
Prinos duvana je slo`eno svojstvo koje
se sastoji od ve}eg broja komponenti kvanti-
tativne prirode ~ija je osnova poligena. Feno-
tipska varijabilnost kvantitativnih svojstava je
kontinuirana i uslovljena genotipskom varija-
bilno{}u, varijabilno{}u usled uticaja faktora
spoljne sredine i njihovom interakcijom (Dra`i}
i Prodanovi}, 1999).

Analiza geneti~ke varijabilnosti kompo-
nenti prinosa duvana ne mo`e se zasnivati na
izolovanju i merenju pojedina~nih gena, ve}
se genski efekti moraju meriti zajedno. Kori{-
}enjem slo`enih biometrijskih metoda mogu
se dobiti osnovne informacije o geneti~koj pri-
rodi analiziranih svojstava (Dra`i}, 2001).

Pobolj{anje svojstava koja se nalaze
pod kontrolom major gena, kao {to su razli~iti

tipovi otpornosti je lak{e izvodljivo, jer se ova
svojstva mogu jasnije ispoljiti na nivou fenotipa.
Medjutim, postoji na~in da se komercijalnii
hibridi pobolj{aju i u pogledu kvantitativnih
svojstava koja su pod kontrolom ve}eg broja
alela, ukr{tanjem sa genotipovima-donorima
po`eljih alela (Dra`i} i sar., 2003).

Zato je cilj ovih ispitivanja bila ocena
genotipova razli~ite geneti~ke konstitucije, kao
potencijalnih donora po`eljnih alela za pobolj-
{anje prinosa F1 hibrida. Dobijene informacije
o relativnom broju po`eljnih (dominantnih)
alela, koji kontroli{u ispitivana svojstva, mogu
poslu`iti za rad na oplemenjivanju ovog tipa
duvana. Ovo ukazuje da je mogu}e identifi-
kovati donore za pobolj{anje prinosa i njegovih
komponenti kod komercijalnih hibrida.

MATERIJAL I METODE

Za prou~avanja pobolj{anja prinosa
odabran je hibrid  Ca 719 x Bols C, dok su
genotipovi SA 214, McNair 373, Clemson PD
4 i RP 37 poslu`ili kao potencijalni izvori
po`eljnih alela (donori), (Dra`i} i Prodanovi},
1999). Dialelna ukr{tanja {est genotipova (bez
recipro~nih) izvr{ena su tokom 1996. godine.
Uporedni ogled genotipova i hibrida (elitni
hibrid-standard) je bio postavljen prema
slu~ajnom blok sistemu u 4 ponavljanja tokom
1997. i 1998. godine, na oglednom polju loka-
liteta Veliko Grad{te. Povr{ina osnovne parcele
iznosila je 12m2 sa gustinom sadnje 25000
biljaka/ha. Veli~ina uzorka bila je 10 biljaka
po ponavljanju. Na bazi osnovnih biometrijskih

parametara ura|ena je dvofaktorijalna analiza
varijanse i procena relativne vrednosti lokusa
kod ispitivanih genotipova. Procena relativne
vrednosti lokusa, izvr{ena je prema modifiko-
vanom metodu Dudley, 1987. Autor polazi od
predpostavke da bilo koja tri homozigotna geno-
tipa, koja se porede (roditelji F1 hibrida (P1 i
P2) i potencijalni donor (D), imaju osam klasa
lokusa (Tabela 1).

U {est od osam mogu}ih kombinacija
(klasa lokusa) roditelji i donor razlikuju se
prema prisustvu ili odsustvu po`eljnih alela za
ispitivano svojstvo (B, C, D, E, F, G), a u dve
tih razlika nema (A i H; Tab.1).
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Tabela 1. Geneti~ka konstitucija lokusa kod tri homozigotne linije (prema DudleyDudleyDudleyDudleyDudley-u l987)
          Genetic constitution of loci in three homozygotus lines (according to DudleyDudleyDudleyDudleyDudley, 1987)

Tutun/Tobacco, Vol.54, No 9-10, 193-197, 2004

Genotipske vrednosti za tri mogu}a
genotipa (++, +- i) na jednom lokusu su; µ,
aµ i - µ

(Comstock and RobinsonComstock and RobinsonComstock and RobinsonComstock and RobinsonComstock and Robinson,1948), pri
~emu je;  a = stepen dominacije,   µ = razlike
genotipske vrednosti homozigota (++ i - -
genotipova).

Klase lokusa A i H ne uzimaju se u
razmatranje jer na tim klasama sva tri genotipa
imaju iste (po`eljne ili nepo`eljne) alele. Od
ostalih {est klasa (B-G) najva`nija je klasa
lokusa G na kojoj linija donor ima po`eljne
(+) alele, a oba roditelja hibrida koji se popravlja
imaju nepo`eljne (-) alele, (Tabela 1).

_________________________________________________________________________
   Klasa lokusa          Roditelj 1 (P1)         Roditelj 2 (P2)          Donor (Pw)
  Class of locus          Parent 1 (P1)           Parent 2 (P2)           Donor (Pw)

A + + +
B + + -
C + - +
D + - -
E - + +
F - + -
G - - +
H - - -

_________________________________________________________________________
+ = lokusi homozigotni za po`eljne(dominantne) alele
     loci homozygotus for favourable (dominant) alleles
-  = lokusi homozigotni za nepo`eljne (recesivne) alele
     loci homozygotus for unfavorable (recessive) alleles

Model DudleyDudleyDudleyDudleyDudley (1987), polazi od slede}ih
pretpostavki;  µ = konstantno za sve lokuse,

A=1 puna dominacija, µA=µH
nepostojanje epistaze.

U svakoj pojedina~noj kombinaciji
frekvencija recesivnih alela, mogu}e je
izra~unati parametre  µG (relativan broj alela
na klasi lokusa G), µD (relativan broj alela na
klasi lokusa D) i µF (relativan broj  alela na
klasi lokusa F). Tako|e, na osnovu odnosa
izme|u ovih parametara mogu}e je odrediti
stepen relativne srodnosti izme|u potencijalnih
donora i roditeljskih komponenti hibrida koji
se popravlja, kao i na~in zasnivanja po~etne
populacije za selekciju.

Na osnovu dvofaktorijalne analize
varijanse ogleda sa razli~itim genotipovima flue-
cured duvana, utvr|ene su veoma zna~ajne

REZULTATI I DISKUSIJA

Tabela 2.  Sredine kvadrata ANOVA za komponente prinosa i prinos
    Mean square from ANOVA for yield components and yield

*, ** = zna~ajno na nivou verovatno}e 0.05, odnosno 0.01
          Significant at 0,05 and 0,01 probability level

sredine kvadrata za analizirana svojstva, sredine
kvadrata za godine i interakcija genotip x
godina (Tabela 2).
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Najve}u vrednost parametra µG, za
visinu biljaka je imao potencijalni donor RP
37, a po~etna populacija zasnivala bi se ukr{ta-
njem (P

2
 x D)D. Ova linija je najbolji donor

po`eljnih alela za ovo svojstvo, ako bi cilj selek-
cije bila ve}a visina biljaka. Kako je cilj selek-
cije kra}e stablo, onda bi najpovoljniji donor (re-
cesivni aleli) bio genotip McNair 373, (Tabela 3).

Genotip RP 37 je imao pozitivnu i
zna~ajnu vrednost parametra µG za broj listova,
{to zna~i da mo`e da bude donor po`eljnih
alela u pobolj{anju elitnog hibrida za ovo
svojstvo (Tabela 4). Treba navesti, da se izbor
donora po`eljnih alela za odre|enu komponentu
prinosa, vr{i ne samo na osnovu relativnog
broja po`eljnih alela za tu komponentu, ve} i

na osnovu parametara dobijenih za prinos li{}a.
Medjutim, svi ispitivani genotipovi ispoljili su
negativne vrednosti parametra µG za prinos
li{}a. Ovo zna~i da se mogu koristiti samo za
pobolj{anje pojedina~nih svojstava- kao donori,
{to je saglasno sa rezultatima prethodnih
istra`ivanja koje navode Dra`i} i sar., 2003.

Tabela 3. Relativan broj po`eljnih (µG) i nepo`eljnih alela (µD ili µF), relativna srodnost
          roditelja i donora i na~in zasnivanje po~etne populacije za selekciju
          za visinu biljaka
          The relative number of favorable (µG) and unfavorable (µD or µF) alleles
          and relative relatedness of parents and donor inbred in the height of plants

*>2SE

Tabela 4. Relativan broj po`eljnih (µG) i nepo`eljnih alela (µD ili µF), relativna  srodnost
             roditelja i donora i na~in zasnivanja po~etne populacije za selekciju za broj listova
           po biljci
            The relative number of favorable (µG) and unfavorable (µD or µF) alleles and
            relative relatedness of parents and donor inbred in the number of plant leaves

*>2SE

Za prinos lista duvana po`eljno je da
linije donori (Pw) imaju dominantne alele na
klasi lokusa G gde roditelji elitnog hibrida
imaju recesivne alele. Izbor najbolje linije
donora se zasniva na najve}im pozitivnim
vrednostima  G. Sve ~etiri linije, potencijalni
donori po`eljnih alela, su imale negativne
vrednosti parametra µG, te je prakti~no
nemogu}e vr{iti popravku roditeljskih
genotipova elitnog hibrida direktno preko

prinosa lista. Na osnovu odnosa [(P2 x Pw) -
(P1 x Pw) + (P1 - P2)/2]  odre|ena je relativna
srodnost donora sa roditeljima elitnog hibrida.
Za sve donore i sva svojstva ne postoji jasna
zakonitost ve}e srodnosti sa jednim ili drugim
roditeljem. Popravku roditelja elitnog hybrid
CA 719 x Bols C za ve}inu svojstava treba
vr{iti povratnim ukr{tanjem ((P1(2) x D) x P1(2)),
osim kod visine biljke, koja je specifi~na za
selekciju duvana te popravku treba bazirati na

S. Dra`i}: Identifikacija donora po`eljnih alela za pobolj{anje prinosa duvana (Nicotiana tabacum L.)
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potencijalnim donorima sa recesivnim alelima.
Da bi se odredio na~in zasnivanja po~etne
populacije koja }e poslu`iti za selekciju poten-
cijalno boljih genotipova, bitan je odnos µG i
µF (µD). U ve}ini slu~ajeva parametari µF
(µD) su se statisti~ki zna~ajno razlikovali od
parametara µG. To ukazuje da je najbolji na~in
za zasnivanje po~etne populacije: (P1(2) x D) x

P1(2), {to bi omogu}ilo najve}u verovatno}u za
dobijanje novih genotipova (pobolj{anih
roditeljskih varijanata), koja }e imati ve}i broj
po`eljnih alela za svojstva duvana na klasama
lokusa F i G (u zavisnosti od svojstva i cilja
selekcije) bilo od roditelja elitnog hibrida bilo
od donora, {to se sla`e sa podacima iz ranijih
istra`ivanja (Dra`i} i sar., 2003).

Sva ~etiri donora su imala pozitivne i
negativne vrednosti parametra µG za visinu
biljke, broj listova a za prinos lista, samo nega-
tivne, pa da se mogu koristiti za pobolj{anje
pojedina~nih svojstava, kao donori. Na osnovu
ovih istra`ivanja nije realno o~ekivati pobolj-
{anje prinosa roditelja elitnog hibrida pomo}u
ovih donora direktno, nego indirektno preko
visine i broja listova (RP 37). Procenom rela-
tivnih vrednosti pojedinih lokusa i relativne

srodnosti donora i roditelja elitnog hibrida
konstatovano je da po~etnu populaciju za
selekciju treba formirati po principu (P1(2) x
D) x P1(2). Linije donori ne poseduju po`eljne
alele na klasama lokusa F i G (zavisno od
svojstva), pa  ne mogu biti potencijalni donori
za pobolj{anje roditelja elitnog hibrida. Najve}i
broj po`eljnih dominantnih alela ima donor
RP 37 koji se mo`e koristiti u pobolj{anju
visine biljke i broja listova na stablu.
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IDENTIFICATION OF DONORS OF FAVOURABLE ALLELES
IN THE IMPROVEMENT OF YIELD IN TOBACCO

(Nicotiana tabacum L.)

Slobodan Drazic
Institute for Medicinal Plant Research "Dr. Josif Pancic", Belgrade

SUMMARY

Based on the average values obtained during the two-years experiment, the Virginia flue-
cured lines SA 214, McNair 373, Clemson PD 4 and RP 37 were studied as donors of favourable
alleles in the improvement of traits (plant height, leaf number per plant and leaf yield) in elite parent
hybrid CA 719 x Bols C.

Anlyses by the method of Dudley (1987) confirmed that these lines could be potential do-
nors. Analysis of donors and parent hybrids relatedness, parameter values for the classes of locus
with favourable genes, revealed predominance of backcrossing of the potential donor with favourable
alleles to one of the parents to which the donor is more related.

RP 37 line was favourable for improving the yield of the CA 719 x Bols C elite hybrid on the
basis of value of its µG parameter.

Potential donors often showed that in their germplasm they also contain unfavourable alle-
les, epistatic or superdominant, which makes difficulties in practical breeding because the selectioner
can overrate the value of potential donor.

Author's address:
S. Drazic
Institute for Medicinal Plant Research
"Dr. Josif Pancic", T. Koscuska 1,
11000 Beograd

S. Dra`i}: Identifikacija donora po`eljnih alela za pobolj{anje prinosa duvana (Nicotiana tabacum L.)
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COMBINING ABILITY AND HETEROSIS FOR QUANTITATIVE BLUE MOULD
 (Peronospora tabacina Adam) RESISTANCE IN ORIENTAL TOBACCO

B.GIXHARI, F. Canllari
Tobacco Institute of Cerrik-Albania

INTRODUCTION

Blue mould, caused by Peronospora
tabacina Adam, is one of the most important fun-
gus diseasea that exist and cause serious damage
to tobacco crop. The fungus has been a serious
tobacco production problem in Albania since
1960. It is now present in all tobacco-growing
regions.

Blue mould is a disease of seedbeds and
field and can be exceedingly destructive in both,
although, weather conditions largely confine it
to being a field problem in Albania. It can be
seen that the relatively mild and moist Albanian
summer provides an excellent environment for
blue mould. Much of the oriental tobacco crop
will escape serious field damage in normal sea-
son because little rains are expected once the crop
is planted out.

Blue mould is difficult to control, par-
ticularly when environmental conditions are in
its favour. On its control, cultural practices, fun-
gicides and resistant cultivars are valuable aids
to sound farming.

Resistance is graded in variety specifi-

cations and needs relating to particular disease
and cropping situations. It is known that in most
types of tobacco, hybrids have been recom-
mended for temporary situation or for specific
uses such as disease resistance.

Genes conditioning qualitative resistance
have been intensively used in breeding of tobacco
and other plants. This has often resulted in de-
velopment of virulent isolates (2,3,4,7,11,13).

