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ABSTRACT

Yv 125/3 has been used in the production of Yaka tobacco for over 25 years, as a dominant commercial oriental
variety grown in eastern and southeastern regions of Macedonia. So far, the variety has been well adapted to agro-
ecological conditions of the above regions and it meets the market requirements. However, the increasing needs of
traditional market for this type of tobacco make it necessary to introduce new, more productive oriental varieties
with superior quality compared to the standard. The research work of Tobacco Institute was also headed in this
direction, resulting in creation of many lines and varieties of this tobacco type in the last decade, with considerably
higher quality. The most prospective among them by its productivity and quality characteristics is the recognised
variety Yaka b 65 - 82/1. In terms of morpho-biological, productional and technological traits, this variety is typical
representative of Yaka tobacco, which can meet the requirements of the modern market and find application in the
primary tobacco production.

Keywords: oriental tobacco, Yaka variety, Yaka 65 b - 82/1

HOBA ITEPCIIEKTUBHA COPTA TYTYH O OPUEHTAJICKHUOT
APOMATHYEH THII JAKA

OpuenTanckara coprta Js 125/3 e Haj3acTarnieHa BO MPOMN3BOICTBOTO HA TYTYH O THITOT jaka TIOBEKe 01 25 TOIMHH,
KaKko JOMHHAHTHA KOMEpLHUjaJH3upaHa copTa Koja ce OArieqyBa BO TYTYHOIIPOM3BOAHUTE PEOHH Ha MCTOYHA U
jyroucrouna Makenonuja. OBaa copTa mocera Oemie 100po MPHITATOIeHA 33 OITNICAYBAEkE BO arpOCKOIOMIKUTE
YCJIOBH Ha HABEICHHTE PEOHH M BO TojeMa Mepa T'M 3aJ0BOJyBalle MoTpeduTe Ha masapoT. Bo comracHocT
CO 3TOJICMEHHTE CeTallHU MOTPeOH Ha TPAaAWIMOHAIHMOT ra3ap O] BaKOB BHJ Ha TYTYHCKa CYpOBHHA CE jaBH
noTpeba oIl BOBEIyBame Ha HOBU HONPOIYKTHBHH OPHEHTAICKH COPTH CO MOAOOPH KBAJUTETHH CBOjCTBA BO
cniopenda co cranmaprata copra JB 125/3. Crmopen Toa n HaydHOHWCTpaKyBaukara pabora Bo OmmencHneTo 3a
TeHEeTHKa M CceJeKiuja nmpu HaydHuoT MHCTUTYT 3a TyTyH - [lpmien Oemre HacoueHa BO OBOj mpaBew. Taka, BO
MTOCIIC/THMBA JIeTIeHrja Oea Co3a/ieHu royieM Opoj Ha JMHWU TYTYH OX THIIOT jaka, CO ITOKBAJIUTETHU CBOjCTBA
BO OfHOC Ha cTaHAapAoT. OJ HUB MO MPOXYKTHBHOCTA M KBAIUTETHHTE CBOjCTBA MOCEOHO CE MCTaKHYBa KakKo
MOIITHE TIEPCIIEKTHBHA HOBOCO3Ja/ieHaTa W Mpu3HaTta copta Jaka 6 65 — 82/1. Cmerame nmeka oBaa copTa IO
OIHOC Ha MOP(O-OHOIOMIKNTE, IPOU3BOAHUTE U TEXHOJIOIIKATE CBOjCTBA € TUIIHYCH MTPETCTABHIK 32 THUIIOT jaKa,
KOja ke MO)KEe J1a TH 3a/I0BOJIM COBPEMEHHTE TEKOBHU Oaparka Ha 1a3apoT W Ja Hajjae MPUMEHa BO MPUMapHOTO
MIPOU3BOJICTBOTO Ha TYTYH.

Kayuynu 300poBH: OPHECHTAICKH TYTYH, THI jaka, copTa, Jaka 6 65 — 82/1
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INTRODUCTION

In primary production of tobacco, the
variety is a basic and very important
factor which has a direct impact on yield
increase and improvement of quality
and effectiveness of tobacco production.
Therefore, it is very important in selection
of tobacco mixtures to include varieties with
appropriate morphobiological,productional,
technological and smoking properties
typical of the given tobacco type. In recent
years, however, there is high heterogeneity
of varietal structure in areas where Yaka
tobacco is grown, with uncontrolled
presence of other varieties, especially of the
type Prilep. This heterogeneity negatively
affects the quality of Yaka tobacco in terms
of authenticity and uniformity of the raw
material, which has been also suggested by
the experts and international buyers of this
tobacco type. The problem can be resolved
only by introducing new more productive
and high quality tobacco varieties. The
variety with its biological potential and
quality characteristics should satisfy not
only the interests of primary producers but
of the market and manufacturers as well
(Gelemerov 2005, Gornik 1973, Timov et

al. 1974). For all this, strictly controlled
assortment in the production of this tobacco
type is an imperative. The introduction of
new and more productive varieties will
allow larger, continuous and planned
production with high valued, uniform and
authentic Yaka tobacco raw, intended in a
first rate for the international and then for
the local market, which will increase the
foreign exchange inflow in the country. In
the selection of new Yaka varieties, our
attention was directed toward the increase of
yield (to certain optimal limits) and quality
improvement of raw tobacco. Of all the new
lines and varieties investigated, the variety
Yaka b 65 - 82/1 showed to be the most
perspective. It was created in the Scientific
Tobacco Institute - Prilep and registered
in 2014. It is characterized by higher
throughput than the standard variety Yv
125/3 and is suitable for obtaining uniform
high quality standard and authentic tobacco
raw of the type Yaka. The aim of this paper
is to present the basic characteristics of this
newly created aromatic variety.

SOME PHENOTYPIC, MORPHO-BIOLOGICAL AND PRODUCTIONAL TRAITS
OF YAKA TOBACCO VARIETY Yk b 65-82 /1

The newly created variety Yaka b 65-82/1
was registered in the list of new varieties of
domestic agricultural crops in 2014, by the
Ministry of Agriculture, Forestry and Water
Economy of R. Macedonia. This variety
was obtained by generative interspecies
(intervarietal) hybridization. ~ Plants have
cylindrical habitus, lightly ellipsoid in the
lower belt and with regular leaf arrangement.
The stalk is very strong, with medium
thickness and resistant to damping of. The
internode length is typical of the Yaka tobacco.
The height of the stalk with inflorescence
is usually 110-140 cm, depending on the
conditions of breeding and applied cultural
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practices. The number of leaves per plant
averaged 53-55 and more, depending on
the conditions of breeding. The largest leaf
size varies from 18 to 23 cm, the size of the
middle leaf is 16-18cm and that of the top
leaves is about 10 cm. Inflorescence is semi-
oval, loose, with pink flowers. The above
morphological traits were confirmed with the
results obtained in the two-years investigation
performed in unirrigated conditions (Table
1). It can be seen from the results that variety
Yaka b 65-82/1 is somewhat higher, it also
has a higher leaf number compared to the
standard Yv 125/3 and the leaf size is typical
of the Yaka tobacco.
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Table 1. Morphological characteristics of investigated varieties ( average 2009-2010)

Largest leaf size

Varieties Plant v&}/llth 1hntﬂorescence Leaf mimlier per Width
eight cm plan Length
Yv. 125/3 & 98,5 43 20,1 10,5
Yaka b 65-82/1 110,2 55 21,3 11,2

Yaka b 65-82 / 1 is suitable for growing in
loose, light soils poorly supplied with nutrients
and it gives especially good results under
irrigated conditions. This variety also gives
satisfactory yield and high quality in soils with
medium nutrient supply and in conditions
where irrigation is not possible. In such soils
a small-leaf, aromatic, substantial tobacco is
obtained, with typical characteristics of the
type Yaka. More intensive rainfalls during
the growing season can cause an increase
in the size of the lower middle leaf, but the
quality of the raw material remains the same.
Fertilization is carried out with NPK 250
- 330 kg/ha (8 : 22 : 20), depending on the
soil and previous crop. The plant spacing is
40 cm between rows and 12 cm in the row
(from plant to plant). The optimal period for
planting is May 5 -25.

Length of the growing season from planting
to the beginning of flowering was 65-70 days.
The variety is characterized by somewhat
slower growth in the first 12 to 15 days,
but therefore a well developed root system
was formed, making it more adjustable
and tolerant to drought. The leaves mature
consecutively and are not inclined to over-
maturation. It takes about 40 days from

transplanting to ripening of the first leaves
and the total period to the end of ripening
lasts about 115 - 120 days. Higher number of
leaves mature simultaneously. Tobacco was
harvested in 6-7 primings, picking 5-8 leaves
together.

The new variety shows resistance to TMV
and gives satisfactory results in resistance
to blue mold, black shank and green spot or
“bassara” diseases. Resistance to TMV was
confirmed in the two-year investigations
(2009-2010) with the standard variety Yv
125/3 and Yaka b 65-82/1 (Table 2). Two
estimations were made on disease occurrence
and spread in top leaves and suckers in all
investigated plants and no symptoms of
TMV disease were recorded during the field
trial. Under the same conditions, standard
variety Yv 125/3 appeared to be susceptible
to TMV. In both investigation years it showed
visible symptoms of TMV disease, having
high percentage of infestation (70.90% and
66.66%). Dimitrieski et al. (2005) reported
the highest intensity of TMV attack among
the seven varieties and lines investigated in
the standard variety Yv 125/3, which is in
accordance with our investigations.

Table 2. Resistance of Yaka tobacco varieties to TMV

I estimation

11 estimation

Total Total Total Total
Varieti Yo number number Intensity number number Intensity
arieties cars of of of attack I:CS,FI(\)/?\S; of of of attack }iesrlglc\)/?\s/e
observed infested % 0 observed infested % 0
plants plants plants plants
2009 165 82 49,69 + 165 117 70,90 +
Yv 125/3%
2010 171 91 53,21 + 171 114 66,66 +
Yaka b 2009 181 0 0,00 - 181 0 0,00 -
65-82/1 2010 168 0 0,00 - 168 0 0,00 -

(+)= susceptible65-82/1
(-) = resistant
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The dry tobacco yield usually ranges from 2300
to 3500 kg/ha, depending on environmental
conditions, mode of cultivation and applied
cultural practices (Dimitrieski et al.2009,
Dimitrieski et al.2010). Data on productional
characteristics of the newly created variety under
unirrigated conditions (Table 3), compared to the
standard Yv 125/3, confirm the above-mentioned
values of the new variety. Higher average yield
was recorded in Yaka b 65-82/1 (2343 kg/ha),
which in relative amount is 51.16% above the
standard variety Yv 125/3 (2531 kg/ha). Higher
average purchase price was achieved with variety
Yaka b 65-82/1 (2.34 €/kg), which is 14,20 %
higher than the standard Yv 125/3 (1.76 €/kg).

Also, variety Yaka b 65-82/1 achieved higher
gross income (4.772,00 €/ha), which is 74.42%
increase compared to the standard variety Yv
125/3 (2.735,80 €/ha).

Yaka b 65-82/1 is a small-leaf aromatic variety
with uniform raw material typical for Yaka
tobacco. The dry leaves tissue is fine, substantial,
with yellow-orange color of the middle leaves
and orange to light red upper leaves. It is
characterized by exceptionally high grade
mixture and favorable chemical composition
of tobacco. It is a well-formed medium strong
tobacco, with sweetish and pleasant taste and
intensive aroma.

Table 3. Productional characteristics of investigated varieties

Varieties Yield kg/ha Average purchase price ecoﬁ:;riiii'fec ¢
2009 2010 Average % €/kg % €/ha %
Yv. 125/3 110,2 1628 1550 100,00 1,76 100,00  2.735,80 100,00
Yaka b 65-82/1 110,2 2502 2343 151,16 2,34 114,20 4.772,00 174,42

Foto 1. Yv 125/3

Foto 2. Yk b 65-82/1

CONCLUSION

The results of investigations lead to the
following conclusions:

* According to its morphological traits,
the new variety is typical representative
of Yaka tobacco. It is characterized by
higher plants and higher leaf number per
plant (53-55) compared to the standard
variety Yv 125/3.

* Yaka b 65-82/1 shows complete

resistance to TMV in field conditions,
unlike the standard variety which is
susceptible to the disease.

« The new variety achieved higher
average yield per hectare, which in
relative amounts is an increase of
51.16% compared to the standard
variety.

» The newly created perspective variety



Miroslav Dimitrieski, Gordana Miceska : NEW PROSPECTIVE VARIETY OF THE ORIENTAL YAKA TOBACCO

Yaka b 65-82/1 achieved higher average ha, which is 74.42% up compared to the
purchase price per 1 kg, as well as standard variety Yv 125/3.
higher economic effect expressed in €/
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ABSTRACT

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

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

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

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

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

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

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

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

INTRODUCTION

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

Scientific Institute of Tobacco—Prilep was

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

MATERIAL AND METHODS

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

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

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

General characteristics of the new tobacco varieties

The new commercial sun-cured varieties

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

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

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

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

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

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

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

Fig. 4. P-66-9/7

Fig. 5. P-79-94

General characteristics of the old domestic tobacco varieties

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

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

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

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

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

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

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

Fig. 6. P 10-3/2
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Fig. 7. P 12-2/1

Fig. 8. Dj \e 1

Fig. 9. YK 7-4/2

Fig. 10. KY

RESULTS AND DISCUSSION

The highest dry mass yield per stalk among
the investigated tobacco genotypes was found
in P-66-9/7. The lowest yield among the new
varieties was recorded in P-23. The yield of
the old varieties was 175% lower compared to
the newly-created. The highest yield among
them was recorded in Kishinska Yaka and the
lowest in Dj Ne 1. In 2014, dry mass yield in
P-66-9/7 was 24,47 g/stalk, which is 353%
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higher than the yield of Dj Ne 1 — 6,93 g/stalk
in 2012 (Table 1).

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

Dry mass yield per stalk (g)

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

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

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

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

Varieties Years
2011 -2012 2011 -2013 2011-2014 2012-2013 2012-2014 2013-2014
1 P-23 (0,43) (0,39) (0,89)* (0,04) (0,46) (0,50)
2 P-84 (0,81)* (0,31) (0,94)* (0,50) (0,13) (0,63)
3 NS-72 (0,54) (0,13) (2,67)** (0,41) (2,13)** (2,54)**
4, P-66-9/7 (2,36)** (2,55)** (2,65)** (0,19) (0,29) (0,10)
3. P-79-94 (0,46) (0,87)* (1,36)** (0,41) (0,90)* (0,49)
6 P 10-3/2 (0,15) (0,03) (0,91)* (0,18) (0,76)* (0,94)*
7 P 12-2/1 (0,39) (0,24) (0,92)* (0,46) (0,53) (0,68)*
8 Dj Ne 1 (0,11) (0,35) (0,98)* (0,63) (1,09)* (0,63)
9 YK 7-3/2 (0,30) (0,33) (0,95)* (0,33) (0,65) (1,28)**
10. KY (0,54) (0,50) (1,20)** (0,04) (0,66) (0,70)*
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Differences in yield between varieties presented
in Table 3 show high significance in 42 out
of 45 combinations, 5% significance in one
combination (P 10-3/2 x YK 7-4/2) and no

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

themselves in dry mass yield per stalk.

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

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

The newly—created varieties have 175%

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

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

The new perspective line of Burley tobacco has been studied. The results show that Line 1334 has the most favor-
able values for all biometrical identifiers. It is formed as variant with the shortest vegetative period. In the period of
research, Line 1334 gave the highest yield per hectare and can be defined as high-yielding. Line 1334 and variety
Burley 1317 produce the highest percentage of first class. Of all investigated variants, Line 1334 gives the lowest
percentage of third class. According to the requirements of Burley tobacco, only Line 1334 possesses balanced
chemical composition. It is the variant with the most favorable technological parameters. Line 1334 significantly
outperforms the standard variety Burley 21 and the control variety Burley 1317 in all investigated parameters. It
has many advantages and can be offered for testing and recognition as a new Burley tobacco variety.

