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NMPOYYYBAHKE HA OTNOPHOCTA CIMPEMA LPHUITKATA KAJ OPUEHTAJICKH
COPTU U IMHUN TYTYH CMNPEMA LUPHUJTKATA U HEJ3UHO HACJIEQNZYBAKE
KAJ XUBPUOWUTE BO F1 FTEEHEPALIUJA

PymjaHa TpaHyeBa
UHCTUTYT 3@ TYTYH U TYTYHCKM rpepaboTku, [1nosams
OnutHa CtaHunya 3a TyTyH, Puna
P. Byrapuja

BOBE/

LipHunkaTa Kaj TYTYHOT (Phitophthora
parasitica var. nicotianae) 3a nNps nat Bo byrapuja
e 3abenexaHa Bo 1928 roguHa op Oumutap
AtaHacoB. Cnopep VMBaHuyeBa - NabpoBcka
(1958) n KyTtosa (1981), BO ogaesniHuM roamHu
6oriecTa ce cpekaBa BO 3HaYMTESTHU pa3Mepu n
HaHecyBa ronemu 3aryébmy BO TyTyHONpPOWU3-
BOACTBOTO. [pBMTE NpoydyBama 3a UMYHU-
TeToT BO byrapuja ce HanpaseHu o MBaH4eBa
- Nabposcka (1958). Taa npoy4vyBa noBeke
COpPTW U BMAOBM TYTYH, WITO MM nogpeaysa no
CTeneHoT Ha oThnopHocT u [ gocTaByBa Ha
cenekumjata U3BOpU Ha OTMOPHOCT crnpema
NPUYMHNUTESNOT Ha LpHUIIKaTa 3a co3jaBarbe Ha
COpPTU, KaKo HajepmkacHo cpeAcTBO MPOTUB
6onecTa Ha CUTHO 3apaseHn nospLunHK. Mo nat
Ha nHAMBKAyaneH n3bop o fIoKanHUTe CopTH,
MonmneBaHoB (1974) ja Kpeupan BMCOKOOTMOpP-
HaTa copta CaHgaHcku 32. LLab6aHoB n Ap.

(1976) ja cospgaBaaTt copTtata Ctpyma 75,
MaHonos u gp. (1977) coptute Kpymosrpazg 90
n 3naTtHa Apga (1985), KyHeB u gp. (1984)
coptara lNnucka 1300, CtaHkeB 1 TpaH4yeBa,
coptute Puna 82 (1984) u Puna 89 (1994),
MonuneaHoB 1 Benukos (1984), coptata MenHuk
812 n Tenemepos (1987) coptata HeBpokon
1146. OBue copTu Ha ByrapckaTa cenekuuja ce
6oraT NojaoBeH MaTepujan 3a cenekyujara npu
€03JaBaHeTO Ha HOBM COPTU, OTMOPHM cnpema
UpHUNKaTa.

Llenta Ha ncnutyBamara belue:

1. MNMpoyyyBare Ha oTNopHOCTa cnpema
LpHUNKaTa Ha copTU M NIUHUM TYTYH, LWITO ce
KopucTaT 3a reHeTCKM Npoy4yyBam-a;

2. MNpoyyyBame Ha HacredyBaHeTo Ha
OTNOpPHOCTa cnpeMa LpHunKara Kaj xmepunaute
Bo F1 reHepauwja.

MATEPWUJAINT U METO/[] HA PABOTA

UcnuTtyBaraTa 6ea M3BpLUEHN BO TEKOT
Ha 2004 o 2006 roguHa, Bo OnuTHaTa ctaHuua
3a TyTyH, Puna. lNpoyyyBaHu 6ea cnegHuee
OPUEHTASICKU COPTU U NNHUKN TYTYH: CaHOaHCKu
144, Kpymosrpag 90, MenHuk 812, CaHgaHcku
321, Ctpyma 75, Puna 544, nuHunja 1 un 2
(nocnegHuBe ABe ce OOCTABEHU KakO rPyYKu
6acMu of, peoHOT Ha KaTepuHu 3a arpoeko-
noLwKo npoyyysare Bo 1997 roguHa), Lleben
359, Puna 9 v Puna 544.

Cnpema nutepaTypHuTe nogartoum,
Hekou oA HMB ce oTrnopHU: MenHuk 812 (IMon-
nmBaHoB, Benukos, 1984), Ctpyma 75 (LLla6aHoB
n gp. 1976), CanpgaHcku 321 (MonveaHos, 1973),

Kpymosrpag, 90 (KytoBa, 1982), Puna 82 (Tpah-
yeBa, 1987). OTnopHocTa cnpema npuynHUTE-
NoT Ha UpHunkara 6elue npoydyBaHa BO YCNOBU
Ha npupoHa 1 BewwTayka 3apasa. Kako ocetnu-
Ba KOHTpPOJIHa ce kopucTelle coptata CaHaaH-
Cku 144.

MHokynaumjaTta 6ewe mn3ssplieHa no
meToamTe Ha KyTtosa (1980): BO paHU4KM Ha
CTEe610TO 0 OTKMHAT SIUCT M BP3 OTKMHAT JINCT,
CO OOUSTHO rosieBam-e.

ArpoMeTeoposIoWKN KapaKTepUCTUKN
BO MepuogoT Ha npoy4dyBareTo: BpHexuTe BO
TEKOT Ha MeceLm € jynv 1 aBrycT BO TPUTE roAuHU
Ha npoy4yBaH-eTO He 6ea NOBOJSTHN 3a NPUPoAHa
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WHEKLMja CO LpHUIIKA, HO MpWY MHOKynaumja
MuUenujaTta 6p30 ce passusalle. NpoceyHuTe
MeceydHn Temnepatypu merfy 25,4 °C n 28,3 °C n
06UTHOTO NosnieBar-e 6ea NOBOSHW 3a TOj NpoLiec.

BpHexuTe og 9,3 I/m? 3a 2004 14,7 I/m?
3a 2005 n 17,6 I/m? 3a 2006 rogmHa ro oBo3-

MO>XUja NOHATaMOLLHNOT pa3Boj Ha 6bonecTa.

Bo TekOT Ha rogMHUTe Ha Npoy4yyBarb-a,
arpoMeTeOpOSIOWKNTE YCI0BU, OBO3MOXKMja Aa
Ce HanpaBWu OUeHKa Ha cefeKUMOoHMpaHuTe
COPTW U NINHUM BO OFHOC Ha HMBHATA OTMOPHOCT
crnpema upHunkaTa.

PE3YJNITATU U AUCKYCUJA

1. OTNOPHOCT cnpema NMPUYUHUTENOT Ha UpHUSIKaTa Kaj CopTUTE U JINHUUTE, KOPUCTEHU
Kako KOMIMOHEHTU nNpu xubpuausauujata

Mpu BelTa4KOTO 3apasdyBam-e Ha CTeb-
NOTO BO paHU4Ka of, OTKMHAT NUCT, BO TEKOT
Ha Npoy4dyBaHeTO Kako HajoTnopHa (100% oT-
NOPHU pacTeHnja) ce nokaxa coptata MenHuk
812, notoa coptute Kpymosrpag 90 n Puna 82,
CO OTNOpHU pacTeHuja 8o 94% (Tabena 2). Bo
uctata Tabena e ykakaHo feka BO TEKOT Ha
2004 roguHa, rno MHOKynauujaTa UCTUTe pearu-
pane co 8,51% 3apaseHu pacTeHuja, co cTeneH
Ha Hanag 1°, gogeka Bo 2005 roguHa Tue
pearvpane co 6% 3apaseHu pacTeHuja unm
cTeneH Ha Hanag 0*.

CnopenbeHo oTnopHa e copTarta
CaHpaH-ckn 321, Kaj Koja no MHokynayujata Bo
2004 roauHa 6ea HanagHat 9% of pacTeHujaTa
(cteneH Ha Hanag 1) u 12% Bo 2005 roavHa
(cTeneH Ha Hanag 1).

lMpu m3BpweHaTa MHOKYyaynja Ha
OTKMHATW NNCTOBU BO (pasa Ha LBeTame, co
HajBMCOKa OTMOPHOCT, U3paseHa co CooABeTeH
WHAEKC Ha Hanag, ce oanukyeaat: MenHuk 812

co 0, Kpymosrpag 90 n Puna 82, co 2,20,
CaHpaHcku 321 co 3,20 u Ctpyma 751 4,10, a
CO HajHUCKa KoHTposHaTa copTa CaHfaHCKu
144 co 66 3a 2004 n 68 3a 2005 roguHa.

M3pa3nTa oceTnIMBOCT N BUCOK CTEMEH
Ha Hanaj npv 3apasyBare a Co OBOj MeToA
nokaxaa: nuHujata 1 co nHaekc 56 so 2004 n
58 B0 2005 rognHa, NuHmjaTa 2 co nHaekc 58 3a
2004 1 60 3a 2005 roguHa, coptata Puna 544
CO MHAEKC 44 BO ABETE roAMHM Ha NPoy4YyBaHe
n Puna 9 co nHgekc 60, BO UICTUOT NepUoA.

OBue pesynTaTu yKaxysaarT Ha oTnop-
HUTE COPTU KakKo KOMMOHEHTU npu xmbpu-
Au3aumjata 3a NOCTUTHyBake Ha uenTa Ha
cenekuujaTa - fobmBare Ha XMbpuam OTNOPHU
Ha ypHunka. Tpeba aa noasnedeme gexka coptu
HaBeJeHW BO nuTepaTtypaTta Kako OTMOpHU
cnpema upHunkara: CaHgaHcku 321, Ctpyma 75,
Kpymosrpag 90 n Puna 82 u BO HawuTe
UCcnuTyBaH-a ce NoKakaa Kako BUCOKO OTMOPHM,
HO He co 100% OTMOPHOCT.

2. HacnepgyBarbe Ha OTMOPHOCTa cnpema NPUYNHUTENOT Ha LpHUNKaTta Kaj xubpuam so F1
reHepauujata

MopgatouuTe 3a oTNOpHOCTa crnpema
NPUYMHNUTESOT Ha LpHUIKaTa Kaj oBMe Xxnbpuam
ce npukaxkaHu Bo Tabena 3. [lobuennte pesyn-
TaTu Npun 3apasyBaHeTo Ha OTMOPHU pacTeHunja
(86,1 - 96,2%) ykaxkyBaaT Ha AOMUHAHTHa
OTMOPHOCT crpemMa MpUYMHUTENOT Ha LpHUI-
Karta Kaj cuTe npoy4dysaHu xmbpuam Bo F1 reHe-
paumjaTa.

Kaj xubpugot Kpymosrpag 90 x Puna
544 no nHokynauunjata ce AobueHu 95,8%
OTMNOPHM pacTeHuja oA BKYMHO NPOyYyBaHUTE.
OTnopHocTa ce Hacrnefysa of coptaTa Kpymos-
rpag 90, KojawTo NpU HawuTe npoyyyBama
pearupatue co 92,5 0o 93% OTNopHU pacTeHuja.
[OpyraTa poguterncka copta, Puna 544, pearu-
paLue co cTeneH Ha Hanapg 3*, T.e. 78% of pacTte-
HujaTa yrmHaa no uvHokynauvjata (Tabena 2).
CuTte pacTeHuja o KOHTpoIHaTa oceTnmea cop-
Ta CaHgaHcku 144, no 3apa3yBaHeTo yruHaa.
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Kaj xubpugot Kpymosrpag 90 x Puna
9, fobuenn ce 95% oTnopHU pacTeHuja Bo F1
reHepauujata, a og coptara Puna 9 no nHoky-
naumjata yrmHaa 71% of pacTeHujaTta, WTO
3Ha4M feKa oTrnopHocTa e HacneeHa of Kpy-
mosrpag 90. o nHokynaumjaTa co NaToreHoT,
CO HajBMCOK NPOLIEHT Ha OTNOPHU pacTeHuja 6ea
XnépuauTe Kage Kako oTnopeH poauten belue
KopucTeHa copTata MenHuk 812 (cTeneH Ha
Hanap 0, unn 100% oTnopHu pacTeHuja (Tabena
2).

Opf cuTe npoydyBaHU Xubpuam, xumb-
pugoT MenHuk 812 x nuHuja 2 6eLue co HajBUCOK
NPOLUEHT Ha OTNOPHWU pacTeHuja (95,8%), WTO
nokaxkysa feka npaseLoT Ha BKPCTyBaHe, BO
CNny4ajoB, He Bfvjae BP3 JOMWHAHTHOTO Hacne-
JyBar-e Ha OTNopHOCTa crnpemMa LpHunkaTa og
OTMNOPHMOT poauTen Kaj xmbpugnute Bo F1 reHe-
paumjaTta.
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Tabena 1 - MNpoce4Hn MeceyHn TemnepaTypy 1 BpHEXNM 3a NepuodoT jynu,

aBrycT n centemspu (2004 - 2006)

Table 1 - Average monthly temperatures and precipitations in July, August and September
(2004 - 2006)

2004 2005 2008
Mpocedyna Mpocedyna Mpoceyna
MeceyHa MeceyHa MeceyHa
TeMnepaTypa TeMnepaTtypa TeMnepaTtypa
Mece BpHexw | Ha eosgyxoT | BpHeXu | ua sosgyxot | BpHexwm | ua eosgyxor
Yy 2 0, 2 o 1 2 [
Momh | Vm: | w0C | solm: |7 e0'C | sol/m? | woC
Precipita- Average Precipita- Average Precipita- Average
tions monthly air tions monthly air tions monthly air
temperature temperature temperature
Jynu 209 27,1 30,4 25.9 20 26,9
July
Aaryer 8,1 25,4 23,8 26,1 45,7 28,3
ugust
ggg:g;;g'; 9,3 20,1 14,7 18,4 17,6 21,8

Tabena 2 - OTNOPHOCT cnpema NPUYNHUTESNIOT Ha LpHUIKA Kaj COPTU U NINHUA TYTYH, KOPUCTEHU
Kako KOMMOHEHTN Npu xnbpuamnsauymja
Table 2 -Resistance to the black shank disease in some varieties and lines of tobacco used as
components in hybridization

Onut - Puna 2004 - 2005
Trial Station-Rila
MHokynupare MHokynupare
Copra/nuHnja MpupoaHa BO paHUYKa Ha BO paHW4Ka Ha
Variety /line WHOKynayuja cTefnoTo oa cTefnoTo of
Natural OTKWHAT NUCT OTKWHATKU NUCTOBU
inoculation Inoculation of Inoculation of
deteched leaves deteched leaves
Mo roguhu - Year 2004 2005 2004 2005 2004 2005
Ctpyma 75 0+ 0+ 1- 0+ 4,10 4,10
CaHgaHcku 321 0+ 0-1 1- 1 6,20 8,20
MenHuk 812 0 0 0 0 0 0
Kpymoerpag 90 0+ O+ 0+ O+ 2,20 2,20
Puna 544 2+ 2+ 3- 3- 44 44
Puna 9 3- 3+ 3+ 3+ 60 60
Puna 82 0+ O+ 0+ O+ 2,20 2,20
Lleben 359 3- 3 3+ 3+ 52 52
NMuHwja 1 3+ 3+ 3+ 4- 56 58
Nunuja 2 3- 3+ 3+ 4- 58 60
CangaHckn 144 3+ 4 4 4 66 66

Xubpuante Jo6UEHN CO yHECTBO Ha cop-
TWUTe OTNOPHM Ha LpHurka: Ctpyma 75, CaHpaH-
ckun 321 n Puna 82 v oceTnvMenUTE COPTU U JIUHUK:
puna 90, Puna 544, Lle6en 359 n nuHujata 1,
NP1 OTCYCTBO Ha OTMOPHWU pacTeHwuja Kaj KOHTPO-
nara, ce noTBpAa 3a JOMWHAHTHOTO Hacneay-
Bak-e Ha 0BOj 6esier BO npBata xmbpuaHa reHe-
pauuja.