Quantitative resistance introduced into
cultivars with good agronomic performance of-
fer a chance to reduce the selection pressure for
virulence and to stabilise the host-pathogen sys-
tem where level of quantitative resistance remain
durable over a long period of time
(2,3,4,7,8,9,11,13). This is more difficult than
working with qualitative resistance. Thus, for
better understanding of the genetic basis of quan-
titative resistance, combining abilities and het-
erosis were estimated and divided into their com-
ponents by analysing a diallel cross of tobacco,
following Gardner and Eberhart (1966).

MATERIALS AND METHODS

The experimental plants material is rep-
resented from eight tobacco lines selected as par-
ents with different relative levels of resistance
to blue mould (P. tabacina). The genotypes se-
lected as parents lines were Bel 61-9 (resistant),
Floria (resistant), Nevrokop and Krumovgrad
(susceptible), Hicks-Resistant (resistant), Ft2-5
(resistant) and Basma (susceptible). These eight
parental lines were crossed with each other giv-
ing a diallel series of crosses (28 crosses), with-
out reciprocal crosses.

The experiment, containing 28 F1 crosses
and eight parental lines, was arranged in a ran-
domized block design with four replications.
Experiments were conducted for three years at
the experimental field of Tobacco Institute of
Cerrik. Plants were grown in two rows with 20
plants per plot.

No fungicide effective against blue
mould was applied in the seedbeds and in the
field. The other cultural and curing practices used
were the current ones applied in the area.
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Symptoms of natural infestation of dis-
ease were observed and evaluated. Ratings were
carried out upon first appearance of the pest, and
further ratings were calculated at 15 days inter-

vals. The scale of damage ratings was defined
according to CORESTA rules defined by P.
SCHILTZ (1974). Ratings for upper, middle, and
lower leaves were made separately.

For each experiment, rating correspond-
ing to the maximum of intensity for susceptible
genotypes was taken into account in the follow-
ing synthesis (Table 2, 3, 4 and 5).

The general combining ability (GCA)
effects; the specific combining ability (SCA) ef-
fects and heterosis were the calculated param-
eters. The general combining ability (GCA) ef-
fects of each line was calculated on the devia-
tion of means of F1s with this variety ( j) from
the overall mean of F1s ( c) (i.e.)  gj = (p - 1)/
(p-2)( j - c ), where p is the number of ho-
mozygous lines or parents. These parameters
were computed following Gardner and Eberhard
(1966) method II and Griffing (1956).

For each combination the specific com-

bining ability (SCA) effect was obtained by cal-
culating the deviation between expected F1 (on
the basis of GCA effects only) and observed F1
performance (i.e.) Sij = yij - c - gi - gj; where yij
is the observed value of the F1 between lines i
and j.

Taking into account the values of the
parental lines (yjj) heterosis is calculated and di-
vided into average heterosis ( m = c - p);
variety heterosis (hj = gj - 1/2(yjj - p) and spe-
cific heterosis (corresponds to SCA) as proposed
by Gardner and Eberhard (1966). p is the mean
of the parents. The difference between yjj and

p is the variety effect (vj) of cultivar j. For the
analyses of variance, the fixed effects model was
applied.

Table 1.  Provenience, reaction against blue mould and tobacco varieties crossed in a diallel
design.

Tabela 1  Poteklo, reakcija kon bolesta plamenica i sorti tutun vkrsteni po
direkten model

Compatible host reaction of parents and
F1s occurred and leaf symptomes of disease were
formed on all genotypes.  ANOVA analysis re-
vealed the presence of an important variability
in the experimental plant materials. Significant
quantitative differences of resistance between all
genotypes were found. Mean squares for parents
and hybrids were highly significant (at the P001
level of the probability) (Table 2). In addition,
the contribution of genotypes on total variance
is very high (R2 = 0,9705). The distribution of

the values (midparent/ F1 resistance) around the
regression line (with equation y = 1.0857x -
1,7927) proved that the observed quantitative
resistances are heritable as shown in Figure 1.

The position of the values influenced by
Bel 61-9, (the values ranged in low on the left of
the regression line), proved that dominance for
resistance occurred in crosses of this variety,
whereas dominance for susceptibility occurred
in crosses  of Samsoun variety (the values ranged
in upper position on the right of regression line).

RESULTS AND DISCUSSION

DATA ANALYSES

B. Gixari, F. ^anlari: Kombinaciskata sposobnost i heterozisot za kvantitativna otpornost na Peronospora
tabacina Adam kaj orientalskiot tutun
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In other crosses, expected heterosis is less ex-
pressed. The regression of F1 on midparent for
all crosses is 0,88721 (Standard error). In our
study, significant general combining ability ef-
fects (gj) were found whereas the specific com-
bining ability effects were significant only in
some individual crosses (Table 5).

Significant GCA (gj) effects and large
values of variance ratio of additive and non-ad-
ditive variances (GCA/SCA) proved that addi-
tive genetic variance is more important compo-
nent in the inheritance of "quantitative resistance
" character (Tables 3,4). Our results are similar
to those reported by other authors
(1,3,4,7,8,11,13) that have in other host-patho-
gen systems found high values for additive gene
action and where most gene action among loci
was additive (9,11,12,1,2).

Significant of SCA (Sij) effects in some
individual crosses proved that in particular
crosses the specific heterosis plays an evident
role in the inheritance of "resistance" character.
Marani and Sachs (9), Jinks (8) and Matzinger
at al. (10) found high values for additive and
dominance variance, and where dominance ef-
fects became greater in the adult plant stages (9).
Several published results showed that dominance
and epistatic effects occurred despite additive
effects (1,2,3,4,8,9,10,11).

The data of F1s and parents were com-
bined to perform Analysis II as proposed by
Gardner and Eberhart (1966). Significance of
variety heterosis (hj), variety effects (vj), GCA
effects (gj) and parents were obtained too, and
significant average heterosis was also obtained
but its effect was small. Analysis of data for GCA
components (gj = hj + 1/2  vj) show that, signifi-

cance differences, among eight parental lines for
gj, hj and vj were found (see Tables 3,4). In Table
4 the relation between the quantitative resistance
of varieties (yjj), and variety effects (vj), GCA
effects (gj) and variety heterosis (hj) is given.
No significant relation exists between yjj and hj
and significance relation exists between yjj and
gj. Our results similar to those reported by Bulmer
(1) proved that this correlation might also be
negative. This means that if parental value at-
tempts to be higher, the potential value of het-
erosis attempts to be lower (1,8,9). The ranking
of the varieties according to their GCA effects
calculated according Gardner and Eberhart (5)
and Griffing (6) was similar and, the ranking of
hosts according to their pure line performance
(yjj) corresponds to that resulting from GCA ef-
fects (gj)(Table 4). Nevertheless, it becomes evi-
dent that a great part of the observed variation in
GCA (gj) was conditioned by variety effects (vj).
By using homozygous varieties (i.e. when dj =
0) these variety effects (contain additive aj gene
action) are representing the contribution of ho-
mozygous loci to the jth variety mean (6,8).

Such effects can be used by breeding pure
lines and, since differences exist, selection for
improved quantitative blue mould resistance may
be effective (6,1,8,12).

In our study, the differences between F1
and parent means were significant in a great part
of individual crosses. Expressed in percentage
of heterosis, the average heterosis for all Bel 61-
9 crosses was - 13,7%; for Krumovgrad crosses
-0,83% and for Samsoun crosses it was -2,87%;
but the observed difference ( c - p) calculated
for all data combined is -0,513.

Fig. 1.            The distribution of the values expected and observed
                      Around the regression line (mid parent/F1 resistance)
Grafikon 1  Raspored na o~ekuvanite i nabquduvanite vrednosti po regresiona
                        kriva
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Table 2.     Analysis of variance for 8 tobacco varieties and 28 F1s infected by Blue mould.
                  (P. tabacina Adam) (Means of three years)
Tabela 2.  Analiza na varijansata kaj 8 tutunski sorti i 28 F1 inficirani od
                   plamenica (sredina za 3 godini)

Table 3.     Analysis of variance for GCA effects and SCA effects (specific heterosis), average
                  heterosis ( m), variety heterosis (hj) and variety effects (vj)
Tabela 3.  Analiza na varijansata za OKS i SKS (specifi~en heterozis) prose~en
                    heterozis ( m), heterozis na sortata (hj) i vlijanie na sortata (vj)

Table 4.     Quantitative Blue mould resistance of eight tobacco varieties (yjj), variety effects (vj),
                 variety heterosis (hj), means of F1s according varieties and GCA effects (gj)
Tabela 4.  Otpornost na plamenica kaj 8 tutunski sorti (yjj), vlijanija na sortata (vj),
                   heterozis na sortata (hj), sredina na Fj  po sorti i OKS (gj)

Note1:  gj* is calculated following Gardner & Eberhart (1966), and gj** according to Griffing (1956).
          2: The variety values (Yjj) followed by the same letter are not significantly different by
               Duncan's multiple range test (P=5%).

B. Gixari, F. ^anlari: Kombinaciskata sposobnost i heterozisot za kvantitativna otpornost na Peronospora
tabacina Adam kaj orientalskiot tutun

(Mé = Me/nb; where nb → number of blocks = 4)



202

Summarising the data presented and the
published results (1,2,3,4,5,7,8,9,12) it becomes
evident that the predominance of additive effects
is very common in host-pathogen systems.

CONCLUSIONS
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KOMBINACISKATA SPOSOBNOST I HETEROZISOT ZA
KVANTITATIVNA OTPORNOST NA Peronospora tabacina Adam KAJ

ORIENTALSKIOT TUTUN

Bequl Gixari,  Ferit ^anlari
Institut za tutun - ^erik

Albanija

REZIME

Kvantitativnata otpornost treba da se vnese vo sortite so dobri agromnomski
svojstva po pat na oblagoroduvawe na rastenijata. Za podobro razbirawe na genetskata
osnova na kvantitativnata otpornost, vo ovoj trud }e go prezentirame ispituvaweto
na kombinaciskite sposobnosti i heterozisot za kvantitativna otpornost na
plamenicata (Peronospora tabacina Adam) kaj osum orientalski tutunski sorti. Za taa
cel, edna poludijalelna krstoska i nejzinite roditeli (Bel 61-9; Florija, Nevrokop,
Krumovgrad, Samsun, Hicks-Rezistent, Ft2-5 i Basma) se ispituvani vo ~etiri
povtoruvawa po slu~aen blok sistem.

- Simptomite na prirodna zaraza od bolesta se nabquduvani i procenuvani
spored metodologijata na CORESTA, vo tekot na tri godini.

- Zabele`ana e signifikantna op{ta kombinaciska sposobnost, dodeka
specifi~nata kombinaciska sposobnost be{ e signifikantna samo kaj nekoi
individualni krstoski, a golem del od op{tata kombinaciska sposobnost mo`e da se
objasni so vlijanijata na varietetot. Isto taka, dobien e i signifikanten heterozis
na varietetot, kako i signifikanten prose~en heterozis, ama negovoto vlijanie e malo.

- Me|u sortite {to se odbrani vo ova prou~uvawe, Bel 61-9 i Hicks-Rezistent se
najdobri za natamo{ni vkrstuvawa za otpornost na tutunot protiv plamenicata.

Author's address:
Belul Gixhari
Tobacco Institute - Cerrik
Albania

B. Gixari, F. ^anlari: Kombinaciskata sposobnost i heterozisot za kvantitativna otpornost na Peronospora
tabacina Adam kaj orientalskiot tutun
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ZAEMNO DEJSTVO NA PATOGENOT PHYTOPHTHORA PARASITICA var.
NICOTIANAE SO DRUGITE MIKROORGANIZMI

I. Hristovska
Institut za tutun - Prilep

VOVED

MATERIJAL I METOD NA RABOTA

Gabata Phytophthora parasitica var.
nicotianae e pri~initel na bolesta crnilka
na tutunot. Toa e mnogu opasna bolest, koja
pri~inuva {teti vo tutunoproizvodstvoto vo
mnogu zemji. Opasna e kako kaj krupnolisnite
taka i kaj sitnolisnite aromati~ni
tutuni.Tretiraweto na ovaa bolest so dosega
poznatite fungicidi ne dava zadovolitelni
rezultati. Tie ne davaat celosna za{ tita
od ova opasno zaboluvawe.

Ottuka se nametnuva potrebata od
iznao|awe na drugi alternativni metodi za
nejzino suzbivawe. I od gledna to~ka na zaga-

duvawe na po~vata so razli~nite sredstva
za za{tita na tutunskite rastenija,
interesni se prou~uvawata na zaemnoto
dejstvo na gabata Phytophthora parasitica var.
nicotianae so drugite mikroorganizmi. Toa e
osobeno va`no od aspekt na pronao| aweto
na neprijateli na gabata, koi bi mo`ele de
se upotrebat za biolo{ ka borba so ovaa
opasna bolest.

Interesno e i soznanieto za toa dali
ima i so koi organizmi i mikroorganizmi
gabata Phytophthora parasitica var. nicotianae
`ivee vo simbioza.

Terenski analizi

Na{ite ispituvawa bea vr{ eni vo
tekot na tri posledovatelni godini: 1996,
1997 i 1998 godina. Vo tekot na tie tri godi-
ni bea postavuvani polski opiti po metodot
slu~aen blok sistem ili randomizirani
blokovi, na povr{inite na prilepskiot re-
gion i toa trite godini na istata povr{ina.
Opitite bea izvedeni so dve sorti: Prilep
12-2/1 i Jaka 125. Sekoja sorta be{e zasta-
pena vo pet povtoruvawa, a vo sekoe povto-
ruvawe be{e zastapena kontrola koja ne se
poleva{e i tri varijanti so razli~en broj

na navodnuvawa vo tekot na vegetacijata.
Kontrolnata varijanta ne se navodnuva{e.
Kaj varijantata 1 ima{e {est navodnuvawa,
kaj varijantata 2 deset navodnuvawa i kaj va-
rijantata 3 ~etirinaeset navodnuvawa, ras-
poredeni niz celiot vegetacionen period.
Sekoe navodnuvawe be{e izvr{eno so braz-
di, so polivna norma od 20l/m2, vo traewe od
tri ~asa.

Rasaduvaweto na tutunot na niva kaj
nas, vsu{nost, zna~e{e i postavuvawe na
opitite.

Po~veni analizi

Po~vata od rasadot ili po~vata od
nivata kade {to bea postavuvani opitite se
ispituva{e na sledniov na~in: po~vata se
razreduva{e vo kolbi so sterilna voda. Se
pravea po pet razreduvawa, vo deset povto-
ruvawa: 1:100 000, 1:10 000, 1:1 000, 1:100,

1:10. Od sekoe razreduvawe se zema{e po 1ml
so sterilna pipeta i se zasejuva{e vo deset
sterilni petrievi ~a{i za edna podloga. Vo
na{ite ispituvawa se koristea sedum
cvrsti hranlivi podlogi i pet te~ni
hranlivi podlogi. Po izolacijata na gabata
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REZULTATI SO DISKUSIJA

Phytophthora parasitica var. nicotianae,
nejzinoto zasejuvawe i presejuvawe se vr{e-
{e i na te~nite hranlivi podlogi. Po zaseju-

vaweto na gabata se vr{ e{e izlevawe na
hranlivite podlogi vo petrievite ~a{i i
tie se nosea vo termostat na kultivirawe.