Keywords: Burley tobacco, biometrical indices, yield, chemical composition, technology assessment

HHEPCHHEKTUBHA JIMHUJA TYTYH Ol TUIIOT BEPJIEJ — JIMHUJA 1334

HcnntyBana e HOBOCO3[a/eHaTa IEPCHEKTUBHA JIMHHUja TYTyH Of Tunor Oepiej. JloOmenurte pesynratu
nokaxyBaar aeka Jluanja 1334 nmocenysa HajqoOpH BPEHOCTH BO OHOC HA CHTE OMOMETPUCKH IoKa3aresu. Taa
e oopMyBa KaKko BapHjaHTa CO HajKpaTOK BETEeTAIlUCKH Iepuol. Bo mepuomor Ha uctpaxysame, Jlnauja 1334
TIOCTUTHA HAjBHCOK NPOCEYEH MPUHOC IO XEKTap W MOXKE Jla ce OIpeien Kako BHcokonpuHocHa. On Jlunnja
1334 u coprara bepnej 1317 moOueH e HajBHCOK IPOIEHT Ha mpBa Kiaca. Jluamja 1334 maBa HajMai MPOICHT
Ha TpeTa KJjlaca Ofl CHUTE MCIUTyBaHH BapujaHTH. CortacHo co Oapamara Ha THNOT bepiej, camo Jlunnja 1334
roceayBa U30amaHCHpaH XeMHUCKH cocTaB. Taa e W BapujaHTaTa co HajIIOBOJIHM TEXHOJIOIIKK CBOjcTBa. JInHMja
1334 3HaunTeNHO ja HAOAMHUHYBa cTaHmapaHara copta bepiej 21 u xonTponara bepriej 1317 Bo cuTe ncnuranu
cBojcTBa. Taa MMa MHOTY HpeIHOCTH M Moxe fna ouzae npemioxkeHa Bo MACAC 3a ucnurtyBame M NPU3HABAE
Kako HOBa copTa TYTyH oJ] THUIOT bepue;j.

Kayunu 300poBu: TyTyH Oepiej, OMOMETPUCKH [TOKa3aTeNH, IPUHOC, XEMUCKH COCTaB, TEXHOJIOIIKA OIIEHKA

INTRODUCTION
With regard to yield and quality, Burley that is the inefficient varietal structure
tobacco production in Bulgaria is seriously (Dyulgerski, 2011; Mutafchieva 2009).
inferior to that in most other producing The implemented measures in production
countries. One of the main reasons for of Virginia and Burley varieties to date
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do not meet modern requirements, neither
of the farmers nor of the tobacco industry
(Kirkova, 2005). Of all variety groups,
Burley tobacco is the one that is most
poorly represented in the country. That
requires creation and implementation of
new varieties which will meet the needs of
both producers and consumers (Dimanov
and Masheva, 2011, Risteski et al., 2007).
The lack of high-quality tobacco varieties
prevents Bulgaria to be presented as a

competitive  manufacturer  worldwide
(Turner, 1989). This proves the necessity
to strengthen the selection-research work in
order to improve the varietal composition
of Burley tobacco (Dyulgerski, 2011, Snell,
2006).

The purpose of this study is to present a
complete characterization of the Line 1334
in view of the possibility for recognition as
a variety for deployment in the production
of Burley tobacco.

MATERIALS AND METODS

Inthe period 2003 -2010, in the experimental
field of TTPI Markovo investigations
were made with Line 1334 of the Burley
variety group. Variety Burley 1317 was
used as control, the most widespread in the
production, and variety Burley 21 was used
as a standard for Burley tobacco by 2010.
Line 1334 is also comparable with variety
Tennessee 86 and Line 1104, which are its
parental components.

The investigations included biometric
measurements, necessary phenological
observations, productional manipulation,
technological expert evaluation
and  chemical analysis. = Complete

characterization was made of the

morphology, biological properties,

yield, quality, chemical composition and

technological specifications of the new line.

Mathematical processing of data was

made by inserting the SPSS products and

STATUSTUCA, as are calculated:

e the arithmetic mean - x

» standard error of the arithmetic mean -
Sx

» coefficient of variation - VC %

To detect differences between the variants

we used the ANOVA test and Duncan’s

range test (1995).

Brief characteristics of the Line 1334

Line 1334 is a hydride combination between
the variety Tennessee 86 introduced from
the U.S.A. and Line 1104, which is identical
with the selection formula of variety Burley
1000. It has a typical habit hybrids with
powerful growth. It develops the largest
leaves and has the highest thickness of
the stalk of all tested lines and varieties.
The length of the vegetation period it is in
accordance with all remaining lines and
varieties tested, except for variety Burley
1344. The seedlings sprout first, but it is
difficult to grow in this phase. The studies
performed in TTPI show that this line is

resistant to PVY and TMV and moderately
resistant to Alternaria (Yonchev etal.,2011).
The line is less susceptible to stolbur and
TSWV. The leaves are elliptical, slightly
wavy with a smooth surface, symmetrical
and rounded tip. The raceme 1is like an
umbrella, the corolla coloris dark pink to red.
The line is not hygrophyte but withstands
prolonged drought. The line is well aligned
vegetatively and morphologically. Due to
the large stalk it is harder to dry and not
fully adapted for harvesting and curing as
a whole plant.
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RESULTS AND DISCUSSION

The results of the biometric measurements
showed that all tested variants provide the
optimal plant height for Burley tobacco.
Line 1334 has almost identical values with
those of the variety Burley 1317 (Table 1).
These two variants are distinguished by the
height of plants (167.3 cm and 168.7 cm).

Regarding the number of leaves, Line 1334
has the most favorable values (31.5 leaves).

This line greatly surpasses this important
indicator compared to other varieties,
while it has the lowest values of variational
coefficient VC% (8.8 %). The difference
from the next in the ranking by the number
of leaves - variety Burley 1317 is 4 leaves.
The lowest results were recorded in the
standard variety Burley 21.

Table 1. Average biometric data of the investigated varieties and lines over the period of study — plant
height and leaf number

VARIETY/ Plant height Leaf number
LINE Xtsx VC % X+sx VC %
Burley 21 160,6+ 0,44 10,8 25,2+0,34 13,1
Burley 1317 167,3 £0,63 9,7 26,8 £ 0,28 11,4
Line 1104 156,8 £ 0,41 6,8 26,3 +£0,24 9,5
Tennessee 86 165,5+ 0,47 10,2 25,8 +£0,41 12,9
Line 1334 168,7 +£ 0,43 6,9 31,5+ 0,22 8,8

The data on leaf size in lower harvesting
belt of Line 1334 are favorable compared to
other variants (Table 2). Regarding the leaf
length (62.4 cm), it seriously outperforms
other varieties and lines included in the
experiment. With respect to leaf width,

it also achieved the highest levels and is
slightly superior to variety Tennessee 86
(32.4 cm). The lowest values for this trait
were recorded in variety Burley 21 (29.3
cm).

Table 2. Average biometric data of the investigated varieties and lines over the period of study — size of the
leaves from the lower harvesting belt

VARIETY/ Length Width
LINE X+sx VC % X+sx VC %
Burley 21 58,5+0,28 18,6 29,3+ 0,21 17,1
Burley 1317 60,4+0,25 17,9 30,0 £ 0,29 17,3
Line 1104 59,2+0,21 14,4 31,6 £0,18 14,8
Tennessee 86 60,7+0,40 18,1 32,2+0,34 17,7
Line 1334 62,4+0,23 13,7 32,4+0,12 14,0

The results for the size of the mid harvesting the difference from the other varieties and

belt of Line 1334, which is most important
for Burley tobacco, are also the most
favourable (Table 3). It greatly exceeds the
results obtained in other variants both in
terms of leaf length and width (64.7 cm and
34,5 cm, respectively). In this case, however,
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lines is even more pronounced. Again, the
lowest values were recorded in the standard
variety Burley 21 ( 60,5 cm length and 30,4
width).
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Table 3. Average biometric data of the investigated varieties and lines over the period of study — size of the

middle belt leaf
VARIETY/ Length Width
LINE XX VC % X% VC %

Burley 21 60,5+0,34 18,4 30,4 £0,19 17,1
Burley 1317 61,6+0,38 17,9 31,6 £0,22 16,7
Line 1104 60,7+0,20 14,7 32,6 £ 0,22 13,2
Tennessee 86 60,6+0,42 18,6 32,4 +0,39 18,7
Linel334 64,7+0,22 13,8 34,5+0,15 12,5

With respect to leaf size of the upper
harvesting belt (length and width), the results
obtained for Line 1334 are in accordance
with those for the middle belt (Table 4) and
are again the most favourable, exceeding
other variants with a pronounced difference
(54,5 cm length and 25,4 cm width). In this

harvesting belt, only the results of this line
may be considered favorable. In Line 1334
no small leaves were observed in the upper
belt, which is the case with other variants
and which presents a big problem in the
selection of Burley tobacco.

Table 4. Average biometric data of the investigated varieties and lines over the period of study — size of the
leaves from the upper harvesting belt

VARIETY/ Length Width
LINE XX VC % X% VC %
Burley 21 50,6+0,43 15,1 20,2 + 0,34 14,0
Burley 1317 52,1+0,37 14,4 20,4 +£0,37 13,3
Line 1104 50,5+0,34 11,9 22,3+0,31 10,7
Tennessee 86 51,4+0,47 14,8 22,7+ 0,40 14,5
Line 1334 54,5+0,51 11,5 25,4 +£0,43 10,5

In all three belts, the coefficient VC%
of Line 1334 for leaf length and width is
lower (11,5 % and 10,5 %), which is a great
advantage for the breeder.

All biometric identifiers of Line 1334
have the most favourable values, which
is also optimal according to the standard
requirements of Burley tobacco.

Length of the vegetative period

Regarding the length of the vegetative
period, Line 1334 outperforms other
variants both in seedling stage and in the
field (Table 5). This line has 9 days shorter
vegetation in field than the standard Burley
21. The data for this line are superior to the

results obtained for parental varieties. It is
formed as a variety with the shortest period
of vegetation, which is its major advantage,
and its variation coefficient VC% is 1,8% in
seedlings and 4,9% in field.
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Table 5. Data on the average length of the vegetative period in the seedling phase and in the field for the
period of study (in days)

Length of the vegetative period - Length of the vegetative period —
VARIETY/ seedlings field
LINE —
X+sX VC % X+sX VC %
Burley 21 71,7+£0,36 2,5 82,0+0,40 8,8
Burley 1317 66,3+0,28 1,8 75,5+ 0,32 6,3
Line 1104 69,5+0,31 2,0 79,7+ 0,29 5,1
Tennessee 86 72,3+£0,34 2,6 81,5+ 0,37 9.3
Line1334 65,040,22 1,8 73,0 £0,26 4,9
Yield and percentage of classes
In the period of research, Line 1334 gave the the same percentage of first-class (42%),
highest average yield - 3345 kg/ha (Table 6 but Line 1334 gave higher percentage of the
and 7). These results are highly superior to second class (50%) and lower percentage
those of the next ranking - variety Burley of the third class (8%). It gave the lowest
1317. The yield of Line 1334 exceeded that percentage of third class compared to all
of the standard variety Burley 21 by over investigated variants. Only in this line,
20%. This line is characterized by a high the percentage of third class was below
yield, as evidenced in our other research 10%. Low quality was recorded in variety
(Dyulgerski, 2011). The lowest yield was Tennessee 86. The standard variety Burley
recorded in its parent component, variety 21also gave unsatisfactory results.
Tennessee 86. Although the highest in terms of percentage
In terms of percentage of high classes, data of high classes, the results obtained in Line
obtained for Line 1334 and variety Burley 1334 should be considered satisfactory. It
1317 are almost equal (Table 7). These two provides a high rate of the second class,
variants gave the most favorable results although less than that of the first class. It
with regard to this indicator. They achieved should be considered its weakness.
Table 6. Analysis of variance for cured tobacco yield
Source of Variation Sum of Square DF Mean Square Sig of F
Variants 15688,700 4 3922,175 2082,571
Years 28,250 15 1,883 ,386
2- way interactions 15716,950 19 3924,058

Table 7. Average yield and percentage of high classes of Burley tobacco varieties and lines included in the
trial for the period of study

VARIETY/ Yield Percentage of classes
LINE kg/ha I 11 111
Burley 21 26734 33 46 21
Burley 1317 3117° 42 47 11
Line 1104 3032° 40 46 14
Tennessee 86 2610¢ 25 52 23
Line 1334 33452 42 50 8

LSD 46,4

5%
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Chemical composition

The results for chemical composition
showed that Line 1334 significantly exceeds
the other variants in all six investigated
indicators (Table 8). Only in this line the
content of nicotine and total nitrogen was
lower than 3%. The results obtained for sugar
content (1,21%) can also be considered as

very favorable. This trait can be defined as
satisfactory in the variety Burley 21.

The laboratory tests show that only line
1334 has a balanced chemical composition
typical for Burley tobacco, which is another
significant advantage of this line.

Table 8.Chemical characteristics of Burley tobacco varieties and lines included in the trial

VARIETY/ Nicotine Sugars Total nitrogen Ashes % Ammonia% Proteins
LINE % % % %
Burley 21 2,66 0,85 2,84 17, 40 0,32 10,8

Burley 1317 2,59 1,04 2,65 16,73 0,33 8,6
Line 1104 1,91 1,13 2,17 15,81 0,34 7,7
Tennessee 86 1,86 1,21 2,32 16,46 0,34 13,7

Line 1334 3,18 0,52 3,29 18,85 0,31 10,2

Technological parameters

In general, all physical and technological
parameters of investigated variants conform
to the standards of Burley tobacco (Table
9). Line 1334, however, has the lowest

and, especially, the highest utilization in
cigarettes. Only in Line 1334, the number
of cigarettes obtained from 1 kg of tobacco
exceeds1785.

percentage of stalk, the lowest leaf density

Table 9. Physical and technological parameters of varieties and lines Burley tobacco included in the trial

Leaf num- Weight Density  Density of Cor;ci;tllgnal
Var}ety/ ber/ Midrib% Length Width unit of tobacco cut Number of
Line cm cm leaf area leaves tobacco )

kg. tobacco Jom? o Jom? cigarettes /

& & & kg tobacco
B 21 167 28,6 48,5 19,7 0,0051 0,426 0,178 1656
B 1317 165 28,8 49,2 20,9 0,0054 0,423 0,173 1633
L1104 169 29,7 48,9 21,8 0,0055 0,438 0,181 1585
Tenn. 86 172 30,1 45,9 233 0,0058 0,449 0,186 1511
L1334 154 26,3 53,3 22,8 0,0043 0,0402 0,168 1785
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CONCLUSION

Line 1334 has the most favorable values for
all biometric identifiers, which is optimal
according to the standard requirements
for Burley tobacco. This variant has the
shortest vegetative period, which is its big
advantage.

Average data for the period of investigation
show that Line 1334 gives the highest yield
per hectare and can be considered as a high-
yielding variety.

Line 1334 yields the highest percentage of
first class (42%) and the lowest percentage
of third class (8%) compared to all other
variants investigated.

Only Line 1334 has a balanced chemical
compositioninaccordancewithrequirements
of Burley tobacco. It is a variant with the
most favorable technological parameters.
Also, only in Line 1334, the number of
cigarettes obtained from 1 kg of tobacco
exceeds 1785.

