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PROU^UVAWE NA OTPORNOSTA SPREMA CRNILKATA KAJ ORIENTALSKI

SORTI I LINII TUTUN SPREMA CRNILKATA I NEJZINO NASLEDUVAWE

KAJ HIBRIDITE VO F1 GENERACIJA

Rumjana Tran~eva

Institut za tutun i tutunski prerabotki, Plovdiv

Opitna Stanica za tutun, Rila

R. Bugarija

VOVED

Crnilkata kaj tutunot (Phitophthora

parasitica var. nicotianae) za prv pat vo Bugarija

e zabele`ana vo 1928 godina od Dimitar

Atanasov. Spored Ivan~eva - Gabrovska

(1958) i Kutova (1981), vo oddelni godini

bolesta se sre}ava vo zna~itelni razmeri i

nanesuva golemi zagubi vo tutunoproiz-

vodstvoto. Prvite prou~uvawa za imuni-

tetot vo Bugarija se napraveni od Ivan~eva

- Gabrovska (1958). Taa prou~uva pove}e

sorti i vidovi tutun, {to gi podreduva po

stepenot na otpornost i Ì dostavuva na

selekcijata izvori na otpornost sprema

pri~initelot na crnilkata za sozdavawe na

sorti, kako najefikasno sredstvo protiv

bolesta na silno zarazeni povr{ini. Po pat

na individualen izbor od lokalnite sorti,

Popivanov (1974) ja kreiral visokootpor-

nata sorta Sandanski 32. [abanov i dr.

(1976) ja sozdavaat sortata Struma 75,

Manolov i dr. (1977) sortite Krumovgrad 90

i Zlatna Arda (1985), Kunev i dr. (1984)

sortata Pliska 1300, Stankev i Tran~eva,

sortite Rila 82 (1984) i Rila 89 (1994),

Popivanov i Velikov (1984), sortata Melnik

812 i Telemerov (1987) sortata Nevrokop

1146. Ovie sorti na bugarskata selekcija se

bogat pojdoven materijal za selekcijata pri

sozdavaweto na novi sorti, otporni sprema

crnilkata.

Celta na ispituvawata be{e:

1. Prou~uvawe na otpornosta sprema

crnilkata na sorti i linii tutun, {to se

koristat za genetski prou~uvawa;

2. Prou~uvawe na nasleduvaweto na

otpornosta sprema crnilkata kaj hibridite

vo F1 generacija.

MATERIJAL I METOD NA RABOTA

Ispituvawata bea izvr{eni vo tekot

na 2004 do 2006 godina, vo Opitnata stanica

za tutun, Rila. Prou~uvani bea slednive

orientalski sorti i linii tutun: Sandanski

144, Krumovgrad 90, Melnik 812, Sandanski

321, Struma 75, Rila 544, linija 1 i 2

(poslednive dve se dostaveni kako gr~ki

basmi od reonot na Katerini za agroeko-

lo{ko prou~uvawe vo 1997 godina), Xebel

359, Rila 9 i Rila 544.

Sprema literaturnite podatoci,

nekoi od niv se otporni: Melnik 812 (Pop-

ivanov, Velikov, 1984), Struma 75 ([abanov

i dr. 1976), Sandanski 321 (Popivanov, 1973),

Krumovgrad 90 (Kutova, 1982), Rila 82 (Tran-

~eva, 1987). Otpornosta sprema pri~inite-

lot na crnilkata be{e prou~uvana vo uslovi

na prirodna i ve{ta~ka zaraza. Kako osetli-

va kontrolna se koriste{e sortata Sandan-

ski 144.

Inokulacijata be{e izvr{ena po

metodite na Kutova (1980): vo rani~ki na

stebloto od otkinat list i vrz otkinat list,

so obilno polevawe.

Agrometeorolo{ki karakteristiki

vo periodot na prou~uvaweto: Vrne`ite vo

tekot na meseci e juli i avgust vo trite godini

na prou~uvaweto ne bea povolni za prirodna
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infekcija so crnilka, no pri inokulacija

micelijata brzo se razviva{e. Prose~nite

mese~ni temperaturi me|u 25,4 oS i 28,3  oS i

obilnoto polevawe bea povolni za toj proces.

Vrne`ite od 9,3 l/m2 za 2004 14,7 l/m2

za 2005 i 17,6 l/m2 za 2006 godina go ovoz-

mo`ija ponatamo{niot razvoj na bolesta.

Vo tekot na godinite na prou~uvawa,

agrometeorolo{kite uslovi, ovozmo`ija da

se napravi ocenka na selekcioniranite

sorti i linii vo  odnos na nivnata otpornost

sprema crnilkata.

REZULTATI I DISKUSIJA

Pri ve{ta~koto zarazuvawe na steb-

loto vo rani~ka od otkinat list, vo tekot

na prou~uvaweto kako najotporna (100% ot-

porni rastenija) se poka`a sortata Melnik

812, potoa sortite Krumovgrad 90 i Rila 82,

so otporni rastenija do 94% (Tabela 2). Vo

istata tabela e uka`ano deka vo tekot na

2004 godina, po inokulacijata istite reagi-

rale so 8,51% zarazeni rastenija, so stepen

na napad 1-, dodeka vo 2005 godina tie

reagirale so 6% zarazeni rastenija ili

stepen na napad 0+.

Sporedbeno otporna e sortata

Sandan-ski 321, kaj koja po inokulacijata vo

2004 godina bea napadnati 9% od rastenijata
(stepen na napad 1) i 12% vo 2005 godina

(stepen na napad 1).

Pri izvr{enata inokulacija na

otkinati listovi vo faza na cvetawe, so

najvisoka otpornost, izrazena so soodveten

indeks na napad, se odlikuvaat: Melnik 812

so 0, Krumovgrad 90 i Rila 82, so 2,20,

Sandanski 321 so 3,20 i Struma 75 i 4,10, a

so najniska kontrolnata sorta Sandanski

144 so 66 za 2004 i 68 za 2005 godina.

Izrazita osetlivost i visok stepen

na napad pri zarazuvawe a so ovoj metod

poka`aa: linijata 1 so indeks 56 vo 2004 i

58 vo 2005 godina, linijata 2 so indeks 58 za

2004 i 60 za 2005 godina, sortata Rila 544

so indeks 44 vo dvete godini na prou~uvawe

i Rila 9 so indeks 60, vo istiot period.

Ovie rezultati uka`uvaat na otpor-

nite sorti kako komponenti pri hibri-

dizacijata za postignuvawe na celta na

selekcijata - dobivawe na hibridi otporni

na crnilka. Treba da podvle~eme deka sorti

navedeni vo literaturata kako otporni

sprema crnilkata: Sandanski 321, Struma 75,

Krumovgrad 90 i Rila 82 i vo na{ite

ispituvawa se poka`aa kako visoko otporni,

no ne so 100% otpornost.

1. Otpornost sprema pri~initelot na crnilkata kaj sortite i liniite, koristeni

kako komponenti pri hibridizacijata

2. Nasleduvawe na otpornosta sprema pri~initelot na crnilkata kaj hibridi vo F1

generacijata

Podatocite za otpornosta sprema

pri~initelot na crnilkata kaj ovie hibridi

se prika`ani vo Tabela 3. Dobienite rezul-

tati pri zarazuvaweto na otporni rastenija

(86,1 - 96,2%) uka`uvaat na dominantna

otpornost sprema pri~initelot na crnil-

kata kaj site prou~uvani hibridi vo F1 gene-

racijata.

Kaj hibridot Krumovgrad 90 h Rila

544 po inokulacijata se dobieni 95,8%

otporni rastenija od vkupno prou~uvanite.

Otpornosta se nasleduva od sortata Krumov-

grad 90, koja{to pri na{ite prou~uvawa

reagira{e so 92,5 do 93% otporni rastenija.

Drugata roditelska sorta, Rila 544, reagi-

ra{e so stepen na napad 3+, t.e. 78% od raste-

nijata uginaa po inokulacijata (Tabela 2).

Site rastenija od kontrolnata osetliva sor-

ta Sandanski 144, po zarazuvaweto uginaa.

Kaj hibridot Krumovgrad 90 h Rila

9, dobieni se 95% otporni rastenija vo F1

generacijata, a od sortata Rila 9 po inoku-

lacijata uginaa 71% od rastenijata, {to

zna~i deka otpornosta e nasledena od Kru-

movgrad 90. Po inokulacijata so patogenot,

so najvisok procent na otporni rastenija bea

hibridite kade kako otporen roditel be{e

koristena sortata Melnik 812 (stepen na

napad 0, ili 100% otporni rastenija (Tabela

2).

Od site prou~uvani hibridi, hib-

ridot Melnik 812 h linija 2 be{e so najvisok

procent na otporni rastenija (95,8%), {to

poka`uva deka pravecot na vkrstuvawe, vo

slu~ajov, ne vlijae vrz dominantnoto nasle-

duvawe na otpornosta sprema crnilkata od

otporniot roditel kaj hibridite vo F1 gene-

racijata.

Tutun/Tobacco, Vol.56, No 7-8, 125-129, 2006
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Tabela 1 - Prose~ni mese~ni temperaturi i vrne`i za periodot juli,

avgust i septemvri (2004 - 2006)

Table 1 - Average monthly temperatures and precipitations in July, August and September

(2004 - 2006)

Hibridite dobieni so u~estvo na sor-

tite otporni na crnilka: Struma 75, Sandan-

ski 321 i Rila 82 i osetlivite sorti i linii:

rila 90, Rila 544, Xebel 359 i linijata  1,

pri otsustvo na otporni rastenija kaj kontro-

lata, se potvrda za dominantnoto nasledu-

vawe na ovoj beleg vo prvata hibridna gene-

racija.

Otpornosta na hibridnite kombina-

cii so sortata Struma 75 e dobiena od av-

straliskata sorta Y-394-5, vo ~ij genom u~es-

tvuva vidot Nicotiana goodspeedii ([abanov i

dr. 1969).

Kaj hibridnata kombinacija so San-

danski 321, otpornosta proizleguva od N.

tabacum, kade evolucijata i izvr{eniot

odbri dovele do sozdavawe na sorti otporni

sprema patogenot (^obanov, 1977).

Kako izvor na otpornost sprema

crnilkata kaj hibridite vo F1 generacija so

sortite Krumovgrad 90 i Rila 82 se javuva

Nicotiana debneyi  (Tran~eva, 1987).

Tabela 2 - Otpornost sprema pri~initelot na crnilka kaj sorti i linii tutun, koristeni

kako komponenti pri hibridizacija

Table 2 -Resistance to the black shank disease in some varieties and lines of tobacco used as

components in hybridization

R. Tran~eva: Prou~uvawe na otpornosta sprema crnilkata kaj orientalski sorti i linii tutun sprema
crnilkata i nejzino nasleduvawe kaj hibridite vo F1 generacija
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Otpornosta sprema patogenot kaj hib-

ridnite kombinacii so Melnik 812 proiz-

leguva od virxiniskata sorta NC 95, vo ~ij

genom u~estvuva amfidiploidot N. debneyi x

N. tabacum (Lea 1969), kako i od drugata ro-

ditelska sorta {to u~estvuva vo hibridi-

zacijata (Sandanski 321).

Me|utoa, dominacijata na otpornosta

vo F1 generacijata, ne e celosna. Taa e naj-

visoka (96,2%) kaj hibridot Melnik 812 h

linija 2, a najniska kaj hibridot Struma 75 h

Rila 9.

Dominacijata na otpornosta kaj hib-

ridite vo F1 generacijata zavisi od nivoto

na otpornost na pojdovnata otporna sorta i

osetlivite komponenti koristeni pri hibri-

dizacijata.

Necelosna pojava na dominacija na

otpornosta kaj hibridite vo F1 generacija,

so izvor na otpornost od N. plumbaginifolia,

utvrdil Caplin (1966). ^obanova (1977)

uka`uva na necelosna dominacija na

otpornost so izvor na otpornost N. tabacum.

Na{ite prou~uvawa poka`uvaat

necelosna dominacija na otpornost sprema

crnilkata, proizlezena od vidovite

N. goodpeedii, N. debneyi i N. tabacum.

Smetame deka necelosnata otpor-

nost vo F1 generacijata, se dol`i na genite

- modifikatori na crnilkata, koi{to pos-

tojat vo otpornite roditelski sorti i koi

dejstvuvaat inhibitorno vrz manifesta-

cijata na glavniot gen na otpornost.