OTnopHocTa Ha XMbpUaHUTE KOMOMHa-
umm co coptata Ctpyma 75 e gobueHa o as-
cTpanuckarta copTa S-394-5, Bo 4umj reHoM y4ec-

TBYBa BUAOT Nicotiana goodspeedii (LlabaHOB u
ap. 1969).

Kaj xnépungHata kombuHauumja co CaH-
paHcku 321, oTrnopHocTa npoussierysa o N.
tabacum, Kage esonyuvjata M U3BPLIEHNOT
o46pv foBene A0 co3faBaHse Ha COPTU OTMOPHU
cnpema natoreHoT (HobaHos, 1977).

Kako n3Bop Ha OTNOPHOCT cnpema
LpHunkKaTa Kaj xmbpuaute Bo F1 reHepauuja co
coptute Kpymosrpag 90 n Puna 82 ce jaByBa
Nicotiana debneyi (TpaH4yeBa, 1987).
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Tabena 3 - Hacnegysare Ha OTNOPHOCTA cnpemMa NPUYMHUTESNOT Ha LpHUIIKa Kaj MefycopToBu
xnbpuau Bo F1 reHepaumja, no xmbpmaHu KOMOUHaLmm

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

Oonunt cr.
Puna 2006
Trial. st.
Bkynen 6poj | Ol HUB |
Xubpugu - Hybrid NpPoYyYeHN . OceTnueu -
pacTeHuja OTnopHK - Resistant Susceptible
Total N© of . .
investigated Bpoj % Bpoj %
Ne Ne
plants
Crpyma 75 x JluHwja 1 262 246 93,9 16 6,1
Menuuk 812 x JluHnja 2 264 254 96,2 10 4.1
Nunnja 2 x MenHuk 812 260 245 95,8 15 5,8
CaHpgaHcky 321 x Puna 544 263 151 95,2 12 4,8
Puna 82 x Lle6en 359 262 241 91,6 21 8,4
Kpymoerpag 90 x Puna 9 263 250 95,0 14 5,1
Kpymoerpag 90 x Puna 544 263 252 95,8 11 4,2
Ctpyma 75 x Puna @ 259 223 86,1 36 13,9
Crpyma 75 x Puna 544 261 231 88,5 30 11,5
Menuuk 812 x JluHuja 1 260 248 957 12 4.3
CangaHckn 144 262 0 0 262 100

OTnopHocTa cnpemMa NaToreHoT Kaj X1b-
pugHuTe KoMbuHauun co MenHuk 812 npous-
neryesa of supyumHuckarta copta NC 95, BO uuj
reHoM yyecTByBa aMOUAUNNONZ0T N. debneyi x
N. tabacum (Lea 1969), Kako n o4 gpyrarta po-
AuTencka coprta WTO y4ecTByBa BO XMbpuau-
3aumjata (CaHgaHcku 321).

MefyToa, goMmnHaumjaTa Ha OTNOPHOCTa
BO F1 reHepauujaTa, He e uenocHa. Taa e Haj-
BUCOKa (96,2%) Kaj xnbpugot MenHuk 812 x
nuHuWja 2, a HajHUcKa Kaj xnbpugot CTpyma 75 x
Puna 9.

JomnHaumjaTa Ha OTNOpHOCTA Kaj X1b-
puauTte BO F1 reHepayujata 3aBucu o HABOTO
Ha OTMOPHOCT Ha nojaoBHaTa OTMopHa copTa u
OCeTNIMBUTE KOMMOHEHTU KOPUCTEHW MPW XMOpU-
AunsaupjaTa.

HeuenocHa nojaBa Ha goMuHauuja Ha
oTnopHocTa Kaj xubpugute Bo F1 reHepauuja,
CO U3BOP Ha OTNOPHOCT oA N. plumbaginifolia,
ytBpgun Caplin (1966). Yob6aHoBa (1977)
yKaxysa Ha HeuenocHa AomMuHauuja Ha
OTMOPHOCT CO U3BOP Ha OTMOPHOCT N. tabacum.

HawwuTte npoyyyBawa nokaxysaaTt
HellenocHa JOMUHauuWja Ha OTMOPHOCT cripema
upHuUnkKarta, npousneseHa of BUOOBUTE
N. goodpeedii, N. debneyi i N. tabacum.

CmeTame geka HeuerocHaTa OTnop-
HocT BO F1 reHepauumjaTa, ce AO/MKU Ha reHuTe
- MOAMUKATOPK Ha LpHUIIKaTa, KOUWTOo noc-
TojaT BO OTNOPHUTE POAUTENICKN COPTU N KOU
JejcTByBaaT UHXMOUTOPHO BP3 MaHudecTa-
umjaTa Ha rnaBHUOT reH Ha OTMOPHOCT.

SAKJTYHOK

- Of npoy4yBaHUTE COPTU U FIHAM LITO
Ce KopucTaT Kako KOMMOHEHTU npu xmbpuau-
3aumajTa, Hajsmucok npoueHT (100%) Ha OTROpPHK
pacTteHuja nma coptata MenHuk 812, no Koja
cnepat coptute Kpymosrpag 90 u Puna 82 co
94% OTMNOpHW pacTeHuja.

- BucokooTtnopHute coptu CaHaaHcKu
321 n Ctpyma 75 HaBefileHn BO nuTepaTypaTa,
BO HawuTe MpoyyyBara Ce nokaxaa Kako
HeycorfaceHu no oBoj 6ener.

- DobuennTte pesyntatun of 86,1 - 96,2%
pacTeHuja OTMOPHM Ha UpHWUNKaTa Kaj cute
ucnuTyBaHn xepbuuman so F1 reHepauujara,
HaBegyBaaT Ha 3aK/ly4oK Ha AOMUHAHTHA, HO
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HeLenocHa OTNOPHOCT.

- JomyHaupmjaTa Ha OTMOPHOCT Kaj Xubpu-
aute Bo F1 reHepauujaTta 3aBucu o4 HABOTO Ha
OTMOPHOCT Ha MojgoBHATa OTMNopHa copTa u
OCeTNIMBUTE KOMMOHEHTU KOPUCTEHW MPW XMOpK-
AnsaupjaTa.

- HellenocHo JoMmMHaHTHa e oTrnopHoCcTa
LWITO npousnerysa of sugosute: N. tabacum, N.
goodspeediii W N. debneyi.

- HeuenocHaTta gomuHauumja ce formku
Ha reHuTe - MoaMdunKaTopu WTO ce HajayBaar
BO OTMOPHUTE POAUTENICKU COPTU, KOW Aernysaar
WHXMOUTOPHO Ha rNaBHUOT FeH Ha OTMOPHOCT.
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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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1. BOBE/[,

KBanuteToT Ha TYyTYHOT u3paseH npeky
nylayknTe cBOjCTBa ( apoma, BKYyC, uputauumja
W jaymHa ), € TECHO NOBp3aH Co IU3NYKUTE U
XEeMUCKNTE CBOjcTBa Ha TyTyHOT. OTTyKa, ge-
rycrauuvjaTa Kako HajcTap MeToZ Ha onpeaeny-
Bake Ha KBaNUMTETOT U [EHEeC € HeonxoaHa,
napanesiHo co PU3NYKUTE U XEMUCKUTE aHa-
nu3n Npu onpejenyBare Ha KBanUTeTHUTE
CBOjcTBa Ha TyTyHcKaTa cypoBuHa. [leryc-
Tayunjata e cybjeKTMBEH MEeTO[ Ha onpeje-
nyBar-€ Ha KBanMTETOT Ha TYyTyHOT. MefyToa,
Taa BO rosiema Mepa rv HagonosiHyBa co3Ha-
HMjaTa LWTO ce M3BJieKyBaaT of pesynrarture
Ha TEXHOJIOLLKO - XEMUCKUTE aHasmau .

Cawmata ynoTtpeba Ha TyTyHOT € ycrio-

BEHa 0f1 CTUMYNaTUBHNOT (PU3MOJTOLLKO HAPKO-
TUYeEH epeKT Ha TYTYHCKUOT Yaj, BP3 HEPBHUOT
CMCTEM Ha nyLavyoT, Kako 1 0 HErOBUOT BKY-
COBO - apOMaTU4eH eqeKT, LITO NPUYMHYBA Of-
pefeH cTeneH Ha 3a40BOsyBaHe Npu NyLLIEHETO.

MHory aBTOpM Ha AeryctaTuBHUOT
MeTo4 My AaBaaT UCKIyYUTESHO 3Hayehe,
Oypv NOrosiemMo OTKOJSIKY Ha flabapaTopucknte
npoyyyBarba 1 XeMUCKUTE aHanmnsu.

LlenTta Ha HawuTe ucTpaxxysama beLue
4a yTBpAumMe KakBa e BapujabunHocTa Ha
nywa4kuTe cBojcTBa (apoma, BKyC, uputauuu,
jayMHa U XapMOHUYHOCT) Kaj apoMaTUuyHuTe
TYTYHM O TUMOT NpWsen BO 3aBUCHOCT Of COp-
TaTa u nacepckara obpaboTka.

2. MATEPUJANT U METO HA PABOTA

Bo TekoT Ha TpuUroguwHUTE UCNMU-
TyBama (1991, 1992, 1993 rof.) 6ea noctaBeHn
NOJSICKM ONUTW NO CTaHZapaHaTa MeTogosoruja,
Ha NOBPLUMHUTE 04 ONUTHOTO nose Bo NHcTu-
TYTOT 3a TYTyH - [Mpunen, co opneHTanckute
coptu TyTyH MNpunen 12-2/1- ctaHaapA, MNpvnen
156/1, Mpunen 7 u Mpunen 84, co Tpu BapujaHTn
(koHTpONa &, M unn2 ).

Bo onutoT 6ea BkNy4YeHU cnefHuse
BapuvjaHTU:HeTpeTUpaHa BapujaHTa (J) n ase
BapujaHTX Ha nacepcka obpaboTka Ha pacagoT
( egHokpatHa nacepcka obpaboTka J1, - 1 MUH.
TpeTMaH 1 ABOKpaTHa nacepcka obpabotka Jl,
- 2 MVH. TpeTMaH) nNnyc egHoOKpaTHa obpaboTka
Bo none 20 geHa no pacagyBaHeTo.

BapuvjaHTuTe BO onntoT 6€a nocTaBeHn
oAfenHo eaHa of apyra, Ha pacTojaHve o 3 m.
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PacnopenoT Ha copTuTe BO caMuTe BapujaHTu
€ No MeToAOoT Ha cnyyaeH 610K cucTem BO net
NnoBTOpPYBaH-a, Ha pacTojaHne 45 cm pe o pes
n 15 cm BO pefoT pacTeHue of pacTeHue.
[Heryctaumjata Ha TYTYHOT e UCMUTyBaHa Ha
noce6bHo NpunpemeHn myctpu o 150 g, BO Kon
uMma npoueHTyanHa 3acTtaneHoCT Ha TYTYTHOT
Nno MHCEepLUWWU 04 NPaBuoT CPefeH NUCT A0 BPBOT.

[eryctaumjata Ha TyTyHCcKaTa Ccypo-
BMHA O VUCMUTYBaHUTE COPTU € U3BpLUEHa Of
cTpaHa Ha jeryctayuMoHa Komucuja BO ABe
nosTopyBara, Mo MeToA40T Ha aHOHWMHA ”
aHOHVMHO - cnopebeHa gerycrauuja.

BoaupareTo e BpLUeHO No Kiy4 3a Je-
ryctauvja Ha TyTyHu. OnpegeneHu ce crnegHuTte
nywayku cBojcTBa: apoma, BKYyC, mputauuja,
jaumnHa n XxapMOHW4YHOCT.
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3. PE3VJITATU U JUCKYCUJA

3.1. Apoma Ha TYTYHOT fpu NyLweHeTo

Mo noumoT apoma BO Aerycrauujata Ha
TYTYHOT ce nogpasbupa MMpUCOT LUTO ro pas-
BMBa TYTYHOT, @ ro YyBCTBYBa MyLIa4yoT BO Te-
KOT Ha nyweweTo (Fop HU K, 1973).

ApomaTudHOCTa € OCHOBHa KapakTe-
pUCTMKA Ha OPUEHTANICKUTE TYTYyHM, WITO ja
yCNoByBa U HMBHaTa He3aMeHnMBa ynotpeba
Kako 3a41H BO NPOM3BOACTBOTO Ha Luurapu Bo
cBeTOoT. Apomara Ha TYTYHOT MOXe Aa ce jaBu
BO pasfiM4HU CTENEHU N MHTEH3UTET: cnaba,
cpefHa, jaka u MHory jaka. OpueHTarnckuTe
TYTYHU Ce KapakTepuaupaaTt co CpefHo jaka u
MHory jaka apoma (Y 3yHo ¢ Kk u, 1985).

Cnpeva MaTt4ye n Nleoprunes-
c K nu (1987), apomaTtuyHocTa Ha TYTYHOT
rNaBHO Ce AOJIKM HA KOMMJIEKCHOTO [ejCTBO Ha
HajpasNnyHM MaTepum, Mefy Kom NpBo MECTO UM
npvnara Ha ucnapavMeuTe eTepHU Macna, LWTo
ce popmmpaat v nokanusmpaaT BO MOBPLUMH-
CKUTE TKMBA Ha NINCTOBUTE, OAHOCHO XKre3zaec-
TWUTe BnakHeHua. Victo Taka, Taa ce Jomkm u
Ha MHOry Apyrv pakTopum Kako LTO ce: No4yBa,
KNUMa, cyliere, YyBare Ha TYTYHOT U Ap.