Analiza na zabolenite rastenija

Analizite se pravea na spontano
zarazeni rastenija od na{ite opiti, no i na
spontano inficirani rastenija na razli~ni
lokaliteti vo prilepskiot region: Varo{ ,
Mogila, Orde ^opela, s.Malo Kowari, s.Be-
rovci, s.Lagovo. Potoa be{ e izvr{eno seg-
mentirawe na rastenijata na rastitelni de-
lovi: koren, korenov vrat, steblo i list i
sitnewe na rastitelniot materijal. Od sekoj
del posebno se prave{ e razreduvawe vo

razli~en odnos, vo sterilni kolbi so ste-
rilna voda. So sterilna pipeta se zema{ e
1ml od materijalot i se zasejuva{ e vo
petrievi ~a{i, pri sterilni uslovi (vo ste-
rilna komora). Po izolacijata na parazitot
od po~vata ili rastenijata, be{ e vr{eno
negovo presejuvawe povtorno vo petrievi
~a{i ili kolbi za te~nite hranlivi podlogi,
za dobivawe na ~ista kultura.

Bolnite rastenija koi gi pribiravme
od na{iot opit i od drugite mesnosti,
vnimatelno gi prou~uvavme i analiziravme.
Kaj nekoi zaboleni rastenija zabele`avme
o{tetuvawe od nematodi na korenovit sis-
tem. Od ovie o{ teteni mesta gabata mo`e
polesno da navleze i da se razvie vo raste-
nieto, po {to nastanuva negovo izumirawe.

Od izvesen broj istra`uva~i (Grbev
i sor., 1970; Lukas, 1975) konstatirano e isto
taka deka postoi vrska pome| u pojavata na
Phytophthora parasitica var. nicotianae i
nematodite na tutunot.

Bolesta crnilka se pojavuva na povr-
{ini koi bile napadnati od nematodi, oso-
beno korenovi nematodi. Povredenite mesta
od nematodite kaj tutunskite rastenija ne
se neophodni za navleguvawe na gabata
Phytophthora parasitica var. nicotianae, me|utoa
od ovie mesta ovozmo`eno e propu{tawe na
kleto~nite ekskreti koi gi privlekuvaat
zoosporite od gabata kon korenovite `ili~-
ki, so {to se zabrzuva procesot na infekcija.

Po navleguvaweto vo rastenijata, pa-
razitot predizvikuva reprodukcija na preku-
meren broj na kletki (hiperplazija). Hiper-
trofiranite kletki se mnogu ~uvstvitelni,
tie brzo se degeneriraat i izumiraat vo rok
od 72 ~asa po navleguvaweto na parazitot.

Vo laboratoriskite ispituvawa vr-
{evme zasejuvawe na razreduvawata od
po~vata i rastitelniot materijal vrz hran-
livi podlogi.

Gabata P.p.n. se razviva{e na ve{ta~-
ka hranliva podloga. Pri zasejuvaweto na
po~venite razreduvawa vrz hranlivite
podlogi pokraj gabata Phytophthora parasitica
var. nicotianae redovno se pojavuva{e i gabata
Rhizopus nigricans. Ova go zabele`avme vo
site tri godini od ispituvawata. Verojatno
postoi nekoja povrzanost vo opstojuvaweto
na ovie dve gabi.

Osven so gabata Rhizopus nigricans,
razvojot na ispituvanata gaba P.p.n. nekoga{
e prosleden i so razvojot na gabata Aspergil-
lus niger, koja se razviva pokraj nea vrz
hranlivite podlogi. Za razvoj na gabite
Rhizopus nigricans i Aspergillus niger
najpogodna be{e podlogata od kompir - saha-
rozen agar. Pomalku ili voop{to ne se razvi-
vaa na drugite ispituvani podlogi.

Od po~venite razreduvawa zaseani
vrz malt agar pokraj gabata Phytophthora
parasitica var. nicotianae naj~esto se pojavuvaa
bakteriite Bacillus mesentericus i Pseudo-
manas fluorescens, {to poka`uva deka me| u
niv mo`ebi se vospostaveni simbiotski
odnosi.

Bidej}i za na{ite ispituvawa be{e
potrebna ~ista kultura od Phytophthora
parasitica var. nicotianae, nea ja dobivavme po
nekolkukratno presejuvawe na novi sterilni
podlogi. Potoa gi vr{evme potrebnite labo-
ratoriski analizi na ovaa gaba.

I. Hristoska: Zaemno dejstvo na patogenot Phytophthora parasitica var. nicotianae so drugite mikroorganizmi



Izolacijata na gabata Phytophthora
parasitica var. nicotianae od zarazeni rastenija
ili kontaminirana po~va so ovaa gaba i
ponatamo{nite laboratoriski ispituvawa,
ni ovozmo`ija da gi doneseme slednite
zaklu~oci:

1. O{tetuvawata na tutunskite ras-
tenija, nastanati od nematodi ovozmo`uvaat
polesno navleguvawe na gabata Phytophthora
parasitica var. nicotianae vo vnatre{nosta na
rastenieto.

2. Postoi nekoja povrzanost pome|u

razvojot na gabata Phytophthora parasitica var.
nicotianae i gabata Rhizopus nigricans.

3. Me|usebna povrzanost be{e utvr-
dena i pome|u gabata Phytophthora parasitica
var. nicotianae i gabata Aspergilus niger.

4. Na hranlivata podloga od malt
agar pokraj gabata Phytophthora parasitica var.
nicotianae, naj~esto se pojavuvaa i bakteriite
Bacillus mesentericus i Pseudomonas
fluorescens, {to mo`e da uka`uva na nekoi
vospostaveni simbiotski odnosi.
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MUTUAL ACTION OF THE PATHOGEN Phytophthora parasitica var. nicotianae
WITH OTHER MICROORGANISMS

Iskra Hristovska
Tobacco Institute - Prilep

SUMMARY

Injures on tobacco plants made by nematodes are not necessary for infestation with the fun-
gus Phytophthora parasitica var. nicotianae, but they allow an entrance to cell excretes which attract
fungus zoospores to the root veins, by which the process of infection is made faster. After its penetra-
tion into the plant, the parasite causes abnormal multiplication of cells (hyperplasia).

Lesions on tobacco plants made by nematodes enable easier penetration of the fungus P.p.n.
in the internal part of the plant.

Our investigations pointed out to a connection between the development of the fungi
Phytophthora parasitica var. nicotianae and Rhizopus nigricans. Similar connection was noticed be-
tween Phytophthora parasitica var. nicotianae and Aspergilus niger.

Beside the fungus P.p.n., the most frequently appearing  bacteria on malt agar nutrient me-
dium were Bacillus mesentericus and Pseudomonas fluorescens, which indicates the possibility of
established simbiotic relations.

Author's address:
I. Hristovska
Tobacco Institute-Prilep
Representative office in Skopje
Republic of Macedonia
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TRANSGENIC TOBACCO WITH COMPLEX RESISTANCE TO
BACTERIAL  AND VIRAL DISEASES AND THE HERBICIDE GLEAN®

Docheva P., Batchvarova R., Atanassov A.
AgroBioInstitute, Kostinbrod, Bulgaria

INTRODUCTION

Tobacco (Nicotiana tabacum) is suscep-
tible host to viral, bacterial and fungal pathogens
(TSWV, PVY, CMV, Ps. syringae pv. tabaci,
Phytophthora parasitica Dast var. nicotianae)
and parasites (broomrape). They significantly de-
crease quality and quantity of tobacco produc-
tion.

The most effective and economical
method to control plant diseases is to develop
resistant commercial tobacco cultivars. A num-
ber of approaches have been used for this pur-
pose (selection, mutagenesis, genetic transforma-
tion).

The integration and expression of foreign
genes in plants by genetic transformation is now
a routine procedure for many species. Genetic
transformation has been used for the production
of transgenic crop plants with herbicide tolerance
(16), resistance to fungal (2), viral (17) and bac-
terial (12) diseases.

Recent developments in plant genetic are
focused on the integration of multiple transgenes
into the plant genome and coordinate expression
of these transgenes.

A number of tobacco transformations for
introduction of genes conferring resistance to
biotic stress were performed in the
AgroBioInstitute.

By introduction of Np gene, CP gene and
replicase gene, transgenic lines from different
tobacco cultivars with increased and complete
resistance to TSWV, PVY and CMV respectively

were obtained. The inheritance of transgenes was
investigated in the next generations and it was
proved that resistance to TSWV, PVY and CMV
is stable.

High level of resistance to Pseudomonas
syringae p.v. tabaci was obtained in transgenic
tobacco plants expressing the ttr gene. Stable
inheritance and expression of transgene was fol-
lowed up to R9 generation.

Broomrape (Orobanche ramosa L.) is an
obligate root parasite of tobacco. The basic idea
for broomrape control is to apply the herbicides
in the field with herbicide resistant tobacco. Sev-
eral tobacco cultivars were successfully trans-
formed with bar gene conferring resistance to the
herbicide Basta, ahas3R and P450 2C9 genes for
resistance to herbicide Glean, and P450 1A1 gene
for resistance to Tolurex®. The genes were intro-
duced into tobacco plants by Agrobacterium
tumefaciens mediated transformation. Under
greenhouse conditions the transgenic plants
showed resistance to Basta®, Glean® and Tolurex®

in doses 3 to 10 times higher then normally ap-
plied in the field.

The aim of our work was to combine
genes conferring resistance to pathogens and the
herbicide Glean® in one tobacco line by sexual
crosses. We chose four different transgenic to-
bacco lines from cultivar Nevrokop 1146 resis-
tant to TSWV (14), PVY (8), P. syringae pv. to-
bacco (1) and the herbicide Glean® (15) respec-
tively created in the AgroBioInstitute.
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MATERIALS AND METHODS

Plant material
Four different transgenic lines originat-

ing from tobacco cultivar Nevrokop 1146 resis-
tant to TSWV (L1 in R9 generation), PVY (L2
in R2), Pseudomonas syringae pv. tabaci (L3 in
R9) and herbicide Glean® (L4 in R1) were used
for the experiments.

The transgenic tobacco lines were sexu-
ally crossed to combine the traits in pairs (Fig.
1). In the cross I genes for resistance to TSWV
and Glean® were combined (L1 x L4, L4 x L1).
In the cross II genes for resistance to PVY and P.
syringae pv. tabaci were combined (L2 x L3, L3
x L2).

Selected plants from F1 generation after
tests for resistance to TSWV and Glean® for the
cross I and tests for resistance to PVY and P.
syringae pv. tabaci for the cross II were self pol-
linated.

     L1 line
(TSWV resistant)

      L4 line
(GleanR resistant)

L2 line
(PVY resistant)

      L3 line
(P. syringae  resistant)

Cross-pollinate Cross-pollinate

F1 generation
(Selection of plants resistant to both 
TSWV and GleanR)

F1 generation
(Selection of plants resistant to  both
PVY and P. syringae )

Cross I Cross II

Fig. 1 Schematic presentation of the cross I and the cross II. 

Self-polinate Self-polinate

F2 generation
(Selection of plants resistant to both
TSWV and GleanR)

F2 generation
(Selection of plants resistant to  both
PVY and P. syringae )

Seven randomly selected numbers from
the cross I were analyzed in F2 generation - I 57/
7 and I 57/11 (originating from F1 generation of
the cross I 57); I 12/10 and I 12/4 (from I 12); I
61/2 and I 61/19 (from I 61); and I 27/12 (from I
27). Totally 165 plants were tested for resistance
to TSWV and Glean®.

From the cross II eight randomly selected
numbers were chosen for analyses in F2 genera-
tion - II 10/26 and II 10/29 (originating from F1
generation of the cross II 10); II 44/15 and II 44/
16 (from II 44); II 19/4 and II 19/19 16 (from II
19); II 15/20 and II 15/35 16 (from II 15). To-
tally 240 plants were tested for resistance to PVY
and P. syringae pv. tabaci.

Tests for resistance:
Test for resistance to TSWV - The to-

bacco plants were mechanically inoculated at 2-
3 leaf stage. The inoculum was prepared by grind-
ing (1:5 w/v) of TSWV infected leaves on ice in
buffer (pH 7.0) containing 0.1 M Na2HPO.12H2O,

0.1 M KH2PO4, 5% Na2SO3, 0.2% ascorbic acid,
2% PVP. The inoculated leaves were rinsed with
water after 5 min. The resistant plants were se-
lected after three weeks.

Tutun/Tobacco, Vol.54, No 9-10, 207-216, 2004
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Test for resistance to chlorsulfuron (her-
bicide Glean®) - The herbicide was applied on
the tobacco plants at vegetative stage 4-5 leaves.
Sixty plants were planted on 4m2 and were
sprayed with the herbicide in concentration 5 mg/
m2. The resistant plants were selected after 2
weeks.

Test for resistance to PVY - The tobacco
plants were tested as described for TSWV. After
three weeks the new growth leaves were analyzed
for virus infection, using DAS-ELISA method (3).

PCR analyses
Genomic DNA was isolated from tobacco

leaf tissue as described by Dellaporta (4).
PCR amplification was carried out by

Ready to Go PCR Beats (Amersham Pharmacia
Biotech INC).

For PCR amplification of the Np gene
conferring resistance to TSWV the primers 5'-
GGCAAAGACCTTGAGT-3'and 5'-
CTTTGCTTTTCAGCAC-3' were used. The
PCR program was 94 oC for 5 min, 94 oC for 30
sec, 60 oC for 45 sec, 72 oC for 1 min and 72 oC
for 5 min (33 cycles). The amplification frag-
ment was 550bp.

Gene ahas3R confer resistance to herbi-
cide Glean®. For the amplification of the 750bp
gene fragment the primers 5'-

ACGATGAGTTGTCCCTGCAG-3' and 5'-
AGATCTCGTTCTCCCTTTCC-3' were used.
The PCR program was 94 oC for 3 min, 94 oC
for 1 min, 62 oC for 1 min, 72 oC for 1 min and
72 oC for 5 min (30 cycles).

Gene ttr encoding resistance to Ps.
syringae pv. tabaci is 723bp. CP gene encoding
resistance to PVY is 1327bp. For the PCR analy-
ses of these two genes the primers for their CaMV
35S promoter and nos terminator with following
sequences: 5'-AAACCTCCTCGGATTCCATTG-3'
and 5'-CCATCTCATAAATAACGTCATGCAT-3'
were used. The program was 94 oC for 5 min, 94 oC
for 30 sec, 57 oC for 1 min, 72 oC for 1 min and
72 oC for 10 min (30 cycles).