Line 1334 considerably outperforms the
standard variety Burley 21 and the control
variety Burley 1317 in all investigated
parameters. It has many advantages and can
be offered for testing and recognition as a
new variety of Burley tobacco.
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ABSTRACT

Contemporary trends in plant protection are directed to use ecological sustainable methods that will make possible
limited use of chemical pesticides.

The influence of Trichoderma harzianum (pure culture) and a bioproduct Trilogy 70 EK (1%) were investigated
vs. the contact fungicide Antracol WP-70 (0.25%).

Some variants were involved: the treatment several times during the vegatation, 48 hours before inoculation and
immediately after inoculation, while the fungicide, only just after inoculation.

The lowest intensity of the disease was observed in the variant with treatment of plants with 7 harzianum several
times during vegetation. These results are better than those of fungicides Antracol WP-70.

A bioproduct Trilogy 70 EK (1%) has shown more weakly results, but the same as Antracol WP-70.

Biological method is a good alternative to chemical method of control the parasitic fungus Alternaria alternata,
the causing agent of the brown spot on tobacco

Key words: Alternaria alternata, biocontrol, biocontrol agent, biopreparate

HEKOH EKOJIOIIKHU NPUPATINBU METO/IU 3A CY3BUBAILE HA
ITATOI'EHATA 'ABA ALTERNARIA ALTERNATA HA TYTYHOT

CoBpeMeHHTE TPEHIOBH BO 3allITHTaTa Ha PACcTeHUjaTa c€ HACOYCHU KOH MPUMEHA Ha EKOJIOUIKH MpU(aTIuBU
METO/I1 KOU K€ OBO3MOXKAT HaMaJlyBambe Ha CTAaHJIAPHUTE XEMUCKH CPE/ICTBA.

HcnurtyBano Oemre BivjanueTo Ha Trichoderma harzianum (aucra Kyntypa) u Omonpenaparot Trilogy 70 EK
(1%), naciporu koHTakTHHOT QyHrHIUa Antracol WP-70 (0,25%).

Bxiyyenn Oea HEKONKY BapHjaHTH: TPETHpame HEKOJIKY IMaTH BO TEKOT Ha Berartamujara, 48 waca mpen
HMHOKYJIaIMjaTa ¥ HeIOCPEIHO 10 MHOKYJIaIMjara, JoAeKa Kaj GyHTHIIHI0T- cCaMo TT0 HHOKYJIaI#ja.

Hajman uaTeH3UTET Ha Hamaj of OojecTa Oelle KOHCTAaTUpaH Kaj BapujaHTaTa KajJie ce BpIIEIIe TPETHPAhEe Ha
pactenmjara co 1. harzianum HEKOJIKY TIaTH BO TEKOT Ha BereTanujara. OBre pe3ysiTaTi ce mogoopu Bo criopeadoa
co tue kaj pynrunuaoT Antracol WP-70.

buomnpenaparor Trilogy 70 EK (1%) nane nemrro nocinabu pe3nrari, HO UCTH kKako U Antracol WP-70.
bBurosomknoT MeTos npercTaByBa 00pa aaTepHaTHBa 32 XEMHCKUOT Ha4nMH Ha Cy30uBame Ha IapasuTHaTa rada
Alternaria alternata, npeau3BUKyBad Ha Ka)eHaTa T1aMKaBOCT Kaj TyTyHOT

Kuryunu 300poBu: Alternaria alternata, 6Gnonomnika 6op6a, OMOKOHTPOJIEH areHc, Ouomnpenapar
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INTRODUCTION

Contemporary trends in plant protection are
focused on application of environmentally
safe methods that would allow reduce
standard chemical pesticides. Integral
Protection (IPM), despite preventive
measures include biological control as an
effective, modern method of protection that
ensures a healthy and clean environment.
Biological control of pathogens is based
not only on application of commercial
products and bioagents, but also on their
multiplication. Lately, there has been
increasing interest in biochemical-based
products and antagonistic relations among
microorganisms.

Considering the fact that biological control
does not offer general solution, it develops
separately from crop to crop and from
pathogen to pathogen.

The causing agent of the brown spot disease
is a parasitic fungus Alternaria alternata.
There are effective chemical agents for its
control. But, efforts to reduce the number
of treatments, in periods with increased
possibility of its occurrence, implies the
application of certain ecological methods
of preventing the disease.

Fungi of the genus Trichoderma are the
most powerful biocontrol agents. There
are numerous mechanisms involved in
biocontrol against plant pathogens (Harman
et al., 2004; Harman, 2006). Biological
control of Trichoderma is confirmed in more
pathogens on tobacco (Gveroska, 2013
a). This is the strongest in soil pathogens.
Hence, these agents can be used in control
of the the damping off disease on tobacco
seedling (Gveroska, 2013 b). However, their
application in control of foliar pathogens

also give excellent results. 7 harzianum
is a biocontrol agent used in control of 4.
alternata (Monte, 2001; Roco and Perez,
2001; Sempere and Santamarina, 2007).
Sustainable Agricultural Production strives
to apply other bioproducts, based on plant
extracts or other biochemical components.
There are many essential oils that show
insecticidal and fungicidal activity to
suppress important plant pathogens (Isman,
2000). Their potential for crop protection
and positive impact on healthy environment
ensure a commercialization of these
biopesticides.

There are proven antifungal components
in Neem oil (4zadirachta indica) - it is a
mixture of tetranortriterpenoids that the
antifungal activity express in the highest
degree as mixture, which suggess on
additional / synergistic effect (Govindachari
et al, 1998). Azadirachtin is the most
powerful tetranotriterpenoid of the Neem
tree and by toxicological tests, use as a
biopesticide, dose of 500, 1000 and 1500
mg / kg / day for 90 days caused no sign
of toxicity, mortality, changes in tissue
weight or pathological changes in blood
parameters. The highest dose (1500 mg/ kg)
can be taken as the basal dose to calculate
the safe limits (Raizada et al., 2001).

Data presented defined the aim of our
research - to examine some alternative,
ecologically friendly methods of preventing
the tobacco from the brown spot disease.
That s, to examine the effect of Trichoderma
harzianum and bioproduct Trilogy 70 EK
on Alternaria alternata comparing them
with chemical control - contact chemical
fungicide Antracol WP-70.

MATERIAL AND METHODS

Investigations were made with variety P 23,
grown in usual way in biological laboratory.
Twenty plants per each variant and the
check were planted .
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Fresh tobacco leaves with expressed
symptoms of Brown spot disease were used
for inoculation.

Inoculation with the pathogen was
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performed at the end of the growing season,
as the most suitable period for infection and
disease occurrence.

Trichoderma harzianum was used as
biocontrol agent because of its remarkable
reducing effect on most tobacco pathogens,
including A4. alternata.

Suspension of pure culture was used for
plant treatment (spraying of plants) -2 Petry
dishes in 250 ml distiled water.
Bioproduct Trilogy 70 EK is an extract
of Neem oil, obtained from the Neem tree
(Azadirachta indica) which grows in India.
It was applied in the recommended rate of
1%.

Several variants were included in the
biocontrol agent and in bioproduct:

- 3 treatments during the growing season

- 1 treatment 48 hours prior to inoculation
- 1 treatment immediately after inoculation

. >n-k
I =%=——x100
: Where:

n - leaf number in corresponding category
k - category

According the aim of investigations,
the contact fungicide Antracol WP-70
(propineb 70%) in the rate of 0.25% was
also included for chemical treatment,
immediately after inoculation.

The test plants were sprayed only with water
and treated in the same way as other plants.
Plants were covered with polyethilene
bags and kept 10 days in noncontrolled
conditions in biological laboratory.
Estimation was made on detached tobacco
leaves, categorized on a scale from 0 to 5:

0 - no symptoms of disease
1 -1 spot on the leaf

2 - 2-5spots

3 - 6-10 spots

4 - 11 -25 spots

5

- over 50% of leaf surface infected
Disease intensity was calculated using the
formula of McKinney:

N - total number of analyzed leaves
K - total number of categories

RESULTS AND DISCUSSION

Brown spot disease is manifested by the
appearance of brown spots on the leaf
surface, by which it was named (Fig. 1,
2). Its appearance depends on weather
conditions and the proper agrotechnical
operations, primarily timely harvest.

It appears first on the lower and spreads to
the upper leaves and attacks the flower buds
and shoots, too (Fig. 3).

The causing agent of the disease is

Ph. 1 Brown spot disease in tobacco

pathogenic fungus A. alternata. In artificial
inoculation with the pathogen we can
get similar symptoms (Ph. 4). Artificial
inoculation is a good way of testing the
intensity of attack by the disease. After a
period of incubation and categorizing the
leaves in the corresponding category of the
scale, intensity of attack for each variant is
calculated (Table 1 and 2).

Ph. 2 Brown spot disease in
oriental tobacco leaves
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Ph. 3 Spreading of disease from the lower to
upper leaves

The contact chemical fungicide Antracol
WP-70 showed weak results in control of
the pathogen A. alternata.

Amomg variants with the biocontrol agent,
the lowest intensity of attack by the disease
(in both years of testing) is performed in
the variant were plants were treated with 7.
harzianum several times during vegetation
(19.31 and 21.09%). What is important is
that these results are better than those of the
contact fungicide Antracol WP-70 (Table 1
and 2).

According to Quarles (2000), the beneficial
microorganisms are effective only at high
relative humidity (often 60 to 80%) and
their effect is limited in biolaboratories or
areas with low relative humidity during
the vegetation season. The bacteria are less
sensitive to moisture and therefore they
have a wide range of application. These data
justify multiple application of the fungus 7.
harzianum.

The multiple application of this biocontrol
agent enables its rapid multiplication. On
the other hand, it is possible constantly
acting and development of the three
main  mechanisms of biocontrol -
competition, antibiosis, mycoparasitism
etc. Also, development of other biocontrol

26

Ph. 4 Symptoms of disease- artificial inoculation

mechanisms that act synergistically, which
certainly influences on the such little
intensity of attack by disease.

Most biofungicides are applying as a
preventive measure and act as a barrier
between the pathogenic fungus and plant
tissues and it is necessary to apply before
the emergence of new leaves or sensitive
part of the plant, at the first signs of the
disease or in the presence of favorable
climatic conditions for the emergence of
the disease (Quarles, 2000). In the constant
presence of the biocontrol agent with
multiple treatment, there is a covering of all
moments in preventing the disease.
Treating plants with T. harzianum 48 hours
before and immediately after inoculation
gave significantly poorer results (Table 1 and
2). The average values of disease intensity in
these two variants are - 44.16 and 42,55%
(Graph 1). In this case there are favorable
conditions for the growth of the pathogen and
the host plant and the time of 48 hours is very
little to release certain substances that limit
the growth of the pathogen. Similar findings
were presented by the BPIA (2014). Fungi
require specific environmental conditions to
proliferate and their means of affecting the
target organisms are diverse.
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Table 1. The influence of biological and chemical way for control of

Alternaria alternata (1 * year)

Total number of

Variant % of infecte leaves  Intensity of attack ( %)
leaves

Check @ 676 98,52 58,48

Antracol WP-70 + A. alternata 210 65,71 31,43

T. harzianum (several times )+ 359 58.50 1931

A. alternata

T. harzianum (before 48 hours) + 537 81.19 42,61

A. alternata

T. harzianum.+ A. alternata 520 78,65 40,51

Trilogy 70 EK (several times ) 360 85.56 46.94

+ A. alternata

Trilogy 70 EK (before 48 hours) + 333 75.08 42,54

A. alternata

Trilogy 70 EK + A. alternata 417 71,94 30,77

Neem oil has an expressive fungicidal
properties and can be used to effective
control of the leaf pathogens that cause
spots. Among the most fungi that act, there
is A. tenuis (Govindachari et al., 1998).
The content of Azadirachtin affects the
fungus and its spreading among susceptible
plants. For effective control of the brown
spot disease, it needs spraying once in 10
days (Teaser, 2015). According to Bozukov
(2005) Trilogy 70 EK is bioproduct with
high efficiency and prolonged effect

on supression the tobacco pathogens
- Peronospora tabacina and Erysiphe
cichoracearum. But in our research these
treatments had failed.

Neem oil affects mitochondrial oxidative
phosphorylation,  which  inhibit the
respiratory chain (Biswas et al., 2002).
The mechanism of action is thus causes
strong drying / suffocating of the pathogen.
Therefore, the greatest effect has applied
immediately after inoculation (average
intensity of attack - 31,83% (Graph 1).

Table 2. The influence of biological and chemical way for control of

Alternaria alternata (11" year)

Total number

Variant of leaves
KonTpona & 570
Antracol WP-70 + A. alternata 195
T. harzianum (several times )+ 331
A. alternata
T. harzianum (before 48 hours) + 350
A. alternata
T harzianum.+ A. alternata 487
Tril 70 EK 1 times

rilogy (severa ) 252

+ A. alternata

% of infecte leaves  Intensity of attack ( %)

87,72 52,46
64,10 35,38
58,01 21,09
86,00 45,71
85,22 44,59
85,56 4431

27



Tytyn/Tobacco,Vol. 65, N° 1-6, 23-29, 2015

Trilogy 70 EK (before 48 hours) +

A. alternata

Trilogy 70 EK + A. alternata

357

335

82,54 46,63

73,13 32,89

The other two variants with Trilogy 70 EK
gave poor results (averages - 45.63 and
44.59%). Its effect has the bigest expression
on the surface of leaves. According to the
declaration for Neem oil (Annonimus,
2015), thorough coverage of the leaves
provides good protection because prevents

contact and adhesion of the fungus on the
leaf. This means that aplication several
times or 48 hours before inoculation can not
prevent the penetration of this endotrophic
fungus, which results in higher values of
intensity of attack by disease.

Graph 1. Effect of use the alternative methods in control of

the brown spot disease (average values of two year investigations)

BCheck @

55.47

mAntracol Wp 70

intensity of the disease (%)
AUV

@T. harzianum
(several times)

@T. harzianum (before
48 h)

aT. harzianum

(immidiately after
inoculation)

OTrilodzi (several
times)

oTriodzi (before 48 h)

WTrilodzi (immidiately
after inoculation)

CONCLUSIONS

- There is a possibility to apply ecologically
frienndly methods in the control of pathogenic
fungus Alternaria alternata.

- The best results in our investigation were
obtained with the wvariant treated with
Trichoderma. harzianum several times during
the growing season.

- These results were better compared to
chemical control with the contact fungicide
Antracol WP-70.

- Bioproduct Trilogy 70 EK (1%) gave
somewhat poorer results, but its best activity

28

was achieved when applied immediately after
inoculation (as well as a chemical fungicide).
- Since the results obtained with this bioproduct
were identical to those of Antracol WP-70,
it can be recommended as a substitute for
chemical-based products.

- Comparing the biological way of protection
by chemical, biological is a good alternative to
the use of chemical fungicides in the control
of Alternaria alternata, the causing agent of
Brown spot disease on tobacco.

- The application of these methods, certainly
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supported by the facts on the effectiveness of increase the ecologically sense of producers at
this way of protection, on the one hand, and a higher level.
eligibility to human health, on the other, would

10.

11.

12.

13.

14.

15.
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CHAMAEMYIIDAE (DIPTERA) - PREDATORS OF APHIDS ON TOBACCO
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ABSTRACT

The use of natural enemies is the basic means of biological control of arthropods, vertebrates, weeds and plant
pathogens.

Chamaemyiidae, also known as silver flies or silver aphids, are larval predators of Homoptera found in a wide
range of cultural plants, trees and weeds.

Observation of silver flies was made during 2010-2012 in the region of Prilep, on 20 tobacco stalks and 100
tobacco leaves.

