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13BOpeH Hay4eH Tpya

PETMOHANHA 3ACTAIMNEHOCT U CTPYKTYPA BO NPOU3BOACTBOTO HA TYTYH
BO P.MAKEJOHUJA

CHexaHa CtojaHocka*, Jlazap CtojaHOCKU**

*IHcTutyT 3a TYTYH- Mpnnen
**EkOoHOMCKU hakynTeT- [lpunen

BOBE[

Bo TekoT Ha CTOMaHCKO-UCTOPUCKUOT
pa3Boj, NoA KOMMNEKCHO BNWjaHWe Ha npu-
pOAHUTE U OMNWTECTBEHO-EKHOMCKUTE hakTopu,
Ha TepuTopujaTa Ha P.MakegoHuja ce nsspLum
COOBETHO pasMecTyBaHe Ha TYTYHOMpous-
BOACTBOTO T.e. ce hopMupaaTt cOOABETHMU
pernoHn- peoHn co pasfnyHa AuHamuka u
WHTEH3UTET BO pasBojoT.OfaenHuTe permoHu
Bo P.MakepoHuja BO KoMwTO ce oAarneaysa
TYTYH Cce pas3findHu cnopes NOYBEHO-KNU-
matckute ycnosu. Of oBaa rnegHa Todka ce
HanoxyBa noTtpebarta 3a NpPou3BOACTBO Ha
TakBW TUMOBU N COPTU TYTYH BO COOABETHUTE
pervoHn, kage npoussegeHaTa TyTyHCKa
CYpOBUHa Ke bue co BUCOKa KBanuTeTHa Bpea-
HocT. Of T1e NpuYnHU, HEMUHOBHA e noTpebaTa
04 pervoHanuaMpawe N peoHusnpare Ha
NPOV3BOACTBOTO HA TYTYH.

Bo cTpykTyparta Ha npon3BoACTBOTO Ha
TyTyH BO P.MakegoHuvja goMuvHupaaTt opueH-
TanckuTe TUMNOBW, a Kaj ocTaHaTuTe TUMOBU
ouurnefeH e onafaykn TpeHn. BakeaTa coc-

Tojb6a npounsnese o4 NPOMEHUTE NpeaU3BUKaHN
oA rnobanHnTe ABUXeHa Kako BO NOSIMTUYKUOT
Taka U BO CTOMAHCKUOT ambueHT Bo P.Make-
AOHMja BO TEKOT Ha TPaH3ULMOHWOT nepuop.
CeTo oBa MOXe ga noTeBpau Aeka TyTyHOnpo-
W3BOACTBOTO BO OA€EMHU PErMOHN € NOCTaBEHO
BO PasfiMyHu KIMMaTCKu1 yCnoBu( TeMmnepartypa,
BPHEXW), 0f Kaje WTo BO rofiemMa mepa npomus-
neryBaaTt M pasfiN4yHUTE MPOCEYHU NPUHOCH,
KOMNMUYUHNTE, KBANUTETOT, Kako 1 acopTUMaHoT
Ha NPon3BeAEHUOT TYTYH.

Bo oBOj TpyA Ke HanpaBume Hanop ekc-
NIMUUTHO Aa ja onpegenume CTpykTypaTta, npo-
W3BOACTBOTO M MOBPLUNHUTE 3acafeHn CO TYTYH
BO oA4eSiH1uTe pervoHn n peoHu so P.Makego-
Huja. OBOj Npuoj Ke npeTcTaByBa peasiHa oc-
HoBa BO Nobnuncka nepcnekTnea ga ce 3ronemu
NPOU3BOACTBOTO Ha TYTYH, LUTO 0 CBoja cTpaHa
Ke npegussunka no3nTUBEH EKOHOMCKU edeKkT
KakKo 3a uHaumBuagyanHuTe TYTYHOMPOU3BO-
antenun Taka v 3a gp>xasaTta MakegoHuja.

MATEPWJANT U METO/] HA PABOTA

Umajkn ja npeasug npobnemarukara
LITO € NpeAMeT Ha UCTPaXKyBaHeTO, MNaBHO ce
KopucTeHu nogaTtoun of [p>xaBHUOT 3aBof, 3a
cTaTucTuka Ha P.MakepoHunja n nogartouu
o6jaBeHU BO aHanu3nTe Ha MUHUCTEpPCTBOTO 3a
3eMjoencTBo, WyMapcTBO U BOAOCTOMAHCTBO
Ha P.MakegoHuja.

Mpun obpaboTkaTta Ha nogaToumTe 1 nNpu
JOHeCyBaH-eTO Ha 3aKNy4oLuuTe KOPUCTEHU ce
noBeke MeToan, BOOGUYaeHM 3a BakBu UCTpa-
)KyBarba, rNaBHO aHaNIMTUYKMOT 1 KOMNapaTue-
HWOT MeTOZ, a Kako nnaTtdgopma ce KOpUCTEHM
CEKYHAAPHN MHTEPHU N CEKYHAAPHU EKCTEPHU
M3BOPW Ha NogaToum.

CTpyKTypa Ha Npou3BOACTBOTO Ha TYTyH Bo P MakepgoHuja
3a nepuogot 1999-2004 roguHa

P.MakepoHuja nocenysa N3BOHpeaHU
MOXHOCTU 3a NPOU3BOACTBO Ha BUCOKOKBAN-
TETHN CUTHOMUCHN-aPOMaTUYHN TUNOBU TYTYH,
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C. CtojaHocka, J1. CTojaHockM: PermoHanHa 3actaneHocT 1 CTpyKTypa BO NPOU3BOACTBOTO Ha TyTyH BO P. MakegoHuja

TWN OT/ba, KaKO M Ha KPYMHOJIMCHU TYTYHU Of
TUNOBUTE BUPLIMHWjA 1 6epnej.