Tabela 3 - Nasleduvawe na otpornosta sprema pri~initelot na crnilka kaj me|usortovi

 hibridi vo F1 generacija, po hibridni kombinacii

Table 3 -Inheritance of the resistance to black shank in hybrids of F1 generation, by hybrid combinations

ZAKLU^OK

- Od prou~uvanite sorti i linii {to

se koristat kako komponenti pri hibridi-

zaciajta, najvisok procent (100%) na otporni

rastenija ima sortata Melnik 812, po koja

sledat sortite Krumovgrad 90 i Rila 82 so

94% otporni rastenija.

- Visokootpornite sorti Sandanski

321 i Struma 75 navedeni vo literaturata,

vo na{ite prou~uvawa se poka`aa kako

neusoglaseni po ovoj beleg.

- Dobienite rezultati od 86,1 - 96,2%

rastenija otporni na crnilkata kaj site

ispituvani herbicidi vo F1 generacijata,

naveduvaat na zaklu~ok na dominantna, no

necelosna otpornost.

- Dominacijata na otpornost kaj hibri-

dite vo F1 generacijata zavisi od nivoto na

otpornost na pojdovnata otporna sorta i

osetlivite komponenti koristeni pri hibri-

dizacijata.

- Necelosno dominantna e otpornosta

{to proizleguva od vidovite: N. tabacum, N.

goodspeediii i N. debneyi.

- Necelosnata dominacija se dol`i

na genite - modifikatori {to se najduvaat

vo otpornite roditelski sorti, koi deluvaat

inhibitorno na glavniot gen na otpornost.

Tutun/Tobacco, Vol.56, No 7-8, 125-129, 2006
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INVESTIGATION OF THE RESISTANCE TO BLACK SHANK DISEASE IN ORIENTAL

TOBACCO VARIETIES AND LINES AND ITS INHERITANCE IN HYBRIDS OF F1

GENERATION

R. Trancheva

Tobacco and Tobacco Products Institute - Plovdiv,  Trial Station - Rila

Repulic of Bulgaria

SUMMARY

Investigations were carried out in the period 2004-2006 at Rila trial Station. Out of 12 varieties

and lines used as components of hybridization, the variety Melnik 812 showed the highest resistance.

Varieties Sandanski 321 and Struma 75, reported as highly resistant in literature, were not

confirmed as such in our investigations. All investigated hybrids in F1 generation revealed dominant,

but not complete resistance, which is determined by the level of resistance in basic variety and in

susceptible components used in hybridization. Complete dominant resistance results from the species:

N. tabacum, N. goodspeedii and N. debneyi. Genes-modificators in resistant varieties have an inhibitory

effect on the main gene of resistance.
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R. Tran~eva: Prou~uvawe na otpornosta sprema crnilkata kaj orientalski sorti i linii tutun sprema

crnilkata i nejzino nasleduvawe kaj hibridite vo F1 generacija
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Kvalitetot na tutunot izrazen preku

pu{a~kite  svojstva ( aroma, vkus, iritacija

i ja~ina ), e tesno povrzan so  fizi~kite  i

hemiskite svojstva na tutunot. Ottuka, de-

gustacijata kako najstar metod  na opredelu-

vawe na kvalitetot i  denes  e neophodna,

paralelno so fizi~kite  i hemiskite  ana-

lizi pri opredeluvawe na kvalitetnite

svojstva na tutunskata surovina. Degus-

tacijata e subjektiven  metod na oprede-

luvawe na kvalitetot na tutunot. Me|utoa,

taa vo golema mera gi nadopolnuva sozna-

nijata  {to se izvlekuvaat od rezultatite

na tehnolo{ko - hemiskite analizi .

Samata upotreba na tutunot e uslo-

vena od stimulativniot fiziolo{ko narko-

ti~en efekt na tutunskiot ~ad vrz nervniot

sistem na pu{a~ot, kako i od negoviot vku-

sovo - aromati~en  efekt, {to pri~inuva od-

reden stepen na zadovoluvawe pri pu{eweto.

Mnogu avtori na degustativniot

metod mu davaat isklu~itelno zna~ewe,

duri pogolemo otkolku na labaratoriskite

prou~uvawa i hemiskite analizi.

Celta na na{ite istra`uvawa be{e

da  utvrdime kakva e varijabilnosta na

pu{a~kite svojstva (aroma, vkus, iritacii,

ja~ina i harmoni~nost) kaj aromati~nite

tutuni od tipot prilep vo zavisnost od sor-

tata i laserskata obrabotka.

2. MATERIJAL I METOD NA RABOTA

Vo tekot na trigodi{nite ispi-

tuvawa (1991, 1992, 1993 god.) bea postaveni

polski opiti po standardnata metodologija,

na povr{inite od opitnoto pole vo Insti-

tutot za tutun - Prilep, so orientalskite

sorti tutun Prilep 12-2/1- standard, Prilep

156/1, Prilep 7 i Prilep 84, so tri varijanti

(kontrola ∅ , L1 i L2  ).

Vo opitot bea vklu~eni slednive

varijanti:netretirana varijanta (∅) i dve

varijanti na laserska obrabotka na  rasadot

( ednokratna laserska obrabotka  L
1 
- 1 min.

tretman i dvokratna laserska obrabotka  L
2

- 2 min. tretman) plus ednokratna obrabotka

vo pole 20 dena po rasaduvaweto.

Varijantite vo opitot bea postaveni

oddelno edna od druga, na rastojanie od 3 m.

Rasporedot na sortite vo samite varijanti

e po metodot na slu~aen blok sistem vo pet

povtoruvawa, na rastojanie 45 cm red od red

i 15 cm vo redot rastenie od rastenie.

Degustacijata na tutunot e ispituvana na

posebno pripremeni mustri od 150 g, vo koi

ima procentualna zastapenost na tututnot

po insercii od praviot sreden list do vrvot.

Degustacijata na tutunskata  suro-

vina od ispituvanite sorti e izvr{ena od

strana na degustaciona komisija vo dve

povtoruvawa, po metodot na anonimna i

anonimno - sporedbena degustacija.

Bodiraweto e vr{eno po klu~ za de-

gustacija na tutuni. Opredeleni se slednite

pu{a~ki svojstva: aroma, vkus, iritacija,

ja~ina i harmoni~nost.



131

3. REZULTATI I DISKUSIJA

3.1.  Aroma na tutunot pri pu{eweto

Pod poimot aroma vo degustacijata na

tutunot se podrazbira mirisot {to go raz-

viva tutunot, a go ~uvstvuva pu{a~ot vo te-

kot na pu{eweto (G o r n i k,   1973).

Aromati~nosta e osnovna karakte-

ristika na orientalskite tutuni, {to ja

uslovuva i nivnata nezamenliva upotreba

kako za~in vo proizvodstvoto na cigari vo

svetot. Aromata na tutunot mo`e da se javi

vo razli~ni stepeni i intenzitet: slaba,

sredna, jaka i mnogu jaka. Orientalskite

tutuni se karakteriziraat so sredno jaka i

mnogu jaka aroma (U z u n o s k i,   1985).

Sprema   P a t ~ e   i   G e o r g i e v -

s k i  (1987), aromati~nosta na tutunot

glavno se dol`i na kompleksnoto dejstvo na

najrazli~ni materii, me|u koi prvo mesto im

pripa|a na isparlivite eterni masla, {to

se formiraat i lokaliziraat vo povr{in-

skite tkiva na listovite, odnosno ̀ lezdes-

tite vlaknenca. Isto taka, taa se dol`i i

na mnogu drugi faktori kako {to se: po~va,

klima, su{ewe, ~uvawe na tutunot i dr.

Na{ite rezultati za aromata na
tutunot pri pu{eweto se prezentirani vo

Tabela 1. Spored prose~nite vrednosti od

trigodi{nite rezultati, mo`eme da vidime

deka vo odnos na stepenot na izrazenost na

aromata, kaj ispituvanite sorti ne postojat

golemi razliki, odnosno nivnite prose~ni

vrednosti variraat od 17,56  do 17,93 poeni.

Vo odnos na ovoj pokazatel, najmal prose~en

broj na poeni (17,56) postigna standardnata

sorta Prilep 12-2/1, a najgolem (17,93)

sortata Prilep 7. Vrz osnova na iznesenite

rezultati mo`eme da konstatirame deka

trite novoispituvani sorti imaat pogolem

broj na poeni vo sporedba so standardot, no

sepak treba da se istakne deka razlikite,

iako pozitivni, se mnogu mali.

Spored dvegodi{nite ispituvawa na

D i m i t r i e s k i   (1990), izvedeni so 5

aromati~ni sorti tutun od tipot prilep,

aromati~nosta na tutunot pri pu{eweto

varira vo prose~en iznos od 17,56 do 18,56

poeni. Dobienite rezultati od trigodi{-

nite ispituvawa se vo soglasnost so navede-

nite literaturni podatoci. Ispituvanite

sorti se karakteriziraat so prijatna dis-

kretna aroma, koja osve`uva pri pu{eweto,

{to e karakteristika na tutunskata surovi-

na koja se upotrebuva za aromatizirawe vo

fabrikacijata.

[to se odnesuva do efektite od la-

serskata stimulacija vrz aromata na tutunot

od ispituvanite sorti, mo`e da se ka`e de-

ka istite se pozitivni. Sepak, dvete laser-

ski varijanti (L
1 i L2

) govorat deka laser-
skata stimulacija, iako  pozitivna, ne poka-

`uva zna~itelni promeni vo odnos na aro-

mata. Taka, najgolemi prose~ni zgolemuvawa

na aromata od varijantata L
1 postigna kaj

sortata Prilep 84 (17,92 poeni), {to e vo

relativen iznos za 1,59% pove}e od kontro-

lata (17,64 poeni), dodeka L
2
 najgolem efekt

postigna kaj standardnata sorta Prilep 12/

2/1 (17,89 poeni), {to e za 1,88% pove}e od

kontrolata (17,56 poeni).

Legenda: kontrola, L
1
, L

2
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Vkusot kako degustativna kompo-

nenta e mo{ne va`en za odreduvawe na

kvalitativnata vrednost na tutunot. Toj e

sumaren oset koj nastanuva od rastvorlivite

materii vo tutunskiot ~ad, koga tie }e

dojdat vo dopir so setivoto za vkus na pu{a-

~ot pri pu{eweto. ^isti vkusovi oseti se:

sladosta, gor~inata, kiselosta i blutka-

vosta.

Prijatni vkusovi oseti se smetaat

sladosta i, vo mal stepen, gor~inata, a

neprijatni oseti se pogolemata gor~ina,

kiselosta i blutkavosta. Neharmoni~niot

odnos na pova`nite biohemiski komponenti

vo tutunot e osnovna pri~ina za negativniot

vkus na tutunot (Uzunoski).

K a l a n o v i c  (1980) naveduva deka

vkusot zavisi od sodr`inata na jaglenite

hidrati i kolku taa sodr`ina e pogolema

tolku i vkusot na cigarite e podobar.

Dobra pretstava za vkusot mo`e da

se dobie od [mukoviot broj, koj go

pretstavuva odnosot pome|u rastvolrivite

{e}eri i belkovinite vo tutunot. Kolku ovoj

broj e pogolem tolku e podobar i vkusot, i

obratno. Granica pome|u podobriot i

polo{iot kvalitet e [mukoviot broj 1

(Pat~e i  Georgievski  1987).

[to se odnesuva do vkusot na tutun-

skata surovina, od trigodi{nite rezultati

na ispituvanite sorti (Grafikon 2) se

zabele`uva deka ne postojat golemi razliki

pome|u vrednostite na oddelni sorti.

Prose~niot broj na poeni kaj ispitu-

vanite sorti varira vo tesni granici od

18,23 do 18,40. So najgolem prose~en broj na

poeni za vkusot (18,40) se odlikuva sorta-

ta Prilep 7, a so najmla (18,23) sortata

Prilep 84.

Standardnata sorta Prilep 12-2/1 po

odnos na ovoj pokazatel e vrednuvana so

18,28 poeni.

Vrz osnova na iznesenite prose~ni

rezultati za vkusot na ~adot, mo`eme da

konstatirame deka sortite Prilep 7 i

Prilep 156/1 se odlikuvaat so podobar vkus

od standardnata sorta Prilep 12-2/1,

dodeka sortata Prilep 84 e so poslab vkus.

Op{t zaklu~ok e deka tutunskata

surovina od site ispituvani sorti, vklu-

~uvaj}i go i standardot, se odlikuva so fin

i prijaten vkus, koj zadovoluva pri pu{e-

weto. Dobriot vkus e rezultat na povolniot

sostav i soodnosot pome|u komponentite vo

sostavot. Osobeno pozitivno vlijanie ima

zastapenosta i soodnosot na rastvorlivite

{e}eri i belkovinite.

Rezultatite od na{ite istra`uvawa

( Grafikon 2), poka`uvaat deka laserskata

stimulacija nema izrazeno vlijanie vrz

vkusot na tutunskiot ~ad pri pu{eweto.