The collected material was further analysed under laboratory conditions.

During the investigations, the aphidophagous species Leucopis sp. (Chamaemyiidae) was determined as predator
of Myzus persicae Sulz. on tobacco.

Females lay their eggs singly on the underside of tobacco leaves, among the aphid colonies. The larva of this species
is considerably greedier during the second, and particularly during the third larval stage. Larvae are transformed
into pupae in the same plants on which they feed. Adults are mobile and they are able to locate the prey quickly.
Leucopis sp. survival on M. persicae and its quantitative representation was significantly higher in 2011-2012 than
2010. The most massive occurrence of silver flies is recorded in August.

Chamaemyiidae can be used in biological control of aphids, as a part of integrated protection against these pests.

Key words: tobacco, leaf aphids, predator, Chamaemyiidae, Leucopis sp.

CHAMAEMYIIDAE (DIPTERA) IPEJATOPHU HA JIMCHUTE BOLIIKHN HA
TYTYHOT

OcHoBa Ha OMOJIONIKAaTa KOHTPOJA HAa WICHKOHOTHTE, ‘pOCTHHULIUTE, IUICBEINTE W PACTUTEIHHUTE MATOTCHU ©
yrnorpebara Ha MPUPOIHH HETIpUjaTelIu.

Bunosure on pamunuja Chamaemyiidae ce mo3naru kako cpedperu myBu. Jlapeute ce npenatopu vHa Homoptera,
KOM JKMBEaT BO IIUPOK CHEKTap Ha KYJITYPHHU PaCTeHH]ja, APBja U ILJICBEIIH.

IIpoyuyBamara Ha cpeOpeHuTe MyBU Oea CIIPOBEICHH Ha TYTYHOT BO OKosnHara Ha [Ipmien Bo Texot Ha 2010-
2012 roguHa, CO MPUMCHA Ha CJICHUBE METO/M HA JIOBCH:C: MPOBEpKa Ha cUTe jncja o 20 TYTYHCKH CTpaka u
npoBepka Ha 100 TyTyHCKH JHCja.

CoOpaHnoT Marepujai Oele TOMOJTHUTEIHO ONIVICAYBaH U aHATU3UPAH BO JIA0OPATOPHCKH YCIIOBU.

[Tpu uctpaxyBamara ro rerepmuHupasme apuaoparauor Bun Leucopis sp. (Chamaemyiidae), kako npeparop Ha
Mpyzus persicae Sulz. Ha TyTyHOT.

JKenkara ru nonarajajuaTa MNOCANHCYHO, Mer'y KOJIOHMUTE O JIMCHUTE BOLIKH, HA JOJIHATA CTpaHa HA TYTYHCKUTEC
aucToBH. JlakoMocTa Ha JapBUTE € 3rojeMeHa 3a BpeMe Ha BTOPHOT, a MOCEOHO BO TPETHOT JIAPBEH CTEICH.
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JlapBuTe ce KyKIar, Ha UCTHTE PAaCTEHHja KaJe MITO ce XpaHene. Bo3pacHuTe ce MOOHMIHH U MOXe Op30 Ja ro

Jionypaar njeHoT.

OrcraHoKoT Ha BUAIOT Leucopis sp. Ha M persicae v Heropara KBaHTUTaTHBHA 3aCTAIIEHOCT € 3HAYMTEIIHO TOBUCOKA
B0 2011-2012 roguna otkoisiky Bo 2010 ronuna. HajmacoBHa 3acTaneHoCT Ha CpeOPEHUTE MYBH UMa BO aBrYCT.
Chamaemyiidae Moxe &1a ce KopucTtar BO OHMOJIONIKA KOHTPOJIA Ha DPACTUTEIHHUTE BOLIKKM M BO CKIJION Ha

HMHTErpajiHaTa 3alllTUuTa NpOTHUB OBUC IITCTHULIA.

Kuy4yHu 300poBH: TyTYH, JHCHHU BOIKH, peaatop, Chamaemyiidae, Leucopis sp.

INTRODUCTION

Chamaemyiidae (Diptera) are
small  cosmopolitan  flies. Immature
Chamaemyiidae are predators of scale
insects, mealybugs and aphids. They are
important means of biological pest control.
According to Gaimari and Turner (1996),
the family Chamaemyiidae is represented
by a small flies (1-4 mm) whose larvae are
predators on soft bodied Homoptera.
Adults occur in various grassland habitats,
in reeds, in mixed or deciduous forests,
in lowlands, but also in montane habitats
(Bartak and Papp, 2009).

According to Evenhuis (1992), they are
recorded as predators of aphids and coccids.
Colless and Mcalpine (1991), also recorded
them as predators of psyllids.

In Quebec, Canada, silver fly Leucopis
spp. (Chamaemyiidae: Diptera) larvae are
commonly encountered within apple aphid

colonies (Fréchette et al., 2008).

Silver fly is the specific host for H. pruni that
feeds only on Phragmites spp. (Rakhshani
etal., 2010).

Some species of Neoleucopis and Leucopis
were introduced into North America from
Europe, for control of Dreyfusia spruce
(Tanasijtshuk, 1997).

Thalji (1988, 1992), obtained
Chamaemyiidae as predator of aphids on
leaf sunflower in Serbia -Vojvodina.

Our first report of Chamaemyiidae as
predator of aphids in Macedonia was in
1996. Silver flies are found within aphid
colonies of tobacco in the region of Prilep
(Krsteska, 2002).

However, very little is known about the
ecology and biology of most of the members
of this group.

MATERIAL AND METHODS

Investigations were carried out during
2010-2012, on tobacco plants in the area of
Prilep.

The observations of silver flies were
made with application of the follow-
ing methods of catching: check of all
leaves from 20 tobacco stalks and check
of 100 tobacco leaves (Davies method)..
Monitoring and collecting of material from
tobacco seedlings was performed during to-
bacco vegetation, from May until the end of
September, at 10-day intervals.

The collected material was further nour-
ished, cultivated and analysed under labo-
ratory conditions.

For research of Chamaemyiidae in laborato-
ry conditions and for investigation of their
biology, standard methodology was applied.
Adults were fed on a mixture of honey and
yeast in cages, while larvae were reared on
tobacco leaves infested with M. persicae in
Petri dishes. Once formed pupae can be put
in tubes where the emergence of adults can
be easily observed.

Weight of silver flies in various stages of
growth was measured on Sartorius BL 210 S
analytical balance (d=0.1 mg), while length
and width on Carl Zeiss Jena binocular (25 x
5). Body length was measured by adding the
length of the head (without antennae) through
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the thorax to the abdominal length, to account

for differential curling of the abdomens.

RESULTS AND DISCUSSION

The Chamaemyiidae (Diptera) family,
commonly known as silver or aphid flies,
represents a group of larval predators
attacking  aphids, adelgids, scales,
mealybugs and are thought to be potentially
useful as biological agents of these insects.
The Chamaemyiidae family belongs
to the kingdom Animalia, subkingdom
Eumetazoa, phylum Arthropoda,
subphylum Hexapoda, class Insecta, order
Diptera, suborder Brachycera, division
Muscomorpha, Schizophora, Acalyptratae,
superfamily Lauxanioidea.

It is divided into three subfamilies:
Chamaemyiinae, Cremifaniinae,
Leucopinae.

Although the species of some chamaemyiid
genera are quite general in their feeding
habits, many genera are restricted to a

particular host taxon (Gaimari, 2012). In
all years of our investigations silver flies
were recorded as predator on M. persicae in
tobacco fields.

Larvae of silver flies were usually found
among colonies of green peach aphid -M.
persicae. The role they play in the long
term regulation of aphid populations can be
important, because their larvae are feeding
with them.

According to our investigations in the region
of Prilep, aphid infestations are inevitable
and occur every year, ranging from medium
to large. We collected Chamaemyiidae eggs
and larvae from tobacco leaves infested with
M. persicae. The collected material was
further nourished, cultivated and analyzed
under laboratory conditions.

Fig. 1 Leucopis sp.

During investigations we identified the
aphidophagous genus Leucopis and studied
the life history of Leucopis sp. (Fig. 1), as
an aphid predator on tobacco.

Eggs were laid in or near colonies of the host
on the underside of tobacco leaves. They
are laid singly among M. persicae colonies.
Acording to Clausen (1940a), they are laid
singly among the egg masses or colonies of
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the host. Tracewski (1983), observed that
Leucopis sp. nr. albipuncta eggs are usually
laid in a group of 2—-3 under apple leaves
in New Hampshire (cit. Fréchette et al.,
2008). According to Ghadiri et. al. (2003),
the average fecundity was 35.7 eggs.

The eggs are tiny, almost invisible, 0.35-
0.38 mm long and are pearly white, with the
surface bearing longitudinal ridges. They
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have two ends, the first one rounded and
the anterior end is a bit pointed. Eggs are
usually deposited horizontally on the leaf.
In our investigations, the duration of egg
stage was 2.5-3.5 days, similar to the data
reported by Clausen (1940a) - 3-4 days.
The average incubation period of Leucopis
glyphinivora Tanas is 2.7 (Ghadiri et. al.,
2003).

As the embryo develops, the color of the egg
turns from white to brown. By contraction
and spreading, larva tears the chorion and
then gently slides off the egg shell.

After hatching, the larva is of transparent
white color and is still egg-shaped. The
larvae are somewhat restricted by their
body size, being able only to subdue prey
smaller than themselves. First larval instar
was exclusively feeding on 1st and 2nd
nymphal instars of aphid.

During their growth, a larva shed two times
and passes through three larval instars
and becomes more and more mobile. The

larva is very similar to those of the family
Syrphidae, in the transition from the first
to the second stage. Larvae vary in rear
spiracles: in Syrphidae rear spiracles are
found together, and in silver flies they
are distributed along the edges of the last
segment, more or less protruding.

As the larvae of Leucopis sp. grow, the
integument is bare, they become larger and
they turn reddish (Fig. 2). Larval respiration
can be clearly observed through the cuticle.
In third larval stage (L3), larvae have the
average weight ranging from 4 mg to 6
mg, and the length from 4.5 mm to 5 mm.
According to Clausen (1940a), third instar
larvae of Leucopis bella are 5.00 mm long
and clothed only with tiny setae.

Larvae are tapered toward the head,
broadest in the abdominal region, and
bluntly rounded posteriorly, with caudal
spiracles. L3 is dorsally slightly curved and
ventrally slightly flattened.

Fig. 2 Larva

They have strong mouth-hooks, suitable for
catching the prey, sharp mouthparts like a
dagger, strong pharynx and head muscles
which help them to stab and suck the prey.
Their greed increases during the second, and
particularly during the third larval stage.
According to Sandhu and Kaushal (1977),
fly larvae are eating 40-60 aphids during
their development.

When they hunt aphids they do not disperse
them, which provide them constantly with
food. During the 3rd instar larvae are more

mobile, even move between aphid colonies
and plants (Fréchette et al., 2008).

In our investigations the duration of larval
stage is 6-7 days, which is less than findings
of Sandhu and Kaushal (1977), according
to whom this stage lasts 10-12 days. Larvae
of Leucopis verticalis Malloch complete
their development in 12 to 15 days (Sluss
and Foote, 1971).

Larvae do not leave excrements frequently,
but before pupation. The great quantity of
mucilaginous substance darkens quickly and
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attaches the puparium to the substratum. The
black excrements signalize that some larva in
the laboratory or in field was transformed into
pupa. In the nature, larvae are transformed
into pupae in the same plants on which
they feed, among the host: in the underside
of tobacco leaves, in leaf sleeve or hidden
among flowers and seed capsules (Fig. 3).

In Petri dishes, larvae seek for suitable
place for pupation in reverse side of leaves

or flowers, in hidden places far from light.
Puparium is formed from the last larval skin
and its color and patterns resembles of the
3rd stage. Immediately after pupation, the
pupa is soft and its inside is still pulsating.
Gradually, the skin of the pupae becomes
firmer. The puparium is reddish brown, the
front part of the pupae is rounded and adults
eclode from there. Posterior spiracles of the
mature larva persist unchanged.

Fig. 3 Pupa and wrinkled, dark aphids

The average pupal size is 3.5 mm and the
average weightis 5.5 mg. Inour investigations,
duration of pupal stage was 6-7 days. Sandhu
and Kaushal (1977) reported pupal duration
of 15-20 days. Puparium duration of Leucopis
glyphinivora Tanas. averaged 8.45 days
(Ghadiri et. al., 2003). The pupal period of

non-diapausing pupae of Leucopis verticalis
Malloch. requires about 12 days (Sluss and
Foote, 1971).

Before the eclosion of the imago, the pupa
becomes darker. As the head of imago
presses the puparium, it cracks and the
imago comes out of the pupa (Fig. 4 and 5).

Fig. 4 Pupa before eclosion
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Adult insects are small, winged,
considerably short and silvery grayish, with
dark grey spots on the head, thorax and
abdomen. The wings are moderately broad,
costa is continuous, vein Sc is complete,
striking crossveins and wing costal area
darkened. The head is almost round and

wider than the thorax. The facetae are
dark brown. Ocelli are present. Antennas
are black, third limb of the antenna is the
largest and arista is black and bare. Frons
is widened anteriorly, clypeus is small. On
mesonotum golden brownish lateral stripes
and bristles are present (Fig. 6).

Fig. 6 Golden brownish lateral stripes and bristles on mesonotum

The body is 3 mm long. Scattered small and
large bristles and microtrichia are present.
Typical for this species is that their body
is somewhat curved in the lower part, i.e.
the abdomen is curved downward. Legs
are black. Femur apices, some part of tibia
and tarsus is yellow. Male genitalia are
symmetrical. The species is distinguishable
using male characteristically genitalia.
Female has flexible tubular ovipositor.

In laboratory conditions, the imago lives
6-7 days. Adults are mobile and able to

locate the prey. Reproductively mature
females will found the prey while looking
for oviposition sites.

In our investigations, the growth of one
generation from egg to imago was 21-24
days. In nature, if no diapause intervenes,
the entire life cycle of Leucopis verticalis
Malloch. can be completed in 3342 days
(Sluss and Foote, 1971). Martelli (1908),
reported that the cycle from egg to adult
takes 30 days. In temperate regions, over-
wintering is occurring as diapausing pupae
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(Sluss and Foote, 1971). Their abundance is highly correlated with
Leucopis sp. survival on M. persicae and aphid density. On graph 1 and 2 are shown
quantitative representation was significantly the results of quantitative representation of
higher during the 2011-2012 than 2010. silver flies on tobacco.

m 2010
W 2011
2012

Graph 1. Quantitative representation of silver flies on tobacco (method of Davies)

20

15 %

- A,
T AN\
0 . 2012

Graph 2. Quantitative representation of silver flies on tobacco (survey of 20 tobacco stalks)

The greatest quantitative representations of Chamaemyiidae are noticed in August.

CONCLUSIONS
The eggs are tiny, almost invisible. The anterior end is a bit pointed. Duration of the
eggs are pearly white, 0.35-0.38 mm long, egg stage was 2.5-3.5 days.
with longitudinally ribbed surface and with After hatching, larva is of transparent white
two ends, the first one is rounded and the color and is still egg shaped. During its
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growth, the larva shed two times, passing
through three instars and becoming more
and more mobile. As the larvae of Leucopis
sp. grow, the integument is bare, they
become larger and they turn reddish. In
the third larval stage (L3), larvae have the
average weight ranging from 4 mg to 6 mg
and are 4.5 mm to 5 mm long.

Larvae are tapered toward the head,
broadest in the abdominal region, and
bluntly rounded posteriorly, with caudal
spiracles. L3 was dorsally slightly curved
and ventrally slightly flattened. Duration of
larval stage was 6-7 days.