HacnpoTtn BakBaTa cocTojba, npucyTHa
6elle NocTojaHa TeHAeHuunja Ha NPOMEHU BO
COpTHaTa CTPYKTypa, Kako BO OHOC Ha 3acTa-
neHocTa Ha ogenHuTe TUNOBM TYTYH Taka 1 BO
OAHOC Ha HNBHOTO MPOLIEHTYasTHO Y4ECTBO.

Cnopepn nogatouute 3a CTpyKTyparta
Ha Npou3BOACTBO Ha TYTyH Bo P.MkefoHuja 3a
nepuopot 1999-2004 roauHa (Tabenal, IN'pachu-
KOH 1), Hajronem aen 3a3emaaT OpUEHTasNCKNTE
TYTYHM NpUNen u jaka, 4ve y4ecTBO U3HecCyBa

noseke o4 90% 0 BKYNHOTO NMPOU3BOACTBO, a
MHOry € Mano y4eCcTBOTO Ha OCTaHaTuTe Tu-
noswu, T.e Lleben ydvectsysa co 1,54%, oT/ba co
1,42% v BupLnHUWja u 6epnej co 2,34%. BaksaTa
nonoxoba He e pesynTar caMo Ha U3MEHeTUTe
KITMMaTCKM YCNOBU, TYKY U HA HENOAroTBEHOCTA
Ja ce cnpoTUBCTaBUME Ha Tue ycnosu. 3a Taa
uen, Tpeba ga rv coenagame npobneMuTe Hac-
TaHaTu 6Uno o4 NPUPOLEH KapakTep unu apyrm
npobnemu WTO Ce NPOBieKyBaaT BO TpaH3u-
LUMOHMOT nepuoa.

Tabena 1. CTpykTypa Ha NPoM3BOACTBOTO Ha TyTyH BO P. MakeoHWja no TMNoBM 3a NepuoaoT
1999 - 2004 rogmHa
Table 1. Structure of tobacco production in R. Macedonia by types 1999 - 2004

BO TOHM - in tons

p Tunoeuw Ha TYTyH - Tobacco tvpes
ekonTa -
Crop Mpunen Jaka LleGen Otrba BupywHuja | bepnej BkynHo
Prilep Yaka Djebel Otlia Virginia Burley Total
1999 17.111 9.428 749 1.242 1.446 40 30.016
2000 12.394 6.168 410 546 803 16 20.337
2001 12.700 7.476 336 14 427 14 20.994
2001 14.304 9.561 165 35 296 12 24.373
2003 12.372 3.550 109 - - - 16.031
2004 13.104 6.447 251 - 34 2 19.838
Mpocek 13.664 7.105 337 311 501 14 21.932
% 62,30 32,40 1,54 1,42 2,28 0,06 100

M3Bop: AHanusnm - MnHUCTEpCTBO 3a 3eMjo4enCTBo, WyMapCTBO U BOAOCTOMNAHCTBO
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MpoceyHo Npou3BoACTBO, NOBPLUMHA U NPUHOC BO peruoHute Ha P.MakegoHuja Bo
nepuopot 1999-2004 roguHa

MosHaTo e geka P.MakegoHwja uma nge-
anHa nognora 3a NPoOuM3BOACTBO Ha TYTYH.
KomnnekcoT Ha npupogHu yCnoBuy, KnMma noysa
n pejed € Aocta orpaHnYeH , T.e BO HEKOU
PEOHN NOCTOM MOXKHOCT 3a OnTuMasiHa 3acTa-
NMEHOCT Ha oAAesHM TUMNOBU TYTYH,a BO Apyru
nak MOXXHOCTa e MHory mana.Toa e 3Hak feka

BO €[]€H UCT PEOH € MOXXHO KOMOMHMPaHO Npoms-
BoAcTBO. MogaToumTe 3a NPOCEYHOTO MPOUS3-
BOACTBO Ha TYTyH BO peruoHute Ha P.Ma-
KenoHuja Bo nepuogot 1999-2004 rognHa (Ta-
6ena 2, N'padkoH 2) o4urnegHo nokaxysaar
CKOKOBWTU NPOMeHW. [MOTOYHO, BKYNHOTO NPOn3-
BO/ACTBO M3HecyBa 9483 TOHU, NN NPOCEYHOTO

Tabena - 2. [lpoce4yHO NPOM3BOACTBO MO OA44ENHU PETMOHU - PEOHU BO
P. MakepgoHuja 3a nepuogoTt 1999 - 2004 roguHa
Table 2 - Average production of tobacco by regions in R. Macedonia, 1999 - 2004

Mpou3BogHY PErrcHU - {PEOHK) ONLITHUHK MpoeceyYHe NPOUIBOACTBO - (TOHH)
Regions - Municipalities Average production, in tons

1. CeBepoucTouveH peroH - Southeast 201:2=101
Ckonje 95
KyManoso 1086

2. 3anageH pervoH - West 174 .7 =25
TeToBO 9
rocTusap 9
Oxpug 85
CTpyra 9
Knueso 22
febdap 11
Pecen 29

3. JyroszanafeH peruon - Southwest 45680:5=912
Mpunen 2425
BuTtona 413
M. Bpop 233
Kpyweeo 864
. Xwucap 825

4, UeHTpanHe-ueTOYeH PEruoH - 1508 :7 =215
Centraleast 109
Kaeagapum 318
Benec 814
Kovanu 44,
BuHw1ua 274
Henyeso 117
Mex4yeBo 32