HawwnTte pesyntatm 3a apomaTa Ha
TYTYHOT MpU NyWeHEeTO ce Npe3eHTUpaHu BO
Tabena 1. Cnopep NpoceyHnTe BPegHOCTN 04
TPUrOANLLHUTE pe3ynTaTn, MOXeme Aa Buamme
[JeKa BO 0HOC Ha CTEMEHOT Ha N3pa3eHoCT Ha
apomarTa, Kaj UICMTyBaHUTE COPTU He NOCTOojaT
rofiemMu passimkum, O4HOCHO HUBHUTE MPOCEYHU
BpegHocTu BapupaaTt of 17,56 o 17,93 noeHu.
Bo ogHoC Ha 0BOj nokasaTen, HajMmas NpoceYeH
6poj Ha noeHun (17,56) nocTurHa ctaHaapaHaTa
copta [lNpunen 12-2/1, a Hajronem (17,93)

coptata [punen 7. Bp3 ocHoBa Ha U3HeceHUTe
pesyntatn MoXxeme fa KOHCTaTupame Jeka
TpUTE HOBOUCMNTYBAHM COPTM MMaaT Norosiem
6poj Ha NoeHun BO cnopeba co cTaH4apaoT, HO
cenak Tpeba fa ce UCTakHe feKa pasfnukuTe,
Nnako No3nTUBHWU, C€ MHOTY Maru.

Cnopepg ABerogulIHUTE UCNUTYBaHba Ha
Ovmurtpunecku (1990), nssegerHn co 5
apoMaTM4HU COPTU TYTYH oA TWUMOT npunen,
apoMaTu4yHOCTa Ha TYTYHOT MpU MyLEHETO
Bapwupa Bo rnpocedeH nsHoc of 17,56 go 18,56
noeHun. [lobueHnte pesyntatu of TpPUroauLl-
HUTE UCNUTyBaH-a ce BO COrnacHOCT CO HaBefe-
HUTe NUTepaTypHu nogaTtoun. VicnutyeBaHute
COpPTU Ce KapaKTepuaupaar co npujatHa guc-
KpeTHa apoMa, Koja OCBEXXYBa Npuv NyLweHeTo,
LUITO € KapakTepucTMKa Ha TyTyHCcKaTa CypoBu-
Ha Koja ce ynotpebyBa 3a apomaTuanpare Bo
habpukaumjata.

LLITo ce oaHecyBa fo edekTnUTe 0 na-
cepckara cTumyrauvja Bp3 apomara Ha TYyTYHOT
o/l UICMINTYBAHUTE COPTU, MOXE [a ce Kaxe fe-
Ka uctute ce no3mtmeHW. Cenak, ABeTe nacep-
cku BapujaHTu (J1, u J1,) roBopar feka nacep-
cKarta cTMMynauuvja, mako no3vTUBHA, He NoKa-
XXyBa 3HAYUTENHN NPOMEHU BO OAHOC Ha apo-
mMaTa. Taka, HajrofieMu NPOCeYHU 3rofieMyBarba
Ha apomarta oA BapwjaHTarta Jl, nocTurHa Kaj
coptata lNpunen 84 (17,92 noeHu), WITO € BO
penaTtueeH u3Hoc 3a 1,59% noBeke 0 KOHTPO-
nata (17,64 noenv), nofeka J1, Hajronem epekT
nocTuUrHa Kaj craHaapaHata copta Npunen 12/
2/1 (17,89 noeHn), wto e 3a 1,88% noseke of
KoHTponara (17,56 noeHw).

JlereHga: KoHTpona, J1,, J1,
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3. 2. BKycC Ha TYTYHOT npu nyLieHeTo

BKycoT Kako gerycrtatuBHa KOMMO-
HEHTa e MOLWHe BaXKeH 3a oApeayBare Ha
KBanuTaTuBHaTa BpPeAHOCT Ha TyTyHOT. Toj e
CyMapeH OceT KOj HacTaHyBa o/ pacTBOp/IMBUTE
mMaTepun BO TYTYHCKMOT 4aj, Kora Tue Ke
JojaaTt Bo Jonmp CO CETUBOTO 3a BKYC Ha nyLia-
4OT MpK NyLWeHeTo. YNCcTn BKYCOBU OCETU Ce:
cnafocTa, ropymHarta, kucenocta u 6nytka-
BOCTA.

MpujaTHN BKycOBM oceTu ce cmeTaaTt
crnagocTta v, BO Mas cTerneH, ropyvMHaTta, a
HenpujaTHM OceTu ce norofsiemaTa rop4vHa,
kucenocTta u 6nyTkasocta. HexapMOHWYHMOT
OZHOC Ha NOBaXXHUTE BUOXEMMUCKN KOMMOHEHTH
BO TYTYHOT € OCHOBHa NpU4nHa 32 HEraTMBHNOT
BKYC Ha TYTYHOT (Y3yHOCKNM).

Kalanovic (1980) HaBeayBa fgeka
BKYCOT 3aBWUCW OfF COApP>XXMHATA Ha jarfieHuTe
XUApaTu u KOJKy Taa coAap>XXuHa e noronemMa
TOJKY U BKYCOT Ha uurapurte e nogobap.

[obpa npeTcTaBa 3a BKycOT MOXe Aa
ce pobue op lWmykoBuoT 6poj, KOj ro
npeTcTaByBa O4HOCOT NOMely pacTBOSIPUBUTE
LeKkepu n 6eNKOBMHUTE BO TYTYHOT. KoMKy OBOj
6poj € noronem TONKy e nofgobap n BKycoT, U
obpaTtHo. paHnya nomery nogo6puoT u
nonownoT kBanuteT e LMykoBuoT 6poj 1
(Matye n Neopruescku 1987).

LLITo ce ogHecyBa A0 BKYCOT Ha TYyTYyH-
cKaTa CypoBMHa, 04 TPUroguLHUTE pe3ynTtaTtu
Ha ucnutysaHute coptu (FpadukoH 2) ce
3abenexysa feKa He NocTojaT roneMmn pasnnku
nomery BpeAHOCTUTE Ha OA4AENTHU COPTHU.

[MpoceyHnoT 6poj Ha NOEHU Kaj UCNUTY-
BaHMTE COpPTM Bapupa BO TECHM FpaHuum of,
18,23 no 18,40. Co Hajronem npoceyeH 6poj Ha

noeHun 3a BkycoT (18,40) ce oanvkyBa copTa-
Ta lMpunen 7, a co Hajmna (18,23) copTtaTa
Mpunen 84.

CraHpgapgHata copta Mpunen 12-2/1 no
O[HOC Ha OBOj NokasaTen e BpeAHyBaHa co
18,28 noeHun.

Bp3 ocHoBa Ha M3HeceHUTe MpPOceYHM
pe3ynTaTu 3a BKYCOT Ha 4afoT, MOXeme Ja
KOoHCcTaTupame geka coptute lMNpunen 7 u
Mpunen 156/1 ce oanukysaat co nogo6ap BKyc
oA cTaHpapgHata copTta lMpunen 12-2/1,
popeka coptara Npunen 84 e co nocnab BKyc.

OnuwT 3aKny4YoK e geka TyTyHckarta
CYpOBUHA Of CUTE WUCMUTYBaHW COPTU, BKI1y-
4yBajKu ro U cTaHaaphoT, ce 04MKyBa co (omH
W npujaTeH BKYC, KOj 3a40BOSflyBa npu nyLue-
HeTOo. [Jo6bpnoT BKyC € pe3ynTar Ha NOBOJSTHNOT
COCTaB M COOAHOCOT NOMely KOMMNOHEHTUTE BO
coctaBoT. OcobeHO MO3UTUBHO BNMjaHNe uma
3acTaneHocTa 1 cooAHOCOT Ha pacTBOP/IMBUTE
LeKepn n 6eNKOBUHUTE.

Pesyntatute of HawunTe UcTpaxkyBama
(F'padhmkoH 2), nokaxkyBaaT feka flacepckaTa
cTumynauyuja Hema M3paseHo BfivMjaHWe Bp3
BKYCOT Ha TYTYHCKMOT 4aj Npu nyweneTo.
VmeHo, og nogaToumnTe ce 3abenexxyBa geka u
Kaj ABaTta nacepcku tpetmaHa (J1, n J1,) He
nocTtojaT BUAMUBU pasfinku BO OAHOC Ha
KOHTpoNaTa Kaj cuMTe MCnuUTyBaHW COpPTW.
Momanu oTcTanyBara BO OAHOC HAa KOHTpoaTa
ce pobuenn kaj coptata lNpunen 156/1, kage
BapujaHTarta J1, (18,20 noeHu) nmaiie noHucka
penaTtuBHa pasnuka 3a 0,71%, a HajBUCOKMK
pasnuku nokaxa Jl, kaj coprtara [punen 84
(18,35 noeHu), wto e 3a 0,65% noBeke BO 04HOC
Ha KoHTponarta (18,23 noeHu).

JlereHpa: KoHTpona, J1, J1,
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3.3. Upntaynm Ha TYTYHOT npu nyLieHeTo

TakTunHUTE 0ceTu 1 uputTauum, nya-
YOT 1 YyBCTBYBA NPV NPEMUHYBaHETO Ha Ty-
TYHCKMOT Yaj HU3 ycHaTa LynnvHa, rpaoTo u
HocoT. [MoBaXxHM 0f, HUB ce: Ma3HOCTa, cobupa-
HETO Ha ycTaTa, NeyereTo, NaneweTo, agpas-
HEeHEeTO, LUTUMNEHETO U OLUTPUHATA.

Mon masHoOCT ce nogpasbupa nywe-
HETO MpPU KOE JIECHO M MpujaTHO ce npuma
TYTYHCKMOT 4aj o AWWHMTE natuwTa Ha
nywayot 6e3 ga ce 4yBCTBYyBa WTUMNEHE,
rofiema ropyvHa v gpyro. Cute gpyrv TakTUHu
oceTu BNujaat, BO 3aBUCHOCT O CTEMNEHOT Ha
n3paseHocTa, Kako HeraTMBHWU OLJIMKM Ha
TyTyHOT (Y3yHOC KU 1985).

BpegHocTuTe 3a TakKTUITHUTE OCETU
(vpuTauum), Npu HawuTe UcnuTyBaka co
copute of TUMOT Mpunen, ce NpukKaxxaHn BO
MpadmukoH 3. [lerycTaTMBHUTE NPOCEYHU
BPEeAHOCTU Ha OBa CBOjCTBO Kaj UCNUTYBaHUTe
copTu Bapupaart of 18,42 no 18,68 noeHu.

Bo ogHocC Ha mputauunTe, co HajronemM
npocevyeH 6poj noeHun (18,68) ce oanukysa
copTtara Npunen 156/1, Koja BCYLLHOCT NOKaxXka
1 Hajmana npuTauuja npuv nywereto. Co Hajman
npoceveH 6poj Ha noexu (18,42), ce KapakTe-
pusupa ctaHgapaHata copta NMpunen 12-2/1.

Opf npukakaHute pesyntatu 3abene-
>XyBame JeKa TpUTe HOBOUCMUTYBaHU COPTU BO
OfHOC Ha mpuTaummMTe ce gocTta 61UCKy Ao
cTaHgapaHata copta lNpunen 12-2/1, nako
MMaaT HeLTOo NOBUCOKU BPEAHOCTMU.

Bo uyenoct, moxeme fga 3aknydmme
JeKa TyTyHcKarta CypoBMHA Of CUTE UCMUTY-
BaHu COPTY BO TPUrOANLLHUTE OMNUTU € MOMAaKy
MasHa npu nylweme, co Mana nputauuja.

[lobueHnTe pe3yntatn of nacepckute
BapuvjaHTu (padmkoH 3) ykaxkyBaaT feKa n Bo
O/IHOC Ha OBOj AeryctaTuBeH nokasarern, edex-
TUTe o nacepckara cTumynaumja Hemaat
3HayajHo BrivjaHue.

BapvpareTo Ha BpegHOCTUTE Kaj ABaTa
nacepcku TpetmaHa (J1, n J1,) ce mowHe manu
BO OZIHOC Ha KOHTporfiHaTa BapuvjaHTa. Taka,
nacepckuot TpeTmaH Jl, Hajronemn eekTu
nokaxa kaj coptarta lNpunen 84 (18,63 noeHw),
wTto e 3a 0,75% noBeke oA KOHTponarta
(18,49%), a HajHucka Kaj coptara Npunen 156/1
(18,37 noenun), n e 3a 1,18% nomanky of
KoHTponara (18,68 noeHwu).

NacepckuoTt TpeTmaH J1, nocTurHa
HajHUCKM edheKTU Kaj copTtata Npunen 7 (18,54
noeHu), wto e 3a 0,66% nomanky of
KoHTponarta (18,57 noeHu), a HajBUCOKN Kaj
coptarta [lpunen 84, Koja e efHakBa Ha
BpeAHOCTa 0f, KOHTposHaTa BapujaHTa. Crnopeq
N3HECEeHUTE MUHMMAsHW pas3niMku nomery
nacepckuTe BapujaHTU MU KOHTposaTa, onwT
3aK/y4oK e fgeka nacepckara ctumynauuja He
npeavs3BMKyBa 3Ha4dajHU NpPoMeHU BpP3
JeryctaunoHnTe BpeHOCTW Ha nputTauumTe Kaj
TYyTYHCKaTa CypoBMHA O CUTE UCNUTyBaHU
copTu.

JlereHga: KoHTpona, J1,, J1,

3.4. JaunHa Ha TYTYHOT npy nyLwereTo

OBa geryctaTuBHO CBOJCTBO € OCET LITO
ce MaHudecTnpa o pu3nMoNoLKO-HOPHNKO-
TUYHOTO LEjCTBO Ha TYTYHCKMOT 4Yag Bp3

HEPBHMOT CMCTEM Ha NyLIayoT, a e YCIoBEeH 0f
3acTaneHocTa Ha ankanoumauTte (nNocebHO
HUKOTMHOT).Cnpema Y 3y H o ¢ K u (1985),
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onTMMasiHa Hopma 3a OpPUEHTASICKUTE TYTYHU
Koja npu4ynHyBa npujaTeH BKYC e ako coap-
>KMHaTa Ha HUKOTUHOT Cce ABWXM BO rpaHuuuTe
oA 0,5 go 1,5%. Cenak, oBaa Hopma e pena-
TUBHa, OUAEjKN BKYCOT Kaj HEKOW nywayuv e
noBp3aH CO mMomana jauvHa, a Kaj gpyru co
noronema

MefyToa, chusmnonowkara jadmHa He
3aBM1CK Camo o oniTaTa COAP>XKMHA Ha HUKOTUH
TYKYy 1 of dhopmaTta BO Koja TOj ce Haofa BO
TYTYHOT. Taka, Kaj OpUeHTasNICKUTE TYTYHN KOU
ce oANMKyBaaT CO Kucena peakuuja rnorosiem
4en o4 HUKOTUHOT € CBP3aH BO conu, nopaau
WITO BO AUWHWTE OPraHu Ha nywadoT uma
penaTtuBHO nocnabo (OU3NOMOLWKO AejCTBO.
CnpoTMBHO Ha TOa, Npu ankanHaTta peakuuja Ha
TYTYHCKUOT Yaj, 3Ha4MTerNeH Aen 04 HUKOTUHOT
ce Haofa BO cnobogHa dopma n fiecHO ce
ancopbvpa o OpraHM3MoT, Mpu LUTO NOKaXKyBa
noronemo pusmonowko aejcteso (Matuye u
Feopruescku,1987).