The puparium is reddish brown, the front
part of pupae is rounded and adults eclode
from there. Posterior spiracles of the mature
larva persist unchanged. The average pupal
size was 3.5 mm and the average weight

was 5.5 mg. Duration of pupal stage was
6-7 days.

Adult insects are small, winged,
considerably short and silvery grayish, with
dark grey spots on the head, thorax and
abdomen. Scattered small and large bristles
and microtrichia are present. The body is
3 mm long. In laboratory conditions, the
imago lives 6-7 days.

In our investigations, the growth of one
generation from egg to imago was 21-24
days

The role that they have in the long term
regulation of aphid populations can be
important. They may be used for biological
control of aphids and in the scope of
integrated pest management against these
pests.
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ABSTRACT

Study on the effect of some foliar products in tobacco seedlings production was conducted in 2012 at the
Experimental field of Tobacco Institute - Prilep. Trials were performed with four organic foliar products (Slavol,
SCD Probiotics — EMa, Bioflor and Energy) combined with one fertilization with ammonium-nitrate and two
fertilizations with foliar products, including three fertilizations with foliar products only.

The investigated products have a positive effect on plants with roots, increasing their length from 20.00% to
33.68% and on plants without roots, which were 35.84% to 56.22% longer compared to the check.

They also have positive effect on the number of plants suitable for transplanting. In the variant fertilized with
ammonium nitrate and Bioflor, the number of these plants was 38.33% higher compared to the check.

The investigated foliar products did not give positive results in the increase of the root system length.

It can be stated that investigated organic products (Slavol, Bioflor, SCD Probiotics — EMa and Energy) can be used
for foliar fertilization of tobacco seedlings, individually or in combination with easily soluble mineral fertilizer
ammonium nitrate.

Keywords: tobacco seedlings, foliar fertilization, Slavol, SCD Probiotics -EMa, Bioflor

BJIMJAHUE HA HEKOU ®OJIMJAPHU CPEJICTBA BO ITPOU3BOJACTBOTO HA
TYTYHCKU PACA{

HcnuTyBamara 3a BiIMjaHUETO Ha HEKOH (OJTHjapHU CPEICTBA BO IIPOU3BOJICTBOTO HA TYTYHCKHU Pacaji ce U3BpIINja
Bo 2012 roaunra Ha OmuTHOTO mosie of HaydHWOT MHCTUTYT 3a TyTyH — [Ipmnen. McnuTtyBamara ce HalpaBeHH
co uetupu oprancku donujapuu cpeactea (Slavol, SCD Probiotics — EMa, Bioflor u Energy Bo xomOuHanuja co
€JIHO IPUXpaHyBambe HA aMOHUYM-HUTPAT U JIBE IPUXPaHyBamba o1 (hoJIHjapHUTE CPEJICTBA, KAKO U TP BosujapHH
MpUXpaHyBama caMo co GOIUjapHUTE CPEICTRA.

HcnutyBaHnTe CpeicTBa 3a NMPHXpaHyBalbe MMaarT MO3WTHBHO BIHMjaHHE BP3 3roJIEeMyBamETO Ha JIOJDKMHATA
Ha pacteHmjara co kopeH on 20,00% mo 33,68%, a pactenujara 6e3 xkopen ox 35,84 no 56,22% Bo ogHOC HA
KoHTpoJjata. Tue BiMjaar MO3WTHBHO M BP3 3rOJIEMYBambeTO Ha OpPOjOT Ha pacTEeHHja MOTOIHH 32 pacaayBambe.
Kaj BapujanTara npuxpaHyBaHa co aMOHHYM HUTpar U co (doiujapHoTo cpenctBo Bioflor, 6pojor e 3ronmemen 3a
38,33% B0 OIHOC HA KOHTpOJIATA.

HcnutyBannte QonujapHu CpeACTBa Helale MO3UTHUBHU PE3YATaTH BO 3rOJIEMYBAaETO HA JIOJDKMHATA Ha
KOPEHOBHOT CUCTEM BO OJJHOC Ha KOHTpOJIATA.
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Opn ucnuTyBamara ce KOHCTaThpa feka opraHckure cpenctsa Slavol, Bioflor, SCD Probiotics — EMa u Energy
MOXe JIa ce yrnoTpeOyBaar 3a (GoHjapHO MPUXPAHYBakE HA TYTYHCKHOT pacajl, MOCeOHO MM BO KOMOUHAIIH]ja CO

JI€CHO PAcTBOPIMBOTO MUHEPAIHO ['yOpe aMOHUYM HUTpAT.

Kayunu 300poBu: TyTyHCKH pacaj, ¢ponujapHo npuxpanysame, Slavol, SCDProbiotics -EMa, Bioflor

INTRODUCTION

Foliar fertilization is a technique of feeding
plants through the leaves. It is not a substitute
for basic or initial fertilization, but allows
rapid compensation of plant needs for some
important nutrients. With foliar fertilization,
utilization of nutrients increases to almost
90% and with soil fertilization it is only 10%.
All nutrients that can be received through the
root can also be received through the leaf.
Scientific research on foliar fertilization dates
from about 40 years ago.

In recent years, foliar fertilizers have been
obtained by extraction of organic fertilizers from
Californian worms, applying the technology of
beneficial microorganisms, along with addition
of biostimulators, plant hormones, certain
mineral elements and natural components
for protection from diseases and pests. These
fertilizers directly affect the biochemical and
physiological processes in plants and indirectly
the increase of microbiological activity of soil,
which results in increase of nutrient uptake by
the plants.

Little research has been done on the use of
organic foliar fertilizers in the production
of tobacco seedlings. For this reason, the
subject of this paper is to study the application
of several foliar fertilizers, separately or in
combination with easily soluble nitrogen
fertilizer. Our aim was to determine the effects
of their application in obtaining healthy
and good quality seedlings, as a condition
for stable and efficient tobacco production.
The available literature data mainly refers
to nutrition of tobacco seedlings with easily
soluble nitrogen fertilizers (Chile saltpeter

NaNO3 and nitromonkal KAN), but also to
the number and time of their application.
Benkovic (1964) recommends feeding of
tobacco seedlings with KAN and states that
the best time for application is when young
seedlings develop the first pair of true leaves
with approximate size of a nail. Then it is
necessary to apply a single fertilization with
150-200 g/10 m? KAN per seedbed. However,
previously non-fertilized soils need a second
fertilization with 150g KAN per seedbed. The
second fertilization usually takes place seven
days after the first one. Donev (1981) reports
that the first feeding should be performed with
10 g/m? ammonium nitrate when the seedbed
is completely green, the second prior to the
rapid growth stage with 15-20 g/m? and the
third one with the same amount of fertilizers,
depending on the condition of seedlings.
Seedlings should not be fertilized the last
ten days before transplanting in field. Drazic
(1995) recommends the first feeding to be
done with the emergence of the first pair of
leaves and the second one 7 to 10 days after,
with 15-20 g/m? amount of KAN.

Dimitrov et al. (2005) recommend the first
feeding to be made in the 4th-leaf stage
with 15 g/m?, the second one in the stage of
rapid growth with 20-25 g/m? and the third
with 10-15 g/m? ammonium nitrate.
Gveroska at al., (2012) reported that
tobacco seedlings treated with probiotic
ProBio Origina ™ have the highest length
of the root system, which is particularly
important for successful transplanting.

MATERIAL AND METHODS

Aromatic oriental tobacco Prilep P-66-9/7
was used as material for work. Investigations
were carried out at the Experimental field of
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the Scientific Tobacco Institute - Prilep in
2012 with the following variants:
1. Check (0) — non-fertilized
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2. Ammonium nitrate (34.4%) —first feeding
with 10 g/m?, second feeding with 15 g/m?
and third feeding with 20 g/m?

3. Ammonium nitrate (34.4%) - one feeding
with 10 g/m? + two foliar feedings with 1%
Slavol solution

4. Ammonium nitrate (34.4%) - one feeding
with 10 g/m? + two foliar feedings with
0.1% Energy solution

5. Ammonium-nitrate (34.4%) — one
feeding with 10 g/m? + two foliar feedings
with 10% Bioflor solution

6. Ammonium nitrate (34.4%) - one
feeding with 10 g/m? + two foliar feedings
with 10% SCD Probiotics -EMa solution
7. Slavol - three foliar feedings with 1%
solution

8. Energy - three foliar feedings with 0.1%
solution

9. Bioflor - three foliar feedings with 10%
solution

10. SCD Probiotics -EMa - three foliar
feedings with 10% solution

The first foliar feeding of seedlings was
applied on 29.4.2012, the second on
7.5.2012 and the third one on 16.5.2012.
The required preventive treatments were
also applied to protect seedlings from
diseases and pests.

Total length of seedlings (stalk and root),
length of seedlings without root, length of
root, seedlings weight, leaf number of the
seedlings, number of plants suitable for
transplanting and length of the period of
seedlings production were the subject of

this research.

The following mineral and organic-mineral
fertilizers were used in the research:
Ammonium nitrate - the nitrate salt of
ammonium, with chemical formula NH NOG"
It contains 34-35% nitrogen, half of which
is in the form of ammonium (NH4), and
the other half in the form of nitrate (NO3).
Producer — Russia.

ENERGY - organic foliar fertilizer rich in
organic bioactive substances extracted from
the mineraloid leonardite. It is composed of
humic acid, fulvo acid, plant extracts and
natural biostimulators (vitamins, ferments).
Producer — Agromarket Igor, Strumica, R.
Macedonia.

BIOFLOR - liquid organic microbiological
fertilizer. The basis of Bioflor is the manure
obtained from Californian worms. Producer
— Indus Dooel, Skopje, R.Macedonia

SCD PROBIOTICS - EMa - liquid organic
microbiological fertilizer. composed of
natural ingredients, based on the principle of
“effective microorganisms (EM). Presently,
it consists of four groups of microorganisms:
lactic acid bacteria, photosynthetic bacteria,
yeasts and actinomycetes. Producer — SCD
Probiotics, USA.

SLAVOL - natural bioorganic fertilizer
containing  bacteria (nitrogen-fixing
bacteria and phosphate-mineralizators),
natural vitamins and growth stimulators.
It is universally certified fertilizer that can
be used in organic and traditional farming.
Producer — Agrounik, doo Beograd, Serbia.

RESULTS AND DISCUSSION

Foliar feedingis often called “strengthening”
of tobacco seedlings. According to the
investigations, all tested products show
stimulating effects on growth and quality
of tobacco seedlings and on the number
of plants suitable for transplanting. The

presented data represent the average
values obtained from 10 replicates. The
obtained results of foliar application will
be compared with variant 1 (non-fertilized
check) and variant 2 (traditional mode of
feeding).

Total length of seedlings (stalk and root)

The applied foliar products have a positive
impact on seedlings length, i.e. on their

growth and development.
The length of seedlings ranged from
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approximately 19.0 cm in the check variant
1 (non-fertilized) to 22.8 cm in variant

2, fertilized only with ammonium nitrate
(Table 1).

Table 1. The effect of foliar feeding on seedlings length (cm)

No. Variants % % %
1 Non-fertilized check (9) 19.0 100.00 83.33 -
2 AN"344% -F¥ 22.8 120.00 100.00 -
3 AN?34.4% - FY + Slavol-F? 23.8 125.26 104.38 100.00
4 AN? 34.4% -F"+ SCD Probiotics ~Ema—F? 23.5 123.68 103.07 100.00
5 AN%34.4% -FY+ Bioflor—F? 22.8 120.00 100.00 100.00
6  AN%34.4% -FV + Energy-F? 254 133.68 111.40 100.00
7  Slavol -F?¥ 24.7 130.00 108.33 103.78
8  SCD Probiotics -Ema — F¥ 24.9 131.05 109.21 105.96
9  Bioflor—F? 24.2 127.36 106.14 106.14
10  Energy - F? 232 12210 10175 91.34
AN? —Ammonium nitrate LSD

FY- One feeding 5%=0.73 cm

F? — Two feedings 1% =0.97 cm

F? —Three feedings

Compared to the check, the length of
seedlings in variants with combined
fertilization increases from 20.00% in variant
5t033.68% in variant 6; compared to variant
2 the increase of length ranges from 3.07%
in variant 4 to 11.40% in variant 6.

Variants 7,8,9 and 10 fertilized only with
foliar products also increased the seedlings
length from 22.10% in variant treated with
Energy to 31.05% in variant treated with
SCD Probiotics-Ema. Compared to variant 2,
the increase ranged from 1.75% with Energy

0.1%=1.26 cm

to 9.21 % with SCD Probiotics-Ema.
Compared to combined fertilization,
fetilization with foliar products only increased
the length of the seedlings from 3.78% with
Slavol to 6.14 % with Bioflor, and with
application of Energy the length decreased
for 8.66%. The highest increase was obtained
in variant 6, fertilized with combination of
ammonium nitrate and Energy.

The statistical analysis of data shows
significant differences in all variants fertilized
with foliar product compared to the check.

Length of seedlings without root

The length of tobacco seedlings without root
is another important trait for determination
of quality. Some of the seedlings are stunted
in growth, with unusually developed root.
These plants should not be transplanted in
field because they give lower yields.

From the presented data on the length of
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tobacco seedlings without root (Table 2),
the same conclusion can be made as for
the seedlings with root: in all variants
where foliar treatment was applied,
the length of the stalk with leaves is
greater compared to the check variant.
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Table 2. The effect of foliar feeding on the length of seedlings without root (cm)

No. Variants % % %
1 Non-fertilized check (@) 13.2 100.00 72.52 -
2  AN9344% -F» 18.2 137.35 100.00 -
3 AN? 34.4% - FY + Slavol — F? 19.2 144.90 105.49 100.00
4 AN?34.4% -FY+ SCD Probiotics —-Ema — F? 19.7 148.67 108.24 100.00
5 AN934.4% -FY+ Bioflor — F? 18.0 135.84 98.90 100.00
6  AN”34.4% -FY + Energy — F? 20.0 150.94 109.89 100.00
7 Slavol — F» 20.7 156.22 113.73 107.81
8 SCD Probiotics —Ema — F? 19.8 149.43 108.79 110.00
9  Bioflor—F¥ 19.4 146.41 106.59 107.78
10 Energy — F¥ 18.9 142.64 103.84 94.50
AN? - Ammonium nitrate LSD
FY- One feeding 5%=1.17 cm
F? — Two feedings 1% =1.55cm

F? - Three feedings

The length of seedlings without root ranges
from 13.25 cm in the check to 18.2 cm in
variant 2. So, in this variant, the feeding
resulted in 37.35% higher average length
of the stalks compared to the check,
which means that nitrogen application
has a significant effect on growth and
development of tobacco plants.

In combined feeding, the length increase
in plants without root ranges from 35.84%
(variant 5, AN® + Bioflor) to 50.94%
(variant 6, AN? + Energy), and in variant
2 the increase ranges from 5.49% in variant
3 to 9.89% in variant 6. Only in variant 5
(AN? + Energy) plants without root showed
1.10% lower length compared to the plants

0.1%=2.01 cm

in variant 2.

Compared to the check, feeding only
with foliar products increased the length
of seedlings from 42.64% in variant 10
(Energy) to 56.22% in variant 7 (Slavol).
Compared to variant 2, the increase of
seedlings length ranges from 3.84% in
variant 10 to 13.73% in variant 7.

The analysis of variance and LSD test
show high statistical significance of the
values obtained in all investigated variants
compared to the check, indicating that
differences in length of the above-ground
part of plants between the check and
fertilized variants are result of the activity
of applied products.

Length of root

Theaim of feedingisto provide fastand good
quality nutrition to tobacco seedling, i.e. to
allow normal growth and development both
ofits above-ground parts and the root system.
In our trials (Table 3), the highest average
root length of 5.8 cm was obtained in the
check variant. This was expected, because
the availability of nutrients in the soil
affects the development of the root system.