5. Jyrouctoded peruoH - Southeast 3042 :5 =608
eBrenuja 23
BanaHgoeo 3286
CTpyMuua 439
Wrun 100
Panoeuw 2154

9483
BkynHo {npocek) - Total (average) 1861:5 = 372 TOHK

M3Bop: [pxaBeH 3aBog 3a ctatucTuka Ha P. MakepnoHwja
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NPoM3BOACTBO 3a CUTE MeT PerMoHn n3Hecysa
372 ToHW. Hajronemo npoceyHo Npon3BoACTBO,
oA 912 ToHM MOXe fa ce 3abenexu Bo jyro-
3anaHuoT PernoH, NoToa agoara jyroucTo4HMoT
pervoH co 608 TOHW, LeHTPasITHOUMCTOYHMOT pe-
r'MoH co 215 ToHn, ceBeponcToyHMOT co 101 ToH
W, Ha KpajoT, 3anagHuUOT pPernoH co camo 25
ToHW. O nocebHa BaXXKHOCT € peoHoT Ha lMpunen
CO Hajros1IeMo NPOCEYHO NPOM3BOACTBO 0/ 2425

TOHW, NOTOA foara PafgoBuLIKOUT peoH co 2154
TOHM U PeoHOT Ha KpyLueBo co 864 ToHu. 3aef-
HO, OBME PEOHW OcTBapuie NPoce4YHo Npous-
BOACTBO 04 5443 TOHMW, WITO BO penaTuBHU
nokasartenu usHecysa 57,40% o[ BKYMNHOTO
nonseoacTteo. Bo norneg Ha npoce4vHuTe
MOBPLUMHN 3acafeHun CO TYTYH BO PEOHUTE Ha
P. MakegoHwuja (Tabena 3, 'pacukoH 3), MoXxe
[Ja ce KoOHcTaTupa geka Bo rnepuogot 1999-2004

Tabena 3. lNpoceyHa nospLUMHa NO 0A4ESTHU PETMOHN - PEOHU BO
P. MakepnoHuja 3a nepuogoTt 1999 - 2004 roauHa
Table 3. Average area planted with tobacco by regions in R. Macedonia, 1999 - 2004

MpOM3BOAHW PErroHK MpoceyHa NOBPWKHA

{peoHH) ONWTHHKM - Regions - Municipalities {xekTapn) - Average area (hectares)

1. CeBeponcTodeH pervoH - Southeast 183:2=92
Ckonje 94
KymaHoBO 89

2. 3anageH pervoH - West 154 :7 =22
TeTtoro 25
FocTtueap o
Oxpug 60
Crpyra o
Knieso 14
Debap 12
PeceH 25

3. JdyrozanageH peruwoH - Southwest 3541:5=708
MNpwnen 1715
Butona 3486
M. Bpog, 181
Kpyweeo 784
O Xucap 535

4. LleHTparnHo-McTo4eH PervioH - 1207 : 7 =172
Centraleast 71
Kaeagapym 196
Benec 511
KouvaHu 43
BuHuua 208
Denueeo 153
MNex4eso 25

5. JyrowcToqeH pervoH - Southeast 2651 :5=530
leBrenwja 20
Banangoeo 283
CTpymiua 382
LWTin 84
Pagoeuw 1902

7738
BkynHo {npocek} - Total {average) 1524 : 5 = 305 xa

M3Bop: [pxaseH 3aBof 3a ctatuctuka Ha P. MakepgoHuja
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rognHa e 3acajieHa npoceyHa MnoBspLUMHA Of,
7736 xeKTapu, unm npocevHarta 3acajeHa
noBpLINHA 3a CUTe NeT pernoHn nsHecysa 305
XeKTapu. Hajronema npoce4yHa nospuwuHa e
3acajeHa BO jyrosanagHuoT pernoH - 708
XeKTapu, BO jyroMcTOMHNOT pernoH 530 xekTapu,
LieHTpanHonCTo4HNOT 172 Xektapw, BO cese-
PONCTOYHUOT 92 XeKTapu, a Hajmana nosLUnHA
€ 3acajieHa BO 3anagH1oT PernoH, camo 22 xek-
Tapu. Bo norneg Ha peoHuTte, o nocebHa Bax-
HOCT € peoHOT Ha PagoBsuLl co npoceyHa nosp-
wuHa of 1902 xekTapu, a NoToa U peoHUTe Ha
Mpunen co 1715 xekTapu n Kpylieso 784 xek-
Tapu, 04HOCHO BO OBME PEOHMU BKyrnHaTa 3aca-
JeHa nospuwunHa e 4401 xekTap, WTO U3paseHo
BO penaTtmsBHU NnokasaTenu nsHecysa 56,89 %.
[MpoceqHMOoT NpuHOC No eguHULA NOBP-
LUWHa, BO pernoHnte Ha P.MakegoHuja 3a nepu-

opot 1999-2004 rognHa n3Hecysa BkynHo 30332
kr/xa (Tabena 4, 'pacukoH 4). Hajronem npoce-
YeH NPUHOC € NOCTUrHAaT BO LEHTPaIHO-UCTOoY-
HUWOT pervoH - 1248 kr/xa, notoa goara Bo jyro-
3anagHuNoT peruoH co - 1245 kr/xa, jyrouc-
TOYHUOT pPernoH - 1160 Kr/xa n ceBeponCTOYHNOT
peruoH - 1157kr/xa, a HajMan npoceyeH NPUHoOC
€ NocTurHat Bo 3anagHuoT pernoH - 1037 kr/xa.
Mpoce4yHMOT npuHOC BO peoHuTe Ha P. Make-
JOHMWja He nNokaxkyBa BUASIMBU OTCTanysax-a.
Hajronem npoceyeH nNpuHOC € NOCTUrHaT BO
HeroTnHckunoT peoH - 1606 kr/xa, na BO peoHUTe
Ha KuyeBo - 1546 kr/xa, KaBagapuu - 1436 Kr/
xa n M.Bpog - 1391 kr/xa,unn BKynHo oBue
peoHu ocTBapunie npoceyeH NnpuHoc oA 5979 kr/
Xa, WTO U3pas3eHo BO penaTtmBHU nokasaTesnu
usHecyBa 19,71 %.