Imeno, od podatocite se zabele`uva deka i

kaj dvata laserski tretmana (L
1
 i L

2 
) ne

postojat vidlivi razliki vo odnos na

kontrolata kaj site ispituvani sorti.

Pomali otstapuvawa vo odnos na kontrolata

se dobieni kaj sortata Prilep 156/1, kade

varijantata L
1
 (18,20 poeni) ima{e poniska

relativna razlika za 0,71%, a najvisoki

razliki poka`a L
2  kaj sortata Prilep 84

(18,35 poeni), {to e za 0,65% pove}e vo odnos

na kontrolata (18,23 poeni).

3. 2.  Vkus na tutunot pri pu{eweto

Legenda: kontrola, L
1
, L

2
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Taktilnite oseti i iritacii, pu{a-

~ot gi ~uvstvuva pri preminuvaweto na tu-

tunskiot ~ad niz usnata {uplina, grloto i

nosot. Pova`ni od niv se: maznosta, sobira-

weto na ustata, pe~eweto, paleweto, draz-

neweto, {tipeweto i o{trinata.

Pod maznost se podrazbira pu{e-

weto pri koe lesno i prijatno se prima

tutunskiot ~ad od di{nite pati{ta na

pu{a~ot bez da se ~uvstvuva {tipewe,

golema gor~ina i drugo. Site drugi taktilni

oseti vlijaat, vo zavisnost od stepenot na

izrazenosta, kako negativni odliki na

tutunot (U z u n o s k i   1985).

Vrednostite za taktilnite oseti

(iritacii), pri na{ite ispituvawa so

sorite od tipot prilep, se prika`ani vo

Grafikon 3. Degustativnite prose~ni

vrednosti na ova svojstvo kaj ispituvanite

sorti variraat od 18,42 do 18,68 poeni.

Vo odnos na iritaciite, so najgolem

prose~en broj poeni (18,68) se odlikuva

sortata Prilep 156/1, koja vsu{nost poka`a

i najmala iritacija pri pu{eweto. So najmal

prose~en broj na poeni (18,42), se karakte-

rizira standardnata sorta Prilep 12-2/1.

Od prika`anite rezultati zabele-

`uvame deka trite novoispituvani sorti vo

odnos na iritaciite se dosta blisku do

standardnata sorta Prilep 12-2/1, iako

imaat ne{to povisoki vrednosti.

Vo celost, mo`eme da zaklu~ime

deka tutunskata surovina od site ispitu-

vani sorti vo trigodi{nite opiti e pomalku

mazna pri pu{ewe, so mala iritacija.

Dobienite rezultati od laserskite

varijanti (Grafikon 3) uka`uvaat deka i vo

odnos na ovoj degustativen pokazatel, efek-

tite od laserskata stimulacija nemaat

zna~ajno vlijanie.

Variraweto na vrednostite kaj dvata

laserski tretmana (L
1
 i L

2
) se mo{ne mali

vo odnos na kontrolnata varijanta. Taka,

laserskiot tretman L
2
 najgolemi efekti

poka`a kaj sortata Prilep 84 (18,63 poeni),

{to e za 0,75% pove}e od kontrolata

(18,49%), a najniska kaj sortata Prilep 156/1

(18,37 poeni), i e za  1,18% pomalku od

kontrolata (18,68 poeni).

Laserskiot tretman L
2
 postigna

najniski efekti kaj sortata Prilep 7 (18,54

poeni), {to e za 0,66% pomalku od

kontrolata (18,57 poeni), a najvisoki kaj

sortata Prilep 84, koja e ednakva na

vrednosta od kontrolnata varijanta. Spored

iznesenite minimalni razliki pome|u

laserskite varijanti i kontrolata, op{t

zaklu~ok e deka laserskata stimulacija ne

predizvikuva zna~ajni promeni vrz

degustacionite vrednosti na iritaciite kaj

tutunskata surovina od site ispituvani

sorti.

3.3. Iritacii na tutunot pri pu{eweto

Ova degustativno svojstvo e oset {to

se manifestira od fiziolo{ko-norniko-

ti~noto dejstvo na tutunskiot ~ad vrz

nervniot sistem na pu{a~ot, a e usloven od

zastapenosta na alkaloidite (posebno

nikotinot).Sprema   U z u n o s k i (1985),

3.4. Ja~ina na tutunot pri pu{eweto

Legenda: kontrola, L
1
, L

2
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optimalna norma za orientalskite tutuni

koja pri~inuva prijaten vkus e ako sodr-

`inata na nikotinot se dvi`i vo granicite

od 0,5 do 1,5%. Sepak, ovaa norma e rela-

tivna, bidej}i vkusot kaj nekoi pu{a~i e

povrzan so pomala ja~ina, a kaj drugi so

pogolema

Me|utoa, fiziolo{kata ja~ina ne

zavisi samo od op{tata sodr`ina na nikotin

tuku i od formata vo koja toj se nao|a vo

tutunot. Taka, kaj orientalskite tutuni koi

se odlikuvaat so kisela reakcija pogolem

del od nikotinot e svrzan vo soli, poradi

{to vo di{nite organi na pu{a~ot ima

relativno poslabo fiziolo{ko dejstvo.

Sprotivno na toa, pri alkalnata reakcija na

tutunskiot ~ad, zna~itelen del od nikotinot

se nao|a vo slobodna forma i lesno se

apsorbira od organizmot, pri {to poka`uva

pogolemo fiziolo{ko dejstvo   (P a t ~ e   i

G e o r g i e v s k i, 1987).

Spored  K a l a n o v i c ( 1980), vrz

ja~inata vlijae sodr`inata na azotnite

materii vo tutunot: vo kolku gi ima pove}e,

ovaa osobina e poizrazena.

Vo zavisnost od intenzitetot na ovaa

degustativna komponenta, tutunite se oce-

nuvaat kako meki, sredno jaki, jaki i mnogu

jaki.

Degustacionite rezultati od na{ite

ispituvawa koi se odnesuvaat na fizio-

lo{kata ja~ina na tutunskiot ~ad se prika-

`ani vo Grafikon 4.

Prose~niot broj na poeni od ovaa

degustativna komponenta kaj ispituvanite

sorti varira od 13,75 do 14,07. Analiziraj}i

gi vrednostite izneseni vo garfikonot, mo-

`eme da gi izvle~eme slednive konstatacii:

- Surovinata od standardnata sorta

Prilep 12-2/1, ~ij prose~en broj na poeni

iznesuva 14,01 vo rekoltite od 1991 i 1993

godina, e oceneta kako sredno jaka (14,00

odnosno 14,13 poeni), a vo rekoltata od 1992

godina kako meka na pu{ewe (13,90 poeni).

- Sortite Prilep 156/1 i Prilep 7,

~ija surovina e prose~no vrednuvana so

14,07, odnosno 14,04 poeni, vo site tri godini

na istra`uvawata, pri pu{eweto se oceneti

kako sredno jaki, so povolna fiziolo{ka

ja~ina.

- Najgolemi varirawa vo odnos na ovoj

pokazatel se dobieni kaj tutunskata suro-

vina od sortata Prilep 84, so prose~en broj

na poeni od 13,75. Ovaa sorta vo rekoltata

od 1991 godina e oceneta kako sredno jaka

(14,50 poeni), vo 1992 godina kako meka (13,50

poeni) i vo 1993 godina kako jaka na pu{ewe

(13,25 poeni).

Vrz osnova na iznesenite rezultati,

mo`eme da zaklu~ime deka vo odnos na

fiziolo{kata ja~ina na tutunskiot ~ad, sor-

tite Prilep 7 i Prilep 156/1 se karakte-

riziraat so najstabilna tutunska surovina.

Ako gi posmatrame rezultatite vo

grafikonot od aspekt na efektite od laser-

skata svetlina, slobodno mo`eme da zaklu-

~ime deka kaj prvite tri sorti (Prilep 12-2/

1, Prilep 156/1 i Prilep 7), nema izrazeni

efekti, odnosno laserskite varijanti imaat

skoro ednakov broj na poeni so kontrolata.

Isklu~ok pravat laserskite varijanti (L
1
 i

L
2
) kaj sortata Prilep 84, koi imaat prose~no

14,17 poeni, {to vo relativen iznos e za

3,06% pove}e od nivnata kontrola (13,75 poeni).

Legenda: kontrola, L
1
, L

2
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Zadovolstvoto {to se ~uvstvuva pri

pu{eweto najmnogu zavisi od fiziolo{koto

dejstvo na tutunskiot ~ad na koj se naviknal

organizmot na pu{a~ot i od toa vo koja mera

se javuva, odnosno manifestira harmoni~-

nata povrzanost na site kvalitetni osobini

vo vreme na pu{eweto (S o z o n o v i }  1960).

Harmoni~nosta pretstavuva sumaren

izraz na prethodno analiziranite degus-

tativni svojstva i taa e dobiena po presmet-

koven pat so sumirawe na poenite za vkus,

aroma, iritacii i ja~ina.

Dobienite vrednosti za harmoni~-

nosta na tutunot pri pu{eweto od sortite

vku~eni vo na{ite istra`uvawa se prezenti-

rani vo Grafikon 5.

Vrz osnova na naodite od izvr{enata

degustaciona procenka na surovinata od

ispituvanite aromati~ni sorti tutun, mo`e

da se konstatira slednoto:

- Prose~nata harmoni~nost pri pu{e-

weto na tutunskata surovina od ispituva-

nite sorti varira od 68,11 do 69,07 poeni.

- So podobri pu{a~ki svojstva od

standardot se karakteriziraat sortite

Prilep 7 so 69,07 poeni i Prilep 156/1 so

68,99 poeni, {to e za 0,80 odnosno 0,72 poeni

pove}e vo odnos na standardnata sorta

Prilep 12-2/1 (68,27 poeni).

- Sortata Prilep 84 (68,11 poeni), se

odlikuva so ne{to poslabi pu{a~ki svojstva

vo odnos na standardot.

Od rezultatite na na{ite istra`u-

vawa koi se odnesuvaat na vlijanieto na

laserskata stimulacija vrz harmoni~nosta

pri pu{eweto na tutunskata surovina, se

gleda deka dvata laserski tretmana ne

poka`uvaat zna~ajno vlijanie vrz promenite

na ovaa degustativna komponenta.

Od relativnite rezultati se gleda

deka laserskite varijanti (L
1
 i L

2
) imaat

skoro pribli`no ednakvi vrednosti so

kontrolnite varijanti od ispituvanite

sorti tutun. Taka, najgolemi efekti se

postignati kaj sortata Prilep 84, kade

tutunskata surovina od laserskite varijanti

ima povisoka harmoni~nost vo pu{eweto vo

relativen iznos za 1,11% (L
1
) odnosno 1,18%

(L
2
), vo sporedba so kontrolnata varijanta.

Nezna~ajnosta na razlikite pome|u

kontrolata i laserskite varijanti (L
1
, L

2
)

kaj ispituvanite sorti vo odnos na dobienite

vrednosti za harmoni~nosta na tutunot pri

pu{eweto e vo soglasnost so dobienite

vrednosti na reakcijata (pH vrednost) na

tutunot, koja ima zna~ajna  refleksija  vrz

degustacijata , bidejki so istata vo golema

mera mo`at da se opredelat i degustativno-

vkusovite svojstva na tutunskiot ~ad.Taka,

prose~nite pH vrednosti kaj ispituvanite

sorti (Tabela 1)  variraat vo dosta tesni

granici od 5,20 (P12-2/1) do 5,28 (P-7),

odnosno tutunot e so kisela reakcija karak-

teristi~na za orientalskite aromati~ni

tutuni, a varijantite so laserski tretmani

(L
1
, L

2
) imaat isti vrednosti so kontrolata,

ili sosem nezna~ajni zgolemuvawa (kaj nekoi

sorti) od 0,38 do 1,92 %.

3.5. Harmoni~nost na tutunot pri pu{eweto

Legenda: kontrola, L
1
, L

2
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Tabela 1 - rN vrednost

Table 1 - pH value

Vrz osnova  na  trigodi{nite  ispitu-

vawa (1991, 1992 i1993 ) i dobienite rezul-

tati od degustacionata procenka na suro-

vinata od ispituvanite aromati~ni sorti

tutun od tipot prilep, mo`e da se konsta-

tira slednovo:

- Vo odnos na pu{a~kite svojstva,

pome|u ispituvanite sorti i standardot ne

postojat golemi razliki. Tie se karakte-

riziraat so prijatna i diskretna aroma, so

fin i prijaten vkus, so slabo izrazena

iritacija.

- Spored fiziolo{kata ja~ina, sor-

tite Prilep 7 i Prilep 156/1 se karakte-

riziraat so najstabilna tutunska surivina,

koja vo trite godini e sredno jaka na pu{ewe.