Cnopeg Kalanovic (1980), Bp3
jadnHaTa Bnujae cogpXuHata Ha a3oTHUTE
MaTepum BO TYTYHOT: BO KOJIKY M1 MMa noBeke,
oBaa ocobuHa e nomspaseHa.

Bo 3aBMCHOCT 04 MHTEH3UTETOT Ha OBaa
JeryctatmBHa KOMMOHEHTA, TYTYHUTE ce oue-
HyBaaT KakO MeKM, CPeaHO jakK, jakm n MHoOry
jakw.

[JerycTaumoHuTe pesynraTtu of HawmTe
ucnuTyBama Kou ce ogHecyBaaTt Ha husmno-
fowikara jayMHa Ha TYTYHCKMOT 4aj ce npuka-
>KaHu Bo ["padmkoH 4.

lMpoce4dHnoT 6poj Ha NoeHn o oBaa
JeryctaTmBHa KOMMOHEHTa Kaj UCnuTyBaHuTe
copTu Bapupa of, 13,75 fo 14,07. AHanuaunpajku
M BPeAHOCTUTE U3HECEHU BO rapdMKOHOT, MO-

>Keme fa rv ussneyeme criefjH1MBe KoHcTaTauum:

- CypoBuHaTa of cTaHhapaHarta copta
Mpunen 12-2/1, 4nj npoceyeH 6poj Ha NOEHU
nsHecyBa 14,01 Bo pekontute og 1991 n 1993
roguHa, e oueHeTa Kako cpefHo jaka (14,00
oAaHocHo 14,13 noeHu), a Bo pekonTtarta of 1992
rofmHa Kako meka Ha nyweme (13,90 noeHu).

- Coptute lMpunen 156/1 v MNpunen 7,
Yyumja CypoBUHA e MPOCEYHO BpefHyBaHa Co
14,07, ogHocHo 14,04 noeHn, BO cuTe TPy roAnHN
Ha UcTpaxkyBarbaTa, Npu NyLeHeTo Ce OLEeHeTH
Kako CpefHO jaku, co MnoBofiHa manonoLwka
jaunHa.

- Hajronemu Bapuparba Bo 04HOC Ha OBO)j
nokasarten ce AO6WEeHW Kaj TyTyHcKaTa Ccypo-
BUHa of, copTaTta Npunen 84, co npoce4veH 6poj
Ha noeHn of 13,75. OBaa copTa BO pekonTaTa
oA 1991 rognHa e oueHeTa Kako cpefHo jaka
(14,50 noeHu), Bo 1992 roguHa kako meka (13,50
noexu) n Bo 1993 rogmHa Kako jaka Ha nyLere
(13,25 noeHn).

Bp3 ocHoBa Ha u3HeceHuTe pesynTaTu,
MOXKeMe Aa 3akfly4Ynme geka BO OAHOC Ha
domnsnonoLuKaTa jadmHa Ha TYTYHCKUOT Yag, cop-
Tnte MNpunen 7 un MNpunen 156/1 ce kapakTe-
pusupaat co HajcTabunHa TyTyHCKa CypoBUHa.

AKO v nocmaTpame pesynratute BO
rpacuKOHOT 0 acnekT Ha eheKTUTe o nacep-
ckaTa cBeTNMHa, cnobogHo MoXXeMe Aa 3akny-
4Ynme geka Kaj npsute Tpu coptu (Mpunen 12-2/
1, MNpunen 156/1 n MNMpunen 7), Hema n3pasexHu
edeKTn, 0 AHOCHO NnacepckuTe BapujaHTn nvaat
CKOpO eHaKkoB 6poj Ha NMOEHN CO KOHTposiaTa.
Wcknyyok npasat nacepckute BapujaHtu (J1, n
I,) kaj copTata Mpunen 84, Kov Maat NPoOce4HO
14,17 noeHu, WTO BO penaTuBeH U3HOC € 3a
3,06 % noBeke of HMBHaTa KoHTpona (13,75 noeHw).

JlereHpa: KoHTpona, J1,, J1,
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3.5. XapMOHUYHOCT Ha TYTYHOT NpPU NyLIEeHeTO

3a10BONICTBOTO LUTO Ce YyBCTBYBA Npw
nyLeHeTO HajMHOry 3aBUCK 04 (PM3NOSIOLLKOTO
[ejCTBO Ha TYTYHCKMOT Ya/ Ha KOj ce HaBUKHan
OpraHM3MOoT Ha NyLa4voT 1 0f Toa BO Koja Mepa
ce jaByBa, OQHOCHO MaHugecTnpa XapMOHWY-
HaTa NoBp3aHOCT Ha CUTE KBANIMTETHM OCOOUHU
BO Bpeme Ha nywereTo (Co3oHoBUK 1960).

XapMOoHMYHOCTa NpeTcTaByBa CyMapeH
n3pas Ha NpPeTXoA4HO aHanu3upaHuTe geryc-
TaTUBHU CBOjCTBA M Taa e 4obueHa no npecmeT-
KOBEH MaT CO CyMupare Ha NoeHuTe 3a BKYC,
apoma, MpuTauum n jadmHa.

[JobrneHnte BpegHOCTU 3a XapMOHUY-
HOCTa Ha TYTYHOT Mpu NyLWeHeTo 04 COpTUTE
BKYY€EHM BO HaLLMTE UCTPaKyBarba Ce NPe3eHTU-
paHu BO ['padhmkoH 5.

Bp3 ocHoBa Ha HaoaMTe oA n3BpLIeHaTa
JeryctaumoHa npoLueHKa Ha cypoBuHaTa of
NCMMTYBaHUTE apOMaTUYHN COPTU TYTYH, MOXE
[a ce KoHcTaTtumpa criefHoTo:

- [poceyHaTa XxapMOHWUYHOCT Mpw nyLue-
HETO Ha TyTyHCKarta CypoBMHa Of UCMMTyBa-
HUTe copTu Bapupa og 68,11 go 69,07 noeHwn.

- Co nogobpu nywayku cBojcTBa 04
cTaHJapAoT ce KapakTepusupaaT copTuTe
Mpunen 7 co 69,07 noenn u MNMpunen 156/1 co
68,99 noeHu, wro e 3a 0,80 ogHocHO 0,72 noeHn
noBeke BO OAHOC Ha cTaHgapgHaTta copTa
Mpunen 12-2/1 (68,27 noeHn).

- Coptata llpunen 84 (68,11 noeHn), ce
O[J/IMKYBa CO HeLLTO nocnabum nyLlaykm cBojcTBa
BO OAHOC Ha cTaHAapAoT.

Ogf pesyntaTuTe Ha HaWWTe UCTPaXKy-
Barba KOW ce ofHecyBaaT Ha BfMjaHWETO Ha

nacepckaTa cTumyaumja Bp3 XapMOHUYHOCTa
npv NyweHeTo Ha TYTyHCKata CypoBMHa, ce
rnefa geka ABaTa Jlacepcku TpeTmaHa He
NnoKa)kyBaat 3Ha4ajHO BfinjaHne BP3 NPOMEHUTE
Ha oBaa JerycraTmBHa KOMMOHEHTA.

Of penaTuBHUTE pe3ynTaTtu ce rneaa
Aeka nacepckute BapujaHtu (J1, u J1,) umaat
CKOpPO MpUOGSIMXXHO efHaKB/U BPeaHOCTM CO
KOHTPOJIHATE BapujaHTW O UCNUTYyBaHUTE
copTu TYyTyH. Taka, Hajronemun ecekTu ce
nocturHatu kaj coptata lpunen 84, kajge
TYTYHCKaTa CypoBMHA 04 JlTaCepCKNTE BapujaHTu
MMa NOBMCOKa XapMOHUYHOCT BO MyLUEHETO BO
penatueeH nsHoc 3a 1,11% (J1,) ogHocHo 1,18%
(11,), BO cnopefba co KOHTponHaTa BapujaHTa.

HesHauvajHOCTa Ha pasnukutTe nomery
KOHTponara u nacepckute sapujaHtu (11, J1,)
Kaj ucCnnTyBaHnTe COPTM BO OAHOC Ha JOBMEHNTE
BPEAHOCTM 332 XapMOHWYHOCTA Ha TYTYHOT Mnpu
nylwerHeTo € BO COrfacHocT co AobueHute
BpeAHOCTU Ha peakumjata (pH BpeaHOCT) Ha
TYTYHOT, KOja MMa 3HayajHa pedriekcuja Bp3
jeryctaymjaTta , buaejkm co uctara Bo ronema
Mepa MoXKarT Aa ce onpegenar u AeryctaTuBHo-
BKYCOBWTE CBOjCTBa Ha TYTYHCKMOT 4ag.Taka,
npoce4HuTe pH BpeaHOCTU Kaj UCMTyBaHUTE
coptu (Tabena 1) BapupaaTt BO [OCTa TECHU
rpaHuum ogn 5,20 (M12-2/1) pgo 5,28 (1-7),
OZHOCHO TYTYHOT € CO Kucena peakuuja Kapak-
TEPUCTNYHA 3@ OPUEHTAsICKUTE apoOMaTUyHU
TYTYHMW, & BapujaHTUTE CO ITaCepCKX TpeTMaHu
(1, J,) maat ncTm BpeAHOCTU CO KOHTponara,
U COCeEM He3Ha4ajHU 3rofieMyBarba (Kaj Hekon
coptn) oz 0,38 go 1,92 %.

JlereHga: KoHTpona, J1,, J1,
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Tabena 1 - pH BpegHocT
Table 1 - pH value

CopTa BapujanTa FoagvHa -vear Mpocek o

Variety Variant 1991 1992 1993 Average o
Mpwnen(n 12-2/1) ] 5,10 5,30 5,20 5,20 100,00
Prilep(P 12-2/1) 1. L 5,25 5,35 5,30 530 | 101,92
L, 5,20 5,40 5,30 530 |101,92
%, 5,05 5,40 5,25 5,23 | 100,00
rpanen - 15671 ML | 515 | 530 | 530 | 525 10038

rilep - 156/1
n, L, 515 5,30 5,30 525 |100,38
Mpunen - 7 %) 5,15 5,40 5,30 5,28 | 100,00
Prilep - 7 nL 5,20 5,30 5,30 5,28 | 100,00
J,L; 5,20 5,40 5,35 5,32 |100,76
Mpunen - 84 %] 515 5,40 5,20 5,25 | 100,00
Prilep - 84 I, L, 5,20 5,35 5,20 5,25 | 100,00
J,L, 5,20 5,35 5,20 5,25 | 100,00
3AKAvY4YOUM

Bp3 ocHoBa Ha TPUroaMLIHUTE UCMUTY-
Barba (1991, 1992 11993 ) u fobrneHuTe pesyn-
TaTu oA AerycrtaumMoHarta npoueHka Ha cypo-
BMHATa O UCMUTYBaHUTE apoMaTU4HU COPTU
TYTYH Of TWMOT NpuWnen, MoXe Aa ce KOHCTa-
TMpa crnegHoBO:

- Bo ogHOC Ha nywaykuTe CBOjCTBa,
nomMery NCnUTyBaHUTE COPTU U CTaHAAPAOT He
nocTtojaTt rofieMu pasnuku. Tue ce KapakTe-
pusvpaaTt co npujaTHa u AUCKpeTHa apoma, co
dVH 1 npujaTeH BKyc, co cnabo uspaseHa
upuTaumja.

- Cnopep hmsunonolikara jadmHa, cop-
Tnte Mpunen 7 u MNpunen 156/1 ce kapakTe-

pusupaat co HajcTabusiHa TyTyHCKa CypuBMHA,
KOja BO TpUTE roAMHN € CPeaHO jaka Ha NyLueHse.
OBue aBe copTn umaat norosieM 6poj Ha NoeHn
N Kaj Apyrute JeryctatMBHU KOMMOHEHTU BO
cnopeaba co ctaHAapaoT.

-Opf, npoceYvyHUTEe BPeHOCTM 3a XapMo-
HUYHOCTa Ce 3akNydyBa Aeka co nogobpwu
nyLayKuy cBojcTBa o4 cTaHAapaoT (68,27 NoeHn)
ce oanukyeaat coptute Npunen 7 (69,07 noeHw)
u Mpunen 156/1 (68,99 noeHu),a co nocnabu
coptata Npunen 84 (68, 11 noeHu ).

JlacepckaTta o6paboTka He MokKaxkyBa
3HayajHU NpPoOMeHM BpP3 HaBaJeHUTe gerycra-
TUBHW CBOjCTBA Kaj UICMUTYBaHUTE COPTMW.
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TyTyHCKaTta CcypoBMHa 0 TUMOT Mpunen BO 3aBUCHOCT Of copTaTa u nacepckara obpaboTka

VARIABILITY IN DEGUSTATIONAL CHARACTERISTICS OF TOBACCO
TYPE PRILEP DEPENDING ON THE VARIETY AND LASER TREATMENT

M. Dimitrieski'; G. Vasilevski?; Lj. Marinkovic?; G. Miceska'

1. Tobacco Institute - Prolep
2. Faculty of Agriculture - Skopje

SUMMARY

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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BOBE[

Bonecta kadheHa famMmkaBoCT e efjHa o4
nocepuo3HuTe rabHm 6onecTu Koja BO
Penybnuka MakenoHuja ctaHyBa cTaHyBa Cl|
noakTyenHa nocneaHvee rognHu. Taa rnasHo
ro gerpagvpa KBanuTeToOT Ha TYTYHCKUTE
NNCTOBU, MOPaAU WTO TYTYHOMPOU3BOACTBOTO
TPMM 3HAYUTESTHM EKOHOMCKM WITETU. HejsuHaTa
nojaBa e ocob6eHo uspaseHa BO YCNOBU Ha
noronema pefiaTuBHa BJiara U NOBUCOKMU
Temnepatypu. Bo peoHn Bo Kon nocTojaT Baksu
NOBOJSIHM YCNOBW, Taa npeTcTaByBa NOTEH-
LujaniHa onacHoCT 3a TYTYHOMPOU3BOACTBOTO.

Mwuukosckn (1977) HaBeayBa feka
npean3BMKyBadoT Ha oBaa 6onecT rv Hanara
OpWeHTarckKnUTe, NosyopueHTancknuTe n Kpyr-
HonucHUTe TUnoeu TyTyH. Bo CP Jyrocnasuja
oBaa 6onect 6una KoHcTatupaHa Ha 20-30%
TYTYHCKU pacTeHuja o4 TUNOBMUTE jaka 1 OT/ba
(lvanovic n Jovanovic, 1994). Bosykos (2003)
KaKO HajoCeTNINBN ' UCTaKHYBa KPYNMHOSNCHUTE
TYTYHMW, NOPaAM LWITO U ja OLEeHyBa peakuujata
KOH HanapoT opf Alternaria spp. Ha KPYMHO-
nucHUTe TYTYHU BO Byrapuja.