Tabena 4. lNpoceyeH NpUHOC Mo oA AeNHN PETMOHU - PEOHU BO
P. MakepgoHuja 3a nepuogoTt 1999 - 2004 roguHa
Table 4. Average yield by regions in R. Macedonia, 1999 - 2004

MpousBOAHW PerMoHu MpoceyveH npuHoC

{peoHun) onWTHHK - Regions - Municipalities Krixa - Average vield

1. CeBepOMCTOMEH peroH - Southeast 2314 :2 =1157
Ckonje 1193
KymaHoBso 1121

2. 3anajeH pernoH - West 7260 :7 =1037
TeToBO 343
MNocTueap 892
Oxpua 1381
Ctpyra 1051
Kuyepo 1546
Hebap 209
PeceH 1138

3. JyrosanageH pernoH - Southwest 6223 :5=1245
Mpunen 1374
Bbutona 1192
M. Bpog 1391
Kpyweso 1102
A. Xucap 1164

4. UeHTpanHo-nctodeH pervoH - Central-cast 8733:7=1248
Kasagapuu 1436
HerotuHo 16806
Benec 1217
KouaHun 999
BuHuya 1304
Hdenqeso 876
MNexyeBo 1295

5. JyroucTtoqeH pervoH - Southeast 5802 :5=1160
leerenuja 1120
BanangoBo 1117
CTtpymuua 1211
Wrun 1198
PagoBuww 1156

30332
BkynHo (npocek) - Total (average) 5847 . 5 =1169 kKrixa

M3Bop: [p>xxaseH 3aBof 3a ctatucTuka Ha P. MakepfoHwja
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Bnpo4em, notpebute Ha Hawmnte ¢ab-
pVKK 3a NPOM3BOACTBO Ha Lurapy HEMUHOBHO
6apaaT Npon3BOACTBOTO Ha TYTYH Aa fobue WTo
noronem nofem Ha Teputopujata Ha P.Make-
JoHunja. Bo HawaTta Peny6nuka He noctojaT
pernoHn-peoHn Koj pacnonaraaTt CO peasiHu
MO>KHOCTW M YCII0BM 3a 6p3 N CUHXPOHU3MPaH
pasBUTOK Ha MPOM3BOACTBOTO Ha TYTYH BO
HawaTa gp>kaBa. Hetpeba BO HUKOj cry4yaj aa
3abopaBuMMme geka HawaTa apxasa Tpeba aa

npeB3eMe COOABETHN aKTUBHOCTU KOU Ke OBO3-
MO>XXaT 3roflieMyBare Ha NPOM3BOACTBOTO Ha
TYTYH.

Of ceTo gocera M3HECEHO HEMOOUTEH
e pakToT Aeka Bo P.MakepoHunja noctojat
06jeKTBHM YCNOBWU Aa ro 3rofieMMMe npoceud-
HOTO NPOM3BOACTBO, 3a KPaTOK BPEMEHCKM MNe-
pvoA AocerawHoTo Npou3BOACTBO Aa rv 3a4o-
BOJSIM NOTpebuTe Ha (habpukauujata 3a uMrapu
BO HallaTa gp>kasa.

3AKITYYOLM

Bp3s ocHoBa Ha ucTpaxkysamaTta Hanpa-
BEHM BO BpcKa CO pernoHanHara 3acraneHocT
N CTPYKTypaTa BO MPON3BOACTBOTO Ha TYTYH BO
P. MakepoHuja 3a nepuogot 1999-2004 roanHa,
MoXaT Aa ce usBriedart cnefHuBe 3aksyyouu:

1. PervoHuTe-peoHuTe Ha P.MakepgoHuja
BO KOULLTO ce oArneayBa TYTYH Ce CO pa3finuyHn
NMOYBEHO-KNIMMATCKNUTE YCIOBU, 3apaay LWTO ce
Hanara notpebarta 3a NPon3BOACTBO Ha Taksu
TUMOBWN TYTYH BO COOABETHUTE PErnoHu, yuja
CYpoOBUMHa Ke e Co BUCOK KBamnuTeT.

2. Bo npounsBogHaTta cTpyKTypa Ha P.
MakegoHunja goMuHMpaaT opueHTaNnckKuTe
TUNOBU TYTYH co Haf 90% oA BKYMHOTO Npouns-
BOACTBO, a Kaj ocTaHaTUuTe TUMNOBU o4UrneseH
e onafayku TpeHa. Baksata nonoxba He e
pe3ynTtaTt caMO Ha U3MEeHeTUTEe KNUMaTCKu
yCnoBwu, TYKY 1 Ha HeNoAroTBeHocTa Aa ce Crpo-
TUBCTaBUME Ha TUE YCIOBMW.

3. Bo pervonuTe Ha P.MakegoHuja BKyn-
HOTO NPOCEYHO NPOM3BOACTBO Ha TYTYH 3a nepu-
oot 1999-2004 roanHa nsHecysa 9483 ToHuU, a
NPOCEYHOTO NPOU3BOACTBO 3a CUTE NET PETMOHN
n3HecyBa 372 ToHWU. Hajroniemo npoce4vHo npouns-
BOACTBO € MOCTUrHaTO BO jyrosanagH1oT permoH
€0 912 TOHW, Na BO jyroMcCTOYHNOT CO 608 TOHW,
a Hajmano BO 3anagHWoT pernoH, co camo 25
TOHMU.

4. BkynHaTta npoce4Ha nospLunHa 3aca-
JeHa co TYTYH BO permoHuTe Ha P.MakepnoHuja

3a nepuogot 1999-2004 rogmMHa nsHecysa 7736
XeKTapu, a npoceyHaTa MoBpLUMHA HA NeTTe
pernoHn nsHecysa 305 xektapu. Co Hajronema
npoceyHa MnoBpLUMHA ce OANMKyBa jyrosanag-
HUOT pernoH - 708 xekTapu, a NoToa u jyrouc-
TOYHUOT peruoH - 530 xeKTapu, a Hajmana npo-
CeyHa noBpLUMHA e 3acajieHa BO 3anagHunoT pe-
MMOH - caMo 22 xeKTapu.