Southern blot analyses
A total DNA was extracted from the leaf

material according to Dellaporta (4). Twenty µg
of DNA were digested with XbaI for the plants
from the cross I and with EcoRI for the plants
from the cross II. Digested DNA probes were
fractioned by electrophoresis in 0.8 % agarose
gels. The DNA were blotted to Hybond-N+ mem-
branes (Amersham) and hybridized to a DIG la-

beled DNA probes.  DNA fragments of the fourth
transgenes were labeled with the specific prim-
ers for the transgenes by using PCR DIG Probe
Synthesis Kit (Roche Diagnostics GmbH). De-
tection of signals was performed according to
DIG Luminescent Detection Kit for Nucleic Ac-
ids (Roche Diagnostics GmbH).

Test for resistance to Ps. syringae pv.
tabaci - Detached leaf bioassay was performed.
The plants were inoculated with Bulgarian iso-
late of the Ps. syringae pv. tabaci. Bacteria was
grown on nutrient dextrose agar at 28oC in the
dark for 24 h. Bacteria was suspended in sterile
water (OD600=0.6). The tobacco leaves were
placed in Petri dishes at high humidity, 28oC and
12 h light. After 10 days resistant plants were
selected.

RESULTS AND DISCUSSION

Cross I
Analyses of plants from F1 generation

To combine genes for resistance to
TSWV and the herbicide Glean® sexual crosses
between transgenic tobacco plants from the line
L1 and the line L4 and the reverse ones were
performed (cross I). More than 78 crosses were
realized and seed samples were collected. Four
of them were randomly chosen for examination

- I 27 (L4 x L1), I 61 (L4 x L1), I 12 (L1 x L4)
and I 57 (L1 x L4). The seeds from selected
crosses germinated normally and all plants were
typical in appearance for the cultivar. The plants
were tested for resistance to TSWV and the her-
bicide Glean®.

P. Do~eva,  R. Ba~varova, S. Slavov, I. Kamenova, M. Jankulova: Transgeni~en tutun so kompleksna otpornost na
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Tobacco plants were mechanically inocu-
lated with TSWV at the 2-3 leaf stage. Three
weeks after the treatment all F1 plants from the
cross I showed no symptoms and were consid-
ered as resistant (Fig. 2). The control plants
(nontransgenic tobacco Nevrokop 1146) were
systemically infected. The results showed that
resistance to TWSV was inherited in all plants
of the cross I from the transgenic parental line
L1 that had stable resistance to TSWV up to R9
generation.

The same plants from the cross I were
sprayed with the herbicide Glean® (Fig. 3). The

control plants demonstrated typical traits of sen-
sitivity to the chlorsulfuron and ten days after
treatment died. Different levels of resistance to
Glean® were observed in the four different
crosses, ranging from 100% to 43%. All tested
plants from the crosses I 12 and I 57 were com-
pletely resistant to the herbicide. From the crosses
I 27 and I 61 resistant were 32 (53%) and 26
(43%) plants respectively. Segregation in F1
progeny of the cross I was expected because the
parental line L4 used for the crosses was not
homozygous for the gene conferring resistance
to the herbicide Glean®.

Fig. 2 Tobacco plants tree weeks after TSWV infection
 1 - resistant plant from the cross I, F1 generation; 2 - control non transgenic plant

Fig. 3 Tobacco plants from the cross I (F1 generation) ten days after treatment
with the herbicide Glean®

1 - resistant plant; 2 - susceptible plant; 3 - control plant

Tutun/Tobacco, Vol.54, No 9-10, 207-216, 2004
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PCR analyses

The presence of genes conferring resis-
tance to TSWV (Np) and Glean® (ahas3R) in
plant genome was confirmed by PCR analyses.
Five plants from each cross of I 27, I 57, I 61 and
I 12 were randomly chosen for further experi-
ments. PCR products for the specific genes
proved the integration of both transgenes in the
selected plants. PCR products with the expected
size (550bp for the gene Np and 750bp for the

ahas3R gene) were obtained in all selected plants
from the cross I (data not shown). No signal was
detected from the control DNA extracted from
nontransgenic tobacco plants. The PCR analy-
ses revealed that the Np gene and the ahas3R
gene were inherited in the tested plants from the
cross I and determined their resistance to TSWV
and the herbicide Glean®.

Analyses of plants from F2 generation

Resistant plants from F1generation were
self pollinated and seed samples were collected.
The tests for resistance to TSWV and Glean®

were done in F2 generation. Seven randomly se-
lected numbers were chosen for further experi-

ments - I 57/7 and I 57/11 (two plants that gener-
ated from the cross I 57 of F1 generation), I 12/
10 and I 12/4 (from I 12), I 61/2 and I 61/19 (from
I 61) and I 27/12 (from I 27).

The plants from F2 generation were in-
oculated with TSWV and were sprayed with the
herbicide Glean® as described for the plants from
F1 generation. Only 4 plants (three were from
the cross I 61 and one was from the cross I 27)
were systemically infected with TSWV and were
considered as susceptible to the virus. PCR analy-
ses were performed to investigate whether the
Np gene was present in the genome of the sus-
ceptible plants. No signal for the transgene was
detected in the analyzed plants.

The plants from F2 generation of the
cross I demonstrated different level of resistance

to the herbicide Glean® varying from 93% to 50%
(Table 1). The plants from cross I 57/11 demon-
strated the highest level of resistance to the her-
bicide (93%).  A lower resistance to sulfonylurea
was shown by plants from the cross I 57/7, I 61/
2, I 61/19 and I 12/4 - 71%, 77%, 70% and 67%
respectively. The plants from the cross I 27/12
and I 12/10 demonstrated the lowest resistance
to Glean® among all tested plants- 60% and 50%
respectively.

The deviation from the Mendelian seg-
regation is usually explained by different
transgene copy number and/or integration site (5).

Tests for resistance to TSWV and the herbicide Glean®

Table 1 Resistance of plants from the cross I, F2 generation to the herbicide Glean®

Some plants delayed in the growth after
treatment with the herbicide Glean®. To exam-
ine whether the ahas3R gene is present in the
plant genome, PCR analyses were performed.
The results showed that the ahas3R was present
in some of the analyzed plants. In these cases

susceptibility of the plants could be a result of
transgene inactivation.

Combining of transgenes in one plant can
result in the inactivation of one or more of intro-
duced genes. The expression of transgenes var-
ies and there are many examples where transgenic
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trait is not expressed or disappears in subsequent
generations, despite of the presence of the
transgene. This loss of trait, but not of the
transgene is known as gene silencing and can take
two forms, transcriptional or post transcriptional
(6). There are examples for gene silencing when
homologous transgenes or a transgene with ho-
mology to an endogenous gene are present in the
same genome (9, 11, 13).

DNA hybridization analyses Southern
blot analyses on 14 randomly selected plants from
F2 generation were performed with non radioac-
tively labeled specific probes for the Np and the

ahas3R gene (Fig. 4 A, B).
All tested plants from the cross I and the

parental line L1 showed one copy of the Np gene.
No signal was detected on control DNA extracted
from non transgenic tobacco plants.

Positive signal for the ahas3R gene in all
studied plants from the cross I and the parental
line L4 was detected. Six of the plants were with
one copy and eight plants had two copies of the
ahas3R gene. No signal was detected on control
DNA from non transgenic control plants. In all
analyzed tobacco plants endogenous ALS gene
was detected due to the high homology with the
transgene ahas3R.

Cross II

Analyses of plants from F1 generation

To combine genes for resistance to PVY
and P. syringae pv. tabaci sexual crosses between
plants from the lines L2 and L3, and reverse
crosses were performed. More than 57 crosses
were done and seed samples were collected. Four
of them were randomly chosen for examination

- II 10 (L2 x L3), II 44 (L2 x L3), II 15 (L3 x L2)
and II 19 (L3 x L2). The seeds from selected
crosses germinated normally and all plants were
typical in appearance for the cultivar. The plants
were tested for resistance to PVY and Ps.
syringae pv. tabaci.

A

                  B

Fig. 4   DNA hybridization analyses of selected plants from the cross I, F2 generation.
            Specific probes for the Np gene (A) and the ahas3R gene  (B) were non radioactively
            labeled. Lanes 1-8 - plants from the cross I;  Lane 9 - parental line L1;
            Lane 10 parental line L4; Lane 11 - non transgenic cv. Nevrokop 1146

Tobacco plants were mechanically inocu-
lated with PVY (Fig. 5). At the time of inocula-
tion accidentally cross virus infection had oc-
curred in the green house. Only plants that
showed no typical symptoms of PVY infection,

Tests for resistance to PVY and Ps. syringae pv. tabaci.

three weeks after inoculation, were chosen for
ELISA test. From the cross II 10 32 plants were
selected and 28 of them were ELISA negative.
Thirty plants from the cross II 44 were selected
and 25 of them had no coat protein. From the

Tutun/Tobacco, Vol.54, No 9-10, 207-216, 2004
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cross II 19 12 plants were chosen and 11 of them
demonstrated negative results. Only 10 plants
from the cross II 15 were symptomless and 9 of
them were ELISA negative. The presence of sus-
ceptible plants in F1 progeny of the cross II was
due to the heterozygosity of the gene conferring
resistance to PVY of the parental line L2 used
for the crosses.

Plants from the crosses II 10 and II 44
showed higher percentage of resistance to PVY
than the plants originating from the crosses II 15
and II 19. The crosses II 15 and II 19 were gener-
ated from the cross L2 x L3, where the gene con-
ferring resistance to PVY came from the mother
line, whereas the crosses II 10 and II 44 were
originated from the reverse cross (L3 x L2).

Plants from the cross II were tested for
resistance to Ps. syringae pv. tabaci by detached
leaf bioassay (Fig. 6). Typical infection symp-
toms were observed on control tobacco leaves
three weeks after inoculation with the bacteria.
All leaves from the plants of the cross II were
not affected after bacterial inoculation. We con-

sidered these plants as resistant to Ps. syringae
pv. tabaci. The results indicated that resistance
was inherited in all tested plants of the cross II
from the parental line L3 that had stable resis-
tance to Ps. syringae pv. tabaci up to R9 genera-
tion.

Fig. 5 Resistance to PVY of tobacco plants from the cross II, F1 generation
1 - resistant plant; 2 - susceptible plant; 3 - control non transgenic plant

Fig. 6 Detached leaf bioassay of tobacco plants for resistance to Ps. syringae pv. tabaci
1 - control non transgenic plant; 2 - resistant plant from the cross II, F1 generation

PCR analyses

Five plants resistant to both PVY and Ps.
syringae pv. tabaci from each cross of II 10, II
44, II 19 and II15 were randomly chosen for the

PCR analyses. Primers for 35S promoter and nos
terminator were used for the amplification of the
CP gene (conferring resistance to PVY) and the
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ttr gene (coding resistance to Ps. syringae pv.
tabaci). In all tested plans from the cross II two
fragments with the expected sizes were obtained
(data not shown). No signal was detected with

DNA from the control tobacco plants. The PCR
analyses of the selected plants from the cross II
demonstrated that the CP gene and the ttr gene
were inherited in the tested plants.

Analyses of plants from F2 generation

Resistant plants from F1 generation were
self pollinated and seed samples were collected.
Tests for resistance to PVY and Ps. syringae pv.
tabaci were carried on in F2 generation. Eight
randomly selected numbers were chosen for fur-

ther experiments - II 10/26 and II 10/29 (two
plants that were generated from the cross II 10
of F1 generation), II 44/15 and II 44/16 (from II
44), II 19/4 and II 19/19 16 (from II 19), II 15/20
and II 15/35 16 (from II 15).

Tests for resistance to PVY and Ps.
syringae pv. tabaci were performed as described
for the plants of F1 generation.

Different levels of resistance to PVY,
ranging from 90% to 40% were observed (Table
2). The highest resistance to the virus infection
was found in plants of F2 generation from the
crosses II 10/26 (90%) and II 10/29 (87 %). In-

termediate level of resistance showed plants from
the crosses II 44/15 (77%) and II 44/16 (70%).
The rest of crosses of F2 generation were more
susceptible to PVY infection. They demonstrated
resistance to the virus varying as follows: II 19/4
(57%), II 19/19 (50%), II 15/20 (50%) and II 15/
35 (40%).

Plants from F2 generation of the cross II
were tested for resistance to Ps. syringae pv.
tabaci by detached leaf bioassay. Most of the in-
fected with the bacteria tobacco leaves showed
no symptoms of infection and the plants were
considered as resistant to Ps. syringae pv. tabaci.
However, on some of the inoculated leaves from
different crosses, chlorotic halos caused by the
production of bacterial tabtoxin appeared. No
further spread of chlorosis was observed. This
might result from hypersensitive response. Typi-
cal symptoms of Pseudomonas infection, that are
necrotic lesions surrounded by yellow halo, were
observed on a few tobacco leaves. To examine

whether the ttr gene was present in the plant ge-
nome PCR analyses were performed. Plants with
different level of chlorosis were chosen. The re-
sults showed that only plants with typical symp-
toms of Pseudomonas infection had lost the ttr
gene. The transgene was lost in the susceptible
plants in F2 generation most probably as a result
of recombination events. Positive signal for the
ttr gene was observed of the plants with the lo-
calized chlorotic spot on the infected leaves.
However, further studies are needed to investi-
gate whether the chlorotic symptoms were a re-
sult of transgene silencing.

Table 2  Resistance of plants from the cross II, F2 generation to PVY

Tests for resistance to PVY and Ps. syringae pv. tabaci

Tutun/Tobacco, Vol.54, No 9-10, 207-216, 2004

Number of the 
cross 

Number of tested 
plants 

Resistant plants 
(%) 

ІІ 10/29 30 87 
ІІ 10/26 30 90 
ІІ 44/15 30 77 
ІІ 44/16 30 70 
ІІ 19/4 30 57 
ІІ 19/19 30 50 
ІІ 15/35 30 40 
ІІ 15/20 30 50 
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DNA hybridization analyses

Southern blot analyses on 16 randomly
selected plants from F2 generation were per-
formed. Specific probes for the CP gene and the
ttr gene were non radioactively labeled.

All tested plants from F2 generation of
the cross II and the parental line L2 showed more
than two copies of the CP gene (Fig.7). High copy
number of the transgene could lead to the lower
gene expression than the single copy due to me-

thylation. This might be the reason for the lack
of Mendelian inheritance for the resistance to
PVY in F2 generation (7, 10).

Positive signal for the transgene ttr in all
analyzed plants from F2 generation of the cross
II and the parental line L3 was detected (data not
shown). No hybridization signal was detected
from the control DNA.

