully on creation of
Virginia varieties with high economic
value, which would be a guarantee for a
successful restart of production of this
tobacco. This statement is based on the
results of comparative investigations with
varieties from other countries known for
production of this tobacco type. A part of
these investigations will be presented in
this paper.

MATERIAL AND METHOD

The two-years investigation (2010 2011)
was carried out with 7 varieties, three of
which were fertile ( K - 326 from USA,
Virginia SKR from Zimbabwe and V- 972
from Germany) and four male sterile
hybrids (V-88/09 CMS F;, V-63/04 CMS
F1, V-78/07 CMS Fy, V-82/07 CMS F,), all
of them created in Tobacco Institute —
Prilep.

The American variety K - 326 was used as
a check. The trial was set up in the field of
Tobacco Institute on colluvial soil. The
first ploughing was done at a depth of 40
cm. In spring, the plots were fertilized with
300 kg/ha NPK (8:22:20) and then
ploughed two times more. Before
transplanting, the plots were treated with
selective herbicide and healthy seedlings
were planted in randomized block design
with 4 replications at 90 x 50 cm planting
density.

Prior to second hoeing, 3 g / 26 % KAN
was applied for nutrition of the plants. In

the period of extended drought and in
development  stages when  tobacco
requirements for water were higher,
additional irrigations were made. The
plants were also treated with chemicals for
their protection from pests and diseases.
During the growing season, time of
flowering was recorded and morphological
measurements were made on 5 stalks of
each variety. Analysis was made on the
5th, 10th and 15th leaf on the stalk, i.e. the
belt which accounts for 60-70 % of the
total leaf mass. According to (Uzunoski,
1983) these leaves are the largest in size
(over 35 cm) and they are ranked in the |
class. These leaves were also measured for
their width. Each variety was analyzed for
height of the stalk with inflorescence and
total number of leaves per stalk. The
obtained  results  were  statistically
processed using the method analysis of
variance and tested with LSD test.
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RESULTS AND DISCUSSION

- Length of the growing season
(flowering )

This biological trait is considered as
varietal characteristic, lasting in the period
from planting to the end of flowering.
(Rubin, 1971) reported that the first flower
is the central ( top ) flower and the other

bloom continuously within 10 to 15 days.
According to (Hawks et al.,1994), tobacco
varieties which bloom later usually have a
higher number of leaves. Results on
investigation of this trait are presented in
Table 1.

Table 1. Length of the growing season (flowering )

Begin- 2010/ Absolute  50% 2010/  Absolute End of 2010/ Abso-
) ningof 2011 differ-  flower- 2011 differ- flower- 2011 lute
Variety Year  flower-  Aver- ences ing,in  Aver- ences ing,in  Average differ-
ing, in age from the days age from the days ences
days average average from the
average
2010 58 63 69
K-326 60.0 / 65.5 / 71.5 /
2011 62 68 74
L 2010 59 65 71
ER 615  +15 67.0  +L5 730  +15
2011 64 69 75
2010 60 64 70
V-972 62.0 +2.0 67.5 +2.0 73.0 +1.5
2011 64 71 76
2010 63 71 77
X[jg/gg 66.5 +6.5 73.5 +8.0 79.0 +7.5
2011 70 76 81
2010 61 67 73
2;/;\?2/24 62.5 +2.5 68.5 +3.0 74.5 +3.0
to2011 64 70 76
2010 62 68 73
g&;g’?f 655  +55 710 +55 770 455
12011 69 74 81
2010 64 69 75
L 665  +6.5 725 470 790 +75
1 2011 69 76 83