5. MNpoce4yHnoT NpuHOC NoO eAnHULa
noBpLUMHA BO pernoHuTe Ha P.MakegoHuja 3a
nepuogot 1999-2004 roamHa n3sHecyBa BKYMNHO
30332 kr/xa. Hajronem npoce4eH npuHOC oA
1248 Kkr/xa e nocTurHat BO LiEeHTpanHO-UcToY-
HUOT peruoH, noToa Aoara jyrosanagHuoT pe-
rMoH co 1245 Kr/xa u HajMan NpoceYveH rnMpuHoc
€ NOCTUrHaT BO 3anafHuoT pernoH - 1037 Kr/xa.

6. Bo P.MakegoHuja nocTtojat permoxHu
KoW pacrnosiaraaT co peasiHn MOXXHOCTU U yc-
noBU 3a 6p3 U CUHXPOHU3UPaH pasBoj 3a NPoun3-
BOACTBO Ha TyTyH. 3a Taa Uen, Kora gp>xasarta
M npeseme cuTe akTUBHOCTWU, Ce€ MUCIIM Ha
COBPEMEHUN arpoTEXHUYKN MEPKU U COOABETEH
CUCTEMCKM TpeTaH, CaMo Ha TaKOB Ha4uH Ke ce
Jobuve 3rofiemMeHo NPou3BOACTBOTO Ha TYTYH.

7. VlcTo Taka 3ronemeHo NpousBoACTBO
Ha TyTyH Bo P.MakegoHuja ke nmame camo
Toratl Kora ke nocTou cooBeTHa opraHusauyija,
ce pasbupa BO perMoHNTe co NOBOSIHU YCIOBU
Kako LUTO ce: No4Ba, KNnuma, CMCTeMU 3a HaBoA-
HyBaH-€ N KanauuTeTu 3a cyllere.
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REGIONAL REPRESENTATION AND STRUCTURE OF TOBACCO
PRODUCTION IN THE REPUBLIC OF MACEDONIA

S. Stojanoska', L. Stojanoski?
"Tobacco Institute - Prilep
’Faculty of Economy - Prilep

SUMMARY

Some tobacco growing regions in the Republic of Macedonia differ according to their soil
and climate conditions. From this point of view, it is necessary each type and variety to be grown in
adequate region, where the produced tobacco raw will achieve the best quality. Therefore,
regionalization of tobacco production appears to be indispensable measure.

In the structure of tobacco production in R. Macedonia oriental types are prevailing, while
in other types there is an obvious downward movement. This situation is a result of the changes
provoked by global tendencies in both political and economic environment in the country during the
period of transition.
In this paper efforts will be made to determine the structure, yields and areas under tobacco
in R. Macedonia by regions. This approach will present a solid basis for increasing tobacco production
in near future, which will, on the other hand, result in a positive economic effect both for tobacco
farmers and for the country itself.
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INTRODUCTION

It is well established that the development
of'tobacco quality is strongly influenced not only
by the inherent genetic features of the variety,
but also by the specific factors of the
environment. Under their influence territorial
units are set up, wherein similar varieties are
grown shaping up the respective ecotype of
tobacco. Suitable agro-ecological conditions are
an essential prerequisite for the complete
disclosure of every variety’s potentialities. The
ecological factors (geographic situation, altitude,
soil and climate) in the areas devoted to the
Basma ecotype growing in the Dzebel tobacco
region, together with the production
technologies, implement a major impact on the
differentiation of the ecotype, with its
characteristic quality indexes (2,3,4). Within the
Dzhebel tobacco region one of the world’s finest
and smallest-leaved tobaccos is grown — that of
the Bulgarian Dzhebel Basma. Exposed to
intensive sunlight and progressive drought during
the summer period, the cured leaves form rich
golden to copper-red coloration, sufficient body,
delicate texture, richness of content, and
distinguish themselves by a very pleasant, sweet
taste and specific fine odor. Detailed descriptions
of the characteristics of the Dzhebel varieties
Sekirka and Mumunovo seme were compiled by
GALABOYV (1) and other authors (2,3,6).

Investigating the chemical and
technological properties of Bulgarian Oriental
tobaccos and the impact they had on quality,
DRACHEYV (5) established a significant degree
of positive correlation between “Reducing
sugars/Nicotine” ratio and the smoking
characteristics of tobacco. He confirmed that the
ratio could be applied as an objective index for

the evaluation of the quality, and in particular -
the taste of Oriental tobaccos.

In a survey on the Greek tobacco market,
YAZADIJIAN (10) described the Oriental
tobaccos grown in the country as golden-yellow
to orange-red in colour, with intensive natural
odor and excellent smoking qualities. A portrayal
of Zihna variety, when grown in the classic
production areas of Greece, pointed out its
intensive reddish color and highly characteristic,
pleasant, tangy aroma (11).

TOMOV and SHABANOV (9)
investigated the biological and industrial
potential of the Greek variety Zihna grown in
Bulgaria, comparing it to the Dzhebel K81
variety as a positive control. The authors found
out that the Greek variety under study had more
nicotine, less soluble carbohydrates and almost
identical protein content weighed against the
control variety.

The most important requirement for any
tobacco variety is its maximal correspondence
to both growers’ interests and market demands,
i.e. the stress in the consolidation, production
and processing of a certain tobacco variety
should be put on its usability. The current state
of the art in Basma production in Bulgaria
implies the presence of certain disagreements
between the character of the raw material
produced in individual areas and the demands
of market and industry. The improvement of the
regional structure of the varieties as a market
necessity for Oriental tobaccos was indicated by
SLAVOVA and DRACHEV (8) in the light of
the accomplished harmonization with the
European Union in the tobacco segment.