Promising results for combining genes
for resistance to TSWV, PVY, Pseudomonas
syringae pv. tabaci and the herbicide Glean® in
pairs by sexual crosses of four transgenic tobacco

lines were obtain. Further crosses will be per-
formed in order to combine four traits in one to-
bacco line.
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TRANSGENI^EN TUTUN SO KOMPLEKSNA OTPORNOST NA
BAKTERISKI

I VIRUSNI BOLESTI I NA HERBICIDOT Glean®

Petija Do~eva,  R. Ba~varova, S. Slavov, I. Kamenova, M. Jankulova
AgroBioInstitut-Kostinbrod

 Bugarija

REZIME

Sozdavaweto tutunski rastenija otporni na razli~ni patogeni ima teoretsko
i prakti~no zna~ewe. Celta na o voj trud e da  se dobie linija tutun so kompleksna
otpornost na bakteriski i virusni bolesti i na herbicidot Glean®. Kako po~eten
rastitelen materijal se zemeni ~etiri razli~ni transgeni~ni linii so poteklo od
sortata Nevrokop 1146 otporni na TSWV, PVY, Pseudomonas syringaepv. tabaci i na Glean®.
Ovie tutunski linii se vkrstuvani za kombinirawe na svojstvata vo parovi. Vo
krstoskata „ kombinirana e otpornosta na TSWV i Glean®. Na rastenijata od
potomstvoto F1 ispituvana im e otpornosta po pat na zarazuvawe so TSWV i prskawe
so Glean®. Vo krstoskata „„ kombinirana e otpornosta sprema PVY i P. syringae pv. tabaci
i vo F1 generacijata se proveruva otpornosta i na dvata patogena po izvr{ enata
ve{ta~ka inokulacija. Otpornite tutunski rastenija od potomstvoto na sekoja
kombinacija se selektirani vrz baza na ELISA testot i PCR analizata. Vo ovaa faza na
istra`uvawata rezultatite vetuvaat uspe{no kombinirawe na otpornosta sprema site
tri patogeni i herbicidot Glean® kaj sekoja linija tutun.
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VOVED

Zna~eweto na tutunot kako kultura
za dr`avata treba da se tretira od eko-
nomski, trgovski, fiskalen, socijalen i
demografski aspekt. Nastanatite promeni
vo oblasta na tutunoproizvodstvoto kako na
nacionalen taka i na me|unaroden plan,
imperativno baraat promeni vo dr`avnata
politika i prilagoduvawe na site subjekti
vo tutunoproizvodstvoto kon novonasta-
natite uslovi na stopanisuvawe.

METOD NA RABOTA

Namerata na R. Makedonija za pri-
klu~uvawe kon EU nalaga izrabotka na
strategija za razvoj na tutunoproizvodstvoto
vo ramkite na globalnata strategija za
zemjodelstvo. Ottuka proizleguva  i celta
na ovoj trud, so koj }e se dade analiza na
tutunskoto stopanstvo vo R. Makedonija i na
tutunskoto stopanstvo vo EU, kako i pred-
lozi za negovo prilagoduvawe kon evrop-
skata integracija.

Za realizacija na postavenata cel
koristeni se, glavno, objaveni statisti~ki
podatoci od Dr`avniot zavod za statistika
na Republika Makedonija, objaveni podatoci
vo Analizi na Ministerstvoto za zemjo-
delstvo, {umarstvo i vodostopanstvo na RM,
kako i vo Analizi na Jugotutun A.D. - Skopje.
Isto taka, koristeni se i podatoci objaveni

vo Tobacco Journal International, European
Commision, Directorate - General for agriculture,
USDA i FAO  i podatoci od Institutot za
tutun - Prilep.

Pri obrabotkata na podatocite i pri
donesuvaweto na zaklu~ocite koristeni se
pove}e metodi, a glavno e koristen kompara-
tivno-analiti~kiot metod.

Proizvodstvoto na tutun vo Repub-
lika Makedonija, vo poslednive 40 godini
varira od 15.366 toni otkupen tutun vo
poslednata rekolta (2003), do  35.020 toni
vo 1986 godina. Prose~noto proizvodstvo  vo
ovoj  period iznesuva  26.323 toni.

 Vo strukturata  na proizvodstvoto
na tutun vo  R. Makedonija, najgolem del
zafa}aat orientalskite tutuni, a mnogu
malo e koli~estvoto na krupnolisnite ti-
povi  virxinija i berlej i na poluorien-
talskite od tipot otqa, so tendencija na

nivno namaluvawe. Vo momentov se izdife-
rencirani dva tipa tutun,  prilep i jaka, koi
zaedno, u~estvuvaat so nad 95% od vkupnoto
proizvodstvo.

Te{kata polo`ba vo zemjodelstvoto
i tutunoproizvodstvoto, kako {to e poznato,
ne dojde kako rezultat samo na klimatskite
uslovi tuku vo golema merka i na na{ata
nepodgotvenost da se sprotivstavuvame na
takvite uslovi, kako i na nesozdadenata
materijalna osnova za polesna intervencija
i prebroduvawe na nastanatite posledici.

PROIZVODSTVO NA TUTUN VO REPUBLIKA MAKEDONIJA
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Najposle, taa doa|a  i od nepostoewe koncept
i strategija kako da se naso~at potrebnite
merki za sovladuvawe na site problemi nas-

Tab. 1. - Proizvodstvo na tutun vo Republika Makedonija
    Table 1. - Tobacco production in  R. Macedonia

Tabela 2 - Prose~no proizvodstvo na tutun vo R Makedonija  po tipovi
Table 2 - Average tobacco production in Macedonia by varieties

Izvor: 1994 - 1996 - Analizi A.D. "Jutotutun" - Skopje
                  1997 - 1998 - Analiza - Ministerstvo za zemjodelstvo, {umarstvo i vodostopanstvo
                  1999 - 2002 -  Analiza - Ministerstvo za zemjodelstvo, {umarstvo i vodostopanstvo

Podatocite od 1964 do 1997 god. se zemeni od Statisti~ki godi{nik na Republika Makedonija, 1998, str. 369.
Podatocite za 1998 - 2003 godina se zemeni od Ministerstvoto za zemjodelstvo, {umarstvo i vodostopanstvo

tanati od vakvite prirodni pojavi, kako i
na drugite problemi {to se provlekuvaat vo
ovoj na{ dolg i te`ok tranzicionen period.
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Proizvodstvoto na tutun vo EU se
organizira vo 8 zemji-~lenki, a samo dve od
niv (Italija i Grcija) proizveduvaat 75% od
vkupnoto proizvodstvo vo EU. Isto taka,
postoi i visoka geografska koncentri-
ranost, bidej}i vo 12 regioni se proizveduva
pove}e od 72% od tutunskata produkcija.
Vkupnoto proizvodstvo na tutun vo EU se
dvi`i od 334.064 toni vo 2003 godina do
342.021 toni vo 1998 godina,  na povr{ina
od  okolu 180 000 hektari.

Vo 2004 godina proizvodstvoto na
tutun }e bide zgolemeno za 52.353 toni, koi
Unijata im gi opredeli kako  garantirani
pragovi na novoprimenite zemji ~lenki, i
toa: na Polska 37.933, na Ungarija 12.355, na
Slova~ka 1.715 i na Kipar 350 toni (Tab. 3).

Struktura na proizvodstvoto. Vo
EU ima okolu 80.000 farmi  so prose~na
golemina od okolu 1,6 ha. Skoro 60% od
farmite koi obrabotuvaat tutun se pod 5 ha,
dodeka nad 18% se so golemina od 5-10 ha.
Ogromen broj od malite farmi se najduva vo
Grcija, [panija, Portugalija i Italija.  Vo
niv   semejniot trud e dominanten, so 80%
od vkupnata rabotna sila. Poradi  malata
golemina na  farmite, tutunskoto  proiz-
vodstvo e trudointenzivno. Ova se glavnite
pri~ini koi ja ograni~uvaat upotrebata na
ma{inite vo proizvodstvoto na tutun. Vo
ovie oblasti, osobeno vo Grcija,  a pomalku
vo Italija, kako i vo del od [panija, tutu-
noproizvodstvoto igra mnogu golemo eko-
nomsko i socijalno zna~ewe.

Agrarnata politika vo vrska so
tutunoproizvodstvoto vo EU se sostoi od
sistem na premii, sistem na proizvodni
ograni~uvawa (nacionalen prag i sistem na
kvoti) i na proizvodna orientacija, kako i
od merki za preorentirawe na proizvod-
stvoto preku Fondot za tutun na EU i tr-
govski ara`mani.

 Sistemot na premii se sostoi od
edna ednokratna premija koja se odreduva za
grupa  sorti i koja se dvi`i od  2,15 do 4,13
EUR/kg i  dopolnitelna premija od 0,41 do
0,88 EUR/kg,  kako nadomest za nekoi zemji-
~lenki, o{teteni so reformata od 1992
godina. Isto taka, premijata se sostoi od
fiksen (60-70%) i od varijabilen del (30 -
40%), dodelen  vo funkcija na ostvareniot
kvalitet na prodadeniot tutun. Vo prosek,

premijata  iznesuva 2.900 EUR/t ili okolu
7.800 EUR/ha.

Vkupnata buxetska podr{ka za tutu-
not vo EU za 2002 godina iznesuva 964,3
milioni EUR a Fondot za tutun iznesuva 14,9
milioni EUR. Visinata na  premijata e nama-
lena so odzemawe za Fondot za tutun, koj se
formira so sukcesivno odzemawe na 0,5%
od premijata vo 1993 godina, 1% od berbite
1994  -1998,  2% od berbite 1999-2002 i 3%
od berbata 2003 godina. Od Fondot za tutun
do 2002 godina se  finansiraa agrotehni~ki
istra`uvawa na tutunskite sorti i proiz-
vodni metodi i informacii za zgolemuvawe
na javnata svest vo vrska so {tetnite efek-
ti od pu{eweto.

Od 2003 godina, Fondot e prenaso~en
od proizvodstvoto na tutun kon drugi kul-
turi ili stopanski aktivnosti koi generi-
raat vrabotuvawe.

Isto taka, treba da se spomne deka
vo zemjite - ~lenki na EU se akumuliraat
okolu 63 milijardi EUR od dava~kite {to
se sobiraat pri proda`bata na tutunot i
proizvodite od tutunot.

Reformski opcii
Kako rezultat na sé pozasilenata

antipu{a~ka kampawa, kontrolata na tutu-
not stanuva  va`en komponent na zdravstve-
nata politika  vo EU, a vrz osnova na prin-
cipite na Var{avskata deklaracija i prin-
cipite na evropskata strategija za kontrola
na tutunot, usoglasena so Ramkovnata kon-
vencija za kontrola na tutunot (FCTC) pod
patrona`a na Svetskata zdravstvena organi-
zacija (WHO), {to e potpi{ana od site zemji
~lenki na Evropskata Unija.

Vrz osnova na pogore spomenatite
strategii, za proizvodstvoto na tutun EU ima
predlo`eno tri reformski opcii, no  dosega
ne e odlu~eno koja opcija ima najpogodni
re{enija naso~eni kon javnoto zdravstvo,
`ivotnata sredina i odr`liviot razvoj,
bidej}i sekoja promena  vo organizacijata na
zaedni~kiot pazar (CMO) }e mora da se soo~i
so potencijalnite rizici. Duri i tamu kade
{to e mo`no odgleduvawe na alternativni
kulturi, sega zasega ni{to ne bi mo`elo da
obezbedi tolku rabotni mesta kolku {to
obezbeduva proizvodstvoto na tutun i tutun-
skata industrija locirana vo ovie regioni.

PROIZVODSTVOTO NA TUTUN VO EVROPSKATA UNIJA

K. Filiposki, M. Pe{evski, S. Stojanovska: Mo`nosti za prilagoduvawe na proizvodstvoto na tutun vo
R. Makedonija kon Evropskata Unija
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Pred da se prisoedinime kon EU,
na{a osnovna cel  i strategija za razvoj na
tutunoproizvodstvoto treba da bide  nego-
voto reetablirawe i stabilizirawe  na nivo
od  30.000 toni  surov tutun do 2007 godina.

Ovaa cel treba da se ostvari, bidej-
}i na{ava dr`ava ima povolni po~veno-
klimatski uslovi za proizvodstvo na kvali-
tetni sitnolisni tutuni od tipot prilep i
jaka i iskusni tutunoproizvoditeli so
tradicija. Isto taka,  tipovite prilep i jaka
imaat svoe mesto na me|unarodniot pazar.
Na{ava dr`ava ja poseduva potrebnata  in-
frastruktura za obrabotka na okolu 30.000
toni surov tutun i ima razviena nau~nois-
tra`uva~ka dejnost koja mo`e da go razviva,
sledi i kontrolira ova proizvodstvo.

Za ostvaruvawe na ovaa cel potrebno
e da se  otstranat i nadminat slabostite  koi
go sledat na{eto proizvodstvo, odnosno da
se podobri  sortnata  struktura i da se
primenuva navremena i pravilna agroteh-
nika.  Isto taka, neophodno e iznajduvawe
poznat strate{ki partner i prigotvuvawe na
golemi izvozni partii. Voedno, potrebno e
educirawe na tutunoproizvoditelite za
dobivawe na kvaliteten tutun i dosledno
primenuvawe na programite za pretpriso-
edinuvawe kon EU.

Vakviot predizvik za menuvawe na
sostojbite vo tutnoproizvodstvoto ne e
mo`no  da se realizira bez aktivno koordi-
nirawe na rabotite od strana na dr`avata.

Dr`avata preku Zakonot za tutun,
Zakonot za seme i saden materijal i drugi
zakonski akti treba da go regulira  proiz-
vodstvoto,  otkupot i proda`bata  na tutunot.

Dr`avnata politika vo tutunoproiz-
vodstvoto }e bide povrzana  so kontrola na
davaweto besplaten semenski materijal za
proizvoditelite na tutun koe }e bide  vo sog-
lasnost so opredelena kvota na proizvod-
stvo na odredena sorta  tutun. Ovie rashodi
se na tovar na firmite za proizvodstvo i
obrabotka na tutun.

Dr`avata, preku agrarnata politika,
}e mora da vr{i pomagawe na naselenieto
koe proizveduva tutun od ruralnite oblasti,
obezbeduvaj}i im odredena ekonomska pot-
krepa, preku premii. Premiite za tutuno-
proizvoditelite ne treba da bidat na tovar
na buxetot na dr`avata, tuku nivnoto obez-
beduvawe treba da odi so zgolemuvawe na
akcizite na banderolite i cigarite.  Zgole-
muvaweto na akcizata  treba da se izveduva
spored  planot  za zgolemuvawe na proizvod-
stvoto na tutun, odnosno sekoja godina da se
poka~uvaat so planiranoto zgolemuvawe na
proizvodstvoto.

Posebno treba da se istakne zna-
~eweto na premijata kako biten faktor za
razvoj na primarnoto proizvodstvo i indus-
triskata obrabotka na tutunot. Vo zemjite
na Evropskata Unija premijata se zasnovuva
vrz baza na prethodno planirana struktura
i prethodno planiran obem na proizvodstvo.
Isto taka, vo programite na Evropskata Unija
se dava poddr{ka na razvojot na tutuno-
proizvodstvoto kako trudointenzivna kul-
tura. Ovaa preporaka na Evropskata Unija
Makedonija treba da ja iskoristi, so done-
suvawe na strategija za razvoj na tutuno-
proizvodstvoto.

Vrz osnova na prezentiranoto, mo`e-
me da ka`eme  deka R. Makedonija }e mora
da napravi strategija za razvoj na tutuno-
proizvodstvoto i negovo reetablirawe na
30.000 toni do 2007 godina Reetabliraweto
na tutunoproizvodstvoto }e mora da bide
planirano so  odredeni kvoti na sorti i }e
mora da obezbedi tutun so odreden kvalitet,
takov  kakov {to baraat kupuva~ite, odnosno

celokupnoto proizvodstvo mora da bide
planirano i za poznat kupuva~.