3aHemapyBaH-eTO Ha rnojaBarta Ha oBaa
6oneTt npeanssukyBa npojnadoyyBare Ha
npobnemMmoT 3atoa WTOo NpeAu3BUKyBa4voT -
natoreHata raba Alternaria alternata ocTaHyBa
Ha MHUUMpaHUTe TYTYHCKU cTebna 14, a BO
CYyBUTE UHPUUMPAHM NUCHM ocTaToum 10
MeceLm, Kora Tue ce 3aKonaHu Bo noysarta Ha
AnabounHa o 15 cm (Shenoi et al. (1999).
Cnopeg Norse u Wheller (1971, unt. no Rotem,
1994), A. alternata Kaj TyTYHOT MOXe Aa npe-
3MMyBa N Ha ocTaTouuTe of CBOUTE Hecne-
LMPUYHN JOMaKUHW.

Mpu n36opoT Ha BUCTUHCKATa copTa 3a
oArneaysawe nNpu ogpeneHn KIMmaTCcKu
ycrosu ce 6apa 1 no3HaBaH-e Ha peakumjaTa Ha
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TYTYHCKUTE COpPTM KOH natoreHoT. Oarne-
OyBaHeTO Ha OTMOPHU COPTM € NojA0BHA To4Ka
BO 06e36eyBar-€TO Ha 3[paBa U KBanuteTHa
TYTYHCKa CypOBMHa.

CornegysareTo Ha NpPo6sIeMOT €O OBaa
60N€ecCT ro HameTHyBa NPOoy4yBarEeTO Ha peak-
unjaTa Ha TYTYHCKUTE COPTU KOH NaToreHoT. No-
pagv Toa, BO NOBEKe 3eMjy ce AaBaaT ofpeaeHn
HacoKM 3a co3faBarbe Ha OTMOPHWU COPTU KOH
kadheHaTa famkaBocT. BewTaykara nHokyna-
umja, Tectuparme co AT TOKCUH, NpuMeHa Ha
MeTofdaTa "KynTypa Ha TKMBO" ce eaHu of
MeToauTe 3a crefere Ha OTNOPHOCTA, CO WTO
Cce 0BO3MOXXYBa CeNeKLMOHNPare Ha OTNOPHU
copTn TyTyH (Ishida n Kumashiro, 1988).

Cnopepg Smeeton n Ternouth (1990), 3a
OTMOPHOCTA KOH KadyeHaTa AaMKaBoCT nocrojat
Ase ctpaterun. Bo 3nmbabee egeH gonon-
HUTENEH reH e npeHeceH o benHxapt 1000 BO
KomMepuujanHy 6epriejCku 1 BUPLIMHUCKN COPTMU,
a Bo CA[l bune cenekTupaHv BUPLIMHUCKN COPTH
BO MHTepBuaoBaTa xmbpuausauyuja 3a ga ce
KOMOVHMpaaT KBaHTUTaTUBHUTE hakTopu Kou
Ke 06e3benaT ymepeH CTeneH Ha OTNOPHOCT

Stavely et al. (1981) noTeHumpaat geka
oapeneHun coptn kako Beinhart 1000, Beinhart
1000-1, PD 121, Ambalema kako 1 HEKOU fIMHUK
ce 3HauyuTesIHO NOOTNOPHWU KOH Alternaria
oTKorKy Florida 22 n Baur kou ce cmeTarne Kako
HajoTNOPHU KOMepLujariHu CopTH.

Bo uHTepBupgosaTta xubpmnausayumja
OTnopHocTa MoXe fia buae npeHeceHa of, Apyru
Nicotiana BWJOBMW KOH N. tabacum. CuTe BULOBU
o noaponoT Tabacum v Rustica (OCBEH N.
thyrsiflora) ce ymMepeHo 40 CUMHO OCETIUBU, HO
HajoceTnvB BuA € N. glutinosa. HajuspaseHu
peakummn Ha OTMOPHOCT KOH KadheHaTa AamKa-
BOCT ce yTBpAeHU Kaj noaponoT Petunioides,



B. 'Bepocka, IN. Tawkocku: Peakunja Ha TYyTYHCKUTE COPTU cnpema 6onecta KadeHa 4amKaBoCT

rnaBHO N. bonariensis, N. wigandioides, N. debney,
N. noctiflora, N. repanda, Kako U N. longiflora n
N. suaveolens ( Stavely et al., 1971).

BonecTta katheHa gamkaBocT BO P.
MakeoHuja e KoHCTaTupaHa Kaj noBeke copTu

TYTYH. Ho, KOHKpeTHU pe3ynTaTu 3a peakuujata
Ha ofpefeHu COPTU KOH HEj3UHMOT npeams-
BMKYBaY Jocera He noctojat. TOKMy CO HawmTe
ncTpaxysar-a MaBme Lesn ga gobreme Baksu
CO3HaHuja.

MATEPWUJANT U METOAU HA PABOTA

Bo ucnutyBarata 6ea BKyYEHU He-
KOJKY aKTYyesfHU TYTYHCKU COpPTU O OpUEH-
TafickuTe, NOSIYyOPUEHTANICKNTE U KPYMHO-
NMCHUTE TUMNOBU TYTYH, BKJTYYEHU BO MOMEH-
TasIHOTO TyTyHONpomn3BoAcTBO Ha P. Makepo-
Huja. NpernegoT Ha UCNUTYBaHUTE COPTU TYTYH

e gapeH Bo Tabena 1. UcnutyBaraTta 6ea
N3BpLLEHM BO Mosie - Npy YCroBKU Ha NpMpoaHa
MHbeKumja 1 co BewTavyka MHoKynauuja - BO
nabopaTopucku ycrosn n Bo 6uonoluka nabo-
paTopuja.

Tabena 1. NcnutyBaHu copTn TYTYH
Table 1. Investigated tobacco varieties

Exonomka rpyna Tun Copra
Ecological group Type Variety
MpHTen m23
OpHeHTATICKH Prilep P23
oriental jJaka I 125/3
Yaka v 12573
MONYOPHEHTAICKH OTIba O 110 88/3
semi-oriental Ctlia G 110 8873
BHPUHHH]a MB 1
KpPYITHOJAHCHH virdzinia MV 1
large -leaf Oepnej B 2/93
Burlev B 2/93

3a ucnuTyBarbata Bo nosie 6elle noc-
TaBeH ONUT BO ABeTe roAuMHU Of UCTPaxy-
BareTo (2002 1 2003 rognHa), BO PEOHOT Ha
MakegoHckun Bpog. Mo BoobuyaeHaTa nogro-
TOBKa Ha no4ysarta, TYTYHCKUTE pacTeHuja 6ea
pacajeHn Ha ofpedeHo pacTojaHue BO pedoT,
Kako 1 mefypejoBo pacTojaHue cneumdunyHo 3a
copTtara, OAHOCHO TUNOT TYTYH. [pu cekoj nojac
Ha TYTYHCKM NNCTOBM Gelle BpLueHa oueHa Ha
WHTEH3UTETOT Ha 6onecTta n ogpedyBaH Mpo-
LEHTOT Ha MHpmumpaHn pacTeHuja. [Npu oyeHaTa
6ea OTKMHYBaHW CUTE IMCTOBM 04 COOABETHUOT
nojac og 15-20 cny4ajHo M3bpaHu pacTeHuja.
JlnctoBuTte 6ea knacuduympaHu Bo ogaenHuTe
KaTteropum Ha wecTcTeneHata ckana (0-5).
MHTeH3nTeTOT Ha Hanag 6ewe ogpeayBaH
cnope MetofoT Ha M c-Kin ey (MNejunHoBCKu,
1996).

3a pa ce pobue uenocHa cnnka 3a
peakumjaTa Ha TYTYHCKUTE COPTU KOH Npeans-
BMKYBa40T Ha KadheHaTa 4aMKaBOoCT, UCNUTyBa-
HaTa 6ea NpoLNPeHn 1 Bp3 pacas, OTKUHATU
TYTYHCKM NIUCTOBW, BP3 CTEONOTO U HA Kpaj Lenn
pacTeHuja, Npy BewTayka WUHOKynauuja co
CycneH3unja o4 KOHUAUN.

CycneHanjaTa 6ele NpuroTeBeHa co
"CTpy>Xere" Ha Muuenujata co KoHUauu og
noBpwmHaTa Ha nognoraTta, MUKCUpare co
cTepunHa gectunupaHa soga (50 ml Ha egHa
neTpuesa KyTuja) u unTpupare Ha KOHMAMNTE
Nnpeky OBOEH CNoj oA cTepunHa rasa. 3a Taa
HaMeHa KOpUCTEBME 4MCTa KynTypa o rabata
ctapa 10-15 pgeHa, ogrnegaHa Ha Komnup-
[OEeKCTpo3Ha noasora Ha TemnepaTypa og 250C.
JluctoBuTe nnu pacteHvjata 6ea HapaHyBaHu
CO KapbopyHAyM, npckaHu co 1% pacTteop Ha
rnvMKo3a, a noToa Co NpUroTBeHarta cycneHsuja.

3a ucnutyBake Ha OCeTniMBOCTa Ha
TYTYHCKUWOT pacag, BO CakCuum MoJiHu co 3emja u
CTepunNu3npaHo apcko fybpe, Ha Boobu4yaeH
HauuH, Gelwe npousBedeH pacaj of coof-
BeTHUTe copTu. KonmyuHata Ha ynotpebeHo
ceme nsHecysauwe 0,3 g/m?2 3a KpynHONMCHUTE
1 nonyopueHTanckute, ogHocHo 0,6 g/m?2 3a
OopueHTarickuTe copTn TyTyH. PacagoTt Bo ¢hasa
oA 4-5 nnucTtoBu 6eLle MHOKYMpaH CO CyCreH-
3vja o4 KOHMAWW, Ha MPETXOAHO OMULIAHWUOT
HayunH, a NOTOa NOKPUBAH CO MOJSIMETUIIEHCKU
Kecu. belue nsspLueHa MHoKynauuja co HEKONKy
nsonartum o natoreHoT. IHOKynmpaHunoT pacag
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6ewe 4yBaH BO 6uosiowka nabopartopuja.
Onutnte ce NOBTOpPEHW ABa naTu, cO NO Tpu
cakcum 3a cekoja TyTyHcka copTa. Kako KOHTpo-
na cny>elle pacaj ucnpckaH co gectunvpaHa
Boaa. OueHkarta ce Bpuwewe no 10 geHa of
WMHOKynauujaTa, Ha okosny 100 cnyyajHo nsbpaHu
pacTeHuja, npu WTo 6elle oapenyBaH 6pojoT Ha
AaMKKn no pacTteHue, NpoceyHa rosieMmHa Ha
AaMKnTe, UTH. PesyntatuTe ce npMka>kaHu Ka-
KO cpefiHa BPeAHOCT 0 NOBTOpyBaHata.

Mpu ucnutyBaraTa BO nabopartopuja,
OTKMHYBaHM Ce JIMCTOBU O TYTYHCKM pacTeHuja
kKou noTtoa 6ea ctaBaHM BO ekcukartop. Jluc-
TOBWTE Ce MHOKYNMpaa Ha CrIoOMeHaTUOT HaunH
1 ce yyBaa Bo ekcukatop 10 geHa, a notoa belle
odpenyBaH 6pojoT Ha MHMUUMPAHN NTNCTOBU
Kako 1 6pojoT 1 rofieMmHaTta Ha JaMKuTe, Kou
Ce NMpeTcTaBeHU KakKo cpefHa BpeaHOCT 0f
nosTopyBamaTa. OnuTuTe ce NOBTOpPeHN 3 NaTtu
u rv oncakaa TpuTe nojacu, a 6poOjoT Ha
NMCTOBWTE 3aBu1CeLle O HUBHATA roflieMnHa Bo
3aBWCHOCT 0f copTara.

WHokynauumTe Ha cTebnarta of TyTyH-
CKUTe pacTeHunja 6ea ussedyBaHu No metogarta
Ha KytoBa (1977, umT. no Tawkockn, 1999). 3a
Taa uen, ctebnara 6ea 3aceKkyBaHu BO OCHoBaTa
Ha fMcHaTa gplika U BO HapaHeToTo MecTo
6elle cTaBeH (pparMeHT o Yucta KynTypa Ha
rabaTa oArnejaHa Ha UBpcTa noanora o ¢op-

Ma Ha KBajpart co rofieMmHa 5-7 mm?2. VIHoKy-
NMPaHOTO MecTOo belle 06BUTKYBAHO CO NIEHTU
0f, BaTa HaBMaXXHETW CO CTepusiHa AecTuu-
paHa BoAa, Kom 6ea OAp>XyBaHW MOCTOjaHO
BNnaxKkHn. Kako KOHTpona criy>xxea 3ace4yeHu
MecTa Kou He 6ea MHOKYNMpaHu, TpeTUpaHu Ha
UCTUOT HaYMH KaKo U MHOKYIMPaHUTe.

3a nmHokynaumja Ha pacTeHuja of
UCNUTYyBaHUTE copTu BO Buonolka rabopa-
Topuvja, 6ea pacaZieHn pacTeHuja o4 cooaBeT-
HUTE COPTU BO CaKCUU NOJIHM CO 3eMja U CTepU-
nmnsnpaHo apcko fyépe Bo ogHoc 2:1. MIHoKyna-
umnjata Gelle m3BplUeHa MO BEeKe onvwaHarta
MeToAa 3a NOAroToBKa Ha CycrieH3ujaTa v noHa-
TamoluHa noctanka. IHokynupaHuTe pacteHuja
ce NOKPMBaHM CO NOJSTMETUIIEHCKU KECU U HyBaHU
BO 6uosnoLka naéopatopuja, BO HEKOHTPOU-
paHu ycnosu 10 aeHa. KoHTponHuTe pacTeHuja
6ea npckaHu co AecTunvpaHa Boga v YyBaHu
noA UCTuTe yCrnoBu.

OnutnTe ce n3BeayBaHU BO ABE rogvHN
0f1 UICTPaXXyBaHETO, Ha BeKe hopmmnpaHn pac-
TeHunja co xabuTtyc cneuncmnyeH 3a copTaTta.
OueHkaTta ce BpLiele Ha okosly 100 nucTtosu
Kou 6ea OTKMHYBaHu of, TYTYHCKUTE pacTeHuja
1 knacudpumumpann Bo ogaeniHMTe KaTteropmm Ha
lwecTcTeneHara ckana, KopucteHa un npwu
TepeHcKkuTe uctpaxysama. Nogatounte 6ea
obpaboTyBaHu no metogata Ha M c-Kiney.

PE3YJNITATU U AUCKYCUJA

Pesyntatute of vcnutyBamwaTa Ha
COpTUTE BO YCNOBM Ha NpUpoAHa uHdeKuuja ce

npeseHTMpaHu Bo Tabena 2 u 3.