Ovie dve sorti imaat  pogolem broj na  poeni

i kaj drugite degustativni komponenti vo

sporedba so standardot.

-Od prose~nite vrednosti za harmo-

ni~nosta se zaklu~uva deka so podobri

pu{a~ki svojstva od standardot (68,27 poeni)

se odlikuvaat sortite Prilep 7 (69,07 poeni)

i Prilep 156/1 (68,99 poeni),a so poslabi

sortata Prilep 84 (68, 11 poeni ).

Laserskata obrabotka ne poka`uva

zna~ajni promeni vrz navadenite degusta-

tivni svojstva kaj ispituvanite sorti.
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VARIABILITY IN DEGUSTATIONAL CHARACTERISTICS OF TOBACCO

TYPE PRILEP DEPENDING ON THE VARIETY AND LASER TREATMENT

M. Dimitrieski1; G. Vasilevski2; Lj. Marinkovic2; G. Miceska1

1.Tobacco Institute  - Prolep

2. Faculty of Agriculture  - Skopje

During the three year investigations (1991,1992,1993), field trials were carried out according to a

standard methodology with oriental tobacco varieties P 12-2/1( standard) Prilep156/1, Prilep 7 and

Prilep 84, in three variants (∅, L1 and L2). The aim of investigations was to study the variability of

smoking characteristics  aroma, taste, irritation and strength of tobacco raw of the type Prilep, depending

on the variety and treatment.

Results of investigations revealed the following:

-   No major differences exist in the investigeted varieties with respect to their degustational

    characteristics. They have a fine aroma, pleasant taste and poor irrigation.

-  Regarding the physiological strength, Prilep 7 and Prilep 156/1 are distinguished by the most
    stable tobacco raw, estimated as moderately strong in smoking in all three years of investigation.

-  From the average values for harmonization, it was stated that Prilep 7 and Prilep 156/1 had

    better (69.07 and 68.99 points, respectively) and Prilep 84 poorer smoking properties ( 68.11

    points) compared to the standard (68.27 points).

-  Laser treatment does not affect significancly the investigated degustational characteristics in

    all investigated variants.
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Bolesta kafena damkavost e edna od

poserioznite gabni bolesti koja vo

Republika Makedonija stanuva stanuva sé

poaktuelna poslednive godini. Taa  glavno

go degradira kvalitetot na tutunskite

listovi, poradi {to  tutunoproizvodstvoto

trpi zna~itelni ekonomski {teti. Nejzinata

pojava e osobeno izrazena vo uslovi na

pogolema relativna vlaga i povisoki

temperaturi. Vo reoni vo koi postojat vakvi

povolni uslovi, taa pretstavuva poten-

cijalna opasnost za tutunoproizvodstvoto.

Mickovski (1977) naveduva deka

predizvikuva~ot na ovaa bolest gi napa|a

orientalskite, poluorientalskite i krup-

nolisnite tipovi tutun. Vo SR Jugoslavija

ovaa bolest bila konstatirana na 20-30%

tutunski rastenija od tipovite jaka i otqa

(Ivanovic i Jovanovic, 1994). Bozukov (2003)

kako najosetlivi gi istaknuva krupnolisnite

tutuni, poradi {to i ja ocenuva reakcijata

kon napadot od Alternaria spp. na krupno-

lisnite tutuni vo Bugarija.

Zanemaruvaweto na pojavata na ovaa

bolet predizvikuva prodlabo~uvawe na

problemot zatoa {to predizvikuva~ot -

patogenata gaba Alternaria alternata ostanuva

na inficiranite tutunski stebla 14, a vo

suvite inficirani lisni ostatoci 10

meseci, koga tie se zakopani vo po~vata na

dlabo~ina od 15 cm (Shenoi et al. (1999).

Spored Norse i Wheller (1971, cit. po Rotem,

1994), A. alternata kaj tutunot mo`e da pre-

zimuva i na ostatocite od svoite nespe-

cifi~ni doma}ini.

Pri izborot na vistinskata sorta za

odgleduvawe pri odredeni klimatski

uslovi se bara i poznavawe na reakcijata na

tutunskite sorti kon patogenot. Odgle-

duvaweto na otporni sorti e pojdovna to~ka

vo obezbeduvaweto na zdrava i kvalitetna

tutunska surovina.

Sogleduvaweto na problemot so ovaa

bolest go nametnuva prou~uvaweto na reak-

cijata na tutunskite sorti kon patogenot. Po-

radi toa, vo pove}e zemji se davaat odredeni

nasoki za sozdavawe na otporni sorti kon

kafenata damkavost.  Ve{ta~kata inokula-

cija, testirawe so AT toksin, primena na

metodata "kultura na tkivo" se edni od

metodite za sledewe na otpornosta, so {to

se ovozmo`uva selekcionirawe na otporni

sorti tutun (Ishida i Kumashiro, 1988).

Spored Smeeton i Ternouth (1990), za

otpornosta kon kafenata damkavost postojat

dve strategii. Vo Zimbabve eden dopol-

nitelen gen e prenesen od Beinhart 1000 vo

komercijalni berlejski i virxiniski sorti,

a vo SAD bile selektirani virxiniski sorti

vo intervidovata hibridizacija za da se

kombiniraat kvantitativnite faktori koi

}e obezbedat umeren stepen na otpornost

Stavely et al. (1981) potenciraat deka

odredeni sorti kako Beinhart 1000, Beinhart

1000-1, PD 121, Ambalema kako i nekoi linii

se zna~itelno pootporni kon Alternaria

otkolku Florida 22 i Baur koi se smetale kako

najotporni komercijalni sorti.

Vo intervidovata hibridizacija

otpornosta mo`e da bide prenesena od drugi

Nicotiana vidovi kon N. tabacum. Site vidovi

od podrodot Tabacum i Rustica (osven N.

thyrsiflora) se umereno do silno osetlivi, no

najosetliv vid e N. glutinosa. Najizrazeni

reakcii na otpornost kon kafenata damka-

vost  se utvrdeni kaj podrodot Petunioides,
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glavno N. bonariensis, N. wigandioides, N. debney,

N. noctiflora, N. repanda, kako i N. longiflora i

N. suaveolens ( Stavely et al., 1971).

Bolesta kafena damkavost vo R.

Makedonija e konstatirana kaj pove}e sorti

tutun. No, konkretni rezultati za reakcijata

na odredeni sorti kon nejziniot prediz-

vikuva~ dosega ne postojat. Tokmu so na{ite

istra`uvawa imavme cel da dobieme vakvi

soznanija.

Vo ispituvawata bea vklu~eni ne-

kolku aktuelni tutunski sorti od orien-

talskite, poluorientalskite i krupno-

lisnite tipovi tutun, vklu~eni vo momen-

talnoto tutunoproizvodstvo na R. Makedo-

nija. Pregledot na ispituvanite sorti tutun

e daden vo Tabela 1. Ispituvawata bea

izvr{eni vo pole - pri uslovi na prirodna

infekcija i so ve{ta~ka inokulacija -  vo

laboratoriski uslovi i vo  biolo{ka labo-

ratorija.

MATERIJAL I METODI NA RABOTA

Tabela 1.  Ispituvani sorti tutun

Table 1. Investigated tobacco varieties

Za ispituvawata vo pole be{e pos-

taven opit vo dvete godini od istra`u-

vaweto (2002 i 2003 godina), vo reonot na

Makedonski Brod. Po voobi~aenata podgo-

tovka na po~vata, tutunskite rastenija bea

rasadeni na odredeno rastojanie vo redot,

kako i me|uredovo rastojanie specifi~no za

sortata, odnosno tipot tutun. Pri sekoj pojas

na tutunski listovi be{e vr{ena ocena na

intenzitetot na bolesta i odreduvan pro-

centot na inficirani rastenija. Pri ocenata

bea otkinuvani site listovi od soodvetniot

pojas od 15-20 slu~ajno izbrani rastenija.

Listovite bea klasificirani vo oddelnite

kategorii na {eststepenata skala (0-5).

Intenzitetot na napad be{e odreduvan

spored metodot na   M c-K i n e y (Pej~inovski,

1996).

Za da se dobie celosna slika za

reakcijata na tutunskite sorti kon prediz-

vikuva~ot na kafenata damkavost, ispituva-

wata bea pro{ireni i vrz rasad, otkinati

tutunski listovi, vrz stebloto i na kraj celi

rastenija, pri ve{ta~ka inokulacija so

suspenzija od konidii.

Suspenzijata be{e prigotvena so

"stru`ewe" na micelijata so konidii od

povr{inata na podlogata, miksirawe so

sterilna destilirana voda (50 ml na edna

petrieva kutija) i filtrirawe na konidiite

preku dvoen sloj od sterilna gaza. Za taa

namena koristevme ~ista kultura od gabata

stara 10-15 dena, odgledana na kompir-

dekstrozna podloga na temperatura od 25oS.

Listovite ili rastenijata bea naranuvani

so karborundum, prskani so 1% rastvor na

glikoza, a potoa so prigotvenata suspenzija.

Za ispituvawe na osetlivosta na

tutunskiot rasad, vo saksii polni so zemja i

sterilizirano arsko |ubre, na voobi~aen

na~in, be{e proizveden rasad od sood-

vetnite sorti. Koli~inata na upotrebeno

seme iznesuva{e 0,3 g/m2 za krupnolisnite

i poluorientalskite, odnosno 0,6 g/m2 za

orientalskite sorti tutun. Rasadot vo faza

od 4-5 listovi be{e inokuliran so suspen-

zija od konidii, na prethodno opi{aniot

na~in, a potoa pokrivan so polietilenski

kesi. Be{e izvr{ena inokulacija so nekolku

izolati od patogenot. Inokuliraniot rasad

B. Gveroska, P. Ta{koski: Reakcija na tutunskite sorti sprema bolesta kafena damkavost
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be{e ~uvan vo biolo{ka laboratorija.

Opitite se povtoreni dva pati, so po tri

saksii za sekoja tutunska sorta. Kako kontro-

la slu`e{e rasad isprskan so destilirana

voda. Ocenkata se vr{e{e po 10 dena od

inokulacijata, na okolu 100 slu~ajno izbrani

rastenija, pri {to be{e odreduvan brojot na

damki po rastenie, prose~na golemina na

damkite, itn. Rezultatite se prika`ani ka-

ko sredna vrednost od povtoruvawata.

Pri ispituvawata vo laboratorija,

otkinuvani se listovi od tutunski rastenija

koi potoa bea stavani vo eksikator. Lis-

tovite se inokuliraa na spomenatiot na~in

i se ~uvaa vo eksikator 10 dena, a potoa be{e

odreduvan brojot na inficirani listovi

kako i brojot i goleminata na damkite, koi

se pretstaveni kako sredna vrednost od

povtoruvawata. Opitite se povtoreni 3 pati

i gi opfa}aa trite pojasi, a brojot na

listovite zavise{e od nivnata golemina vo

zavisnost od sortata.

Inokulaciite na steblata od tutun-

skite rastenija bea izveduvani po metodata

na Kutova (1977, cit. po Ta{koski, 1999). Za

taa cel, steblata bea zasekuvani vo osnovata

na lisnata dr{ka i vo naranetoto mesto

be{e staven fragment  od ~ista kultura na

gabata odgledana na cvrsta podloga vo for-

ma na kvadrat so golemina 5-7 mm2. Inoku-

liranoto mesto be{e obvitkuvano so lenti

od vata navla`neti so sterilna destili-

rana voda, koi bea odr`uvani postojano

vla`ni. Kako kontrola slu`ea zase~eni

mesta koi ne bea inokulirani, tretirani na

istiot na~in kako i inokuliranite.

Za inokulacija na rastenija od

ispituvanite sorti vo biolo{ka labora-

torija, bea rasadeni rastenija od soodvet-

nite sorti vo saksii polni so zemja i steri-

lizirano arsko |ubre vo odnos 2:1. Inokula-

cijata be{e izvr{ena po ve}e opi{anata

metoda za podgotovka na suspenzijata i pona-

tamo{na postapka. Inokuliranite rastenija

se pokrivani so polietilenski kesi i ~uvani

vo biolo{ka laboratorija, vo nekontroli-

rani uslovi 10 dena. Kontrolnite rastenija

bea prskani so destilirana voda i ~uvani

pod istite uslovi.

Opitite se izveduvani vo dve godini

od istra`uvaweto, na ve}e formirani ras-

tenija so habitus specifi~en za sortata.

Ocenkata se vr{e{e na okolu 100 listovi

koi bea otkinuvani od tutunskite rastenija

i klasificirani vo oddelnite kategorii na

{eststepenata skala, koristena i pri

terenskite istra`uvawa. Podatocite bea

obrabotuvani po metodata na M c-K i n e y.