[ansata koja{to  ja ima R. Makedo-
nija  da go zgolemi proizvodstvoto na tutun
kako trudointenzivna kultura, ne treba da
se propu{ti, bidej}i ne postoi druga alter-
nativa za socijalna za{tita na najsiro-
ma{niot del od  naselenieto, a socijalnata
za{tita e eden od uslovite  za vlez vo EU.

          MO@NOSTI ZA REETABLIRAWE I PRILAGODUVAWE NA
PROIZVODSTVOTO NA TUTUN KON EU

Z A K L U ^ O K
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POSSIBILITIES FOR MODIFICATION OF TOBACCO PRODUCTION IN
 R. MACEDONIA TO THE  STANDARDS OF EUROPEAN UNION
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SUMMARY

A short survey will be given on tobacco production in the Republic of Macedonia and its
modification for integration into EU. We can not wait someone else to solve our problems, but we
must make a strategy for development of our tobacco production. Nothing more and nothing less
than that which was done by other countries that have already become member-states of EU and
those that are now associate-states.
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DIZAJNIRAWE NA OPTIMALNA ORGANIZACIJA NA PROIZVODSTVOTO NA TUTUN
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VOVED

Vo R.Makedonija proizvodnata struk-
tura na primarnoto proizvodstvo na tutun
po~nuva da se menuva vo periodot na sedum-
desettite godini .

Vo masovoto proizvodstvo sé pove}e
i pove}e se zabele`uva proizvodstvo na
virxiniski tutuni koi vo 1973 godina poka-
`uvaat zgolemen intenzitet, osobeno vo po-
gonot "Proizvodstvo" pri tutunskiot kombi-
nat od Prilep.

Dosega{noto pove}egodi{no iskus-
tvo vo odgleduvaweto na virxiniskite tu-
tuni vo na{ata Republika poka`a deka
istoto be{e organizirano vo tri organi-
zacioni formi i toa: op{testvena, me{ovita
i individualna organizaciona forma.

Vo 1984 godina za prv pat bea vos-
postaveni kooperativni odnosi pome|u indi-

CEL NA ISTRA@UVAWETO

vidualnite tutunoproizvoditeli i pretpri-
jatijata za proizvodstvo i obrabotka na
virxiniski tipovi tutun.

Denes vo sovremenoto stopanisu-
vawe,organizacijata na raboteweto pretsta-
vuva dosta va`en faktor koj sozdava po-
dobri uslovi na rabotewe i ostvaruvawe na
poproduktivni rezultati (Muler,1971 god.).

So pravo mo`eme da potvrdime deka
zapo~na vremeto na privatizacija, koga
golem del od op{testvenite pretprijatija se
transformiraat vo akcionerski dru{tva,
vreme koga sé pove}e i pove}e e izrazena
tendencijata za organiziran nastap za pro-
izvodstvo na virxiniski sorti tutun, ne samo
vo nekoi akcionerski dru{tva tuku i kaj
odreden broj na individualni tutuno-
proizvoditeli (kooperanti).

MATERIJAL I METOD NA ISTRA@UVAWE

Sogleduvaj}i ja problematikata na
ova istra`uvawe }e nastojuvame da se
dvi`ime vo pravec da iznajdeme optimalna
organizacija za proizvodstvo na virxiniski

tutuni koja vrz baza na nejzinite efekti i
nejzinata ekonomska opravdanost }e ovoz-
mo`i zgolemeno proizvodstvo na ovoj tip na
tutun vo R. Makedonija.

Istra`uvawata na ovaa problema-
tika se zasnivaa na identifikacija i dijag-
nosticirawe na problemite za proizvodstvo
na tutun od tipot virxinija, nivnoto evolui-
rawe i barawe mo`ni re{enija za zgolemu-
vawe na proizvodstvoto na ovoj tip na tutun.

Vo sodr`inata na ovoj trud bea anali-
zirani pretstavnici na oddelni organizacii
za proizvodstvo na virxiniski tutuni i toa:

organizacija na sopstveno proizvodstvo-
A.D."Tutunski kombinat"-Prilep i organi-
zacija na kooperativni odnosi A.D."Tabak"-
Ohrid.

Vo pristapot na analizata na organi-
zaciite za proizvodstvo na virxiniski ti-
povi tutun pretstaveni se nekoi pova`ni
parametri kako {to se: ostvarenoto proiz-
vodstvo, anga`iraniot proizvoden poten-
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cijal na kooperantite, kvantitativnoto i
kvalitativnoto proizvodstvo po edinica
povr{ina {to pretstavuva va`na kompo-
nenta za samite proizvodni organizacii.

Za dobivawe na soznanija vo vrska so
ovaa problematika bea koristeni: anali-
ti~kiot, kalkulativniot i metodot na nab-
quduvawe, a posebno mesto mu pripadna na
metodot na anketirawe.

Izvorite na podatoci se koristeni
neposredno od evidencijata na organizaci-
ite {to se zanimavaat so proizvodstvo i
obrabotka na virxiniski tutuni, t. e nejzi-
niot prestavnik, poto~no od samite indi-
vidualni tutunoproizvoditeli (kooperan-
ti), koj direkno u~estvuvaat vo procesot na
proizvodstvo na ovoj tip na tutun vo Repub-
likata.

Organizacija na sopstvenoto proizvodstvo vo
A.D."Tutunski kombinat"-Prilep

Vo ovaa organizaciona forma zas-
tapeno e sopstveno proizvodstvo na virxi-
niski tutuni . Glavna karakteristika e toa
{to site fazi po~nuvaj}i od proizvodstvoto
na rasad, nivskoto proizvodstvo, berbata
su{eweto i obrabotkata se izvr{uvaat so
anga`irawe na sredstva i rabotna sila od
Akcionerskoto dru{tvo"Tutunski kombi-
nat"-Prilep.Ova proizvodstvo gi poseduva
site karakteristiki na planta`no proiz-
vodstvo, ovozmo`ena e maksimalna upotreba
na agrotehni~ki merki upotreba na raspo-
lo`liva mehanizacija, kako i su{ewe na tu-
tunot vo kompleks izgradeni su{nici (kon-
centriran kapacitet). Posebna karakteris-
tika za ova akcionersko dru{tvo e toa {to
obrabotkata i klasiraweto na tutunot vo
industriski klasi se vr{i od ekspertite,
vo zavisnost od pazarniot rejting {to vo
dadena situacija go imaat ovie tutuni .

Analizata na podatoci vo organiza-
cijata na sopstveno proizvodstvo A.D."Tu-

tunski kombinat" od Prilep be{e izvedena
poslednite tri godini (2000,2001,2002god ).

Ako gi pogledneme podatocite za os-
tvarenoto proizvodstvo, zasadenata povr-
{ina vo ha i postignatoto proizvodstvo po
edinica povr{ina prezentirani vo Tabela1,
Grafikon1 }e potvrdime deka  A.D."Tutunski
kombinat"-Prilep, sopstvenoto proizvod-
stvo go obavuva na prose~na povr{ina od 273
ha. Prose~niot broj na zasadeni strakovi vo
periodot na istra`uvaweto iznesuva
6.267.000 strakovi godi{no. Vkupno ostva-
renoto proizvodstvo vo dadeniot vremenski
period vo prosek iznesuva 389 toni.Vo ovoj
period ne se zabele`ani vidlivi otsta-
puvawa.[to se odnesuva do prinosot os-
tvaren po edinica povr{ina vo prosek iz-
nesuva 62g/strak, i 1437kg/ha. Ova seto ni
dava soznanie deka vaka postignatiot prinos
e pod optimalniot, koj vo nikoj slu~aj ne bi
trebalo  da bide pomal od 2000 kg/ha.

Tabela 1  Ostvareno proizvodstvo na tipot virxinija vo organizacija na sopstveno
proizvodstvo, A.D. "Tutunski Kombinat" - Prilep

Table 1  Realized production of Virginia tobacco in AD Tutunski Kombinat - Prilep, a company own
production

Izvor: Obraboteni podatoci

S. Stojanoska, L. Stojanoski: Dizajnirawe na optimalna organizacija na proizvodstvoto na tutun od tipot
virxinija vo R.Makedonija
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Tabela 2 Ostvaren randman na proizvodstvo na tipot virxinija vo organizacija na
sopstveno proizvodstvo, A.D. "Tutunski Kombinat" - Prilep, vo toni

Table 2 The presence of high grades in Virginia tobacco from AD Tutunski Kombinat - Prilep, a
company with own production, in tons

Lot 1 + lot 2 (me{avina od I - III klasa)
Lot 1 + 2 (mixture of grades I - III)

 Ako pak gi pogledneme podatocite
{to go pretstavuvaat kvalitetot (ostva-
reniot randman) na virxiniskite tutuni vo
A.D."Tutunski kombinat"- Prilep - sopstveno
proizvodstvo(Tabela 2, Grafikon2), }e
zabele`ime deka randmanot od I-III klasa
iznesuva 389 toni,ili izrazeno vo procenti

97,6%, a {to se odnesuva do klasite naj-
pove}e zastapena e I i II klasa ili taka
nare~ena Lot1 i Lot 2{to pretstavuvaat
me{avina od I-III klasa. Prose~no I klasa
u~estvuva so 58,1% i II klasa so 35,7%, a
ostanatite klasi zastapeni se vo sosema
mali koli~ini.

Randman vo %
Randement in percentage

S. Stojanoska, L. Stojanoski: Dizajnirawe na optimalna organizacija na proizvodstvoto na tutun od tipot
virxinija vo R.Makedonija
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Izvr{enite istra`uvawa poka`aa
deka vo ova akcionersko dru{tvo, for-
mirano vrz osnova na sopstveno proiz-
vodstvo postoi stagnacija koja mo`e da pre-
dizvika negativni posledici, pa zatoa i vo
naredniot period bi prestanalo proizvod-
stvoto na virxiniski tutuni.Sekako za ovaa
sostojba postojat objektivni faktori, pred
se toa se tranzicionite procesi {to go
zateknaa na{eto op{testvo, investicionite
vlo`uvawa za izgradba na kompleks su{nici
za su{ewe na ovoj tip tutun, no posebno
vnimanie privlekuvaat po~veno-klimat-
skite uslovi koi se neizbe`en faktor za
razvitok na ovie tipovi tutun, se misli na
vodata bez koja ne mo`e da se zamisli zgo-
lemeno proizvodstvo na ovie tipovi tutun.

Ne bi trebalo da se zapostavat i
povolnite faktori {to gi poseduva ovaa
organizacija na sopstveno proizvodstvo,
pred se motivira~kiot faktor i zgolemena
inicijativnost na akcionerite, so {to ova
akcionersko dru{tvo }e ostvaruva poso-
lidni rezultati,osobeno koga se znae deka

vo nego egzistira najgolemata fabrika za
cigari vo R. Makedonija koja e golem potro-
{uva~ na virxiniska tutunska surovina.

No za nas posebno vnimanie privle-
kuva ekonomskata opravdanost na onaa orga-
nizacija na proizvodstvo koja vrz baza na
nejzinite efekti }e sozdade uslovi za
razvitok na proizvodstvoto na pogolemi
povr{ini(planta`no proizvodstvo), a za se-
to toa povolnite po~veno-klimatski uslovi
}e pretstavuvaat cvrsta garancija za zgole-
meno proizvodstvo na ovie tipovi tutun vo
R. Makedonija.

Za ovaa sostojba zboruvaat podato-
cite prezentirani vo Tabela 3 i Grafikon
3, kade o~igleden e faktot deka vo A.D.
"Tutunski kombinat"-Prilep, sopstveno
proizvodstvo proizvodnite tro{oci po ki-
logram se najvisoki i iznesuvaat 120 den/
kg(pesimisti~ka varijanta), {to negativno se
reflektira i vrz ostvarenata dobivka koja
za rekolta 2000-2002 godina iznesuva
15.560.000 denari, ili ostvarenata dobivka
po ha iznesuva 5699 denari.

Tabela 3  Ostvareno proizvodstvo, vkupen prihod i dobivka vo oddelni organizacii za
proizvodstvo na tutun od tipot virxinija vo Republika Makedonija - rekolta 2000 - 2002g.

Table 3  Realized production, total income and profit in some organizations for Virginia tobacco
production in R. Macedonia, crop 2000 - 2001

Tutun/Tobacco, Vol.54, No 9-10, 224-233, 2004
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Denes vo R.Makedonija postojat
pove}e organizacii- akcionerski dru{tva
kade {to postojat kooperativni odnosi
,takov e slu~ajot so akcionerskoto dru{tvo
A.D."Tabak"-Ohrid. Vo ova organizacija del
od proizvodnite fazi se izveduvaat vo
samoto akcionersko dru{tv a eden del kaj
individualnite tutunoproizvoditeli (koo-
perantite) koj sklu~uvaat dogovor so akcio-
nerskoto dru{tvo.Otkupot na tutunot vo
zelena masa se utvrduva po otkupni ceni za
kilogram zelen tutun vo optimalna tehno-
lo{ka zrelost, dodeka otkupot na tutun vo
suva sostojba se vr{i po pravilnikot pred-
viden za procenka na kvalitetot na tutunot.

Akcionerskoto dru{tvo A.D"Tabak"
Ohrid proizvodstvoto na virxiniski tutuni
vo najgolema mera go izveduva vo reonot na
Ohrid-Debarca, selo Mogila-Bitolsko, selo
Plasnica -M.Brod, selo Dobru{evo, Debar i
Struga. Golem del od kooperantite raspola-
gaat so sopstveni su{nici i tutunot go preda-
vaat vo suva sostojba.

Vo organizacijata na kooperativni
odnosi A.D."Tabak"Ohrid izvr{ena e ana-
liza na ostvarenoto proizvodstvo na tipot
virxinija za periodot 2000-2002 godina

Organizacija na kooperativni odnosi A.D "Tabak"-Ohrid

(Tabela 4, Grafikon 4) od koi mo`at da se
zabele`at soodvetni otstapuvawa po odnos
na prose~no zasadena povr{ina koja izne-
suva 82 ha koja e daleku pomala otkolku
organizacijata na sopstveno proizvodstvo
A.D."Tutunski kombinat"-Prilep.

Prose~niot broj na kooperanti izne-
suva 76,ili na sekoj kooperant mu pripa|a
povr{ina od 1,2ha/kooperant {to zna~i
proizvodstvoto na virxiniski tutuni bi tre-
balo da se izveduva na pogolemi povr{ini.

Prose~niot broj na zasadeni strakovi
iznesuva 1.899.000 strakovi godi{no.

Vkupno ostvarenoto proizvodstvo vo
suva sostojba iznesuva 139 toni, a {to se
odnesuva do prinosot po edinica povr{ina
vo prosek iznesuva 75g/strak,1739 kg/ha i
1841 kg/kooperant.

Ovaa organizacija na kooperativni
odnosi ostvarila za 2,5 pati pomalo proiz-
vodstvo na suva masa , no naprotiv postignat
e pogolem prinos po odnos g/strak i kg/ha.