Tabena 2. UHTeH3UTeT Ha Hanag of 6onecta KadeHa gamkasocT Bo 2002 roguHa
Table 2. Intensity of attack from the brown spot disease in 2002

HoneH mojac CpeneH nojac T'open nojac
lower belt middle belt ippet belt

copra Eeg|Ees|8 | Bt ||l Ead|Eailend
pEpg(EER| ExS|nEg |EER|Exs|odp|EER|E x5
\al‘lel'} Fa R = D e & T v o= [ T v B o
ELE|EEE|sEC|Ec|BEE|5EC|EEE|EREIFET
E &= Ecﬁtg E§>‘ E z = Ea""é E§>‘=cﬁ‘: Ecstg E§>“
%] =@ A= = 1% 0 # &= = 1% Ao &= =
ETR|IETR|INEZ|NTE|ETGgINEZ|S TS| E TGS E £
= = = kY = ) w v = o = ]
= |&= & = = | £ = = = | £ =z =
ME 1MV 1 144 | 27,08 | 1026 | 144 4514 | 2736 | 144 | 66,66 | 72,58
B2/B2 100 | 9,00 5,3 162 3333 | 2232 | 162 | 975 | 7262
OL10/0 110 100 1,00 4,17 200 14 5,55 200 85 | 41,93
M23/P23 100 4.00 4,69 137 6,57 333 137 89,78 | 40,20
JB 125437 Jv 1253 100 2,00 417 191 11,52 | 3,33 191 84,82 | 39,13
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Bo 2002 roguHa Kaj gONHWOT nojac Ty-
TYHCKW NUCTOBM, HajMan NpoUeHT Ha MHULK-
paHn pacTeHuja Kako N UHTEH3UTET Ha Hanag
o 6onecta e KoHcTaTupaH kaj coptataO 110 -
1,00% 1 4,69%, a Hajronem kaj MB 1 -27,08% u
10,26%, coogBeTHo (Tabena 2).

Kaj cpegHMOT nojac opueHTanckure
COpTM Ce NoKaxkaa nomarky ocetnmeu. lNpouex-
TOT Ha MHUUMPaHU pacTeHunja e HajMan Kaj
coptata 23 (6,57%), a Hajronem kKaj MB 1
(45,14%). VicTo Taka, oBUE COPTU (BKIyUyBajK1
ja n JB 125), umaat Hajman 04HOCHO Hajronem
WHTEH3WNTET Ha Hanag.

Kaj ropH1oT nojac 6onecta ce npoLumpu-
na Kaj cute copTu. HajmHory uHdumumpanu pac-
TEHWja, HO U HajrofemM MHTEH3WUTET Ha Hanapg e

KoHcTaTupaH kaj b2. Coptata MB 1 ce ognu-
KyBa CO ejHaKOB UHTEH3UTET co Toj Kaj b2. Co
HajMast MHTEH3UTET Ha Hanazj Ha ropHUoT nojac
ce ognukysa JB 125.

Bo 2003 rogunHa, co Hajman NnpoueHT Ha
NHULMPaHN pacTeHUja Kako U MHTEH3UTET Ha
Hanag of 6oriecta Ha AONHWNOT nojac ce Kapak-
Tepusupa O 110. Kaj cpeaHWOT nojac Toj ce ABK-
xun o 25,52 kaj JB 125 o 73,80% kaj b2, a
WHTEH3UTETOT Ha bonecta opf 24,74 0o 36,23%.
Ha ropHvoT nojac e yTBpAeH Noroniem npoueHT
Ha MHUUMPaHU pacTeHuja Koj ce OABWXKU of
27,24 0o 96,38%. VicTo Taka KOHCTaTupaHu ce
N NorosieMn Bpe4HOCTU HA UHTEH3UTETOT Ha
Hanag oA 6oniecta Koj ce aBwxu o 39,23 Kaj
0O 110 go 52,67% kaj MB 1 (Tabena 3).

Tabena 3. HTeH3nTeT Ha Hanag of 6onecta KadeHa gamkasocT Bo 2003 roguHa
Table 3. Intensity of attack from the brown spot disease in 2003

Honen mojac CpeneH nojac I'open nojac
g2 | |, £l OE|.-%|. #lE E|.-3
co ot Bei|bRE|Eez|Ead|ERE|Eag|Bi|lERTY
ratiety mﬁ-g aﬁo H® "“E'B gﬁu l:tmmﬁ'g aﬁo H®
variety e z|levE|feg| e s|less|BeglEsz|laEs| 8 s
ESwlgoelycso|Esa|ESL|ecl|ESB|EER[Es 2
5 2% cse|E=22| 532 zs|E=25g%E s |k =2
=tgleftg =g iR et R | R E e R e
= =) - ] = o i z = =) = ]
il - & E = | & & z =lE & E
MB I'MV 1 169 4942 32,51 167 53,29 | 35,87 166 96,38 | 52,67
BZ/B2 172 76,16 | 57,77 168 73,80 | 34,87 167 70,66 | 44,80
O110/0 110 361 16,62 31,69 302 42,38 | 36,23 300 49,67 | 39,23
123/ P23 377 27,32 33,01 259 43,24 | 24,84 256 46,87 | 47,48
T 125/3 7 Iv125/3 | 413 18,16 | 57,69 380 2552 | 24,74 378 27,24 | 51,80

Cnopef npeseHTMpaHuUTe pesynTaTtu,
CuUTe CopTU, NOBEKE UM NOMASIKY, Ce OCETNIMBMU
KOH A. alternata Ha TpUTe nojacu TYTYHCKU
nuctoBu. IHTEH3MTETOT Ha Hanapj oA 6onecta
Kaj cMTe COPTY € HajrofieM Ha ropHMOT rnojac.

Bo gBeTe rogvHu Ha UcTpaxkyBarbe, Co
HajMas UHTEH3WUTET Ha Hanaz Ha AOJIHMOT nojac
ce oanukysa coptata O110, a Ha cpegHuNOT 1n
ropHuoT coptata JK 125. Co HajrofieM UHTeH3u-
TeT Ha cuTe nojacu ce ognukysa coptata MB 1
(MpadpmkoH 1u 2)

OpueHTanckutTe coptu ce nomanky
OCETJINBU OTKOJIKY MOJTyOPUEHTASICKUTE, OCBEH
Ha JONHWOT nojac. HajoceTnuen KoH 6onecTta

KagpeHa 4amMKaBOCT BO MPUPOAHU YCMOBU ce
KPYMHOMMCHUTE COPTU TYTYH.

Mako 6onecTa KatheHa JamkaBoCT npu-
UYMHYBa LITETW FNAaBHO Kaj pacageHuoT TYTYH,
Taa, BO 3aBMCHOCT O/ MOCTOEHETO Ha NPUMapeH
WMHOKYYM MOXXe Aa ce rnojaBu 1 Ha pacaj. Hejau-
HaTa rnojaBa e KoHcTaTupaHa BO o4peAeHN peo-
HM 1 3a BpeMe Ha pacajonpou3BoACcTBOTO
(MBepocka, 2005).

Tokmy nopagu Toa, o4 e4Ha, Ho 1 aa ce
npoBepar NcnuTyBarata Bo MOJSICKN YCOBM 04
Jpyra cTpaHa, HawuTe ucnuTtyeara 6ea nssp-
LUEHN M CO BellTayka MHOKynaumja Ha copTuTe
no4yHyBsajku o pacag (Cn 1).
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Cn. 1 - A. alternata - Belutadyka nHoKynaumja Ha TyTYHCKU pacaj
Ph. 1 - A. alternata - Artificial inoculation of tobacco seedlings
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Hajman npoueHT Ha nHmumpany pacTe-
Huja Bo 2002 roanHa, Kako 1 npoceyeH 6poj Ha
JaMKy no pacteHue belle KOHCTaTuMpaH Kaj
coptata O 110, a Hajronem kaj B2. NpoceyHaTa
ronemMuHa Ha gamkuTe 6eLle CKoOpo UCTa Kaj
CUTEe CopTK, a Hajronem 6poj AaMku Hag 1 mm
umalle kaj coptata b2 (Tabena 4).

Bo 2003 roguHa npouUeHTOT Ha HULK-
paHu pacTeHuja Hema MHOry rofiemm oTcTany-
Bamba kKako B0 2002, u kaj nsonartot Mb 167 ce
ABvxu of 29,79 o 42,07 %. Hajmanky gamku

no pacTteHve nma Kaj 23, a HajmMHory kaj MB 1.
lMpoceyHaTa roneMuHa nak, Kako U gamkute
Hag 1 mm, ce Hajmanu Kaj JB 125, a Hajronemu
Kaj B2.

Mpu nHOKyNaumja co Apyrute n3onarwu,
MPOLEHTOT Ha HDMLMPAHU pacTeHuja ce ABUXN
oA 21,43 po 45,36% (nsonat K 158), ogHOCHO
oA 23,26 go 41,89 (m3onat KI1 166). BpeaHoc-
TUTe 3a NPOCEeYHUOT 6POj AaMKU MO pacTeHne
Kako M roflemmHaTta Ha jaMkKuTe UCTO Taka
JocTa ce pasnvkyBsaar.

Tabena 4. Peakuuja Ha TYTYHCKUOT pacag, KOH A. alternata Npy BelITa4yka UHOKYauuja
Table 4. Reaction of tobacco seedlings in artificial inoculation

2002
= % .
g‘ccg'g E‘mg lg‘o@g mﬁgqu % E
E o &524 EEw |5Eg2.| Egsy =
22| copm ISEEEl 57 |23B73| Bipis | SEEE
8 & variety g%éa ’E‘%% §zu&a QQE%“E B 7
= 8% | ZEE |2BEE |S5Esi|e v
M= % ;o =z FEa T | ®
MB 1/ MV | 93 52,69 8,93 1,80 60,00
= B2/ B2 98 77,55 12,8 1.72 72,73
; 0 110/ 0 110 159 10,69 2,81 1,44 50,00
P JB 125/3/ W 12573 193 21,76 5.5 1,62 4375
TM23/P23 162 21,60 3,56 1,34 50,00
2003
MB 1/ MV 1 94 29,79 4,66 2,33 5333
S B2/ B2 105 40,00 2,80 2,82 63,64
5 O110/0110 39 38,20 2,36 2,05 44,44
= [ JB125/37 W 125/3] 164 42,07 4,00 1,75 33,33
M23/P23 127 29,92 2,22 2,00 3637
MB 1/ MV | 97 4536 3,66 2,36 54,54
- B2/ B2 84 38,09 6,33 2,14 28.57
= 0 110/0 110 99 4242 3,44 1,75 50,00
M [Je125/37 Jv 1250 154 2143 2,40 331 53.84
T23/P23 138 34,78 2,66 1,08 14,28
MB 1/ MV 1 102 39,21 4,50 2,06 52,94
N B2/B2 95 41,05 4,92 2,23 60.00
n O110/0 110 86 23,26 3,50 1,58 58,33
e Ip125/3/ Jv 125/3] 179 41,89 3,70 1,73 18.18
T23/P23 104 35,58 3,06 1,56 33,33

Cnopef npeseHTMpaHuUTe pesynTaTtu,
HajManky vHUUMpaHu pacTeHuja co Hajman
npoceyeH 6poj Ha Aamku Bo 2002 rogunHa ce
3abenexaHu kaj coptata O 110, a Bo 2003
roguHa kaj coptara I123.

Hajronem npoueHT Ha uHdUUMpaHu
pacTeHuja Kako 1 6poj Ha AaMKuK NO pacTeHue
“Ma Npu MHOKYyaumja Ha TYTYHCKUOT pacag co
nsonatot MB 170.
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MpoueHTOT Ha UHMMLMPaHN pacTeHunja
Kako 1 NpOCeYHMOT 6p0j Ha flaMKU No pacTeHne
Bapupa nomery copTute BO 3aBUCHOCT 0f, U30-
narot. [pocevyHnoT 6p0oj Ha AaMKU No pacTeHue,
cenak, e nNorosieM Kaj KpyrnHosIMCcCHUTE COpPTU.

Cnopeg Tabena 5, npu nHokynauuja Ha
NNCTOBM O UCMUTYBaHUTE TYTYHCKW COPTU
NPOLEHTOT Ha MHMUMPaHM IUCTOBMU U3HECyBa
oA 52,63 go 100%. Co Hajronem 6poj Ha AaMKu
no NUCT ce KapakTepusupa coptata MB 1
(25,75%), a co Hajmariky, HO HajrofleMn AaMKm -

coptata b 2 (4,93). Kaj nuctoBute co nomarsn 6poj
AamMKu nctute 6ea nomanu, n obpatHo (Cn. 2).

Op vctata Tabena ce rnefa fgeka npu
WHOKYyNauuja Ha TYTYHCKUTe cTebna npoLeHToT
Ha ocTBapeHn uHekumm ce Asmxn og 80% Kaj
nonyopueHtanckute Ao 100% kaj kpynHonmc-
HUTe copTun. Ho, 3HaYajHo e LWTO The MHdeKLUn
ce nokanuaupaar Ha MecToTO Ha MHOKyauuja
M He ce 3abenexyBa 3Ha4ajHO NpowmpyBare
Ha Hekposata (Cn. 3).

Tabena 5. Peakuuja Ha nucTtoBm 1 cTebna KOH NaToreHoT
Table 5. Reaction of leaves and stalks to the pathogen

nuct /leaf crebao / stalk

* B o = - _.E = &z 5
2l 5 & |BEo2 |aBE |z ZTeglZEE . “ £
Copra Exﬁ E.Eﬁ 5%&2@‘255 =°’§§‘7 EEE§ 55 52 gg
Variety 2Az| EZ 2 E%‘a'ggz‘eg SoElgzHE SE (B8 &2
- FES| zEd |SL B85t EEesE|FE | B3 |&3| EE
RiE| ERE|Sp4S|2E0 |BRETgiidE| EE|EE s%
SA| T FlETs [FEE T ARRERR T
MB 1/MV 1 16 87,50 8-49 | 25775 | 1,00-3,00 1,79 20 | 20| 10000
B2/B2 14 | 100,00 | 1-16 | 493 | 200-600 | 500 20 | 20| 100,00
o110/0110 | 19 5263 | 225 | 1225 | 05-6,50 281 20 | 16| 80,00
IB125/3 /v 1253 14 7142 | 2025 | 228 | 100300 | 1,60 20 | 17| 8500
T23/P23 17 | 100,00 | 1-30 | 928 | 05-12,00 | 4,59 20 |[17| 8500

lMpy BewTa4yka NHOKyaumja co KynTtypa
oA A. alternata, cumnToMuTe Ha 6onecTta KadheHa
JamKaBOCT camo MO HEKOJSIKY AieHa ce nojasuja

Kaj cute ucnutyeBaHn coptu TyTyH (Cn. 4,5).
PesyntatuTe 3a peakuyujata Ha copTuTe ce
npukaxxaHu Bo Tabena 6 n 'padmkoH 3.