The task of the current study was to
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conduct a multi-step comparative assessment of

the Greek variety Zihna and the local tobacco

varieties of the Basma ecotype, all grown in the
Dzhebel region of Bulgaria.

MATERIAL AND METHODS

Tobacco varieties from the Basma group
were analyzed — Sekirka, Mumunovo seme,
Dzhebel K81 and Zihna, crop 2004, all grown
in a typical production region — the Dzhebel
tobacco region.

Tobacco leaves from the upper stalk
positions (3™ mother (last ana), kovalama and
outch), comprising of quality material were
supplied for analysis. The samples from each
stalk position were carefully specified so that
each of them consisted exclusively of 1% grade
material. A proportionate blending among the
stalk positions within each sub-region followed.
A second proportionate blending of the
individual sub-regions derived the final
analytical sample, representing the character of
the upper-stalk quality material of the respective
variety for the entire region.

All analytical samples were fermented
in laboratory conditions, at 40°C for 7 days.

The tobacco varieties were characterized
by determining the following parameters:

A) Chemical Composition of Tobacco:

e Continuous flow analyses on an
auto-analyzer AA 11 C (“Technicon”,
USA) were applied for the
determination of:

- Total alkaloids (as nicotine), % -
ISO 15152;

- Reducing sugars, % - ISO 15154;

- Total nitrogen content, % -
according to the Bulgarian State
Standard (BSS) 15836-88.

e  Mineral matter (Ash), % -1SO 2817,

e Potassium (as K,0), % - BSS 17365-
94.

The following indexes were calculated:

- Reducing sugars/Nicotine — as an
objective index characterizing
mainly the taste of tobacco;

- Reducing sugars/Ash — as an index
aimed at a more precise categori-
zation of the quality level, informa-
tive about the richness of content.

All chemical analyses were carried out
in a twofold repetition with two parallel samples.

B) Smoke Composition — tar and

110

nicotine, mg/cig.

The tar and nicotine yields were
determined by applying regression correlations
between tobacco and smoke constituents (7).
Data refers to a cigarette with 21 mm filter length,
filter denier 3/35000Y, total length 84 mm and
diameter 7.9 mm.

C) Spectrometric assessment of
tobacco (”image depiction”) — by registering
the discrete absorption values of water extracts
from tobacco in the UV spectrum — at every 10
nm wave length in the 220 — 350 nm range.

D) Expert assessment — by the method
of direct sample rating according to the
manifestation of exterior quality characteristics
(Bulgarian State Standard 9271-85).

E) Smoking assessment — by the
“profile description” method, completed by a
smoking panel. Next to the verbal
characterization of the smoking properties of the
samples, a preference grading was carried out
(Bulgarian State Standard 8389-85).

F) Complex evaluation and quality
ranking of the compared varieties — completed
on grounds of the summery of the results
achieved from all the assessments. To manage
with the task, “coefficients of importance” were
pre-specified for the major (or: characteristic)
indexes, depending on their relative contribution
to tobacco quality. The panel of experts who
conducted the expertise of the samples defined
the weight values of the coefficients. Indexes
that were most informative about quality were
selected, i.e. those indexes that were considered
as the most characteristic for the exact type of
tobacco. Each sample was graded according to
the results achieved for the respective index.
When a positive correlation to quality existed,
the sample with the highest value of the index
was assigned the rank of 1 and the rest of the
samples were arranged in descending order, and
vise versa. In the case of expert and smoking
assessment, the grading of the respective panels
was directly applied. The final evaluation was
shaped by generating a “quality index” for each
of the varieties. The “best” sample scored the
lowest total of index’s values.
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RESULTS AND DISCUSSION

Data from the chemical analyses of the studied tobacco varieties are presented in Table 1.

Table 1 — Chemical composition of tobacco
Tabena 1 Xemuckn coctaB Ha TYTYHOT

INDEXES - MNokazaTenw
. Chemical composition of tobacco, % Smokent;,oolgio sttion,
Variety XeMHCKH COCTAE Ha TYTYHOT, % o se
Copra oCTaB Ha HagoT
- Reducing oL . N
Nicotine | ~ sngars | RS/Nicotine| Nitrogen | Ash |RS/Ash K.0 Nicoting| Tar
HukoTHH Pe,qump. PW/HwkoTHH|  Asor Nenen [PW/MNenen : HukotH | KaTtpan
WeKEpH
Sekirka 0.98 15.00 1331 136 | 1110 1.35 | 2.34 084 | 1952
Mumunovo seme| 085 13.30 15.65 246 | 1220 1.09 | 188 074 | 2205
Dzhebel K81 0.60 18.40 30.67 1.84 944 195 | 1.23 056 | 26.59
Zihna 2.03 10.20 5.02 1.98 |17.80| 057 | 0.93 1.87 | 29.07

The results showed higher nicotine
content in Sekirka and Mumunovo seme varieties
when compared to Dzhebel K81, while the
values for Zihna were markedly deviated,
consequently resulting in the significantly
elevated smoke nicotine level. The higher
nicotine content and the lower level of reducing
sugars observed in the case of Zihna variety
reflected upon a substantially decreased value
of the calculated reducing sugars/nicotine index
(5.02 for Zihna compared to 30.67 for Dzhebel

K81). With the second quality index in
consideration — reducing sugars/ash, significant
deviations were also witnessed for Zihna variety
alongside the other three samples (2 — 2.5 times
lower).

The interrelationships between the
studied tobacco varieties with respect to the
quality ratios applied — reducing sugars/nicotine
and reducing sugars/ash — are graphically
depicted on Figure 1.