Podatocite za ostvareniot randman
(kvalitet) na virxiniskite tutuni od I-III
klasa vo prosek iznesuvaat 103 toni ili
75,1% (Tabela 5, Grafikon 5).Najvisok
randman e postignat vo 2000 godina , 84,3%,

S. Stojanoska, L. Stojanoski: Dizajnirawe na optimalna organizacija na proizvodstvoto na tutun od tipot
virxinija vo R.Makedonija
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a vo ostanatite godini istiot e ne{to
ponizok. [to se odnesuva do u~estvoto na
oddelni klasi vo vkupnoto proizvodstvo ,
mo`e da se zabele`i deka I klasa ima
najgolemo procentualno u~estvo 37,4%,
posle neze doa|a III klasa so 28,6% i najmalo
u~estvo ima V klasa - 4%.Seto ova zboruva

Tabela 4  Ostvareno proizvodstvo na tipot virxinija vo organizacija na kooperativni
odnosi, AD "Tabak" - Ohrid

Table 4  Realized production of Virginia tobacco in the organizaiton with cooperative relationship AD
Tabak - Ohrid

za poslab kvalitet na virxiniskiot tutun
vo istra`uvaniot period, otkolku vo orga-
nizacijata na sopstveno proizvodstvo.Ova
doa|a kako  rezultat na vlijanieto na nedo-
volnata tehnolo{ka zrelost na tutunot za
vreme na berbata, ovoj problem ostanuva da
go re{at tehnolozite.

Tabela 5  Ostvaren randman na proizvodstvoto na tutun od tipot virxinija vo
organizacija na kooperativni odnosi - AD "Tabak" - Ohrid

Table 5  Randement of Virginia tobacco production in organization with cooperative relationship
AD Tabak - Ohrid

Randman vo %
Randement in percentage

Tutun/Tobacco, Vol.54, No 9-10, 224-233, 2004
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Grafikon 4  Ostvareno proizvodstvo na tipot virxinija vo organizacija na kooperativni
odnosi, AD "Tabak" - Ohrid

Figure 4  Realized production of Virginia tobacco in the organizaiton with cooperative relationship
AD Tabak - Ohrid

S. Stojanoska, L. Stojanoski: Dizajnirawe na optimalna organizacija na proizvodstvoto na tutun od tipot
virxinija vo R.Makedonija
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Perspektivata na ovaa organizacija
na kooperativni odnosi treba da bide opti-
misti~ka . Ovoj optimizam svoja osnova nao|a
vo raspolo`livite povolni po~veno-klimat-
ski uslovi od edna i motiviranosta na koope-
rantite da proizveduvaat {to pogolema
koli~ina na virxiniski tutuni od druga
strana, a seto toa mo`e da se postigne preku
davawe stru~na pomo{ vo odgleduvaweto na
ovoj tip tutun, {to vo zna~itelna mera }e se
zgolemi kvantitetno-kvalitativniot
potencijal na ovaa tutunska surovina.

Vo A.D  "Tabak"-Ohrid kade se zas-
tapeni koperativni odnosi, proizvodstve-
nite tro{oci se namaleni na 97 denari,
(podobrena realna varijanta), a ostvarenata
dobivka 8.757.000 denari,ili ostvarenata
dobivka po ha iznesuva 10.679den.

Gornite numeri~ki pokazateli ne-
dvosmisleno poka`uvaat deka vo organiza-
cijata na kooperativni odnosi ostvarenata

dobivka e mnogu pogolema. Na primer ostva-
renata dobivka po ha vo A.D"Tabak"-Ohrid
vo odnos na A.D."Tutunski kombinat"-Prilep
vo apsoluten iznos e pogolema za 4980
denari,ili za 46,63%.

Preku zgolemuvawe na brojot na koo-
perantite i nivnoto anga`irawe vo podob-
ruvaweto na procesot na proizvodstvo mo`e
da se postigne optimisti~ka varijanta vo
proizvodstvoto na fermentiran tutun od
preku 2500 kg po hektar, so {to proizvodnite
tro{oci bi se namalile na 82 denari po ki-
logram.

Vrz osnova na napravenite analizi
na organizaciite za proizvodstvo na vir-
xiniski tutuni mo`e da se zaklu~i deka kaj
nas se javuva deficit na virxiniski tipovi
tutun koj denes i vo idnina mo`e da se nado-
polni so pogolemo zalagawe na nau~nite i
stru~ni kadri po{iroko vo tutunskoto
stopanstvo na R.Makedonija.

Od istra`uvawata napraveni na
organizaciite na sopstveno proizvodstvo i
kooperativni odnosi , A.D."Tutunski
kombinat"-Prilep, A.D."Tabak"-Ohrid mo`at
da se izvle~at slednite zaklu~oci:

1. Proizvodnata povr{ina vo
sopstvenoto proizvodstvo A.D."Tutunski
kombinat"-Prilep e pogolema otkolku vo
organizacijata na kooperativni odnosi
A.D."Tabak"-Ohrid.

2. Vkupno ostvarenoto proizvodstvo
vo A.D."Tutunski kombinat"-Prilep vo
analiziraniot period e daleku pogolemo
otkolku vo organizacijata na kooperativni
odnosi A.D."Tabak"-Ohrid, no naprotiv
prinosot vo ovaa organizacija e ponizok(pod
optimalniot).

3. Randmanot od I-III klasa vo
organizacijata na sopstveno proizvodstvo
A.D."Tutunski kombinat"-Prilep prose~no
iznesuva 97,6%, a vo A.D."Tabak"-Ohrid
organizacija na kooperativni odnosi, 75,1%.
Po odnos na klasite najzastapeni se I i II
klasa .

4. Izvr{enata analiza na nekoi
ekonomski pokazateli o~evidno poka`a
deka vo A.D."Tutunski kombinat"-Prilep,
sopstveno proizvodstvo, proizvodnite tro-

Z A K L U ^ O K

{oci po kilogram se najvisoki i iznesuvaat
120 den/kg (pesimisti~ka varijanta), a ostva-
renata dobivka po ha iznesuva 5699denari,
dodeka vo A.D."Tabak"-Ohrid kooperarivni
odnosi , proizvodnite tro{oci se namaleni
na 97 denari (podobrena realna varijanta),
a ostvarenata dobivka po ha iznesuva 10.670
denari.

5. Rezultatite poka`aa deka vo idni-
na treba da se forsira organizacijata na
kooperativni odnosi i preku osovremenu-
vawe na proizvodstvoto da se odi kon
ostvaruvawe na pogolemi prinosi po hektar,
koi vo na{i uslovi pri maksimalno koriste-
we na sovremani agrotehni~ki merki bi
mo`ele da dostignat proizvodstvo od 2500
kg/ha fermentiran tutun od tipot virxinija.

6. Na{ata dr`ava treba da prevzeme
soodvetni aktivnosti, koi }e ovozmo`at
zgolemuvawe na proizvodstvoto na ovoj tip
tutun, pred se da se obezbedi kvalitetna
osnova za kreditirawe na proizvoditelite
na virxiniski tutuni, osobeno vo obnovu-
vawe na postoe~kite i izgradba na novi
su{nici za su{ewe na ovoj tip tutun. Seto
toa denes i vo idnina mo`e da se nadopolni
so pogolemo zalagawe na nau~nite i stru~ni
kadri po{iroko vo tutunskoto stopanstvo  na
R. Makedonija.

Tutun/Tobacco, Vol.54, No 9-10, 224-233, 2004
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DESIGNING AN OPTIMUM ORGANIZATION IN PRODUCTION OF VIRGINIA TO-
BACCO IN THE REPUBLIC OF MACEDONIA

S. Stojanoska1, L. Stojanoski2
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2Faculty of Economy

SUMMARY

Productiinal structure in primary tobacco production of R. Macedonia has been a subject of
change ever since 1970. Virginia tobaccos were constantly increasing their participation in massive
production, reaching the highest intensity in 1973, especially in Tobacco Factory - Prilep.

In a period of 30 years, the first form of organization in production of Virginia tobacco in our
country was the public form; it was followed by the mixed form and, from 1984, by the individual form.
With the latter one, cooperative relationships between the individual farmers and the public enter-
prises for production and manufacture of Virginia tobacco were established for the first time.

With the process of privatization, a great number of public enterprises have been transformed
into stock holding companies. In this period, an increasing tendency toward organized approach in
production of Virginia tobacco characterized not only some of the stockholding companies but a
number of individual farmers, as well.

The goal of our investigations was to find the most optimum organization of production which,
by its economic effects and economic justification, will become dominant in all the regions of R.
Macedonia.
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VOVED

Tutunot kako industriska kultura
ima {irok areal na rasprostranetost.
Prisutna e vo skoro site zemji na svetot vo
koi postojat uslovi za nejzino odgleduvawe
i razvoj, odnosno ja ima na site kontinenti
na Zemjinata topka. Ova govori za toa deka
ovaa kultura igra va`na uloga vo ekonomiite
i stopanstvata na zemjite koi ja proizve-
duvaat, bez razlika dali se toa visokoraz-
vieni, nerazvieni ili zemji vo razvoj.

Vo Republika Makedonija zna~eweto
na ovaa industriska kultura e u{te poiz-
razeno za stopanstvoto, posebno vo agroin-
dustriskiot kompleks. Od posebna va`nost
za na{ata zemja e toa {to celokupnoto proiz-
vodstvo na na{ite sitnolisni tutuni e skon-
centrisano kaj individualni doma}instva
(pove}e od 50 000 doma}instva proizvedu-
vaat godi{no okolu 25 000 toni surov tutun).
Ovie doma}instva vo samiot proces anga-
`iraat nad 250 000 ~lenovi, ili okolu 12,5%
od vkupnoto naselenie vo na{ava dr`ava,
{to ne e za potcenuvawe.

Site ovie individualni doma}in-
stva (farmeri) sklu~uvaat dogovori za zaed-
ni~ki odnosi so nekoi od firmite, koi
"stru~no"  i materijalno  go pomagaat proiz-
vodstvoto, vr{at otkup i obrabotka na pre-
zemenite koli~ini.

Od kakva va`nost e primarnoto pro-
izvodstvo mo`e da se vidi i po toa {to site
ovie firmi imaat posebni reonski slu`bi,
sostaveni od pogolem broj stru~ni lica - eks-
perti za tutun, koi imaat zada~a da gi sle-
dat, osoznavaat i primenuvaat najsovreme-
nite nau~ni i stru~ni dostignuvawa vo ovaa
oblast i da go sledat proizvodstvoto kaj se-
koj kooperant (farmer) vo site fazi, po~nu-
vaj}i od rasadoproizvodstvoto, nivskoto pro-
izvodstvo, doma{nata manipulacija, pa sé do

proda`bata i postignatiot ekonomski efekt.
Od dosega{nite pove}egodi{ni

iskustva, te{ko se vr{e{e implementirawe
na sovremenite nau~ni i stru~ni soznanija
vo proizvodstvoto na tutun, kako i nivno
sledewe i analiza. Ottamu i ne bea zadovo-
leni sovremenite potrebi za dobivawe na
optimalni prinosi i kvalitetno proiz-
vodstvo na sitnolisni orientalski tutuni
koe }e se nosi so svetskite barawa za kva-
litet i od kade }e ostvarat povisoki pozi-
tivni ekonomski rezultati i proizvodi-
telite (farmerite) i firmite koi vr{at
otkup i obrabotka na tutunot.

Pri~inite za vakvite sostojbi se
sostojat vo toa {to dosega ekspertite od
reonskite slu`bi site ovie aktivnosti gi
evidentiraa (ili ne) vo svoite rabotni note-
si za sekoj farmer poedine~no, no retko koga
se kontrolira{e dali e toa napraveno, kol-
ku stru~no e napraveno i vo koe vreme. Naj-
~esto, do menaxerskiot tim doa|aa voop-
{teni, globalni, a mnogu ~esto i stru~no
nepotkrepeni podatoci za odreden mikrore-
on i nikoga{ ne se analiziraa aktivnostite
kaj kooperantot (farmerot), {to treba da
bide prioritetna zada~a, imaj}i predvid
deka pogolemo i pokvalitetno proizvodstvo
mo`e da se postigne samo ako kooperantite
(farmerite) gi sledat sovremenite nau~ni
i stru~ni dostignuvawa od ovaa oblast.

 Od ovie pri~ini predlagame prime-
na na ra~ni terminali  kompjuteri, vo koi }e
bidat vnesuvani i analizirani site potreb-
ni podatoci za kooperantot, prezemenite
agrotehni~ki merki i tehnolo{kite re{e-
nija i nivniot kvalitet (gledano od stru~en
aspekt) vo procesot na primarnoto proizvod-
stvo, doma{nata manipulacija, otkupot i pre-
zemaweto na suroviot tutun od kooperantot.
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Samite ra~ni terminali se user
friendly (prijatelski raspolo`eni kon
korisnicite), mo`at da se nosat sekade
za{to se mali i lesni, imaat baterija  na
polnewe, koja im ovozmo`uva rabota bez
povrzuvawe na struja nekolku ~asovi. Nekoi
od niv se prika`ani na Sl.1. Povrzlivi se
so centralniot server (ili kompjuterot kade
se memoriraat site podatoci) i so toa e
ovozmo`ena lesna akvizicija (sobirawe) na
site potrebni relevantni podatoci  za
primarnoto proizvodstvo, a istovremeno
podatocite im se dostapni na reonskite
instruktori vo sekoj moment. Dokolku e
potrebno, terminalot mo`e da v~ituva
podatoci od centralniot kompjuter. Pove-

„  Opis na tehni~koto re{enie
1.  Mo`nost za primena na ra~niot terminal (kompjuter)

2. Nadvore{ni karakteristiki

}eto modeli raspolagaat i so integrirani
skeneri so laserski opcii koi ovozmo`uvaat
opti~ko prepoznavawe ili vnesuvawe na
podatoci povrzani so bar kodovi.

Mnogu efikasno se primenuvaat vo
upravuvaweto so zalihite, upravuvaweto so
proizvodstvoto i magacionirawe, kako i vo
medicinata, trgovijata na malo, transportot
i sli~no. Ovozmo`uvaat golema efikasnost
i navremenost vo sobiraweto na potrebnite
podatoci.

Postojat pove}e proizveduva~i na
ra~ni terminali ~ii proizvodi ve}e se
koristat vo Makedonija, kako Psion i Falcon.
Ovde }e gi razgledame tehni~kite karak-
teristiki na modelite  Falcon 310 i 315.

Dvata modela mo`at da se vidat na
Slika 2.

Imaat cvrst, ergonometriski i
fleksibilen dizajn  koj uka`uva deka se
raboti za skapi i kvalitetni uredi,
izraboteni od ABS polukarbonatna blend
plastika otporna na hemiski vlijanija i
vlaga. Poradi vakvata izrabotka, imaat
rabotna temperatura od -10oS do 50oS i
temperatura na ~uvawe od -20oS do 70oS.

Predvideno e da mo`at da rabotat vo mnogu
vla`ni sredini.