Tabena 6. Peakuuja Ha TYTYHCKUTE COPTU KOH A. alternata Npy BewTayka MHoKynaumja
Table 6. Reaction of tobacco varieties to A. alternata in artificial inoculation

Topuna - Year 2002 2003
5.3 (2.5 |E-F |e28%.ls.g (2.3 |BoF |o2%3.
£=2 |Esf2,|5585 |E228%|2sE,|Es8,|525 |85E8%
Copra SoEr | EeL | E e R|EE e s |cEE|EcEd|ERoREET S
Variety SEE8|gEn 8 EEov i%gg@ EgfflsgiBlE o8z B
‘ BEAT|EBETTIEEE |SEEpg|EEAT(EESTIEET |BEE5
a £ S |ET2 |[TFERECR T NETE | RES
MB I/MV 1 93 R7.06 71,45 208 93 80,64 | 43,67 2,26
B2/B2 103 100 77.67 1,78 98 93,87 | 45,83 1,60
0110/ 0110 83 91,57 60,58 1,78 130 | 70,76 | 34,93 3,67
IB125/3 /v 125/3| 98 9592 60,58 1,51 153 | 75,16 | 3825 1,85
M23/P23 185 100 69,24 1,46 164 | 71,34 | 31,56 222
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Cn.2 - A. alternata - Bewta4yka
WHOKYyauuja Ha TYTYHCKU NICTOBU

Ph.2 - A. alternata - Artificial inoculation
of tobacco leaves

Cn.3 - A. alternata - Bewutayka
WHOKYynaumja Ha cTebno

Ph. 3 - A. alternata - Artificial inoculation
of stalk

Cn. 5 - A. alternata - Belutauka nHokynaymja

Cn. 4 - A. alternata - Belutauka nHokynaymja
Ph. 5 - A. alternata - Artificial inoculation

Ph. 4 - A. alternata - Artificial inoculation
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Bo 2002 rognHa ocTBapeHUOT NPOLEHT
Ha MHMUUMPaHU NUCTOBU € MHOrY BUCOK U ce
aswxu of 87,06% kaj coptata MB 1 o 100%
Kaj coptute b 2 u I 23. UcTo Taka 1 MHTEH3N-
TETOT Ha Hanaj uma ocTa BUcoka BPeAHOCT U
ce aBswxu of 60,58% kaj O 110 n JB 125 go
77,67 % kaj B2. NpoceyHaTa rofieMuHa Ha Jam-
KuTe, Nak, e mana v ce gsmxun og 1,46 go
2,08 mm.

Mpu uctpaxysarwara Bo 2003 roguHa
NPOLIEHTOT Ha MH(UUMPaHN NUCTOBU ce ABU-
xewe of 70,76% kaj O 110 go 93,87% kaj b2.
CoofBeTHO Ha Toa, MHTEH3UTETOT Ha 6onecTa
nsHecysa 31,56 0o 45,83% kaj coptute 123 1

Cnopep, pesyntatute of, UCTpaxyBsa-
Harta Ha peakumjata Ha UCMMTyBaHUTE COPTH,
CO HajrofieM NpoLeHT Ha UH(UUMPaHN pacTe-
HMja, KaKo U MHTEH3UTET Ha Hanag o 6onecrta
BO YCJT0BW Ha NpupoaHa uHdekumja ce ognu-
KyBaaT KpYMHOIMCHUTE TUNOBU TYTyH (0CO6EHO
coptata MB 1). OBaa cocToj6a ce 3abenexysa
Ha TpWTe nojacu of TYTYHCKUTE JIMCTOBM U BO
ABeTe rouHN 0 UCTPa>KyBaHETO.

Bosykos (2003), uctakHyBajku ja oceT-
NMBOCTA Ha KPYMHOSIMCHUTE TYTYHM KOH Kadpe-
HaTa AaMKaBOCT M UCMUTYBan cuTe KoMmep-
LmjanHu KpynHonmMcHM copTu Bo bByrapuja n KoH-
cTaTmpan geka cuTe ce OCET/IMBU KOH HanaaoT
Ha Alternaria spp., CO UCKJTY4OK Ha efHa
(BupxunHu1 330), koja pearnpa Kako ymepeHo
oceTnuBea.
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B 2. lNpoce4HaTa ronemMMHa Ha famkKuTe e
norosiema u uma spegHoct og 1,60 go 3,67 mm.

Of npeseHTUpaHuTe pesyntatu Moxe
Ja ce KoHcTaTupa feka rnorofsieM npoLeHT Ha
WHOMLMPAHN NIMCTOBU, KakKO U MHTEH3UTET Ha
Hanazj e ocTBapeH npu BellTadkarta MHOKyNa-
umja Bo 2002 rogmHa.

Bo ogHoc Ha copTuTe, MOXe fAa ce 3abe-
nexXu aeka cute TYTYHCKU COPTU ce NOoBEKe Ui
nomarsiky oceTNIMBM KOH nartoreHaTa raba A.
alternata. Ho, KpYNHOMMCHUTE Ce KapakTepusu-
paaT co MorofieM MHTEH3UTET Ha Hanazj of 60-
necra, 0fJHOCHO ce NOoOCeTNNBY Off OpueHTan-
CKuTe 1 nonyopueHTtanckute coptv (MpadomnkoH 3).

HawwnTte ucnutyBarma 3a TYTYHCKMOT
pacag co BelTayka MHoKyraymja nokaxysaar
JeKka npoueHTOT Ha 3aboneHn pacTeHuja Kako
M NPoceYyHUOT 6poj Ha AaMKu Bapupa nomery
COpPTUTE BO 3aBUCHOCT O] N301aTOT, HO cenak,
NPOCeYHNOT 6pOj Ha AaMKu Mo pacTeHue e
norosiem Kaj KpynHonucHute coptu. OBa
nokakyBa geka TUMOT Ha TYTYHOT nojaByBa
oApefeHa peakuuja KOH NaToreHoT u obpaTHo.

Bonecta kageHa famMKaBOCT He e
npUCyTHa UNN ce jaByBa HE3HAYMTESTHO Kaj
TYTYHCKWOT pacag. Ho, cnope Neergard (1945,
1977, unt. no Rotem, 1994) A. alternata Ha
pacafoT Kaj TYTYHOT M LWeKepHaTa pena
npeanseBrkyBsa "nafare" Ha pacteHunjaTta. Cno-
pef Hero, jyBEHUSTHUOT CTaAuyM Ha MHGEeK-
LnjaTa 4ecTo e UrHopupaH 6uaejku "cevereto"
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€ UCTO TakKa npean3BmuKaHo of NoBeke rabu n
60MHUTE pacTeHuja He ce pas3BmBaaTt UM Nak
ncyesHysaaTt BO none. Cenak, MHoKynauvjata
Ha pacaf e 6p3 MeTo/ 3a UCNUTyBaH-e Ha pasnu-
KUTe nomery TyTyHCKUTe copTu. Toa ro noTep-
aysa u Barksdale (1969) npu nHokynauujata Ha
pacag of gomartu.

Bo nctpaxyBarara Ha peakumjata Ha
copTuTe KoH 6onecta KadgeHa famKaBOCT CO
BellTa4yka MHOKynauuja, KpynHOSIUCHUTE ce
nokaxaa Kako nooceT/IMBU 04 ApYyruTe CopTu.
Twe ce KapakTepuampaat co Noronem npoLeHT
Ha WHMLUMpaHn nucToBn n ctebna, noronem
npoce4veH 6poj AamKuU NO pacTeHue OLHOCHO
NINCT, U NOrofIeM UHTEH3UTET Ha Hanag of
6orecTa.

BakBu ncnutyBama ce BpLIEHU UCTO
Taka of ctpaHa Stavely n Main (1970), cnopep
Kou O0BOMEH e nepuog oA 3 geHa 3a ga ce
JeTepMyHUpa oceTnnBocTa Ha coptute. OTnop-
HUTE ce KapakTepuaupaat co nomanv u noMary-
6pOjHN [aMKK OTKOSKY OCEeTNUBUTE copTu (Su
n Sun, 1981).

Hawwnte ucnutyBarwaTta co BellTayka

WHOKYyaumja ce crnpoTMBHU Ha OHWe oA Rotem
(1994), cnopen KOro BO MOJSICKU YCrOBU 04 4eHU
COpTU MOXAaT fa bugaT NooTNOpPHU OTKOJSIKY BO
KOHTPONMpaHu ycroBu, Kako u Tue Ha Ishida
(1992), cnopen kou, Nak, OTNOPHUTE NOKaXKyBa-
aT noman cTeneH Ha OTMOPHOCT Mpu NpupoaHa
nHdekuunja. NcnutyBamara co BelTadykaTa
nHonynauuja rm nNoTBpAuja UCTUTE U3BPLUEHU
npv NpypoAHa nHdeKumja, 0AHOCHO ja noTepauja
OCeT/IMBOCTA Ha KPYMNHOSIMCHUTE COPTU BO Of-
HOC Ha ApyruTe UCNUTYBaHW COPTU TYTYH.

CmeTame geka HawmTe npoyyyBarsa 3a
peakumjaTa Ha TYTYHCKUTE COPTU KOW HAjHeCcTo
Ce BKJIy4eHU BO aKTyesTHOTO TYTYHOMNPOU3BO/-
CTBO Ke buaaTt efeH npugoHec npu onpejen-
6aTa 3a NpPou3BOACTBO U BOBeAyBaHe BO
oipefieH PeoH Ha ogpeeHa copTa, 0CO6eHO Npu
NOCTOEH-E Ha eKOSOLWKM YCroBKU 3a pa3Boj Ha
6onecta KatpeHa gamkaBocT. VIcTo Taka, Tve
6V npeTcTaByBasie NOTTUK U HA UCTPaXKyBauuTe
o/l ApyruTe obnacTtu 3a ogberHyBame Ha npe-
AVcnoHnpaYvknTe hakTopu 3a nojasa v lWmperse
Ha 6onecTa, na M 3a co3gaBaHe Ha OTMOPHU
COPTU TYTYH KOH OBaa 60oecT.

3AKNYYOLMU

- CuTe UcnnuTyBaHu COpTK Ce OCETIMBHU
KOH A. alternata Ha TpUTe nojacu TYTYHCKU
nuctoBu. IHTEH3MTETOT Ha Hanapj oA 6onecta
Kaj cMTe COPTU € HajrofieM Ha ropHMOT rnojac.

- OpueHTanckuTe coptT ce nomarsky
OCET/INBU OTKOJIKY MOSTyOPUEHTASICKUTE, OCBEH
Ha JoNHWMOT nojac. HajoceTnuen KoH 6onecTta
KagpeHa 4amMKaBOCT BO MPUPOAHU YCMOBU ce
KPYMHOMUCHUTE COPTU TYTYH.

- [MpoueHTOT Ha NHULMPaHK pacTeHuja
KaKo 1 NpOCeYHMOT 6pOj Ha AaMKU Mo pacTeHne
Kaj IHOKYNMPaHOT pacagj Bapupa nomery cop-
TWUTE BO 3aBMCHOCT oA usonartot. [poceqHunoT
6poj Ha AaMKu Mo pacTeHue, cenak, e norosiem

Kaj KpYMHOSINCHUTE COPTMW.

- Mpn BewTayknTe MHOKyNauum Ha
NUCTOBWY, cTebNa M Lenn pacTenuja, Kaj KpynHo-
FIUCHUTE COPTU TYTYH MPOLEHTOT Ha UH(ULK-
paHn NNCTOBU Kako 1 cTebnia e norofieM u uH-
dekuymjaTa ce MaHudecTupa fnpeky norosiem
npoceveH 6poj Ha AamKKM No pacTeHne 04HOCHO
nucT. VicTo Taka Tne ce ce KapakTepusmpaar
CO MOrofieEM MHTEH3UTET Ha Hanag og bonecra.

- BewTaykaTa nHokynauuja ru notepam
pes3ynTaTuTe o4 NOMCKUTE UCINTYBaHa, OAHOC-
HO KPYMHOJIMCHUTE COPTU TYTYH CE HajoceTINBU
KOH 6onecTa KaceHa faMKaBoCT.
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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
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1. INTRODUCTION

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.

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 .

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 1ISO 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
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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
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able 1 - Chemical indicators of varieties, grown in the "new" regions (origins
Table 1 -Ch | indicat f t the "new"
Tab.1 xemnckuM NokasaTenm 3a CopTUTe oArneayBaHn Ha "HOBU" PeoHH

Dzhebel K 81
INDICATORS MNokasatenu

Tobacco composition. % Smoke compasition, mgieg

Region Subregion Origin COCTAB HA TYTYHOT B8O % CocTaB Ha Yagor, mEite
PeoH NoapeoH| Movexno | Nicotine | Red. |Red. sugars/| Total | Ash |Potassium| Nicotine | Tars

sugars | _ nicotine  |nitrogen

HukotwH| Peg. |Peg wespw/ BK)IQI'IEH Nenen| Kanwym | HukoTwH| Katpanu
Yambol Yaka East Balkan| 079 1410 17.85 1.94 | 1268 1.99 0.70 2139
Balkan 045 1370 3439 167 | 1226 244 0.43 1904
Nevrokop Yaka Nevrokop 1.71 1230 719 243 | 1218 1.42 1.52 2514
Balkan (.81 19.60 2420 1.80 | 1450 1.80 0.71 2254

Krumovgrad 90

Yaka 0.94 18.90 2011 1.71 9.91 1.13 0.81 2739
Nevrokop Balkan Nevrokop 0.68 21.40 3147 L51 | 891 113 0.62 2723
Pole 0.61 20.70 33.93 1.59 | 868 1.16 0.57 27.15
Razlog Planinski | Nevrokop (.58 18.60 32.07 2.00 | 9.53 1.25 0.53 26.43
G. Dzhunsaya Yaka Dupnitsa .61 17.80 29.18 1.50 | 10.15 1.34 0.57 235.74
Yaka 0.74 17.00 2297 179 | 940 1.45 0.66 2492
Sand-Melnik | Poluyaka Melnik 0.90 13.00 14.44 189 | 1206 229 0.78 19.76
Plauinski 1.39 15.50 11.15 1.73 8.41 1.13 1.20 27.39
Yaka 1.06 12.60 11.89 208 1011 1.19 0.91 2690
Petrich Poluyaka Melnik 0.88 13.40 1523 219 | 852 1.71 0.77 2312
Pole 1.84 12.30 668 226 [ 1076 1.69 163 2326

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 filling 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.
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Table 2 - Physical indicators of tobacco
Tab6.2 - DM3nyKm nokasaTenu Ha TyTyHOT

Cut Conditional
Region Subregion Origin Variety | tobacco density | cigarette yield,
PeoH MogpeoH NoTekno CopTa giem pes. c/kg t
JevsuteTHa | [MpuHoc Ha
PeKeH TYTYH |ioHAWMY. yurapn
glem’ nap4uHsa

Yambol Yaka East Balkan | Dzh. K 81 0.245 1209
Balkan 0.246 1205
Yaka Dzh. K 8l 0.260 1139
Balkan 0.292 1114
Nevrokop Yaka Nevrokop 0.248 1195
Balkan Kr. 90 0.310 956
Pole 0.270 1096
Razlog Planinski Nevrokop 0.277 1070
Gorna Dzhumaya Yaka Dupnitsa Kr. 90 0292 1014
Yaka 0.252 1175
Sandanski-Melnik Poluyaka Melmk 0.251 1181
Planinski Kr. 90 0.267 1110
Yaka 0.246 1205
Petrich Poluyaka Melmk 0.244 1214
Pole 0.220 1346

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, HO 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
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Fig. 2. Spectrums of absorption of variety Krumovgrad 90 from the regions of Nevrokop, Razlog
and Gorna Dzhumaya.
Mpadh.2 CnekTpu Ha ancopnuuja Kaj coptata Kpymosrpag 90 of peoHute HeBpokorn,Pasnor un
opHa Llymaja

Krumovgrad 90
—o— Nevrokop (Yaka)

1,0
= —8— Nevrokop (Balkan)
e 08+
2
= 0.6 —&— Nevrokop (Pole)
£ 04
- —%— Razlog (Planinski)

0,2

0,0 L e I B e e — —¥— Gorna Dzhumaya

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).
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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.
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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; F=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)
Ta6.3 CtpydHa npoueHa Ha copTtaTta Lleben K 81 oarnenysaH Bo "HOBU" peoHU

Expert-1 - Ekcnept Yambol Nevrokop
Yaka Balkan Yaka Balkan

1 3 4 1 2

2 3 4 1 2

3 4 3 1 2

4 3 4 1 2

5 3 4 1 2

Sum of ranks - 36up Ha paHroBH 16 19 5 10

Coefficient of relative arrangement

KoedHIHENT Ha pENTaTHBEH PACIOPE] 0.32 0.38 0.10 0.20
Rank coefficient - Koeduiiedt Ha pasro 0.31 026 1 0.50

Grading - Onenka 3 4 1 2

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.