From data in Table 1 it can be seen that
earliest flowering was observed in varieties
K - 326 (check) and Virginia SKR (60 and
61.5 days, respectively). Latest flowering
was recorded in hybrids V-88/09 CMS F;
and V-82/07 CMS F; (66.5 days, or 6.5
days longer compared to the check variety.
In other varieties and lines, this parameter
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ranged from 62 days in variety V- 972 to
65.5 days in hybrid V-78/07 CMS F;.
Also, 50 % flowering was achieved first
by varieties K - 326 and Virginia SKR (in
about 65.5 and 67 days, respectively).
Longest period to achieve this stage was
observed in hybrid V-88/09 CMS F; (73.5
days, or 8 days longer than the check). In
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other varieties and hybrids, this parameter
ranges between 67 days in variety Virginia
SKR and 72.5 days in hybrid V-82/07
CMS F;. According to (Naumoski et al.,
1977), by the end of flowering almost
90 % of the total leaf mass has already
been formed on the stalk. This period is
shortest in the check variety K - 326 (71.5
days) and longest in hybrids V-88/09 CMS
F1 and V-82/07 CMS F; (79 days, or 7.5
days longer than the check variety). In

other varieties and hybrids included in this
investigation, the end of flowering stage
ranges from 73 days in varieties V-972
and Virginia SKR to 77 days in hybrid
V-78/07 CMS F.

General conclusion for all varieties and
lines included in the trial is that male
sterile hybrids need a longer period to
complete all stages of flowering compared
to the fertile varieties.

Length of the 5th, 10th and 15th leaf

Typical representative of leaves that carry
the yield and quality of Virginia tobacco is
the zone that includes the leaves (from the
5" up to the 15th leaf). Their
morphological characteristics are
genetically controlled, but they are also
affected by the soil and climate conditions
and application of various agro-technical
measures. In order to be ranked in the |
class, these leaves must be longer than 35
cm. According to (Beljo, 1996), the length
of tobacco leaves ranges from 10 cm to 80
cm. (Risteski, 1999) reported that leaves of
the variety MB-1 from stalks grown at
larger nutrition area are longer.

The size of the 5, 10" and 15thy leaf are
presented in Table 2.

Data from the above table reveal that the
largest 5th leaf length of 54.6 cm was
observed in hybrid V-88/09 CMS F;,
which is 5.9 cm more compared to the
check variety K — 326 (48.7 cm). The
lowest average length of the 5th leaf (40.7
cm) was observed in variety V- 972. In
other varieties and hybrids this parameter
ranged from 455 cm in hybrid
V-63/04 CMS F; to 51.8 in hybrid
V-82/07 CMS F;. In 2010, statistically
significant differences at 5 % level were
recorded only in hybrid V-88/09 CMS F;.
In 2011, statistically significant differences
at 5 % level were recorded in the variety
Virginia SKR and at a level of 1 % in

hybrids Vv-88/09 CMS F; and
V-82/07 CMS F;.

The largest 10th leaf length of 65.5 cm was
found in hybrid VV-88/09 CMS F;, which is
10.1 cm more compared to the check
variety K-326 (55.4 cm). The length of the
10th leaf was the lowest in variety V- 972
(52.0 cm).

In other varieties included in the trial, this
parameter ranged from 60.3 cm in Virginia
SKR to 63.0 cm in hybrid V-78/07 CMS
Fi.

Statistically significant differences at 5 %
level were recorded only in 2010 in the
variety Virginia SKR. Significance level of
1% was observed in all male sterile
varieties in both years of investigation and
only in 2011 such level was found in the
variety Virginia SKR.

The largest 15™ leaf length of 59.7 cm was
recorded in the hybrid V -88/09 CMS F1,
which is 6.2 cm more compared to the
check variety K-326 (53.5 cm). In other
varieties, the average length of the
15" leaf ranges from 48.0 cm in V- 972 to
59.5 cm in hybrid V-78/07 CMS FL1.

Statistically significant difference of 5%
was recorded only in 2010 in variety
Virginia SKR, hybrids V-82/07 CMS F1
and V 88/09 CMS F1. Significant
difference at 1% level in both years of
investigation was recorded in hybrid
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V 78/07 CMS F1 and only in 2011 it was

V-63/04 CMS F1 and VV-88/09 CMS F1.