In the opposite case, when the amount of
nutrients is not sufficient, plants are forced
to develop their roots in lower layers of soil
in search for food, as is the case with the
check (non-fertilized variant).

In variant 2, the average root length is 4.6
cm, which is 1.15 cm ( about 20.00%) less
than the check variant,.
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Table 3. The effect of foliar feeding of seedlings on root length (cm)

No. Variants % % %
1 Non-fertilized check (9) 5.75 100.00 125.0 -
2 AN2344% -F> 4.6 80.00 100.00 -
3 AN%34.4% -FY+ Slavol — F? 4.4 76.52 95.65 100.00
4  AN%34.4% -FY+ SCD Probiotics —-Ema — F? 53 92.17 115.22 100.00
5 AN? 34.4% - FV + Bioflor — F? 4.6 80.00 100.00 100.00
6  AN?34.4% -FY+ Energy — F? 5.5 95.65 119.56 100.00
7  Slavol - F» 5.6 97.39 121.74 127.27
8  SCD Probiotics ~Ema — F¥ 5.1 88.69 110.87 96.23
9  Bioflor—F? 4.9 85.21 106.52 106.52
10 Energy — F» 4.3 74.78 93.48 78.18
AN? - Ammonium nitrate LSD
FY- One feeding 1% =0.68 cm

F? — Two feedings
F? - Three feedings

The root length in variants with combined
fertilization ranged from 4.4 cm in the
variant with ammonium nitrate + Slavol, to
5.5 cm in the variant with ammonium nitrate
+ Energy. Of all variants with combined
fertilization, the best results were obtained
in variant 6 (AN? + Energy). The average
root length in this variant was 5.5 cm, which
is higher than in the other variants (3, 4, 5)
where combined fertilization was applied.

In all variants with foliar feeding a decrease
of the root length was observed. The
lowest decrease compared to the check
was estimated in variant 7 (2.61%) and the
highest in variant 10 (25.22%). Comparison
between variants with foliar feeding and

0.1% = 0.88 cm

variant 2 shows that the use of the above
products, except for variant 10, gave better
results and increased the root length from
6:52% in variant 9 to 21.74% in variant 7.
Comparison between the variants with
combined feeding and those with foliar
application reveals that the best results
were obtained in variant 7, where the
increase of root length was 27.27%.
The decrease of root length in tobacco
seedlings as a result of feeding was
confirmed through statistical processing of
data by the analysis of variance and LSD
test. The decrease of root length ranged
from 0.1% in variants 2, 3, 5 and 10 to 1%
in variant 9.

Seedlings weight

Weight of the seedlings is a parameter
which indicates that tobacco plants, under
the influence of fertilization, formed a well
developed plant mass with adequate supply
of nutrients, which promises successful
transplanting and acceptance of tobacco in
field (Table 1).

The lowest amount of organic matter was
formed in the check variant, with an average
weight of 5.09 g/plant. Positive impact on
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formation of organic matter was observed
in Variant 2, which had an average weight
of 6.04 g/plant, or 18.66% higher than the
check.

Higher average weight of seedlings was
observed in all variants with combined
fertilization. The increase of seedlings
weight in relation to the check ranges from
16.30% in variant 5 to 30.45% in variant 3.
Foliar feeding also showed a positive effect
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on seedlings weight. Compared to the
check, the increase of weight ranged from

16.64% (variant 7) to 25.73% (variant 10).

Table 4. The effect of foliar feeding on seedlings weight (g)

No. Variants % % %

1 Non-fertilized check (9) 5.09 100.00 84.27 -

2 AN?344% -F» 6.04 118.66 100.00 -

3 AN?34.4% -FY + Slavol — F? 6.64 130.45 109.93 100.00
4  AN?34.4% -FY+ SCD Probiotics -Ema — F? 5.98 117.48 99.00 100.00
5 AN?934.4% -FY+ Bioflor— F? 5.92 116.30 98.01 100.00
6  AN?344% -FY+ Energy — F? 6.18 121.41 102.31 100.00
7  Slavol - F? 6.09 116.64 100.82 91.72
8  SCD Probiotics -Ema — F» 6.37 125.14 105.46 106.52
9  Bioflor—F? 5.77 113.35 95.52 97.47
10 Energy — F¥ 6.40 125.73 105.96 103.56

AN? - Ammonium nitrate
FY- One feeding

F?» — Two feedings

F? - Three feedings

Comparison between variants 3,4,5 and 6
and variants 7,8,9 and 10 shows that variants
8 and 10 with applied foliar feeding showed
better results in the increase of seedlings
weight than variants 4 and 6 with combined
fertilization, while variants 7 and 9 showed

LSD

5% =0.68 cm
1% =0.73g
0.1% =0.95¢

lower effect than variants 3 and 5.

The statistical analysis of data shows
a presence of statistical significance,
indicating that fertilized plants have higher
weight due to the activity of the feeding
products.

Leaf number of the seedlings

Important trait in the production of tobacco
seedlings is the number of leaves formed on
the stalk in the period prior to transplanting.
The average number of leaves in the check
variant is 6.4, and in variant 2 it is 6.8.

In all variants with combined feeding as well
as in those fertilized with foliar product, the

average leaf number is 6.8 (in variants 3, 4,
5,6, 7 and 9) and 6.7 (variants 8 and 10).

The presented data show that the effect of
feeding is negligible but, compared to the
check, thereisstillsomeincreaseinthenumber
of leaves, ranging from 4.68% to 6.25%.

Table 5. The effect of foliar feeding on leaf number of the seedlings

No. Variants % % %
1 Non-fertilized check (@) 6.4 100.00 94.11 -
2 AN9344% -F? 6.8 106.25 100.00 -
3 AN?934.4% -FY+ Slavol - F? 6.8 106.25 100.00 100.00
4  AN?34.4% -F"+ SCD Probiotics —-Ema — F? 6.8 106.25 100.00 100.00
5 AN 34.4% - FY+ Bioflor — F? 6.8 106.25 100.00 100.00
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6  AN934.4% -FY+ Energy — F? 6.8 106.25 100.00 100.00
7  Slavol - F» 6.8 106.25 100.00 100.00
8  SCD Probiotics —Ema — F¥ 6.7 104.68 98.52 98.53
9  Bioflor—F¥ 6.8 106.25 100.00 100.00
10  Energy — F? 6.7 104.68 98.52 98.53
AN? - Ammonium nitrate LSD

FY- One feeding 5% =n.s.

F? — Two feedings 1%=0.73g

F? - Three feedings 0.1% = 0.95¢g

In addition, it should be noted that leaf
number is a distinctive trait of tobacco

seedlings which is difficult to change, even
with better nutrition of plants.

Number of plants suitable for transplanting

The lowest number of suitable plants was
foundinthecheck-9600plants/10m?(Table6).
In variant fertilized with ammonium nitrate,

the average number of suitable plants was
11680/10m?, which is 21.66% higher than
the check.

Table 6. The effect of foliar feeding on the number of plants suitable for transplanting

10m?

No. Variants (1 seedbed) % % %
1 Non-fertilized check (@) 9600 100.00 82.19 -
2 AN9344% -PF¥ 11680 121.66 100.00 -
3 AN”34.4% -FY+ Slavol - F? 11360 118.33 97.26 100.00
4 AN 34.4% -FY+ SCD Probiotics -Ema — F? 11520 120.00 98.63 100.00
5 AN%344% -FV+ Bioflor — F? 13280 138.33 113.70 100.00
6 AN 34.4% -FY + Energy — F? 12800 133.33 109.59 100.00
7  Slavol - F? 12000 125.00 102.74 105.63
8  SCD Probiotics —-Ema — F? 11840 123.33 101.37 102.78
9  Bioflor— F¥ 12480 130.00 106.85 91.76
10  Energy — F? 12160 126.66 104.11 95.00

ANY - Ammonium nitrate
FY- One feeding

F? — Two feedings

F? - Three feedings

With combined fertilization, the number of
plants suitable for transplanting increased
from 18:33% (variant 3) to 38.33% (variant
5) compared to the check, while feeding with
foliar products increased it from 23.33% to
30.00%.

The increased number of seedlings suitable for

46

transplanting is a result of feeding, either by
soil or foliar application, because availability of
nutrients allows higher photosynthetic activity
and thereby better growth and development of
higher number of plants per unit area.
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.Length of the period of seedlings production

The length of the period of seedlings
production (from sowing the seed to
transplanting) is very important for
production of a good quality tobacco. In our
investigations, the seedlings were ready for

transplanting in about 44 days, except for
the non-fertilized check which took another
4-6 days to reach the appropriate size for
transplanting.

CONCLUSIONS

* Feeding the seedlings with ammonium-
nitrate and organic foliar products
(separately or in combination) has a
significant impact on the increase of
seedlings length. The best results for
this parameter were obtained in variant
6, fertilized with ammonium nitrate and
Energy.

* Feeding of tobacco seedlings also
resulted in increase of their weight,
which is evident in all the varieties
investigated. The best effect on this trait
was achieved in variant 3, fertilized
with ammonium nitrate and Slavol,
which gave 30.45% increase of weight
compared to the check.

* Feeding with foliar products had no
effect on the increase of root system

length. The best results for this trait
were obtained in the check variant.

» Feeding of tobacco seedlings has a
positive impact on the increase of the
number of plants per unit area that are
suitable for transplanting. Most of the
suitable plants were obtained in variant
5, fertilized with ammonium nitrate and
foliar product Bioflor.

* According to the obtained results, the
investigated organic foliar products
Slavol, Bioflor, SCD Probiotics-EMa
and Energy can be used for foliar
feeding of tobacco seedlings separately
or in combination with easily soluble
mineral nitrogen fertilizers such as
ammonium nitrate.
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ABSTRACT

Prilep 66 - 9/7 is the most common variety in production of oriental tobacco in Prilep area. This variety provides
the raw material with high quality and flavor, typical for oriental tobacco. Experiment was placed in the region

of Prilep in the period 2013-2014. Oriental variety Prilep 66 9/7 was used as a testing material. The aim of
this study was to demonstrate the quality of materials, expressed through the physical characteristics of the raw
material, which is obtained by application of appropriate agro-technical measures in various meteorological years
of tobacco production.

Keywords: physical characteristics, raw tobacco, Prilep 66- 9/7

OU3NYKU KAPAKTEPUCTUKHU HA TYTYHCKATA CYPOBHUHA - ITPUJIEII 66 - 9/7

Bo mpou3BoACTBOTO Ha OPHEHTAJICKH TUII TYTYH BO IIPUWIETICKHOT PEOH, Haj3acTamneHa e coprara IIpunen 669/7.
CypoBHHaTa 071 0OBOj THUII TYTYH € CO BUCOK KBJIMTET, KAPAKTEPUCTUYHA 32 apOMATHYECH OPUEHTAJICKU THII TYTYH.
Omnurot Gerre nmocraseH Bo peoHot Ha [Ipuiern, Bo 2013 u 2014 roguna. Kako Marepujan Bo HCIMTYBambeTo Oelie
kopucteHa coprara IIpuien 66 - 9/7. Llenta Ha oBa HCTpakyBame Oellle Jla ce JEeMOHCTpUpa KBAJIUTETOT HA
MarepujaioT, U3paseH NpeKy (pU3NYKUTe KapaKTepUCTHKU Ha TYTYHCKaTa CypOBHHA, I0OMEHa CO KOPHCTEHE Ha
COOJIBETHH arpoTeXHUUYKN MEPKU BO PA3IUYHU METEOPOJIOIIKY TOUHH Ha IPOU3BOJICTBO.

Kayunu 300poBu: GU3NUKN KapaKTEpUCTUKH,TYTYHCKa cypoBuHa, [Ipunen 66- 9/7
INTRODUCTION

Tobacco (Nicotiana tabacum L.) has A large part of work activities are carried

been cultivated almost in all districts in
Macedonia with ages, especially when it
comes to production of aromatic type of
tobacco. It is traditional agricultural crop
where labor force has a great importance.

out manually, but recently, more attention
is paid to implementation of new technical
achievements in production process.
So, most of the working operations are
carried out mechanized (transplantation
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of seedlings, cultivation, irrigation with
fertilization etc.). The most important
thing is to increase productivity while
obtaining high quality tobacco. Modified
traditional practices of tobacco producers
made contribution for larger productivity.
Therefore, modern tobacco producers
pay more attention to agro-technical
measures and protection from the starting

point (production of seedlings), till the
end of harvest. Mainly, oriental varieties
of tobacco in Macedonia are grown in
accordance with soil characteristics as
well as climatic conditions in the territory,
S0 tobacco receive specific characteristics
which determines the value of raw tobacco
material.

MATERIAL AND METHODS

The experiment was placed in the
region of Prilep, at the land of individual
tobacco producer. Tobacco seedlings were
traditionally produced, in cold beds covered
with polyethylene. For that purpose, 5 g per
10 m? certified tobacco seed from Scientific
Tobacco Institute — Prilep has been used.
The sowing of tobacco was made on 15
March, in 2013 and on 19 March, in 2014.
All necessary agro-technical measures
were applied during the period of tobacco
seedlings production.In this study, the
experiment was set-aside area of 7 acres
(fallow land from previous year, 2012). The
main processing of the soil in 2014 year is
due to loosening the soil as a result of the
surface preparation in the previous year.To
achieve the best results, the regulation must
be carried out on plug plang, and semi-spiral
functions of cultivator should be regulated.
In order to collect the maximum moisture of
autumn and winter precipitation, a different
way of plowing is done, until the spring of
preparation allows the trimming the surface,
inorder to achieve greater grinding of lumps.
Transplanting of tobacco seedling was made
in the second half of May, with mechanical
transplanting machine (three seats program
AGROBAR Vinica). Transplanting

machine was served by five workers, from
which three batteries for planting and the
two positions for seedlings transplanting.
Planting density of the tobacco seedling
was 40x15 cm on previously prepared soil.
Additional cultivation is carried out at a
depth of 12-15 cm, after accepting tobacco
seedlings (to reduce the growth of weeds).
During the growing season in 2013 (July,
August), irrigation was made several times
with rotary sprinkler model “Rink”. In
both production years fertilization with
mineral fertilizer NPK (8:22:20) was
performed on the surface of about 350 kg/
ha. Tobacco harvesting was performed
manually in technical maturity of leaves.
Tobacco leaves were strung with threading
machine (Glotsas Tobacco Machines).
Tobacco was sun cured in traditional way,
on scaffolds covered with polyethylene. For
two production years, following physical
properties were determined: leaf dimension
(cm), main rib (%), leaf thickness (um),
materiality of the tissue (g/m2), as well
the yield of dry weight per unit area (kg/
ha).Analysis of physical properties was
performed on pre-prepared tobacco leaves,
cleaned of soil, dust and other impurities.