I dvata modela poseduvaat super twist
grafi~ki  8h10 grafi~ki LCD displej, po
potreba osvetlen i so programabilno vreme
na isklu~uvawe so rezolucija 128h64
pikseli i prifa}a pove}e od 21h8 karak-
teri. Tastaturata ima 41 kop~e i 10 funk-
ciski kop~iwa, kako i 2 programabilni
trigeri.

Slika 1 Slika 2
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3. Komunikacija

Za ovozmo`uvawe na seriska i mre`-
na komunikacija se koristi seriskata porta
RS232 kako i pinski konektor RJ45 10 na
portot COM1. Opciono, modelite 315 se
opremeni so mo`nost za radiovrska t.e.
vgradena bipolarna antena, a modelite 310
imaat vgradeno faks/modem PC karti~ka.
Poddr`uvaat H modem a ovozmo`en e Percon
ACK/NAK protokolot za komunikacija.
Pristapot DOS UART poddr`uva brzina na
prenos nad 115 Kbps.

Poddr`uvaat i vlezni uredi, i toa
standardni, koi se priklu~uvaat na portata
RS232 (kako ~ita~i na vlaga, digitalni vagi
i drugi uredi).

Modelot Falcon 310 e prete`no name-
net za batch procesirawe i sobirawe na
podatoci, dodeka  modelot Falcon 315  nudi
izbor na {iroki frekfentni radiore-
{enija so {irokopojasen frekfenten opseg
(2,4 GHz), ovozmo`uvaj}i mobilnost od visok
rang, golem kapacitet na prilagoduvawe vo
mre`ite, neograni~en roaming i efektivno
upravuvawe so energijata (Slika 3). Pritoa
treba da se raboti so radio frekfencija
dodelena od strana na ovlastena orga-
nizacija vo dr`avata. Dvata modela
poseduvaat softverski programabilni
zvu~nici.

Modelite maat vgradeno 2 Mb RAM
rabotna memorija (od nea zavisi brzinata na
rabota na operativniot sistem i smestu-
vaweto na podatocite na virtuelniot disk)
kako i brza memorija od 2 Mb flash (pogodna
za aplikaciite i za smestuvawe na poda-
tocite). Modelot 310 ima mo`nost za doda-
vawe na PC karti~ka so ekstra memorija, i
toa do 64 Mb.

Integriraniot laserski skener ima
mo}ni performansi i ovozmo`uva skeni-
rawe i toa pod agol so vrtewe do 180o , vreme
na skenirawe 36 scsns/sek i osetlivost od
4,8 lux na prirodna i 86 lux na son~eva
svetlina. Mo`e da se menuva i kontrasta i

rezolucijata po potreba. Mo`e da koristat
golem broj na bar kod simboliki za koi ima
vgradeno softverski sistem na
avtodiskriminacija.

Napojuvaweto e re{eno so visokokva-
litetni NiCd i NiMH baterii i sopstven
polna~ na bateriite. Mo`e da raboti vo
pove}e modovi na rabota, i toa: Sleep/Off mod
so programabilno vreme na isklu~uvawe, pri
{to tro{i struja od 1mA, mod na "zaspa-
nost", pri {to to{i struja od 50 mA i ope-
rativen mod koj tro{i pove}e od 80 mA, vo
zavisnost od opciite, CPU brzinata i
aplikaciite koi se startuvani. Ovozmo`en
e backup na litiumska baterija.

4. Drugi tehni~ki podatoci

Falcon 310 i 315 ra~nite terminali
rabotat so operativen sistem ROM-DOS 6.22
na mikroprocesor AMD ELAN@Am386Tm so
niskonaponski 32-biten procesor so logi~ki
sistem. Toj ima programabilna brzina od 1
do 25 MHz i poseduva real time ~asovnik i
kalendar.

So svojata  karakteristi~na otvorena
arhitektura  ovozmo`uvaat lesen razvoj na
aplikativen softver i kompatibilni se so
site DOS 6.22  kako i so Windows 32-bitni
aplikacii. Falcon modelite poseduvaat
mo}ni Windows orientirani softverski
re{enija koi go pravat ednostavno krei-
raweto i odr`uvaweto na aplikativnite

5. Operativen sistem i programski re{enija

re{enija za sobirawe i menaxirawe so
podatocite i izve{taite koi odgovaraat na
potrebite na korisnicite (Slika 4).

Mo`nosta za rabota vo mre`i i
povrzlivost so golemite sistemi preku
terminalska emulacija, t.e. priklu~uvawe
kako rabotni stanici na golemite kompjuteri
gi pravat posebno zna~ajni vo kreiraweto na
slo`eni kompjuterski mre`i so main-frame
sistemi i Windows orientirani mre`ni
re{enija. Za komunikacija so golemi
kompjuteri mo`e da se koristat vgradenite
terminal emulatori za emulacija na VT100/
220, 5250, 3270,HP700/92 i drugi.

Tutun/Tobacco, Vol.54, No 9-10, 234-239, 2004



237

Slika 3 Slika 4

Ra~nite terminali (kompjuteri) vo
primarnoto proizvodstvo bi gi koristele
pred sé stru~nite lica -ekspertite, sekoj za
svojot reon i "svoite" kooperanti, a preku
performansite koi gi ima kompjuterot bi se
ovozmo`ilo navremeno i brzo vnesuvawe i
sledewe na site prezemeni aktivnosti od
nau~no-stru~en aspekt, kako i drugi aktiv-
nosti kaj sekoj kooperant, a isto taka i za
dobivawe na to~ni i navremeni sublimati
od istite.

Mo`nostite na ra~niot kompjuter
treba da se iskoristat za:

1. Podatoci za kooperantot (farme-
rot) vo odnos na:

• Li~ni podatoci, mesto na `iveewe
• Dali isklu~ivo se zanimava so pro-

izvodstvo na tutun i zemjodelie ili ima
druga osnovna dejnost, a ovaa mu e sporedna

• Od koga i kolku godini proizveduva
tutun

• Broj na ~lenovi vo semejstvoto i
starosna struktura

• Imotna sostojba

2. Rasadoproizvodstvo-pripremni
merki i aktivnosti

• Lokacija na rasadnikot kade }e se
see rasad

• Izbor i kvalitet na po~va za
rasadoproizvodstvo

• Izbor na sorta koja }e se see
• Kvalitet na izrabotka na leite

• Na~in na dezinfekcija na po~vata
za rasadite

• Vreme na seidba i meteorolo{ki
uslovi za vreme na seewe

• Vid na leata
• Koli~ina na upotrebenoto seme na m2

• Tehnika-na~in na seewe

3. Merki i aktivnosti vo odgleduva-
weto na rasadot

• Vreme na niknuvawe i sklop
• Na~in i vreme na polevawe
• Koli~ini i na~in na prihranuvawe
• Vrema na za{tita
• Pojava na bolesti-datum i naziv
• Vreme na kalewe
• Vreme na kornewe i golemina na

rasadnoto rastenie

4.Merki i aktivnosti vo nivskoto
proizvodstvo

• Lokacija na parcelite za sadewe na
tutun

• Kvalitet na po~vata i vid
• Broj na orawa i kvalitet
• Vreme na izvr{enite orawa
• Vreme na vnesuvawe na osnovno

|ubrewe (NPK)
• Po~etok so rasaduvawe
• Kraj na rasaduvawe
• Na~in na rasaduvawe
• Meteorolo{ki uslovi za vreme na

rasaduvaweto
• Gustina na rasaduvawe

„„. Mo`nost za primena na ra~niot terminal (kompjuter)
vo primarnoto proizvodstvo
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• Sredstvo upotrebeno protiv pleveli
• Vreme i kvalitet na pra{ewe
• Vreme i intervencija so voda i

na~in
• Po~etok na prva berba
• Pojava na bolesti i {tetnici
• Kvalitet na isu{ena prva berba
• Kvalitet na listovi i isu{ena

II,III,IV,V i VI berba
• Na~in na su{ewe
• Vreme na listawe po berba
• Na~in i vreme na sobirawe na

suvite nizi
• Meteorolo{ki uslovi za vreme na

su{ewe i ~uvawe na suvite nizi
• Sledewe na zelena i suva taksacija
• Po~etok i kraj na cvetawe
• Po~etok i zavr{etok na doma{nata

manipulacija
• Datum na procenka
• Randeman na procenka i soodnos so

suva taksacija
• Ekonomski efekt (cena po 1 kg)

5.Obvrski na kooperantot
• Vreme na podigawe seme i pravewe

na dogovor
• Koli~ina na zemeno seme
• Zemen najlon za lei

• Zemeno NPK  |ubrivo
• Najlon za su{nici
• Za{titni  sredstva
• Pari~en avans
• Drugi naturalni pozajmici

Imajki gi ovie podatoci  vo sekoj mo-
ment, t.e. kompletna analitika za kooperan-
tot, po~vata i tutunot, reonskite instruk-
tori }e mo`at na lice mesto da interve-
niraat so soveti i stru~ni napatstvija vo
site fazi na primarnoto proizvodstvo.

Koga zboruvame za pridobivkite od
koristeweto na ra~niot terminal vo ovaa
faza, ne mo`eme a da ne potencirame deka
vrz baza na analiti~kite podatoci vo
glavniot server }e se slevaat podatoci od
koi mo`at da se dobijat zbirni analizi za
potrebite na menaxmentot. Pred sé, toa se
podatocite  prinos po hektar, prose~na cena
na otkupen tutun po reoni i vkupno, i sli~no.
Na ovoj na~in e mo`no da se dobivaat zbirni
podatoci po fazi (kako {to vremenski se
slu~uvaat rabotite) i toa, me|u drugoto za
kvalitetot na tutunot po mikroregioni,
koristenata agrotehnika, prinosot po
hektar, zadol`uvawata na kooperantite,
o~ekuvanite koli~ini na tutun koj treba da
se otkupi, negoviot randeman, i drugo.

Ovde, sekako, ne bi zaprela upo-
trebata na ra~nite terminali vo tutunskata
industrija, tuku tie treba da se koristat i
vo drugite fazi na ~uvawe i obrabotka na
tutunot. U{te pri otkupot na tutunot mo`no
e pe~atewe na etiketi  za jarma-balite so
podatoci za jarma-balite i so bar kodovi koi
{to }e ja odreduvaat ednozna~no sekoja bala
do nejzinoto rasturawe. Ova e del od TQM
(Total Quality Management) sistemot, t.e.
celosna kontrola na kvalitetot, procesot,
materijalite, i upravuvawe so zalihite na
tutun vo site nejzini fazi. Sledej}i gi
ponatamu site organolepti~ki i fizi~ki
svojstva na balite kako edinica materijal,
bi mo`el da se vr{i nivni soodveten izbor
pri formiraweto na harmanite vo manipu-
lacijata na tutunot. Verojatnosta od pogre-
{en izbor na bali na ovoj na~in se namaluva
i bi se postignalo dobivawe na sakaniot
kvalitet na harmanot, bez vnesuvawe na sub-
jektivizam. So ova bi se namalilo i kaloto,
~ij procent obi~no e mo{ne visok.

Korista od upotreba na ra~nite
terminali bi bila golema i pri akvizicija

„„. Mo`nost za primena na ra~niot terminal
vo drugite fazi na tutunskata industrija

na podatoci  pri manipulacijata na tutunot.
Imeno, so pe~atewe na etiketi so bar kodovi
za tonga-balite so site nivni karakteris-
tiki i vnesuvawe na podatocite na lice
mesto, bilo preku tastatura ili laserski
~ita~ za bar kodovi, bi se dobile momen-
talni informacii za spakuvaniot materijal
i negoviot kvalitet i te`ina. Te`inata  mo-
`e avtomatski da se vnesuva so povrzuvawe
na elektronski vagi na samiot terminal. Po-
docna, vo procesot na vonsezonska fermen-
tacija informaciite samo bi se nadopol-
nuvale i bi se kontrolirala sekoja bala, nej-
zinata te`ina, kvalitet, kalirawe i sli~no.

Vo procesot na maturacija i lage-
ruvawe na manipuliranite tonga-bali  bi se
sledelo i nivnoto magacionirawe vo lager-
magacinite kako i drugi potrebni podatoci
za balite.

Pri ekspedicijata na tutunot i pri
povtornoto merewe na tonga-balite (koe
mo`e da se vr{i na elektronski vagi
povrzani so ra~niot terminal), bi se vr{elo
povtorno sobirawe na podatocite za te`i-
nata na tonga-balata, so {to bi se dobil
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to~en podatok za kaliraweto na sekoja tonga-
bala od nejzinoto nastanuvawe pa sé do
procesot na ekspedicija. Sekako deka

sumarnite podatoci }e bidat zna~ajni za
menaxmentot.

Upotrebata na ra~nite terminali bi
bila dosta efikasna vo site fazi na ̀ ivot
na tutunot, od izborot na po~va za rasad pa
do ekspedicijata na poluproizvodot tonga
bala, kako poradi kvalitetot i navreme-
nosta na dobienite informacii taka i
poradi mo`nosta za kontrola na kvalitetot
vo skoro site fazi na proizvodniot proces.
So primena na bar kod tehnologijata mo`no
e spu{tawe na kontrolata na nivo na bala-
edinica materijal. Vrz baza na analiti~kite
podatoci se dobivaat verodostojni sumarni
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izve{tai koi mnogu }e pridonesat za
pravilno nosewe na odlukite od strana na
menaxmentot.

Sekako deka denes informacijata vo
biznisot e edna od najva`nite raboti,
bidej}i zna~i navremeno obezbeduvawe na
sredstva, magacinski prostor i resursi.
Imaweto na informacii isto taka  zna~i i
navremeno prezemawe na potrebnite merki
za za{tita, preventiva vo odnos na kvali-
tetot na tutunot i dobivawe na pogolem i
pokvaliteten prinos.
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PROPOSITION FOR INCLUDING OF SYSTEM FOR ACQUISITION AND CONTROL IN
TOBACCOP INDUSTRY WITH HANDY TERMINALS

S. Savoska, Z. Vukovic
Tobacco facotry - Prilep
Republic of Macedonia

 SUMMARY

The main question in production of any industrial branch including tobacco industry is eco-
nomical working and increasing of production, better quality of products, and all of this with minimal
costs. Economic benefit in working depends from competent and quality execution of many proceed-
ings (organizational, technical, technological etc) in the process of production. In tobacco industry this
processes includes organizational and competent observing in priary production, purchase of raw
tobacco, storage and realof raw tobacco, storage and realnted tobacco and cigarettes) as a terminal
phase.

One of modem way of decreasing or complete solution of the problems is possiblility of using
handy terminals for qcquyisition and control of production. These handy terminals are made by vari-
ous producers, they are practical and they have option for multi-hour charge. They have their own
display and possibility for imputting data through optical reader or keyboard. For communication with
personal computer or server, they have srial port, where the acquisition is executed.

On the terminal you may alco connect scales, printers, moisture readers and other devices
on the serial port and to input various data from them and with all this to make acquisition (collection)
iin handy terminal, and then to the required place - the personal computer.
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