REZULTATI I DISKUSIJA

Rezultatite od ispituvawata na

sortite vo uslovi na prirodna infekcija se

prezentirani vo Tabela 2 i 3.

Tabela 2. Intenzitet na napad od bolesta kafena damkavost vo 2002 godina

Table 2. Intensity of attack from the brown spot disease in 2002

Tutun/Tobacco, Vol.56, No 7-8, 138-148, 2006
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Vo 2002 godina kaj dolniot pojas tu-

tunski listovi, najmal procent na infici-

rani rastenija kako i intenzitet na napad

od bolesta e konstatiran kaj sortata O 110 -

1,00% i 4,69%, a najgolem kaj MV 1 -27,08% i

10,26%, soodvetno (Tabela 2).

Kaj sredniot pojas orientalskite

sorti se poka`aa pomalku osetlivi. Procen-

tot na inficirani rastenija e najmal kaj

sortata P23 (6,57%), a najgolem kaj MV 1

(45,14%). Isto taka, ovie sorti (vklu~uvaj}i

ja i JV 125), imaat najmal odnosno najgolem

intenzitet na napad.

Kaj gorniot pojas bolesta se pro{iri-

la kaj site sorti. Najmnogu inficirani ras-

tenija, no i najgolem intenzitet na napad e

konstatiran kaj B2. Sortata MV 1 se odli-

kuva so ednakov intenzitet so toj kaj B2. So

najmal intenzitet na napad  na gorniot pojas

se odlikuva JV 125.

Vo 2003 godina,  so najmal procent na

inficirani rastenija kako i intenzitet na

napad od bolesta na dolniot pojas se karak-

terizira O 110. Kaj sredniot pojas toj se dvi-

`i od 25,52 kaj JV 125 do 73,80% kaj B2, a

intenzitetot na bolesta od 24,74 do 36,23%.

Na gorniot pojas e utvrden pogolem procent

na inficirani rastenija koj se dvi`i od

27,24 do 96,38%. Isto taka konstatirani se

i pogolemi vrednosti na intenzitetot na

napad od bolesta koj se dvi`i od  39,23 kaj

O 110 do 52,67% kaj MV 1 (Tabela 3).

Tabela 3. Intenzitet na napad od bolesta kafena damkavost vo 2003 godina

Table 3. Intensity of attack from the brown spot disease in 2003

Spored prezentiranite rezultati,

site sorti, pove}e ili pomalku, se osetlivi

kon A. alternata na trite pojasi tutunski

listovi. Intenzitetot na napad od bolesta

kaj site sorti e najgolem na gorniot pojas.

Vo dvete godini na istra`uvawe, so

najmal intenzitet na napad na dolniot pojas

se odlikuva sortata O110, a na sredniot i

gorniot sortata JK 125. So najgolem intenzi-

tet na site pojasi se odlikuva sortata MV 1

(Grafikon 1i 2)

Orientalskite sorti se pomalku

osetlivi otkolku poluorientalskite, osven

na dolniot pojas. Najosetlivi kon bolesta

kafena damkavost vo prirodni uslovi se

krupnolisnite sorti tutun.

Iako bolesta kafena damkavost pri-

~inuva {teti glavno kaj rasadeniot tutun,

taa, vo zavisnost od postoeweto na primaren

inokulum mo`e da se pojavi i na rasad. Nejzi-

nata pojava e konstatirana vo odredeni reo-

ni i za vreme na rasadoproizvodstvoto

(Gveroska, 2005).

Tokmu poradi toa, od edna, no i da se

proverat ispituvawata vo polski uslovi od

druga strana, na{ite ispituvawa bea izvr-

{eni i so ve{ta~ka inokulacija na sortite

po~nuvaj}i od rasad (Sl 1).
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Sl. 1 - A. alternata - Ve{ta~ka inokulacija na tutunski rasad

Ph. 1 - A. alternata - Artificial inoculation of tobacco seedlings
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Najmal procent na inficirani raste-

nija vo 2002 godina, kako i prose~en broj na

damki po rastenie be{e konstatiran kaj

sortata O 110, a najgolem kaj B2. Prose~nata

golemina na damkite be{e skoro ista kaj

site sorti, a najgolem broj damki nad 1 mm

ima{e kaj sortata B2 (Tabela 4).

Vo 2003 godina procentot na infici-

rani rastenija nema mnogu golemi otstapu-

vawa kako vo 2002, i kaj izolatot MB 167 se

dvi`i od 29,79 do 42,07%. Najmalku damki

po rastenie ima kaj P23, a najmnogu kaj MV 1.

Prose~nata golemina pak, kako i damkite

nad 1 mm, se najmali kaj JV 125, a najgolemi

kaj B2.

Pri inokulacija so drugite izolati,

procentot na inficirani rastenija se dvi`i

od 21,43 do 45,36% (izolat K 158), odnosno

od 23,26 do 41,89 (izolat KP 166). Vrednos-

tite za prose~niot broj damki po rastenie

kako i goleminata na damkite isto taka

dosta se razlikuvaat.

Tabela 4. Reakcija na tutunskiot rasad kon A. alternata pri ve{ta~ka inokulacija

Table 4. Reaction of tobacco seedlings in artificial inoculation

Spored prezentiranite rezultati,

najmalku inficirani rastenija so najmal

prose~en broj na damki vo 2002 godina se

zabele`ani kaj sortata O 110, a vo 2003

godina kaj sortata  P 23.

Najgolem procent na inficirani

rastenija kako i broj na damki po rastenie

ima pri inokulacija na tutunskiot rasad so

izolatot MB 170.
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Procentot na inficirani rastenija

kako i prose~niot broj na damki po rastenie

varira pome|u sortite vo zavisnost od izo-

latot. Prose~niot broj na damki po rastenie,

sepak, e pogolem kaj krupnolisnite sorti.

Spored Tabela 5, pri inokulacija na

listovi od ispituvanite tutunski sorti

procentot na inficirani listovi iznesuva

od 52,63 do 100%. So najgolem broj na damki

po list se karakterizira sortata MV 1

(25,75%), a so najmalku, no najgolemi damki -

sortata B 2 (4,93). Kaj listovite so pomal broj

damki istite bea pomali, i obratno (Sl. 2).

Od istata tabela se gleda deka pri

inokulacija na tutunskite stebla procentot

na ostvareni infekcii se dvi`i od 80% kaj

poluorientalskite do 100% kaj krupnolis-

nite sorti. No, zna~ajno e {to tie infekcii

se lokaliziraat na mestoto na inokulacija

i ne se zabele`uva zna~ajno pro{iruvawe

na nekrozata (Sl. 3).

Tabela 5. Reakcija na listovi i stebla kon patogenot

Table 5. Reaction of leaves and stalks to the pathogen

Tabela 6. Reakcija na tutunskite sorti kon A. alternata pri ve{ta~ka inokulacija

Table 6. Reaction of tobacco varieties to A. alternata  in artificial inoculation

Pri ve{ta~ka inokulacija so kultura

od A. alternata, simptomite na bolesta kafena

damkavost samo po nekolku dena se pojavija

kaj site ispituvani sorti tutun (Sl. 4,5).

Rezultatite za reakcijata na sortite se

prika`ani vo Tabela 6 i Grafikon 3.
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Sl.2 - A. alternata - Ve{ta~ka

inokulacija na tutunski listovi

Ph.2 -   A. alternata - Artificial inoculation

of   tobacco leaves

Sl.3 - A. alternata - Ve{ta~ka

inokulacija na steblo

Ph. 3 - A. alternata - Artificial inoculation

of  stalk

Sl. 4 - A. alternata - Ve{ta~ka inokulacija

Ph. 4 - A. alternata - Artificial inoculation

Sl. 5 - A. alternata - Ve{ta~ka inokulacija

Ph. 5 - A. alternata - Artificial inoculation
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Vo 2002 godina ostvareniot procent

na inficirani listovi e mnogu visok i se

dvi`i od 87,06% kaj sortata MV 1 do 100%

kaj sortite B 2 i P 23. Isto taka i intenzi-

tetot na napad ima dosta visoka vrednost i

se dvi`i od 60,58% kaj O 110 i JV 125 do

77,67% kaj B2. Prose~nata golemina na dam-

kite, pak, e mala i se dvi`i od 1,46 do

2,08 mm.

Pri istra`uvawata vo 2003 godina

procentot na inficirani listovi se dvi-

`e{e od 70,76% kaj O 110 do 93,87% kaj B2.

Soodvetno na toa, intenzitetot na bolesta

iznesuva 31,56 do 45,83% kaj sortite P 23 i

B 2. Prose~nata golemina na damkite e

pogolema i ima vrednost od 1,60 do  3,67 mm.

Od prezentiranite rezultati mo`e

da se konstatira deka pogolem procent na

inficirani listovi, kako i intenzitet na

napad e ostvaren pri ve{ta~kata inokula-

cija vo 2002 godina.

Vo odnos na sortite, mo`e da se zabe-

le`i deka site tutunski sorti se pove}e ili

pomalku osetlivi kon patogenata gaba A.

alternata. No, krupnolisnite se karakterizi-

raat so pogolem intenzitet na napad od bo-

lesta, odnosno se poosetlivi od oriental-

skite i poluorientalskite sorti (Grafikon 3).

Spored rezultatite od istra`uva-

wata na reakcijata na ispituvanite sorti,

so najgolem procent na inficirani raste-

nija, kako i intenzitet na napad od bolesta

vo uslovi na prirodna infekcija se odli-

kuvaat krupnolisnite tipovi tutun (osobeno

sortata MV 1). Ovaa sostojba se zabele`uva

na trite pojasi od tutunskite listovi i vo

dvete godini od istra`uvaweto.

Bozukov (2003), istaknuvaj}i ja oset-

livosta na krupnolisnite tutuni kon kafe-

nata damkavost gi ispituval site komer-

cijalni krupnolisni sorti vo Bugarija i kon-

statiral deka site se osetlivi kon napadot

na Alternaria spp., so isklu~ok na edna

(Vir`iniÔ 330), koja reagira kako umereno

osetliva.

Na{ite ispituvawa za tutunskiot

rasad so ve{ta~ka inokulacija poka`uvaat

deka procentot na zaboleni rastenija kako

i prose~niot broj na damki varira pome|u

sortite vo zavisnost od izolatot, no sepak,

prose~niot broj na damki po rastenie e

pogolem kaj krupnolisnite sorti. Ova

poka`uva deka tipot na tutunot pojavuva

odredena reakcija kon patogenot i obratno.

Bolesta kafena damkavost ne e

prisutna ili se javuva nezna~itelno kaj

tutunskiot rasad. No, spored Neergard (1945,

1977, cit. po Rotem, 1994) A. alternata na

rasadot kaj tutunot i {e}ernata repa

predizvikuva "pa|awe" na rastenijata. Spo-

red nego, juvenilniot stadium na infek-

cijata ~esto e ignoriran bidej}i "se~eweto"
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e isto taka predizvikano od pove}e gabi i

bolnite rastenija ne se razvivaat ili pak

is~eznuvaat vo pole. Sepak, inokulacijata

na rasad e brz metod za ispituvawe na razli-

kite pome|u tutunskite sorti. Toa go potvr-

duva i Barksdale (1969) pri inokulacijata na

rasad od domati.

Vo istra`uvawata na reakcijata na

sortite kon bolesta kafena damkavost so

ve{ta~ka inokulacija, krupnolisnite se

poka`aa kako poosetlivi od drugite sorti.

Tie se karakteriziraat so pogolem procent

na inficirani listovi i stebla, pogolem

prose~en broj damki po rastenie odnosno

list, ili pogolem intenzitet na napad od

bolesta.

Vakvi ispituvawa se vr{eni isto

taka od strana Stavely i Main (1970), spored

koi dovolen e period od 3 dena za da se

determinira osetlivosta na sortite. Otpor-

nite se karakteriziraat so pomali i pomalu-

brojni damki otkolku osetlivite sorti (Su

i Sun, 1981).

Na{ite ispituvawata so ve{ta~ka

inokulacija se sprotivni na onie od Rotem

(1994), spored kogo vo polski uslovi oddelni

sorti mo`at da bidat pootporni otkolku vo

kontrolirani uslovi, kako i tie na Ishida

(1992), spored koi, pak, otpornite poka`uva-

at pomal stepen na otpornost pri prirodna

infekcija. Ispituvawata so ve{ta~kata

inolulacija gi potvrdija istite izvr{eni

pri prirodna infekcija, odnosno ja potvrdija

osetlivosta na krupnolisnite sorti vo od-

nos na drugite ispituvani sorti tutun.