RESULTS AND DISCUSSION

The results showed that there is a need
of using the respective equipment in the
process of tobacco production, such is deep
plowing to be executed with one aggregate
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composed of IMT-539 with two-raw plough,
penetrating at about 25-30 cm. In order to
keep on with good agricultural practice,
the processing of the soil in autumn, was
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controlled by on plows devices to plough
arable layer on the surface on the soil rich
with plant residues, but at the same time to
translocate it at the bottom that will be used
by the roots’ system of the plant (Davchev,
2007). In the secondary management of
soil, the same aggregate, tractor IMT 539
and two-raw plough were used. The results
showed that if the unit is regulated, it is
enough one spring plowing cultivation of
the surface. When saving or reducing the
working processes (instead of three main
treatments, should be two treatments),
up to 10 % energy per hectare area can
be reduced, and thus, a lower production
cost for one kilogram of tobacco can be
directly saved. It is necessary to follow
different conditions at the field in order
to implement appropriate cultivation
practices for producing high-quality
tobacco. It is very important to emphasize
the quality of tobacco seedlings and its
manipulation, regulation of the discs itself
as well, which directly depend on quality

of transplantation. According to Davchev
(2007), the success of the adoption of
seedlings depends on agro-meteorological
conditions at the time of transplanting, the
type of the soil, the extent of its preparation
etc..The frequent oscillations in temperature
usually reduce the proper development
of the root. Distribution of rainfalls
through the vegetation period in 2013 was
inadequate (May, June, July and August).
Total rainfalls didn’t exceed more than
178,2 mm. Accordingly, simultaneously
with transplanting watering of tobacco was
performed, thus allowing easier acceptance
of tobacco seedlings in new conditions
at the open field. Vukadinovic (1999),
claims that in the period of transplantation
the plant easy avoids stress as a result of
particular morphological and physiological
adaptations in addition with proper quantity
of water. The next year (2014), irrigation
of tobacco was not recommended due to
excess of water (Table 1).

Table 1.Meteorogical data (vegetation period 2013 -2014)

2013 2014
Month ; .
Temperature Rainfalls Temperature Rainfalls
May 17.3 74.8 15.2 52.1
June 19.8 78.0 19.7 35.0
July 22.4 9.2 22.1 74.6
August 23.8 16.2 22.2 68.6

*Source: National Hydrometeorological Services of R.Macedonia (weather station in Prilep)

During the vegetation, tobacco plants
create and accumulate a certain amount
of green mass in the leaves of which,
after drying, it gets dry weight. This
amount of tobacco depends mainly on
the biological potential of the variety, the
quality of tobacco seedling, meteorological
conditions,  largely = byagro-technical
measures during the vegetation, the degree
of maturity of tobacco, and drying process
afterward. Drying tobacco is very important
postharvest practice for obtaining the best
possible quality of tobacco. According to

Dimitrieski&Miceska (2011), dry tobacco
yield from Prilep 66 9/7, is ranged from
2000 to 3600 kg/ha. The yield is highly
dependent on growing conditions and
applied agricultural practices. The average
yield for both years (2013-2014) amounted
to 2400 kg/ha. The results of our research
are in correlation with the data reported by
authors. Maturity of the Tobacco and drying
process have great influence on obtain dry
mass. The results showed that 615 kg green
mass of tobacco is required to be dried, so
to be produced 100 kg of dry mass.The

51



Tyryn/Tobacco,Vol. 65, N° 1-6, 49-53, 2015

dimensions of the leaves depend on the
variety, environmental conditions as well as
agro technical measures in the vegetation

period. The following data show the average
values of leaf dimensions by harvest.The
leaves from the top have smallest size.

Table 2. Average value of length and width of tobacco leaf (average 2013/14)

Harvest Length, cm Width, cm Ratio L:W
Lower 10.70 5.60 1.91
Middle 15.80 7.40 2.13
Upper 10.30 5.00 2.06

Average 12.26 6.00 2.03

Table 2, clearly express the legality
regarding the dimensions of tobacco leaves.
The highest average length have leaves from
middle belt (15.8 cm), and the lowest ones
from the upper belt (10.3 cm). Karajankov
et al. (2007), claim that oriental types of
tobacco have small leaves up to 18 cm.
The highest average width have the leaves
from the middle (7.4 cm), and least, those
from upper belt (5.0 cm). Data show that
dimensions of the leaves are the result of
the type of tobacco, or variety, and agro-
environmental conditions during vegetation.
The ratio length:width of the leaf, actually
determines the form of the leaf. In general,
the form of tobacco leaf is varieties feature
which depends on affiliation. It is directly
affected by weather conditions of and agro-
technical measures implemented during
vegetation of tobacco (Boceski, 2003). The
shape of the leaf is not a significant feature
in the technological processing of the leaf,
because during drying it changes as a result
of contraction of the leaf and reducing the
surface of tissue.Data in Table 2 show that the
ratio L: W of the leaves as the average value
of the leaves is 2.03. It means that ratio is

favorable, if considered that the best ratio is 2:
1 (lamina is relatively symmetric with regard
to the main rib). Mitreski (2012), points out
that ratio green: dry mass of oriental tobacco
Prilep varieties, ranges from 6.11-6.95: 1. In
terms of technological characteristics of raw
tobacco, or the contents of tobacco ribs, they
are an important indicator of the quality of
raw material. The high content of main rib
is always a sign of poor quality. The content
of main rib in the oriental tobacco is low
and rarely exceed 20% of the total weight
of the leaf (Mitreski, 2012).The thickness
of tobacco leaf depends on the anatomical
structure, cell size parenchyma, thickening
ofthe membrane and intracellular spaces. For
thickness, ribs have some effect. In general,
as long as the leaves are thicker, the quality
i1s even worse, and vice versa. Materiality
tobacco leaves indicates the amount of dry
matter (g / m?), which is located in the leaf
tobacco per unit leaf area without main rib
and without secondary ribs. Materiality
i1s variable, but within certain limits.The
obtained values of the physical properties of
the raw material of Prilep 66 9/7, shown in
Table 3.

Table 3. Physical characteristics of raw tobacco (average 2013/14)

Harvest Rib, % Leaflamina, % Thickness, pm Materiality,g/m?
Lower 22.99 77.05 65.90 42.13
Middle 18.68 81.30 73.20 46.28
Upper 15.49 84.51 91.70 67.35
Average 19.05 80.95 76.94 51.92
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The content of the main rib decreases
from bottom to top (Table 3). According
to the legality, increasing participation
of leaf going from the bottom up, this is
characteristic of oriental tobacco. The
results show that leaf lamina is represented
by 77.05% (lower leaves), 81.30% of the
leaves from the middle band, and 84.51%
in the top insertions. The average value
(19.05%) of main rib and (80.95%) lamina
as characteristic of the variety, positively
influence physical and degustative properties
of raw material. The thickness of the leaves

increases, going from the bottom (65.9um)
to the middle band,up to the top (91.7um).
The results fit with the materiality of raw
tobacco, in the range of oriental tobacco
(Uzunoski 1985). The greatest features of
materiality haveupperleaves (67.35g/m?).
Greater materiality in upper insertions
explained as a result of their enhanced
photosynthesis activity by transferring part
of the plastic materials from the lower to the
upper leaves (Macedonian oriental types
of tobacco are characterized by moderate
materiality).

CONCLUSIONS

The yield and quality of tobacco began to be
formed already in the process of production
of tobacco seedlings, as a main factor for
better acceptance after transplanting.

The results showed that there is a need of
using therespective equipmentin the process
of tobacco production. The meteorological
conditions have great influence on process
of production.

Apart from the biological potential of the
variety, the obtained yield and quality
largely depend on influence of many other
environmental factors, including on time
solid preparation and tillage of the soil.

The ratio 6.1: 1 between green mass and
dry mass of tobacco means that during the
process of drying, significant physiological
changes, took place in the structure of the
leaves of tobacco.

Mainly, 80.95% is the leaf lamina, while the
contents of the rib represents 19.5% of the
entire leaf. Materiality of the Tobacco leaf
is on average 51.92 g/ m?, ranges within the
limits of oriental varieties of tobacco.

In order to achieve adequate yield and
quality of raw material it is recommended
to implement appropriate, on time agro
technical practices.
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ABSTRACT

The aim of this study to evaluate by economic performance and consumer properties of our new lines Burley.
Therefore defined economic ones, chemical indicators and the smoking properties of the newly selected seven
lines of Burley tobacco. The obtained results show that with the best economic performance is Line 1362, followed
by Line 1390. With respect to all new production lines superior standard Burley 21 variety, which is an indication
of the success of the selection work. In complex by chemical parameters differ Line 1362, Burley 21 variety and
Line 1390. Good smoking and properties revealed Line 1362 and Burley 21 variety. The overall results suggest
that as a variant with the best economic features and consumer properties is presented Line 1362. Other research
options are with medium quality. Very good comprehensive evaluation of Line 1362, allowing it to be offered for
production testing and offering for recognition as a new variety of Burley tobacco.

Key words: Burley tobacco, new lines, yield, chemical indicators, smoking properties

EKOHOMCKH U YIIOTPEBJINBU CBOJCTBA HA HEKOU HOBU JIMHUU
TYTYH O] THIIOT BEPJIEJ

LlenTa Ha OBa MCHHTYBAmkbE € OLICHKA HA CTOIIAHCKUTE KapAaKTEPUCTHKH U yIOoTpeOHaTa BPEAHOCT Ha HALLIUTE HOBU
JMHHU o TyTyH Tul bepiej. OnpeneneHu ce CTONAaHCKH, XeMHUCKH HHIMKATOPH M IyIIaYKUTE CBOjCTBA HA CEIyM
HOBH JINHUH TyTyH THII bepnej. loOnennTe pe3yaTaT MoKaXyBaar JeKa CO Hajao0pu CTOMaHCKH KapaKTePUCTHKH
e muarja 1362, mpocneneno co muaAja 1390. CruTe HOBM NTMHUM CcE CIIOPENEHH CO Hajro0paTa cTaHAapaHa COpTa
Beprej 21, xoja e TokazaTen 3a yCIENIHOCTa Ha celeknujaTa. [0 KOMIIIEKCHOCTa Ha XEeMUCKUTE MapaMeTpH ce
ncTakHyBaar nuHUjata 136, coprata bepnej 21 u muanjara 1390. Co moOpu myIIedkn CBOjCTBA C€ OMIUKYBaaT
nuaAjaTta 1362 u coprara bepiej 21. LlenmocHo pe3yaTaTti ykaXyBaar Ha Toa Ieka Kako eJHa BapHjaHTa co HajroOpu
CBOjCTBa KapaKTEPUCTHKH U YIIOTpeOHAaTa BpeAHOCT € nuHujaTa 1362. [{pyru nCnuTyBaHU TapaMEeTPH Ce CO CPeieH
kBanmuTeT. MHOTY 10Opa ceomndarHa MporeHKa nMa JooneHo auHrjaTa 1362 1 3aToa MOCTOM MOKHOCT HCTaTa Ja
Oujie MOHyJeHA 32 TECTUPake BO IIPOM3BOJCTBO U IIPU3HABAKE KaKo HOBA COPTa OX TyTyH ox THH bepe;j.

Kayunu 300poBu: TyTyH beprej, HOBM JIMHNM, TPUHOC, XEMHCKN HHANKATOPH, ITyIIAa4KH CBOjCTBA

INTRODUCTION
Although restrictions against tobacco and increase in the consumption of cigarettes
smoking, recent years there is even a small American blend type / 0.6% year /. Tobacco
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Burley type is indispensable component of
cigarettes of this blend. Participate in their
composition to 45% (Spears and Tones,
1981; Davis and Nielsen, 1999). Bulgaria is
not a traditional producer of Burley tobacco.
Therefore its cultivation is associated with
a number of difficulties (Bozukov, 2012).
The first place obtained yields are lower
compared with the leading producing
countries. The lower is percentage of first
class (Turner, 1989). This requires the
creation of new, high-yielding varieties
adapted to our conditions and not least
desirable of tobacco (Mutafchieva 2009,
Palmer et al., 2007; Risteski et al., 2012).

The own sake increase the quantities of
Burley tobacco leads to a lack of market
realization (Snell. 2006). His search is based

on the specific requirement, satisfying the
needs of the tobacco industry (Kirkova,
2005; Kirkova and Taskova, 2005).
Combining good economic qualities and
custom properties in a variety is very
difficult and long process (Dimanov and
Masheva, 2011; Dimitrieski et all, 2006).
The main task of the Bulgarian selection is
established and implemented in producing
new, high yield varieties of Burley tobacco
satisfying as claims of tobacco growers and
requirement of the industry (Dyulgerski
2011).

The aim of our research to do assessment
by economic performance and consumer
properties of our new lines Burley tobacco.
On this basis, to performed selecting for
production testing.

MATERIAL AND METHODS

The experimental work is carried out in
TTPI - Markovo in the period from 2008
to 2010. At the study are subjected created
by us seven lines of Burley tobacco,
namely: Line 1231, Line 1252, Line
1277, Line 1323, Line 1362, Line 1383
and Line 1390. All they have shown good
biological indicators and are very well
aligned morphological and vegetative. To
control used Burley 21 variety officially
recognized standard in Bulgaria by 2010 in
Burley tobacco. For all variants is applied
uniform technology of growing, harvesting
and drying. Production after manipulation
defined dry tobacco yield per hectare,

percentage of first, second and third class.
In the chemical-technological laboratory
in TTPI are provided samples harvested
and air-dried tobacco leaves for analysis
of basic chemical indicators as follows:
nicotine, sugars (soluble carbohydrates),
total nitrogen, ash, ammonia, chlorine and
proteins.

To determine the chemical composition,
tasting evaluation, and subsequent data
processing are used standardized methods.
To detect differences between the versions
used ANOVA and many rank test of Duncan
(1995).

RESULTS AND DISCUSSION

1. Economic indicators

Average for the period of study Line 1362
gives the highest yield per hectare (Table
1). This line is formed by high-yield. With
a small margin her following Line 1390.

With high yield and are distinguished Line
1383 and Line 1323. The lowest yield is
presented standard Burley 21 variety.
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Table 1. Yield and percentage of classes of variants of Burley tobacco included in the experience average

for the period of study
Virilzéy/ 1:{;}112 Percentage of classes
I I I
Burley 21 2718 34 49 17
Line 1231 3023¢ 36 51 13
Line 1252 2937 26 52 22
Line 1277 2783¢ 24 56 20
Line 1323 3178° 28 58 14
Line 1362 33472 41 44 5
Line 1383 3117 30 59 11
Line 1390 32822 33 53 14
LSD 98

5%

With regard to yield any new lines exceed
the testimony of the standard. This is an
indication of success in selection work
regarding such an important indicator.

In terms of percentage of the classes data
in Line 1362 again with the most favorable
parameters (Table 1). Line 1362 gives the
highest percentage of first-class, and also
this line provides the lowest percentage of
third class of all studied variants. Only her
first class percentage of is over 40, and a

third class is below 10%.

In a complex of economic indicators in the
first is ranked Line 1362, followed by Line
1390. With a relatively good indication of
the percent of classes are also present Line
1231, Line 1390 and Burley 21 variety. The
lowest quality formed Line 1277.

The results of the new lines concerning the
percentage of classes should be considered
satisfactory, since all of them prevailing
percentage of second class.

2. Chemical indicators

With the highest values for nicotine content
is Line 1362 (Table 2). None variant does
not detect values above 3%. In Line 1252

nicotine content is too low by a requirement
of Burley tobacco. In other variants obtained
results are satisfactory.

Table 2. Chemical indicators of the studied lines Burley tobacco

Var'i cty/ Nicotine Sugars Total nitro- Ashes Ammo-nia  Chlorine Protein
Line gen

Burley 21 2,67 0,83 3,25 17,88 0,32 0,34 9,76
Line 1231 2,02 0,95 2,71 17,17 0,34 0,35 8,43
Line 1252 1,90 1,07 2,56 21,87 0,35 0,37 11,34
Line 1277 2,36 1,01 2,82 12,43 0,34 0,41 10,22
Line 1323 2,62 0,90 2,94 17,15 0,33 0,34 15,62
Line 1362 2,93 0,82 3,63 17,71 0,31 0,32 10,66
Line 1383 2,74 1,23 3,33 17,12 0,31 0,33 9,27
Line 1390 2,69 0,88 3,28 18,26 0,33 0,34 8,85

Lowest, respectively the best sugars content
reveals Line 1362, followed closely by a
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sugar content in Line 1383 is too high for
standards in Burley tobacco.