From the above data it can be concluded
that the 10th leaf has the largest length in

found in hybrids V-82/07 CMS F1,
Table 2. Length of the 5, 10" and 15th leaf
. Length of the 5th leaf Length of the 10th leaf Length of the 15th leaf
Variety Year — - - - - -
incm average  difference incm average  difference incm average  difference
2010/2011 incm 2010/2011 incm 2010/2011 incm
2010 49.0 57.7 55.5
K-326 48.7 / 55.4 / 53.5 /
2011 484 53.2 51.6
... 2010 528 61.5" 59.2"
;’:{g‘”'a 51.5 +2.8 60.3 +4.9 56.5 +3.0
2011 50.2° 59.2"" 53.8
2010 414 53.2 48.6
V-972 40.7 -8.0 52.0 -34 48.0 -5.5
2011  40.0 50.8 47.4
2010 54.8° 67.0" 60.0™
58109 54.6 +5.9 655 +10.1 59.7 +6.2
12011 5447 64.0" 59.4™
2010 46.0 62.8" 58.2
vien 455 3.2 61.1 +5.7 56.8 +33
12011 450 59.4™ 55.4"™
2010 504 63.6™ 60.8"
Lrenr 50.4 17 63.0 76 59.5 +6.0
12011 504 62.4"" 58.2""
2010 51.6 63.8"" 59.2°
V-82/07 51.8 +3.1 62.4 +7.0 57.7 +4.2
CMSF, 2011 52.0" 61.0"" 56.2""
Length of the 5th leaf Length of the 10th leaf Length of the 15th leaf
2010 2011 2010 2011 2010 2011
LSD 5% =457cm  234cm 5% " =3.43cm 2.86 cm 5% = 3.67cm  2.23cm
1% ™" =6.77cm  3.21cm 1% ™ =470cm  3.93 cm 1% "= 5.03cm  3.06cm

all varieties and hybrids included in the
trial.

Width of the 5th , 10th and 15th leaf

Width of the leaf, just as its length, is
genetically controlled trait and varietal
characteristic, but it is also influenced by
soil and climate condition s and the applied
agrotechniques. The best length and width
ratio is 2:1.

32

Kalamanda (2009), in her investigations in
Republika Srpska with varieties DH- 17
and Hewessi - 17, found that width of the
leaves from the middle insertion ranged
from 19.40 cm in Hewessi - 17 in 2004 to
25.40 cm in DH- 17 in 2006. (Devcic et
al.,1982) reported an average leaf width
ranging from 21 cm in varieties H- 30 and
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H- 31 to 20 cm in H- 32. The data obtained
for this parameter are presented in Table 3.

Table 3. Width of the 5th , 10th and 15th leaf

Width of the 5th leaf

Width of the 10th leaf

Width of the 15 leaf

Variety  Year incm Average  Difference incm Average  Difference in Average  Difference
2010/2011 incm 2010/2011 incm cm  2010/2011 incm
2010 29.7 33.3 30.5
K-326 30.1 / 325 / — 294 /
2011 30.6 31.8 28.4
... 2010 325 31.6 30.5
;’I'{g'”'a 31.8 +1.7 30.9 16 —— 299 +0.5
2011 31.2 30.2 29.4
2010 28.2 394" 26.2
V-972 27.9 -2.2 38.0 +55 — 265 -2.9
2011 276 36.6" 26.8
2010 33.8" 41.8™ 314
58109 33.6 +35 41.4 +8.9 30.2 +0.8
12011 334F 41.0" 29.0
2010 316 37.2¢ 32.2
Liesion 31.1 +1.0 35.9 +3.4 30.8 +1.4
' 2011 306 34.6* 29.4
2010 33.2 39.2" 30.6
Lranr 32.2 +2.0 38.6 +61 — 204 /
2011 310 38.0" 28.2
2010 34.6" 38.6" 30.0
Lsanr 34.2 +4.1 375 +50 —— 293 0.1
! 2011 33.8* 36.4" 28.6
Width of the 5th leaf Width of the 10th leaf Width of the 15th lea
2010 2011 2010 2011 2010 2011
LSD 5% =375cm 2.34cm 5% " =3.59 cm 2.33¢cm 5% " =253cm 1.89 cm N.S.
1% ™" =5.19cm 3.21cm 1% ™ =4.92 cm 3.20 cm 1% ™ =3.47cm 2.59 cm N.S.