Fig. 1. Quality indexes of the studied Oriental varieties
pacmkoH 1 lNMokasaTenu Ha KBanUTETOT
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The reducing sugars/nicotine ratio is
considered an objective criterion primarily for
the balance of taste elements (5). The lower
values obtained for Zihna were indicative of a
not quite balanced smoke, but of a rather
intensified physiological and flavour perception
during smoking. The higher values of the redu-
cing sugars/ash ratio suggested a better "abso-
lute" quality of the respective tobacco samples.

Potassium content of tobacco, especially
in the form of organic salts, is a factor
determining to a great extent its combustibility.
The results from our study showed considerably
lower potassium content in Zihna tobacco, thus
distinguishing it from the recognized for their
excellent burning properties Sekirka and
Mumunovo seme varieties. Zihna's chemical
composition and the related to it technological
parameters define the elevated smoke tar yield,
which generally is a common trend in all Oriental
tobaccos. According to EU commission
directives on tobacco smoke control tobaccos
that yield less tar are generally preferred,
regardless of the various techniques for tar
modification (reduction) widely present in
contemporary cigarette production. From this
point of view, tobacco quality should be judged
by taking into consideration the potential tar
yields, as well. It should be noted, however, that
the nicotine/tar ratio was highest for Zihna
variety (0.06 as opposed to 0.02 - 0.04 for the
other varieties studied). Recently, special
attention is paid to the additives incorporated in

the cigarette blends to amplify the intensity and
specificity of taste, odor and flavor perception,
which are all considerably reduced as a
consequence of the high ventilation levels. For
long has been known now the special role that
high-quality Oriental tobaccos play as natural
spices integrated in world's most renowned
cigarette brands. So, the more distinctive
smoking, the more substantial contribution of
Oriental tobaccos from the Basma variety group
- both as physiological impact and as flavor
perception - has its logical place in the design of
the modern cigarette, especially in the light of
the latest concepts for "a less hazardous
cigarette" with improved nicotine/tar ratio (12).

The spectral profiles of the water extracts
from tobacco were applied for a comparison
between the analyzed tobacco varieties grown
in the Dzhebel region. This approach is
implemented in situations when parallels
between different tobacco samples (varieties) are
made. The method could principally be used in
weighing up the degrees of similarity and/or
difference existing among the samples. The
closer the discrete absorption values of individual
samples are situated, the more similar the overall
character in quality aspect should be, without
making general conclusions about quality levels,
i.e. spectral curves do not allow for decisions
about a higher or a lower class of the respective
variety.

The results from the spectral series are
presented on Figure 2.

Fig. 2. Absorption spectra of the tobacco varieties
Npad. 2 AncopnumoHun cnekTap Ha TYTYHCKUTE COPTU
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The parallel between the spectral curves
of Sekirka, Mumunovo seme and Dzhebel K81
varieties disclosed similar patterns in the covered
range, suggestive of a similar manifestation of
the overall quality. Besides, the differences were
more expressed in the range above 270 - 280
nm, i.e. the range where the absorption of
polyphenols and alkaline compounds occured,
while in the preceding range the three Bulgarian
varieties were very close. The spectral profile of
Zihna significantly fluctuated from those of the
other varieties, analogously to the observations
about tobaccos' chemical composition.

In order to build up a more
comprehensive concept about the total quality
of the analyzed tobaccos, a complex evaluation
and ranking was conducted. The samples were
rated with respect to the pre-defined key
parameters (both objective and sensory) -

nicotine and reducing sugars content, reducing
sugars/nicotine ratio, tar yield, expert and
smoking assessment. As target functions in the
process of grading were considered the more
intensive expression of physiological strength
and the balance in taste and odor. For each of
the parameters coefficients of importance (of
impact, of weight) were settled, and quality
indexes were calculated, thus allowing for the
general quality ranking of the varieties to be
made.

The results are presented in Table 2.

The sum total of quality indexes' values
led to the following arrangement of the varieties
according to their overall quality manifestation:
Zihna ranked first, followed by Sekirka and
Mumunovo seme, and in the last place - Dzhebel
K81.

Table 2 — Complex evaluation of tobacco
Tabena 2 KomnnekcHa npoueHa Ha TYyTYHOT

Samplegrading Importance Quality index
Parameter M. |Dzhebel coefficient M. |[Dzhebel| ..
Sekirka ' Zihna Sekirka : Zihna
seme K 81 seme K 81

Nicotine, % | =, 3 4 1 025 | 050|075 | 100 | 025
HukoTUH %
Reducing

sugars, % 2 3 1 4 0.05 020 | 030 | 010 | 040
Peayumpadkxin
wekepn %
Sugars/

Nicotne 2 3 4 1 0.15 030 | 045 | 060 | 015
Wekepw/
HukoTuH

Tar - KatpaH 1 2 3 4 0.15 015 | 030 0.45 0.60
Expert

assessment 2 3 4 1 0.15 030 | 045 | 060 | 015
Ekcnepreka
oleHa
Smoking

assessment 3 1 4 2 0.25 075 | 025 1.00 | 0.50
OuyeHa Ha
nywetse

2.20 | 2.50 3.75 2.05

2 K] 4 1
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CONCLUSION

The comparative analysis determined
that the Greek variety Zihna grown in the
Dzhebel region of Bulgaria significantly differed
from the Bulgarian Basma varieties. The variety
has a potential for growing in Bulgaria targeted
at intensified flavor-physiological smoking
characteristics of the Basma variety group, which

proves important in the new market situation
facing Bulgarian Oriental tobaccos and the
demands of the up-to-date cigarette blends. The
results from the study could readily serve the
future region differentiation of the varieties
forming the Basma ecotype from a market-
oriented point of view.
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KOMMNAPATUBHA TEXHOJIOLWWKA NMPOLIEHKA HA COPTATA 3UHA U
BYFAPCKUTE TYTYHU O1 EKOTUIMOT BACMA