The content of total nitrogen for all variants
is in the norms for Burley tobacco. Best
results in terms highest values are found in
Line 1362.

The ash content of at most the variant is at
an optimum for Burley tobacco. At Line
1277 values for ashes are too low, and in
Line 1252 too high.

Line 1362 is with the lowest content of
ammonia and chlorine which extremely
undesirable for Burley tobacco. In Line
1383 are found good results. Unacceptably
high levels of chlorine are reported in Line
1277.

Line 1323 stands too high values for protein
content. In other studied variants it is within
legal limits for Burley.

3. Smoking properties

Tasting evaluation is performed on mono
cigarettes without filter segment and equal
conditions. By elements of the perceptions

Figure 1. Aroma
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The results clearly show the favorable
smoking properties at Line 1362 and
standard Burley 21 variety.

In conclusion, it can summarize that
a complex of economic and consumer
properties stands out Line 1362. This
variant is superior to the standard variety
in all tested parameters. The lines subject

the smoking properties of the studied lines
Burley tobacco are presented in Figure 1
and Figure 2.

Figure 2. Taste, physiological strength and sharpness
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to our research is observed other options
superior standard Burley21 in economic
performance, but his inferior in the smoking
properties.

New created Line 1362 of varietal group
Burley tobacco is with very good economic
and consumer properties, allowing it to be
offered for production testing.

CONCLUSION

Line 1362 gives the highest yield per
hectare of all studied variants. From the

same line receives the highest percentage
of first class.
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With best economic qualities is present Line
1362. With good economic characteristics
is also Line 1390.

In complex studies chemical indicators
most distinguished Jline 1362. With
relatively balanced chemical composition
is characterized also Burley 21 variety and
Line 1390.

With good smoking and properties are
presented Burley 21 variety and Line 1362.

Regarding economic parameters all new
lines are superior to the standard Burley 21
variety, but the most his retreat for consumer
properties.

In a complex of studied parameters with the
best results stands out for Line 1362. This
is a prerequisite to be offered for production
testing and offering for recognition as a new
variety of Burley tobacco.

10.
I1.

12.

13.

14.

15.
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ABSTRACT

The goals of clustering in the tobacco industry in the Republic of Srpska and Bosnia and Herzegovina are the
creation of a modern and developed industrial structure, which will gradually fit into the economies of the integrated
market and thereby contribute to the development of a more favorable economic environment. The necessity of
such a development orientation stems from the facts that the economy of the region is based on the production of
primary products of lower processing stages and that long-term economic growth is not possible on this basis.
Therefore, the establishment and development of clusters of the tobacco industry in The Republic of Srpska and
Bosnia and Herzegovina would represent a major development strategy whose positive effects would be felt in the
entire underdeveloped region.

Keywords: cluster, manufacturer, survey.

MOKHOCT 3A ®POPMUPAILE HA TYTYHCKH KJIACTEPHU BO PEITYBJINKA
CPIICKA

Lenmure Ha KiacTepu3alyja BO TyTyHCKara mHAycTpuja Ha Pemy6muka Cprcka n bBocHa m Xepuerosuna ce
CO3/1aBahe Ha MOJIEPHA M Pa3BHEHA UHJYCTPHCKA CTPYKTypa KOja MOCTENEeHO Ke Ce BKIIONYBa BO CTOIAHCKUTE
TEKOBH Ha HMHTErPAHMOT Ma3ap M CO Toa Ke NPHUIOHECYBa 3a Pa3BOjOT Ha IOMOBOJICH CTOMAHCKH aMOWEHT.
HeomxomHocTa o TakBaTa pa3BojHA OPUEHTAIlM]a IPOU3IIETyBa O (DaKTOT JEeKa CTOMAHCTBOTO HAa OBOj PETHOH €
3aCHOBAHO Ha IMPOM3BOJICTBO Ha MPUMApPHK POU3BO/IM BO NMOHKCKA (paza Ha 0OpaboTKa U Jieka Bp3 Taa OCHOBA HE
MOXe 1a ce 00e30e11 JOITOpOoUeH EKOHOMCKH PacT.

Ilopagn TOa, BOCIOCTaBYBamE€TO M pa3BOjOT Ha KJIAacTepu Ha TyTyH Bo PemyOmmka Cprncka m bochHa m
XepleroBuHa TNpEeTCTaByBa HCKIYYMTENIHO BaKHA pa3BOjHA CTparerdja 4YuM MO3UTHBHU edekTH ke ce
peduiekTrpaar Ha LENUOT PErHOH, 3a KOj CO [IPAaBO MOXKE Jla Ce KaXke JIeKa MMa KapaKTEPUCTUKU Ha HEPA3BUCHOCT.

Kayunu 3060poBu: Kiactep, NpOU3BOUTEN, AaHKETH.

INTRODUCTION

The experience of the Republic of Srpska
and Western Balkan countries in the field of
the clusters are more than modest. Specific
examples of clusters that exist or are under
development are mainly experimental trials
that were mostly developed without clearly

defined rules, organization, mission and
vision. One of the main reasons for this is the
lack of knowledge and lack of understanding
of the term “cluster” and the importance of
their institution for the development of the
region. In the RS and the Western Balkans
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in general business conditions are extremely
unstable. Not the end of the constructed
system at the state level will encourage and
facilitate development of small and medium
enterprises (SMEs) and their clustering.

In this regard, the question arises: if and how
capable SMEs are to continually invest in
productdevelopment, technology, knowledge,
and thus form the basis of development of
the country or region? How realistic is it to
expect that SMEs will invest some funds in
a research project? Is tobacco manufacturer
capable of coming independently to the
European market and survive in this market
without connecting with other manufacturers,
carriers, etc.? Could SMEe alone meet the

demands of the global market both in terms
of quality and quantity and in terms of
sustainable development and adaptation to
the new, growing, market requirements?

The answers and solutions to all of these
questions can be found by linking SMEs
and creation of clusters depending on the
characteristics and economic opportunities
in the region. In this way, more SMEs
make a large system that is able to fulfill
most of the requirements of the market
and still remain flexible. Companies that
are included into functional or regional
group or network will be more efficient
than the companies which are not'"

CLUSTER APPROACH TO THE PROBLEM OF TOBACCO

The use of cluster yields is quite clear.
However, to be serious in the approach to
the cluster development in our region it is
necessary to explore the reasons that led to
a very poorly developed network of clusters.
First of all it is necessary to conduct research
in small and medium-size enterprises (SMEs)
and based on that form some conclusions

which would be useful in the realization
of this project. This primarily refers to the
level of awareness and knowledge about
the clusters that exist among small and
medium-sized enterprises. Therefore, in the
next section we will present the results of
surveys conducted among small and medium
enterprises in the Republic of Srpska.

PRELIMINARY QUESTIONNAIRE

The following section will show the results
of research that have been conducted on the
basis of the survey of 14 companies and
15 entrepreneurs from the RS, which are
associated with agricultural production, i.e.
the production of tobacco. This part of the
study represents preliminary questionnaire
on the basis of which we had intended
to present problems faced by small and

medium-size enterprises in the field of the
present business conditions, and based on
that, we come to the basic conclusion - that
by the process of clustering large part of these
problems can be overcome. In Appendix 1
preliminary questionnaire is shown, and the
questions were mainly related to exports, the
cost of raw materials, organized education,
collaboration, sales, etc.

Fig. 1. Cooperation with the collection stations
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To the question “How satisfied are you with
the collaboration with collection stations”
majority of respondents gave an answer
that generally they were not satisfied or that
such cooperation was at a very low level.
The reason for such a high percentage
of negative responses should be sought
in the low prices of products, the criteria
determining class quality products and
quality group of tobacco, as well as low and
irregular premiums for products, for which it
can be said that they are not in the domain of
buyers, but it is up to the relevant ministry.

To the next question, related to the

competition and its effect on the volume
and quality of tobacco production, 45
% of respondents said that competition
affects the production and sale of tobacco
and tobacco products. It is reasonable that
the reason for this is the import of tobacco
into the Republic of Srpska and Bosnia
and Herzegovina. The local market for
agricultural products and tobacco as raw
materials and finished products is filled
with goods of questionable quality and
questionable origin, which greatly narrows
the scope for domestic producers for serious
and quality production.

Fig. 2. Influence of competition on the scope and quality of tobacco production

Purchase price of agricultural products
and tobacco is an extremely important and
almost essential factor which influences the
manufacturers’ decision to deal with this
production. That is confirmed by the fact
that 93% of respondents gave a positive

WYES

[ e}

answer to this question. The reason for this
should be sought in the fact that tobacco is
commodity that is in demand and that it is
less and less to offer, as well as the fact that
his collection is relatively good

Fig 3. Satisfaction with the sale price

Asked whether the producers are
interested to expand production, 81 % of
respondents said yes. This is a very high
percentage, considering that the production
of agricultural products, and tobacco is
associated with alower degree of uncertainty

m YES
m NO

(climate, set production, marketing) and the
fact that the size of arable land for growing
tobacco is usually limited. This is surely
influenced by the fact that producers are
thinking economically - higher production,
higher yields and higher profits.
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Fig 4. The interest of producers to expand production

Cluster, as a new form of business
association, is apparently a new term and
not many are familiar with its meaning.
Therefore, the question of how the clusters
contributed to the increase of production
and marketing of tobacco in the region,
was positively responded only by 23 % of

B YES

| no

the respondents. This is certainly due to
the insufficient knowledge of the modes in
which the clusters operate, the benefits of
clustering through reducing operating costs
and increasing revenues from operations,
and the fact that human mentality is such
that hardly accepts innovations or changes.

Fig 5. Contribution to the business through clusters

The general estimate based on the survey
is that farmers and producers of tobacco
in the Republic of Srpska and Bosnia
and Herzegovina are not satisfied with
the current situation and believe that the

I YES

L)

situation in this region can lead to a much
higher level, where the role of the state, or
the line ministry is very important, if not
crucial.

ANALYTICAL SURVEY

To closer perceive and analyze the
problems in tobacco industry, we made a
more detailed survey, primarily of the small
and medium-size enterprises. During our
research conducted in the region of Posavina
and Semberije, where traditionally grown
tobacco types are Virginia and Burley,
we performed a study in three economic
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entities engaged in the production,
purchase and sale of tobacco, as well as
their subcontractors. The survey included
AD “’Tobacco” Bijeljina, ZZ “Obudovac™,
and ZZ °’Agreks” Donji Zabar and their
subcontractors.

Unlike the first part of the questionnaire
related to general data, the second part was
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more focused on marketing and sales.

For example, only 15 % of the total number
of respondents were producing tobacco for
exports and the remaining 85 % mainly
formedtheirmarketsalesintheareaRepublic

of Srpska - Bosnia and Herzegovina. Such
results indicate the current deficit problem,
the import - export route, which is typical
for developing countries.

Fig 6. Tobacco exports
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In terms of expected earnings, results
speak in favor of negative growth (55 %)
and stagnation (35 %), and only a small
proportion of companies (15 %) expected
earnings growth in the future. The most
common reason for this devastating
condition, despite the economic crisis, is
the very low level of competitiveness of

the enterprises. In today’s “harsh” business
conditions, companies lose the existing
market and it is very difficult for them to
find new markets, because they are too
small and weak in comparison to the large
corporations that dominate and play a major
role in today’s business environment.

Fig. 7. Projecting future earnings
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Research results on the development
of sales channel go more in favor of its
negative side, or underdevelopment of
sales channels. The sales are mostly direct
(96 %), while other types of sales (through
trade fairs and the like) are used by 4 % of

the respondents.

These results, however, should be viewed
in light of the specific characteristics of the
products (mainly agricultural products),
because not all of them are suitable for
sale through alternative channels. On the
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other hand, the analysis showed that a large
part of the impossibility of developing
alternative distribution channels and access
to the market lies in the fact that these small

financial companies are usually faced with
liquidity problems, the inability to obtain
quality information and a lack of skilled
workers.

Fig 8. The development of sales channels
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The main buyers of products of the
enterprises surveyed are local agricultural
cooperatives and local tobacco factory (85
%), while the rest 15 % refers to tobacco
factories in the region (Macedonia, Serbia,
Croatia...). With regard to products and

services, however, the existing customers
complaints address the inability of
production and delivery of large amounts
(62 %), quality (20 %), price (16 %) and
other similar reasons (2 %).

Fig 9. The main customers of the enterprises surveyed
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From all previously mentioned, it can be
concluded that the respondent companies
generally have developed marketing and
sales elements of the business, or they are
not sufficiently developed to be able to
seriously compete in the larger markets,
where they encounter businesses that take
a large portion of the budget allocated for
marketing activities.

Basically, the most important problem for
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the analyzed companies is the financial
capacity and inability to seriously devote
themselves and take advantage of the sales
promotion.

It can be concluded that these problems can
be overcome by effective cooperation and
merging between the clusters. It is time to
join the forces and to develop the sectors
that are not able for independent promotion
and implementation. On the other hand,
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the transfer of these functions to the cluster
would give more time to pay more attention
to the field that they are most capable
of performing, and that is usually the

production. This will increase productivity
and avoid unnecessary costs in cases where
they have to take care about them, but they
do not have funds or qualified personnel.

GENERAL MODEL FOR THE ESTABLISHMENT OF TOBACCO CLUSTER IN
THE REPUBLIC OF SRPSKA

One of the most widely accepted model of
the cluster is Porter’s model of competition,
where the competitive advantage of a nation
determines its competitive positioning. To
be successful, the industry has to offer to
the market a higher value than its rivals,
or the same value for less effort (value for
efforts). According to Porter’s approach,
clusters represent a group of companies
and other elements that make the industry
competitive, including natural resources,
infrastructure, equipment, service providers,
other utility sectors, educational facilities
and the capacity of training institutions,
whose integrated and coordinated activities
contribute to the improvement of business.
“Porter’s diamond” includes four groups of
forces, which in their relations determine
the competition: terms of demand, the

companies and their rivals, the inputs and
sector support. Most competitive is the
cluster that has the best conditions for the
implementation of these elements. This
is in line with Porter’s representation of
specialization, contrary to the traditional
view of the economy where many planners
promoted the strategy of a diversified
economy.

With regard to the role of clusters in the
“diamond “ of competitiveness seen in the
context of “value chain” in the tobacco
sector, the tobacco cluster of Republic
of Srpska can provide a focus that is
required to enterprises, governments and
institutions to align their efforts with
specific competitiveness, value added and
its preservation, as well as targeted export
performances.

CONCLUSION

The main goal of the tobacco cluster is to
create a modern, developed, competitive
industrial structure that will gradually fit
into the economy of the global market. Such
a development orientation is necessary
since the economy of our region is based
on the production of primary products and
lower levels of processing, and that on these
bases it cannot provide long-term growth of
exports and overall economic development.
It is necessary to reduce import dependence
of the region and increase the export
capacity of domestic industries with higher
quality products and services.

Lookingatthenationallevel, throughtobacco
clusters the state can have a positive impact
on building competitive export economy
through its direct effect on the acquisition

of new skills, create employment, regional
development, increase living standards and
other goals related to economic and social
development.

Such arranged clusters could have promising
initiatives for international networking
on a global level. The international
competitiveness of local enterprises in the
global business environment is becoming
increasingly dependent on the ability of
mutual cooperation at the local level.
Therefore, the competitiveness of a tobacco
industry in future will be increasingly
dependent on the efficiency of its clusters.
TheRepublic of Srpska Government, through
the Ministry of Agriculture of the Republic
of Srpska, other ministries and development
agencies provide support to clusters of
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tobacco in the country, through promotion adoption of modern legislation that supports
and creation of business environment and and facilitates the work of the cluster.

10.
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