According to the data in the table, the
largest average width of the 5th leaf (34.2
cm) was found in hybrid V-82/07 CMS F;
and it is 4.1 cm more compared to the
check variety K — 326 (30.1 cm). The
lowest average width (27.9 cm) was
recorded in the variety V- 972. In other
varieties and hybrids, the average width
ranges between 31.1 cm in hybrid
V-63/04 CMS F; and 33.6 cm in hybrid
V-88/09 CMS F;. Statistically significant
differences at 5 % level in relation to the
check were recorded in hybrid V-88/09

CMS F; in 2010 and 2011, and in hybrid
V-82/07 CMS F; in 2010. In the latter,
statistically significant difference at 1 %
level was recorded in 2011.

The largest average width of the 10th leaf
(414 cm) was recorded in hybrid
V-88/09 CMS F; and it is 8.9 cm more
compared to the check variety K — 326
(32.5 cm). The largest average width of the
leaf measured in variety Virginia SKR was
30.9 cm. In other varieties included in the
experiment the average width ranged from
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35.9 cm in hybrid V-63/04 CMS F; to 38.6
cm in hybrid V-78/07 CMS Fi.
Statistically significant differences at 5 %
level in both years of investigation were
recorded in hybrid V-63/04 CMS FL1.
Significant difference at 1 % level was
recorded in variety V- 972 and hybrids
V-88/09 CMS F1, V-78/07 CMS F1 and
V-82/07 CMS F;. The largest average
width of the 15th leaf (30.8 cm) was

recorded in hybrid V-63/04 CMS Fy,
which is 1.4 cm more than that of the
check K - 326 (29.4 cm). The lowest
average width of 26.5 cm was found in
variety V- 972. In other varieties, the
average width ranged between 29.3 cm and
30.2 cm. No statistically significant
differences among varieties and hybrids in
both years of investigation were recorded
for this trait.

Height of the stalk with inflorescence and Number of leaves

According to Uzunoski (1985),
morphological properties of tobacco are
highly variable under the influence of
environmental conditions and
agrotechnical practices. Thus, height of the
stalk varies from 25cm to 300 cm and
over. These variations are also genetically
controlled, i.e. they depend on the type or
variety of tobacco. The same author
(1983), in his investigations on Virginia
tobacco in the region of Kicevo, reported
that stalk height in the Italian variety S — 7,
depending on the locality, ranged between
215 and 300 cm. According to (Devcic et
al.,1982 ), the average stalk height in
Croatian varieties H-10, H-31 and H-32 is
170 cm. (Risteski, 1999) reported that
height of the stalks in variety MV - 1 is
bigger in varieties which are grown on
smaller nutrition area. Data on stalk height
and leaf number are presented in Table 4.

According to these data, the lowest
average height of 197 cm was observed in
variety Virginia SKR and it is 27 cm
higher than the check variety K - 326 (172
cm). The minimum height of 168 cm was
obtained in variety V- 972. In other
hybrids, the stalk height varies in the range
from 182 to 186 cm. The difference
between the highest and the lowest variety
iIs 31 ocm. Statistically significant
differences compared to the control at 5 %
level were observed in  hybrid
V-78/07 CMS F; in 2010 and 2011 and
hybrid V-82/07 CMS F; in 2011
Significance level of 1 % in the two years
34

of investigatio