Smetame deka na{ite prou~uvawa za

reakcijata na tutunskite sorti koi naj~esto

se vklu~eni vo aktuelnoto tutunoproizvod-

stvo }e bidat eden pridones pri opredel-

bata za proizvodstvo i voveduvawe vo

odreden reon na odredena sorta, osobeno pri

postoewe na ekolo{ki uslovi za razvoj na

bolesta kafena damkavost. Isto taka, tie

bi pretstavuvale pottik i na istra`uva~ite

od drugite oblasti za odbegnuvawe na pre-

disponira~kite faktori za pojava i {irewe

na bolesta, pa i za sozdavawe na otporni

sorti tutun kon ovaa bolest.

- Site ispituvani sorti se osetlivi

kon A. alternata na trite pojasi tutunski

listovi. Intenzitetot na napad od bolesta

kaj site sorti e najgolem na gorniot pojas.

- Orientalskite sorti se pomalku

osetlivi otkolku poluorientalskite, osven

na dolniot pojas. Najosetlivi kon bolesta

kafena damkavost vo prirodni uslovi se

krupnolisnite sorti tutun.

- Procentot na inficirani rastenija

kako i prose~niot broj na damki po rastenie

kaj inokuliraniot rasad varira pome|u sor-

tite vo zavisnost od izolatot. Prose~niot

broj na damki po rastenie, sepak, e pogolem

kaj krupnolisnite sorti.

- Pri ve{ta~kite inokulacii na

listovi, stebla i celi rastenija, kaj  krupno-

lisnite sorti tutun procentot na infici-

rani listovi kako i stebla e pogolem i in-

fekcijata se manifestira preku pogolem

prose~en broj na damki po rastenie odnosno

list. Isto taka tie se se karakteriziraat

so pogolem intenzitet na napad od bolesta.

- Ve{ta~kata inokulacija gi potvrdi

rezultatite od polskite ispituvawa, odnos-

no krupnolisnite sorti tutun se najosetlivi

kon bolesta kafena damkavost.
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REACTION OF TOBACCO VARIETIES TO THE BROWN SPOT DISEASE

B. Gveroska, P. Taskoski

Tobacco Institute-Prilep

SUMMARY

The brown spot  disease is present in R. Macedonia. It was observed on all tobacco types,

causing damages mainly on tobacco leaf quality, due to which the total economic effect is considerably

reduced.

Aim of the investigation was to determine the response of presently grown  varieties in tobacco

production of the Republic of Macedonia to the causing agent of the disease - pathogen fungus A.

alternata. trials were set up in field, in conditions of natural infestation, and also in laboratory, including

biolab, with artificial inoculation.

All varieties investigated showed susceptibility to the disease, both in conditions of natural

and artificial inoculation.

In the case of natural infestation, the disease was identified in the three belts in all varieties

investigated. The highest intensity of attack in the three belts was observed in MV1 variety.

In artificial inoculation of tobacco seedlings, whole tobacco plants and tobacco leaves and

stalks, higher percentage of infested plants and leaves was found in the large-leaf varieties. The

infection is manifested in higher average number of spots per plant/leaf and higher intensity of disease

attack.

These investigation will be a contribution to the efforts to grow proper tobacco variety in proper

region and will encourage the breeders to create resistant varieties for improving the yield and quality

of tobacco.

Author's address:

Biljana Gveroska

Tobacco Institute-Prilep

Republic of Macedonia

Tutun/Tobacco, Vol.56, No 7-8, 138-148, 2006



149

The conditions under which the tobacco

sector functions, as well as the forthcoming

integration of the Republic of Bulgaria to the

European Union acquire that a number of major

issues related to the manufacture and processing

of tobacco should be updated.

It gives rise of the need to change the

variety structure of the tobaccos grown in different

tobacco districts and regions, improve the quality,

stabilize and enlarge the production of the market

demanded variety groups, origins,

correspondingly (8, 9). The market 'logic' requires

more flexible and expedient solution of these

issues, which will meet the interests of both

growers and consumers (1).

The trends observed over the past years

towards extension of the production of certain

tobacco varieties (mainly Krumovgrad ecotype

and less Dzhebel) in the non-typical (non-zoned)

regions for them are not due to the fact that

tobacco prices are less in these regions (origins

respectively) at the operating least purchase

prices, but rather to the need of production of

Bulgarian Oriental tobaccos demanded on the

international market and formation of bigger

(enlarged) batches, as required by the big

international companies. There are such

opportunities in our country in the so-called

'similar' regions and sub-regions, having soil

climatic and agrotechnical conditions to those of

the typical ones to the relevant variety.

It confirms the need of a scientifically

substantiated research on the real opportunities

to grow market demanded tobaccos (varieties

and origins) on the basis of their quality

assessment.

The aim of the present study was to

investigation on the quality of the tobacco varieties

Dzhebel K 81 and Krumovgrad 90 grown in

different regions, origins, correspondingly.

TECHNOLOGICAL STUDY ON THE QUALITY OF TOBACCO VARIETIES

DZHEBEL K 81 AND KRUMOVGRAD 90 GROWN IN UNCONVENTIONAL REGIONS

Dimitar Drachev, Violeta Nikolova

Tobacco and Tobacco Products Institute - Plovdiv

1. INTRODUCTION

2. MATERIALS AND METHODS

This investigation refers to tobaccos of

crop 2005. The material for investigation is taken

by way of strings from different villages and from

several tobacco growers of one village of the

corresponding regions and sub-regions for each

origin. In any case the test samples have been

formed on the basis of the material of third mother,

kovalama and uchove, i.e. the material of the best

quality and typical for the Oriental tobaccos

corresponding to standard class I.

Variety Dzhebel K 81 (East Balkan

origin). Two samples have been formed of the

region of Yambol, "Yaka" sub-region (Rechitsa,

Cheresha, Skalak and Zaychar) and second

sample for the same region from Balkan sub-

region (Yassenovo Village).

Variety Dzhebel K 81 (Nevrokop origin)

- two test samples: "Yaka" sub-region from three

villages (Breznitsa, Zhizhevo and Teshovo) and

second sample for the same variety and origin -

Balkan sub-region, also including three villages

(Satovcha, Kochan and Vaklinovo).

Variety Krumovgrad 90 (Nevrokop

origin) - four samples have been formed, as

follows: the first sample, referring to "Yaka" sub-

region, taken from four villages (Breznitza,

Zhizhevo, Valkosel and Ablanitsa); second

sample - Balkan sub-region (Kochan and

Debren); third sample - Razlog region, "Planinski"

sub-region (Yurukovo and Gorno Kraishte).

Variety Krumovgrad 90 (Dupnitsa

region) - Gorna Dzhumaya region, "Yaka" sub-

region - one sample (Balgarchevo, Padesh and

Dolno Osenovo).
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Variety Krumovgrad 90 (Melnik origin)

grown in two regions and different sub-regions:

the region of Sandanski-Melnik one sample

referring to "Yaka" sub-region from two villages

(Levunovo and Kromidovo); second sample from

""oluyaka""sub-region of one village - Petrovo and

third sample from "Planinski" sub-region (the

villages of Gega and Dolna Krushitsa).

For the region of Petrich three sub-

regions were investigated: "Yaka" sub-region -

Karnalovo; "Poluyaka" sub-region (Klyuch,

Kamena and Yavornitsa) and "Pole" sub-region -

Parvomay Village.

The different samples were investigated

with regard to basic indicators describing their

quality:

Tobacco chemical composition: nicotine,

% - by ISO 15152; reducing sugars, % - by ISO

15154; total nitrogen, % - by BDS 15836-88;

mineral composition (ashes), % - by ISO 2817;

potassium, % - BDS 17365-94; ratio of reducing

sugars/nicotine.

Tobacco smoke chemical composition:

nicotine, mg/cig and tars, mg/cig

The indicators for the composition of the

tobacco smoke have been calculated through

established regressive dependencies between

tobacco and smoke composition. The results

apply to a cigarette with a 21 mm long filter, denier

of the filter 3/35000Y, at total length of the cigarette

of 84 mm and d=7,9 mm (7).

Physical indicators: density of cut

tobacco, g/cm3.

Spectrophotometric investigation

("image" taking) of the variety. It was done by

spectrophotometric definition of the discrete

values of absorption of water extraction from

tobacco within the range of wavelength from 220

to 350 nm every 10 nm (5). In the inspection for

statistical importance of the differences (Student's

criteria) the following case was applied -

assessment of mean difference between samples

from general sets connected by pairs. All

measurements have been made at n=14 at

degree of freedom k=n-1=13. In this case the

table value is the same, and it is equal to

ttabl.=2,16 for level of reliability a=0,05 and 3,01

for a=0,01. We make conclusions about presence

or absence of difference, based on the preliminary

established values for tf and t tabl.  for each single

case in full combination of comparison by pairs

(6).

Expert evaluation. It was done by

application of the method of "direct comparison".

It was determined "coefficient of relative

arrangement" and "rank coefficient" (4).

In the comparison of more than two

samples to establish the reliability of the results

statistical processing of the data was done

through determination of the coefficient of

concord (agreement) of Kendal (W). To evaluate

the statistic security (importance) of the coefficient

the criteria of Fischer Ff was applied (2).

In the cases when only two samples are

compared, the evaluation of reliability was done

by the so-called Critical Relation Number (CRN).

Taste evaluation. It was conducted by the

method of "direct" comparison on two and/or three

samples. In case of more than three samples the

method of "indirect" comparison (by pairs) in full

combination between the samples.

Statistical processing of the results was

made in the same way as the expertise.

Complex evaluation. It uses indicators

describing the expressive quality of oriental

tobaccos. Following preliminary established

coefficients of importance of such indicators it was

made an arrangement on the basis of the values

of the same depending on their positive or

negative impact on quality. The final evaluation

has been made on the basis of the obtained

"quality index" - summarized quality indicator by

means of which the samples may be compared

(graded) between each other by level of quality.

The less value, the higher the quality is, and vice

versa.

3. RESULTS AND DISCUSSION

Subject to the goal of investigation, we

applied comparison between varieties Dzhebel

K 81 and Krumovgrad 90, grown in the different

"new" to them regions, origins, respectively. "New"

regions - regions (origins, respectively), where the

corresponding variety is not zoned, according to

the governmental zoning.

Chemical composition. To compare the

investigated tobaccos by chemical composition,

we had to previously specify at which differences

in their values they differ or not. For this purpose,

we used the criteria for level and difference in

the chemical indicators, mentioned in our past

investigations (3).

The obtained results for the chemical

composition are presented in Table 1.

Variety Dzhebel K 81

In the “new” regions and subregions,

respectively, for growing of variety Dzhebel K 81

the chemical composition in general corresponds

Tutun/Tobacco, Vol.56, No 7-8, 149-158, 2006
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to the one pertaining to this variety. An exception

is made for the nicotine content for the region of

Nevrokop, subregion of Yaka, where it is relatively

high, but in favourable ratio to the content of

reducing sugars for the same subregion. Lower

values of nicotine for the same variety are

established with origin East Balkan, as the lowest

is the content for subregion (Balkan).

The nicotine in the smoke is in full

correlation with the nicotine in tobacco. The

highest content of tars, correlated to the content

of nicotine and reducing sugars is found in origin

Nevrokop from subgerion of Yaka, which is an

expression of higher content of this tobacco

compared to the rest.

Variety Krumovgrad 90

Origin Nevrokop. The nicotine content in

the discussed subregions of this variety shows

relatively lower values than those typical for this

variety. Yet, the values of the reducing sugars

are relatively higher than those typical for the

variety, which is also a prerequisite for possible

biased taste feelings (biting), taking into account

the relative high values of the ratio of reducing

sugars/nicotine.

For the origin the best chemical

indicators pertain to this variety in the subgerion

of Yaka. The content of ashes for the discussed

subregions does not differ.

Origin Dupnitsa and origin Melnik.

Krumovgrad 90, grown in the different regions

and subregions of Southwest Bulgaria, shows

relatively higher values, at bigger variation of the

nicotine for the different subregions of the origins

Melnik and Dupnitsa. Its value is the highest for

the region of Petrich (Pole) and for Sandanski-

Melnik (Planinski). In consideration of the content

of reducing sugars and the ratio of reducing

sugars/nicotine, respectively, the balance is the

best in subregion Poluyaka for both regions –

Sandanski-Melnik and Petrich of origin Melnik.

The content of tars varies significantly in

the different subregions.

The evaluation of the chemical

composition shows that the variety in the regions

of origin Melnik (Sandanski-Melnik and Petrich)

has the best indicators compared to the chemical

indicators for the different subregions of the

studied origins for variety Krumovgrad 90, which

is generally acceptable.