Itis 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)
Tab6.4 CtpyyHa npoueHa Ha coptaTta Kpymosrpag 90 oarnegysaH Bo "HOBU" peoHU

Goma
Expert-i - Excmepr Nevrokop Razlog Dzhumaya
Yaka | Balkan | Pole | Planinski Yaka
1 3 1 3 4 2
2 1 3 5 4 2
3 2 4 3 3 1
4 1 2 3 4 3
5 1 3 5 4 2
Sum of ranks - 36up Ha panrOBH 8 13 25 19 10
Coefficient of relative arrangement
KoedHIHeHT Ha PeAaTHBEH PACTIOPES 0.11 0.17 0.33 0.25 0.13
Rank coefficient - Koeduruenr na panror | 1.00 | 0.62 0.32 0.42 0.80
Grading - OueHka 1 3 5 4 2

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
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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).
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Table 5 - Expert evaluation of variety Krumovgrad 90, grown in the "new" regions (origins)
Ta6.5 CtpyyHa npoueHa Ha coptata Kpymosrpag 90 oarneaysaH BO "HOBU" peoHu

Gomna
Expent-i - Excnepr Dzhumaya Sandanski-Melnik Petrich

Yaka Yaka Poluyaka| Planinski | Yaka | Poluyaka| Pole

1 4 3 o 2 1 7 3

2 | 2 4 3 5 6 7

3 3 2 4 1 7 3 o

4 3 2 4 1 3 o 7

5 2 1 5 6 3 7 4

Sum of ranks - 36up ua panrosn 13 10 23 13 21 31 29

Coefficient of relative arrangement

Koedunuent Ha penaTHBeH pacnopen 0.09 0.07 0.16 0.09 0.15 0.22 0.21
Rank coefficient - Koedunuenr na pauror| 0.77 1 0.43 0.77 0.48 0.32 0.34

Grading - OueHga 2.5 1 5 2.5 4 7 6

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; F=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)
Tab6. 6 [lerycTayuoHa npoueHka Ha copTaTta Kpymosrpaz 90, oarnenysaH Bo "HOBU" peoHn

Taster-i Gorna
Oerycratop Nevrokop Razlog Dzhumaya
Yaka Balkan Pole Planinski Yaka
1 2 1 35 35 5
2 1 4.5 25 2.5 45
3 1 2 35 35 5
4 3 3 3 3
3 1 2 3 5
6 25 2.5 | 5
Sum of ranks - 36Hp Ha paHTOBH 10.5 15 205 16.3 27.5
Coefficient of relative arrangement
KoedHIHEHT HA PENATHBEH PACIOpPEN 0.12 0.17 0.23 0.18 0.31
Rank coefficient - KoepunuenT Ha panror 1 0.70 0.51 0.64 0.38
Grading - Ouenka 1 2 4 3 5
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Table 7 - Taste evaluation of variety Krumovgrad 90, grown in the "new" regions
Tab. 7 [leryctauuoHa npoueHka Ha coptata Kpymosrpaza 90, oarneaysaH Bo "HOBU" peoHU

Taster-i Gorna
Herycrarop Dzhumaya Sandanski-Melnik Petrich
Yaka Yaka | Poluyaka | Planinski| Yaka [ Poluvaka| Pole
1 1 4 2.5 25 7 5 6
2 3.5 2 5.5 55 7 3.5
3 1.5 1.5 4 3 55 55 7
4 1 3 6.5 4 5 6.5 2
5 1 2 3 5 7 4 6
6 2 3 6.5 45 4.5 6.5 1
Sum of ranks - 36up na paHroen 10 14.5 24.5 24.5 34.5 34.5 25.5
Coefficient of relative arrangement
KoedHIHeRT HA PENaTHBEH Pacope] 0.06 0.09 0.15 0.15 0.21 0.21 0.15
Rank coefficient - KoeduuneHr Ha
pPAHTOT 1 0.69 041 041 0.29 0.29 0.39
Grading- Ouenka 1 2 3.5 3.5 6.5 6.5 5

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
Ta6.8 KomnnekcHa npoueHa Ha copTtata Lleben k81 ogrneaysaH Bo "HOBU" peoHU

Dzhebel K 81
Indicators Arrangement of Samples Coefficient Quality Index of the Variety
IMoKazaTenn Pacriopen Ha MOCTPHTE of importance FHAeKe Ha KBJIHTET Ha COPTATA
Yambol | Yambol | N-p* [N-p* Koeduiment | Yambol | Yambol | N-p* |N-p*®
Yaka | Balkan | Yaka |Balkan | HAaB&XHOCT | Ygka | Balkan | Yaka |Balkan
—
Nicotine, % 25 4 1| 25 020 | o050 | 080 | 020 | 050
- o 0
Pomeagts o | 15 | 13 3 4 012 | 018 | 018 | 036 | 048
Red. sugars/nicotine . -
Pen. wekepwHumKoTm 1 4 2 3 0.18 0.18 0.72 .36 .34
Tars, mg/cig . s
Karparm 2 1 4 3 0.10 0.20 0.10 0.40 0.30
; 3
SP@CC‘;’[L,;"’;‘;};;,‘{“ 21 s 1.5 3 4 0.03 008 | 008 | 015 | 020
o wpertise 3 4 1 2 0.10 030 | 040 | 010 | 020
KCIICPTH3A
Degustation
Heryeramga 25 25 25 | 25 0.25 063 | 063 | 063 | 063
2.07 2.91 220 2.85
1 3.5 2 3.5
*Nevrokop
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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.

Table 9 - Quality index and grading of variety Krumovgrad 90 from the "new" regions
Tab. 9 HpeKkc Ha KBanuTeToT 1 oleHa 3a copTtaTta Kpymosrpag 90 ogrneaysaH BO "HOBU" peoHU

Region Subregion Ongin Quality Index Grading
Peon IMoppeon IMoTrekno Hupgeke Ha KBaMHTET OreHKa
Nevrokop Yaka 1.48 1
Balkan Nevrokop 3.29 4
Pole 4.08 3
Razlog Planinski 3.22 3
. Dzhumaya Yaka Dupnitsa 293 2
G. Dzhumayva Yaka Dupnitsa 473 6.5
Yaka 384 3
Sandanski-Melnik Poluvaka 3.30 L5
Planinski Melnik 3.28 1.5
Petrich Yaka 471 6.5
Poluvaka 4,12 4.5
Pole Melnik 4,06 4.5

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,

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.

4. CONCLUSION

1. 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.

2. 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).

3. In the assessment of the tobaccos by
external indicators of quality in the
different cases of

4. 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.

5. 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).
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TEXHOJIOLWWKO NMPOYYYBAHKE HA KBAJIUTETOT HA TYTYHCKWUTE COPTU
LIEBEJ1 K 81 U KPYMOBI'PAL 90 OArNEAYBAHU BO HETPAOAULIMOHANHA
PEMMOHM

0. Opayes, B. Hukonosa
UIHCTUTYT 3@ TYTYH U TYTYHCKU rpon3soau - [nosams

PE3SUME

TeHgeHuunTe HabrbygyBaHu NocredHnBe rofvMHU 3a WUpeHe Ha NPOoU3BOACTBOTO Ha
oA4eNHN COpTU TYTYH (Ff1aBHO €KOTUMOT KPyMOBrpag v, BO rnomas cTeneH, Leben) Bo 3a HUB
HETUMUYHM PEMMIOHN (HEPEOHMPAaHW) o HaoXumja CNpoBeAyBaH-eTO HA 0OBa TEXHOSIOLLKO NMPoy4yBaH-e.
Llenta 6ewe fa ce npoy4n KBanuTeTOT Ha TyTyHckuTe copTu Lleben K 81 u Kpymosrpag 90
oArnenyBaHun BO pasnuyHu "HoBu" peoHu. OapeaeHn ce OCHOBHUTE O6jeKTUBHM nokasaTesiv Ha
KBanuTeToT. KpajHaTa oueHKa 3a KBanuTteToT U Knacute e gobueHa Bp3 6asa Ha KOMMJIeKcHa
esanyauvja.

Afnpeca Ha aBTopoOT:
Aunmutap [payes

UHCTUTYT 3a TYTyH U TYTYHCKU
npoussoau - [nosaus,
Penybnuka byrapuja
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INTRODUCTION

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). NIKOLOVAM. (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-IVANOVAA. (10) additional information
about the impact of inorganic constituents and
some physical indexes on the burning properties
of tobacco leaf is found. YAMAMOTOT. 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: Koihare 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 K20), % - 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
AAI C, "Technicon", USA;

Mg (as MgO), %; Ca (as CaO), %; Na
(as Na20), % - 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. |
and Il), 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
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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.
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Table 1 - Free burn and linear burning rate
Ta6.1 CnoboHo roperse 1 6p3nHa Ha ropeH-eTo

Reei Free burn, Burning rate,
egion CnoGogHo roperse Bps3uHa Ha ropereTo
PeoH . .
min mm/min
Vidin 11.02 3.63
Kozloduy 11.97 334
Pleven 10.40 385
Isperih 11.00 3.64
Dulovo 12.06 332
North Bulgaria blend 11.04 362
Haskovo 11.55 3.46
Stara Zagora 9.93 4.03
Kazanluk 10.44 3.83
Yambol 9.79 4.09
South Bulgaria blend 9.91 4.04
Yambol - GR 10.67 375

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. Areverse 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. 1) 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
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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 | - Yambol and South Bulgaria
blend;

Group Il - Kazanluk and Haskovo;

Group Il - 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 XeMUCKU cOCTaB Ha TYTYHOT N MHAEKCU Ha roperse

Region Chlorine, | K0, | MgQ, | Ca0O, | Na;(, | Index of Index of Index of Sastry | Index of Sastry
PeoH L L L L Nessler "’ | De Bonis ¥ | and Kurup I and Kurup II i
Vidin .17 1.35 .84 4.55 | 0.0008 7.94 3.79 0.48 1.61
Kozloduy .84 1.30 .73 5.44 | 0.0076 1.53 4.27 0.38 1.62
Pleven .41 1.00 .76 4.61 | 0.0149 2.44 4.73 0.30 1.39
Isperih 0.12 1.58 .80 3.02 | 0.0061 13.17 5.94 0.50 1.39
Dulove .14 1.16 .75 4.73 | 0.0106 8.29 6.54 0.36 1.47
North Bolgatia blend 0.26 1.78 0.76 4.69 | 0.0067 6.8 6.30 0.33 1.58
Haskovo 0.11 2.94 0.54 3.53 | 0.0098 2673 9.81 0.84 1.59
Stara Zagora 0.45 3.24 0.65 2.99 | 0.0094 7.20 5.62 1.07 1.70
Kazanluk 0.06 2.95 0.76 311 | 0.0072 49.17 7.33 0.93 1.54
Yambol 0.18 3.30 0.57 271 | 0.0083 18.33 7.92 1.19 1.79
South Bulgaria blend 0,18 22 0,70 324 | 0.0070 17.82 7.28 1.03 1.69
Yambol - GR 0.13 2.94 0.76 318 | 0.0062 22.62 6.83 0.89 1.50
K.,O
D Index of Nessler = —2
Cl
K.,O+CaO
2 Index of De Bonis = 2
Cl + Na,0 + MgO
K.,O
3 Index of Sastry — Kurup I = 2
Total Nitrogen + CI
K.,O+CaO
 Index of Sastry — Kurup Il = 2 :
MgO + Total Nitrogen + CI
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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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NCMNTYBAHKE HA CBOJCTBATA HA TOPEHE HA BEPJIEJCKUOT TYTYH
oArnefyBAH BO PA3JIN4YHU PEOHU BO BYITAPUJA

B. Monosa', [l. Opaues?, B. Hukonosa?

"YHuBep3nuTeT Ha npexpaHbeHa TexHonoruja, Ogaen 3a TyTyH, LUEKeP W eCeHumjaliHn maca -
lnosaus, byrapuja
2MIHCTUTYT 3a TYTYyH u TYTyHCKu ripepaboTku - [1lnosaus, byrapwuja

PE3UME

WcnntyBaHu ce cnob6ogHOTO roperse (MUH) U SIMHEAPHOTO roperse (Mm/MuH) Ha 6epriejckin
TYTYHW Of, Pa3/IM4HN NPOM3BOAHN PeOHU. TYTYHCKUTE Npobu ce aHanMampaHu BO 04HOC Ha HUBOTO
Ha oApeAeHN MUHepasiHM COCTOjKM 3a KOW ce 3Hae AeKa Maart BfinjaHue Bp3 KapakTepuUCTUKNUTE
Ha roperse Ha TYTYHOT. [pecmeTaHn ce BpegHOCTUTE Ha pasfiMyHM noKasaTenn Ha ropereTo.

WcnntyBaHuTe TyTYHCKU NPobu ce KnacuguLmpaHn Ha neT rpynu, Bp3 0CHOBA Ha MaHUecTypareTo
Ha HYBHUTE KapaKTepPUCTUKMN Ha rOpeH-eTo.

Afnpeca Ha aBTopoOT:
BeHernvHa lNonosa

YHuBep3uTeT 3a npexpaHbeHa TexHooruja - lnosams
Penybnuka byrapuja
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