Physical indicators. The indicators of

the studied tobaccos do not show any significant

differences in the values – density of cut tobacco

and conditional cigarette yield (Table 2),

respectively. It shows that in fact, no significant

differences may be expected. Tobaccos have

good fill ing capacity and cigarette yield,

respectively, typical for the Oriental tobaccos.

Spectrophotometric evaluation

(‘image” taking) of the variety. The method

serves exclusively to compare the extent of

‘conformity” and/or “difference” between

samples. The closer the discrete absorption

values of the single samples, the closer the

general nature in quality aspect should be. On

the basis of the spectrum curves we cannot make

conclusion about higher or lower quality of the

variety.

Table 1 - Chemical indicators of varieties, grown in the "new" regions (origins)

Tab.1 hemiski pokazateli za sortite odgleduvani na "novi" reoni

D. Dra~ev, V. Nikolova: Tehnolo{ko prou~uvawe na kvalitetot na tutunskite sorti Xebel K 81 i Krumovrad 90

odgleduvani vo netradicionalni regioni
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Table 2 - Physical indicators of tobacco
Tab.2 - Fizi~ki pokazateli na tutunot

The conclusions we draw about the
presence or absence of a difference are based
on the previously established values of t-criterion
in each specific case if compared by pairs. The
evaluation approach (comparison of the same
variety from the different regions) of the studied
tobaccos in the spectrophotometric evaluation
corresponds to the one in consideration of the
chemical composition.

Variety Dzhebel K 81 (fig. 1). Statistically
reliable differences are established between the
variety grown in both origins, both regions
(Yambol and Nevrokop), respectively. For the
tobaccos grown in the region of origin East Balkan
from both subregions (Yaka and Balkan) there is
no reliable difference - tf=-1,85< tst=2,16 and
3,01. Therefore, H0 is accepted, i.e. with

probability over 99% there is no reliable difference
between the general expression of the quality of
the variety from both subregions. For both
subregions of origin Nevrokop (Yaka and Balkan)
tobaccos differ between each other (tf=5,51). An
important result in this case is that the tobaccos
of both regions - Yambol and Nevrokop (the same
variety of Dzhebel K 81) differ between each other.

Variety Krumovgrad 90

This variety for the different subregions
of origin Nevrokop and Dupnitsa (fig. 2)
demonstrates one-type quality in its general
performance, i.e. there is no statistically reliable
difference between the varieties except for the
tobaccos from Razlog (Planinski) and Gorna
Dzhumaya (Yaka) - tf=3,32.

Fig. 1. Spectrums of absorption of variety Dzhebel K 81 from the regions of Yambol and Nevrokop
Graf.1 Spektri na apsorpcija kaj sortata Xebel K-81 od reonite Jambol i Nevrokop

Tutun/Tobacco, Vol.56, No 7-8, 149-158, 2006
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Fig. 2. Spectrums of absorption of variety Krumovgrad 90 from the regions of Nevrokop, Razlog

and Gorna Dzhumaya.

Graf.2 Spektri na apsorpcija kaj sortata Krumovgrad 90 od  reonite Nevrokop,Razlog i

Gorna Xumaja

Figure 3 also demonstrates one-type

quality of the variety from the different subregions

of the origins Melnik and Dupnitsa, i.e. there are

no statistically reliable differences between the

varieties in the general quality expression. For

the region of Petrich there is a proven difference

between the subregions only for the subregion of

Pole (tf=5,31; 19,36). For both regions of

Sandanski-Melnik and Petrich there are statistical

differences between Sandanski-Melnik (Planin-

ski) and the subregions of Petrich (tf=12,27;

12,09; 20,96).

The general conclusion from the

spectrophotometric evaluation that is prevailing

is that variety Dzhebel K 81, grown in the different

subregions of origin East Balkan has one-type

quality expression, while the same variety in the

subregions of origin Nevrokop shows quality

differences. Also some reliable differences have

been found between the two origins. For

Krumovgrad 90, grown in the different regions

(subregions), origins, respectively, there is close

(one-type) quality expression.

Fig. 3. Spectrums of absorption of variety Krumovgrad 90 from the regions of Gorna Dzhumaya,

Sandanski-Melnik and Petrich.

Graf.3 Spektri na apsorpcija kaj sortata Krumovgrad 90 od  reonite Gorna Xumaja,

Sandanski-Melnik i Petri~

D. Dra~ev, V. Nikolova: Tehnolo{ko prou~uvawe na kvalitetot na tutunskite sorti Xebel K 81 i Krumovrad 90

odgleduvani vo netradicionalni regioni
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Expert evaluation.

Variety Dzhebel K 81

The results from the expert evaluation of

variety Dzhebel K 81 (Table 3), grown under the

conditions of the "new" regions (origins) show

reliable differences (W=0,94; Ff=62,67; Ft=3,82;

f1=2,6; f2=10,4). The best quality expression is

the one for the tobaccos grown in origin Nevrokop

- Yaka and Balkan.

Table 3- Expert evaluation of variety Dzhebel K 81, grown in the "new" regions(origins)

Tab.3 Stru~na procena  na sortata Xebel K 81 odgleduvan vo "novi" reoni

The existing differences between the

different subregions of the origin are probably due

to factors (environmental and growing conditions),

which will stay beyond our scope of investigations.

It is conclusively outlined that this variety

under the conditions of origin Nevrokop there are

better indicators compared to the two subregions

of the region of Yambol.

Variety Krumovgrad 90

The approach in consideration of the

results from the expert evaluation of the variety

corresponds to the one applied in the evaluation

of the chemical indicators, i.e. primarily the variety

grown in the different subregions of Nevrokop,

Razlog and Gorna Dzhumaya (Table 4) and

second stage the same variety grown in the

different subregions of Gorna Dzhumaya,

Sandanski-Melnik and Petrich (Table 5).

Table 4 - Expert evaluation of variety Krumovgrad 90, grown in the "new" regions (origins)

Tab.4 Stru~na procena  na sortata Krumovgrad 90 odgleduvan vo "novi" reoni

The results show in the first case a

reliable proven difference between the compared

tobaccos (W=0,78; Ff=14,18; Ft=3,18; f1=3,6;

f2=14,4) in the following priority of grading: Nev-

rokop (Yaka), Gorna Dzhumaya (Yaka), Nevrokop

(Balkan), Razlog (Planinski) and Nevrokop (Pole).

In the second stage the results are, as

follows: Sandanski-Melnik (Yaka), followed by

Gorna Dzhumaya (Yaka) and Sandanski-Melnik

(Planinski) with the same evaluation, Petrich

(Yaka), Sandanski-Melnik (Poluyaka), Petrich

(Pole) and Petrich (Poluyaka). In this case, the

differences and grading are statistically proven

(W=0,59; Ff=5,76; Ft=2,58; f1=5,6; f2=22,4).

Tutun/Tobacco, Vol.56, No 7-8, 149-158, 2006
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Table 5 - Expert evaluation of variety Krumovgrad 90, grown in the "new" regions (origins)

Tab.5 Stru~na procena  na sortata Krumovgrad 90 odgleduvan vo "novi" reoni

Taste evaluation.

Variety Dzhebel K 81

In the comparison of the tobaccos of this

variety grown in the different regions no reliable

differences are found in the smoke properties

(W=0,37).

Variety Krumovgrad 90

The taste evaluation of variety

Krumovgrad 90 grown in the different subregions

of origin Nevrokop and the same for the regions

of Razlog and Gorna Dzhumaya (Table 6) shows

reliable differences between the tobaccos in these

regions (W=0,57; Ff=6,63; Ft=3,02; f1=3,67;

f2=18,35). The grading is, as follows: Nevrokop

(Yaka), followed by the same origin of subregion

Balkan, Razlog (Planinski), Nevrokop (Pole) and

finally Gorna Dzhumaya (Yaka).

For the regions and subregions of

Southwest Bulgaria (presented in Table 7) the

results from the taste evaluation show the

following grading: Gorna Dzhumaya (Yaka),

Sandanski-Melnik (Yaka), Sandanski-Melnik

(Poluyaka) and (Planinski) have the same

evaluation (3,5), followed by the region of Petrich

(Pole) and the same level for the tobaccos from

the region of Petrich (Yaka) and (Poluyaka). The

differences and grading are statistically proved

(W=0,51; Ff=5,20; Ft=2,48; f1=5,67; f2=28,35).

This grading, correspondingly, reports the quality

level with respect of the smoking properties of

this variety in the specified regions and

subregions of growing.

Table 6 - Taste evaluation of variety Krumovgrad 90, grown in the "new" regions (origins)

Tab. 6 Degustaciona procenka na sortata Krumovgrad 90, odgleduvan vo "novi" reoni
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Table 7 - Taste evaluation of variety Krumovgrad 90, grown in the "new" regions

Tab. 7 Degustaciona procenka na sortata Krumovgrad 90, odgleduvan vo "novi" reoni

Complex evaluation.

For the complex evaluation of the

samples it is necessary to preliminary specify the

approach in the arrangement of the data about

the chemical composition of tobacco. Nicotine is

graded by its absolute values, i.e. the highest

value is ranked one etc. The reducing sugars are

graded according to the optimal accepted rank

of 10-16%, as the increase or decrease, in return,

grades the tobacco in lower extent (smaller rank)

The same approach is accepted as an evaluation

(arrangement) with respect of the ratio of sugars/

nicotine, whose optimal value is accepted as 15

and the approach of grading is the same as in

the reducing sugars.

Table 8 presents the complex evaluation

of variety Dzhebel K 81 for origins East Balkan

and Nevrokop. This variety shows better quality

for the regionof Yambol (Yaka), followed by

Nevrokop (Yaka), without any difference among

the other investigated samples.

Table 8 - Complex evaluation of variety Dzhebel K 81, grown in the "new" regions

Tab.8  Kompleksna procena na sortata Xebel k81 odgleduvan vo "novi" reoni

*Nevrokop

Tutun/Tobacco, Vol.56, No 7-8, 149-158, 2006
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The obtained results confirm the fact,

mentioned so far, that variety Krumovgrad 90

gives convincing good indicators describing the

quality for the regions of Southwest Bulgaria.

As a whole, in the comparative evaluation

of the same variety in the "new" regions, origins,

Table 9 - Quality index and grading of variety Krumovgrad 90 from the "new" regions

Tab. 9 Indeks na kvalitetot i ocena za sortata Krumovgrad 90 odgleduvan vo "novi" reoni

correspondingly, the results show that the general

nature of ecotype Krumovgrad has been

preserved with some admissible differences

under the influence of the different factors and

the nature of the crop over the different years.

The differences in the chemical

composition of the tobaccos from variety

Dzhebel K 81 grown in the different

regions are within the admissible limits

typical for the type. The same also refers

to variety Krumovgrad 90.

By general assessment of the quality, the

tobaccos grown in the different

subregions of the origin have close

qualities (properties) in both investigated

varieties (Dzhebel K 81 and Krumovgrad).

In the assessment of the tobaccos by

external indicators of quality in the

different cases of

Reliable differences have been

established in the smoking properties of

variety Krumovgrad 90 grown in the "new"

origins and lack of difference for variety

Dzhebel K 81.

The grading on the basis of a complex

assessment of quality shows that the

tobaccos from the following regions

(subregions) have the best indicators:

For variety Dzhebel K 81: the regions of

Yambol and Nevrokop - subregions of

Yaka.

For variety Krumovgrad 90: the regions

of Nevrokop (Yaka) and Sandanski-

Melnik (Poluyaka and Planinski).

1.

2.

3.

4.

5.

4. CONCLUSION

For variety Krumovgrad 90 from the "new"

regions, origins - Nevrokop, Dupnitsa and Melnik,

correspondingly, we present the final results for

the obtained quality index (Table 9).

Variety Krumovgrad 90, grown in the

regions of origin Nevrokop, respectively, Razlog

and Gorna Dzhumaya, shows better results for

Nevrokop (Yaka) compared to the other regions

and subregions. In the comparison of the latter

better appear the results for the variety in the

region of Gorna Dzhumaya (Yaka). As for the

other samples, the differences are smaller,

regardless of the specified grading.

For the regions of Southwest Bulgaria -

Gorna Dzhumaya, Sandanski-Melnik and Petrich,

and the different subregions therein the same

variety for Sandanski-Melnik from the two

subregions "Poluyaka" and "Planinski" is of the

best quality, followed by subregion "Yaka" of the

same region, and the rest of them coming next.
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TEHNOLO[KO PROU^UVAWE NA KVALITETOT NA TUTUNSKITE SORTI

XEBEL K 81 I KRUMOVGRAD 90 ODGLEDUVANI VO NETRADICIONALNI

REGIONI

D. Dra~ev, V. Nikolova

Institut za tutun i tutunski proizvodi - Plovdiv

REZIME

Tendenciite nabquduvani poslednive godini za {irewe na proizvodstvoto na

oddelni sorti tutun (glavno ekotipot krumovgrad i, vo pomal stepen, xebel) vo za niv

netipi~ni regioni (nereonirani) go nalo`ija sproveduvaweto na ova tehnolo{ko prou~uvawe.

Celta be{e da se prou~i kvalitetot na tutunskite sorti Xebel K 81 i Krumovgrad 90

odgleduvani vo razli~ni "novi" reoni. Odredeni se osnovnite objektivni pokazateli na

kvalitetot. Krajnata ocenka za kvalitetot i klasite e dobiena vrz baza na kompleksna

evaluacija.
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INVESTIGATION ON THE BURNING PROPERTIES OF BURLEY TOBACCO GROWN

IN DIFFERENT REGIONS OF BILGARIA
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Tobacco, Sugar and Essential Oils - Plovdiv
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Tobacco is a raw material which growing

and processing is focused on accomplishing

tobacco products with specific consumer

characteristics. CAMPBELL J. (3) emphasizes

that the present-day evaluation of tobacco calls

for a differentiation between quality and usability.

Tobacco usability refers to the formation of agro-

technical, physical, chemical, smoking and

technological properties that are acceptable to

both the producer and the customer. Usability

incorporates two key elements - the first related

to the processing efficacy (like lamina/stem ratio,

leaf texture, shatter resistance, elasticity, filling

power) and the second determining the smoking

perception (leaf chemical composition - mostly

with respect to nicotine and soluble

carbohydrates; effect of filtration and ventilation;

burning properties; pesticide residues, etc.).  In

his discussion on market problems facing broad-

leaf tobaccos in Bulgaria, STAYKOV P. (13) points

out that in every market situation the evaluation

of a tobacco variety is to be done in its whole

complexity. Customers' approach is definitely

individual depending greatly on the exact purpose

of every tobacco stock (i.e. taking into account

tobacco usability).

As an ingredient of many cigarette brands

Burley tobacco distinguishes itself by its porous

leaf structure, high cigarette output and excellent

burning rate - characteristics that are shaped by

the biological heritage of the type and the curing

technology (5, 12). In many Burley producing

countries, there had been a clear understanding

about the correlations between the variable and

constant factors that affect tobacco

characteristics (4), and these correlations served

as a basis for the development of national

programs for guaranteeing the minimal quality

and the good usability of the raw material (3).

The process of tobacco burning depends

largely on the structure and the chemical

composition of the leaves. Lower leaf density

combined with higher content of mineral salts,

especially potassium and calcium, favors

combustibility, while raised chlorine levels execute

a definite negative impact (1). NIKOLOVA M. (11)

studies the role of potassium on the formation of

tobacco quality and finds out that optimal

potassium fertilization results in favorable leaf

coloration, good physical characteristics

(elasticity, burning) and satisfying smoking

properties. The author confirms the fact that

fertilization with potassium chloride considerably

deteriorates tobacco quality with regard to

hygroscopicity, protein content, smoking

character, and odor. In the research work of

BONEVA-IVANOVA A. (10) additional information

about the impact of inorganic constituents and

some physical indexes on the burning properties

of tobacco leaf is found. YAMAMOTO T. et al. (8)

and KAMESWARA RAO B.V. et al. (6)

demonstrate that considerable concentrations of

potassium (especially in the form of organic salts)

strongly alter the temperatures within the burning

zone of the cigarette, thus defining the reduced

yield of tar, nicotine and CO observed. The

positive effect of organic potassium on the burning

capacity of tobacco is underlined, too, by PIRIOU

N. (7) and BASKEVITCH N. (2), who suggest

regression models for the prediction of burning

rate and tar yield for different types of tobacco.

The investigation of ZAHEDIE R. and

MOGHADDAM S. (9) defines the effect of

potassium to chlorine ratio on the burning capacity

of cured tobacco leaves. It is summarized that

tobacco leaves demonstrate poor burning rate at
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K/Cl < 1; at values within the range 1 - 4 tobacco

has low burning rate and when values exceed 5

(5-20) tobacco is with intensive burning.

These were the grounds to aim this study

at the investigation on the burning properties of

Burley tobacco grown in different Bulgarian

regions, as a basis for its usability assessment.

MATERIALS AND METHODS

Three varieties of Burley tobacco were

investigated - Burley 1317, Burley 1000 and

Burley 21, crop 2004, grown in different production

regions of South and North Bulgaria, as follows:

South Bulgaria regions:

Haskovo - villages: Yabalkovo and

Kroum;

Stara Zagora - villages: Mednikarovo,

Mogila, Iskritza and Zimnitza;

Kazanluk - villages: Dolno Sahrane;

Yambol - villages: Zimnitza and Drazhevo.

North Bulgaria regions:

Vidin - villages: Razgrad;

Kozloduy - villages: Glozhene, Butan and

Harletz;

Pleven - villages: Koinare and Yasen;

Isperih - villages: Slivo Pole;

Dulovo - villages: Tzar Samuil, Nova

Cherna, Pravda, Professor Ishirkovo, Belitza.

In order to assess its potential, we

selected for analysis the experimentally grown in

the Yambol region GR variety (labeled as Yambol

- GR).

Tobacco samples from each micro-region

(village) were built by selecting leaf material from

stalk positions B (lugs) and C (cutters), which are

known as shaping the characteristic quality of the

type and comprising mainly of first grade leaves.

Tobacco samples from each village were carefully

blended. Corresponding to the percentage share

of tobaccos produced in the respective villages

in accordance with the national quotas for 2004

crop year, representative analytical samples for

each region were designed, thus expressing the

"average" quality of the tobaccos from the studied

region. Aiming at a more complex characterization

of the overall quality of the type, we carried out

proportional blending of the so-prepared samples,

individually for North and South Bulgaria, in that

manner forming two additional samples for

analysis - North Bulgaria blend and South Bulgaria

blend.

Basic parameters affecting tobacco

combustibility were determined, as follows:

Physical indexes:

- Free burn (min) and linear

burning rate (mm/min) - by ISO 3612 (14);

Chemical indexes:

Potassium (as K2O), % - according to

the Bulgarian State Standard (BDS) 17365-94

(14);

Chlorine, % - by continuous flow analysis

(a method of the ITTP, 1995), on an auto-analyzer

AA II C, "Technicon", USA;

Mg (as MgO), %; Ca (as CaO), %; Na

(as Na2O), % - the protocol of sample preparation

followed BDS 17365-94 (14) and the reading of

the data was done by atom-absorption

spectroscopy (AAS) on a Spectra AA 220

apparatus, "Varian", Australia.

All analytical data presented are mean

values from two parallel samples in twofold

repetition.

The assessment of the burning properties

is accomplished by the implementation of a

number of indexes ("ratios of burn"): the indexes

of Nessler, De Bonis, Sastry and Kurup (var. I

and II), which have been defined in the literature

review as the most appropriate for expressing the

role of basic inorganic components on the burning

characteristics of Burley tobacco.

ANALYSES AND DISCUSSION

The results achieved for the free burn and

the linear burn rate of the samples are presented

in Table 1. The indicator free burn (expressed as

the time required for the uninterrupted smolder

of a pre-marked cigarette length) took values

within the range from 9.79 min to 12.06 min for

the entire bulk of samples. The linear burn rate

(in mm/min) varied between 3.32 and 4.09 mm/

min. The best burning properties, according to

both parameters, were expressed in tobacco

samples from the regions of Yambol, South

Bulgaria blend, Stara Zagora, Pleven, Kazanluk

and Yambol - GR.

The results from our study showed that

tobaccos originating from South Bulgaria regions

distinguished themselves by better burning

properties.

Tutun/Tobacco, Vol.56, No 7-8, 159-164, 2006
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Table 1 - Free burn and linear burning rate

Tab.1 Slobodno gorewe i brzina na goreweto

It has long been known that good

combustibility of tobacco is a major quality index,

as no revealing of smoking potential is possible

without a satisfactory burning. Moreover, the

process of tobacco burning outlines to a great

extent the yield of tar, CO and other components

of tobacco smoke defined as harmful to humans.

Considerable part in the manifestation of burning

character is played by the chemical composition

of tobacco, especially with respect to its

potassium and chlorine content and the

quantitative ratio between the two elements.

Literature review found a number of authors

suggesting the application of various indexes

("ratios of burn") that reflect the impact of the

major inorganic constituents on the combustibility

of Burley tobacco.

Table 2 presents the results about the

content of tobacco components that are known

to correlate with combustibility, as well as the

calculated values of the four indexes of burn

chosen as the most suitable for the purpose of

the study.

With respect to chlorine levels, the

deviations were within relatively narrow limits for

the entire bulk of tobacco samples - from 0.06 %

for Kazanluk region to 0.84 % for Kozloduy region.

The common trend was that lower chlorine levels

characterized the regions of South Bulgaria. North

Bulgaria blend had higher chlorine levels than

South Bulgaria blend.  Potassium content varied

within a broader range - from 1.00 % for Pleven

region to 3.30 % for Yambol. A reverse trend was

found in potassium content distribution - higher

levels were determined for the samples from

South Bulgaria regions. Between South Bulgaria

blend and North Bulgaria blend the differences

in potassium levels were significant - 1.78 %

opposed to 3.22 %, respectively.

The results achieved for potassium to

chlorine ratio (the index of Nessler) and the review

of the published data on the subject, allowed for

the following grouping of tobaccos to be made:

1st group - tobaccos with poor burning

characteristics - Kozloduy and Pleven;

2nd group - tobaccos with good burning

capacity - the rest of the regions, among which

the best burning properties according to this

specific index were demonstrated by the samples

from the regions of Kazanluk, Haskovo and

Yambol-GR.

The greatest values of the index of De

Bonis were calculated for the samples from the

region of Haskovo, followed by Yambol, Kazanluk

and South Bulgaria blend.

The values obtained for the index of

Sastry and Kurup (var. I) allowed for the following

sequence of regions to be made (in descending

order) - Yambol, Stara Zagora, South Bulgaria

blend, Kazanluk, Yambol-GR and Haskovo.

According to the results from the

determination of the index of Sastry and Kurup

(var. II) the best burning properties were

associated with the regions of Yambol, Stara

Zagora, South Bulgaria blend, Kozloduy and

Vidin.

As it might be seen from the data listed

above, some variations did exist in the ranking of

tobaccos from the different regions under study,

according to the specific criteria applied, as each

of them reflected the influence of different

chemical constituents of tobacco dry matter. On

V. Popova, D. Dra~ev, V. Nikolova: Ispituvawe na svojstvata na gorewe na berlejskiot tutun odgleduvanvo
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the grounds of the results achieved from the

application of all indexes of burning, the samples

were awarded corresponding ranks and, after

eliminating the greatest deviations, statistical

analysis was performed with Fisher's F-test. The

ranking of tobaccos was found statistically

significant at  =0.05. So, according to the values

of the indexes of burning and the ranks awarded,

the samples from Burley tobacco grown in the

different regions of Bulgaria were arranged in the

following groups (in the order of burning

properties' decline):

Group I - Yambol and South Bulgaria

blend;

Group II - Kazanluk and Haskovo;

Group III - Yambol-GR and Stara Zagora;

Group IV - North Bulgaria blend, Vidin,

Isperih and Dulovo;

Group V - Kozloduy and Pleven.

Table 2 - Chemical composition of tobacco and indexes of burning

Tab. 2 Hemiski sostav na tutunot i indeksi na gorewe

1) Index of
Cl
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2
=

2) Index of
MgOONaCl

CaOOK
BonisDe

++

+
=

2

2

3) Index of
ClNitrogenTotal
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IKurupSastry
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CONCLUSIONS

The assessment of the burning properties

of Burley tobaccos from different regions of

production established better combustibility for the

tobaccos from South Bulgaria. The regions were

classified into five groups by the manifestation of

the burning properties of the tobacco grown there,

among which Yambol and South Bulgaria blend

were distinguished as having the best

characteristics.

In conclusion, the results from our study

are informative from a decision-making point of

view, considering the usability of tobaccos from

different Bulgarian regions and the options for

their blending.
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REZIME

Ispituvani se slobodnoto gorewe (min) i linearnoto gorewe (mm/min) na berlejski

tutuni od razli~ni proizvodni reoni. Tutunskite probi se analizirani vo odnos na nivoto

na odredeni mineralni sostojki za koi se znae deka imaat vlijanie vrz karakteristikite

na gorewe na tutunot. Presmetani se vrednostite na razli~ni pokazateli na goreweto.

Ispituvanite tutunski probi se klasificirani na pet grupi, vrz osnova na manifestiraweto

na nivnite karakteristiki na goreweto.
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