0. Opayes’, B. Hukonosa', B. lNonoBsa?

" IHCTUTYT 3a TYTYyH U TYTYHCKU ripou3sogu - [nosgus
2YHnBep3uTeT 3a npexpaHbeHa TexHosoruja - [lnosams

PE3SUME

Llen Ha oBa npoydyBarbe € fa ce M3BeAe KoMmnapaTvMBHA KapaKTepusauuja Ha rpukara
copTa 3vHa U TpaguLmoHariHiTe 6yrapcku CopTU Of, eKoTUNoT 6acMa, oArneayBaHu BO Le6enckmoT
TYTYHOMNPOM3BOAEH peoH. OfpeeHu ce HajBaXXHUTE NapaMeTpu U nokasaTenuTe Ha KBanuTeToT
0/ XeMUCKUOT COCTaB Ha TYTYHOT 1 AafeHa e CTpyyHa U feryctaTuBHa OLeHKa Ha NpoyyyBaHuTe
copTu. 3abenexxaHu ce CUrHUMKaHTHY PasfnnKy BO XEMUCKMOT COCTaB MoMery 3uHa 1 6yrapckute
COPTU (Ha Np., HUIKOTUH, PacTBOPJIMBM LUPKEpPW, COAPXXMHA Ha nenen), LTO yLlTe noBeKe Joara o
n3pas Kaj pasnukuTe BO KpPMBUTE Ha ancopnyuja Ha BOAEHNOT eKCTpaKT. [lJobneHuTe pesyntartu
Cy><aT Kako OCHOBA 3a KOMIMJIEKCHA OLieHKa Ha NMPOCEYHUOT KBalIUTET U KOHEYHOTO paHrnpaH-e
Ha Npoy4yBaHNTe COpPTHU.

Afpeca Ha aBTopoT:

Aumutap Lpayes

UHCTUTYT 3a TYTYH U TYTYHCKU nipou3Boau - [1nosaums,
Penybnuka byrapuja
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EFFICACY OF SOME INSECTICIDES IN THE CONTROL OF TOBACCO
APHID (MYZUS NICOTIANAE BLACKMAN)

Tanja Vaneva-Gancheva

Tobacco and Tobacco Products Institute, Plovdiv

INTRODUCTION

Tobacco plants are attacked
predominantly by two aphid species: peach aphid
(Myzis persicae Sulz.) and tobacco aphid
(MyZus nicotianae Blackman), which are the
main tobacco pests. The aphids colonize the
lower side of the top leafs and subsequently
spread to the flowers and small capsules. In cases
of mass infestation, conditioned by favourable
weather conditions (temperature, humidity) and
food, tobacco aphids breed intensively and build
colonies very fast, covering densely the entire
leaf surface. Attacked plants slow their
development, blossom prematurely and give
lower quality production.

Adult aphids and their larvae harm the
plants, sucking juices from the leaves, flowers
and young capsules. As a consequence of these
damages, they exude honeydew, which covers
the leaves, and when it dries the leaves glue
together and blacken (3). The big danger, which
the tobacco aphid represents, is conveyed not
only in the direct damages that it causes, but also
in the fact that it transmits viral diseases agents:
Cucumber mosaic virus (CMS) and Potato virus
Y (PVY). M. nicotianae Blackman transmits
these two viruses in larger extend in comparison
to M. persicae Sulz. (8).

The control of aphids is carried out
predominantly with chemical agents and is very
difficult due to aphids' biological and ecological-
adaptive features: multigenerationality, ability

for anolocyclic development, resistant forms, etc.
The pest control is most effective when the
treatment is performed in the beginning of
tobacco's vegetation (the middle of June), which
coincides with the mass migration of winged
adults, and when the disease is still weak and
the infested plants in the field are no more than
5-10% (2).

Multiple treatments and long chemical
control lead to the appearance of the more
aggressive forms of MyZus nicotianae
Blackman, which requires the dosage of
chemicals to be increased and new more toxic
chemical substances to be found.

Some investigators (9) indicate data for
resistance development, which according to
Blackman (1) the development of resistance to
organic phosphorus insecticides is related to the
appearance of a mutation, responsible for the
pink form of M. nicotianae. Harlow C. and
Lampert E. (6) found out that the red form of M.
nicotianae is resistant to organic phosphorus
insecticides. In order not to allow the appearance
of resistant forms, it is necessary aphicides on
the basis of different active substances to be used
during the vegetation period (5).

In connection with the abovementioned,
the aim of the conducted trials was to investigate
the efficacy of some insecticides, applied singly
or in combination, against the tobacco aphid
(Mysus nicotianae Blackman).

MATERIAL AND METHODS

In 2006, experiments in laboratory
environment were carried out at the Tobacco and
Tobacco Products Institute - Plovdiv, Bulgaria,

aimed to establish the biological efficacy of some
insecticides and insecticide combinations for
control of the tobacco aphid:
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Tested insecticides:

The trade names of the insecticides used
in the trials:

Actara 25 VG (triamethoxam), Confidor
70 VG (imidacloprid) and Regent 800 VG
(fipronil) - applied singly. Talsar 10 EK
(bifentrin) was used in combination with the
specified insecticides and in the mixture the
dosage of both insecticides was lowered by 30%.
All insecticide solutions were prepared
immediately before the treatment.

Treatment object - Myzus nicotianae
Blackman

The tobacco aphids (red form) were
collected from naturally infested tobacco plants
- variety Plovdiv 7, in a trial field of the Tobacco
and Tobacco Products Institute - Plovdiv. At the
time when the trials were carried out, the tobacco
plants were in a phenophase butonisation, and
the aphids - in a phase apterous partenogenetic
females adult and larvae.

Laboratory biological examination for
assessing efficacy of the insecticides in time:

To assess the efficacy of insecticides we
used the leaf dip test (4). For each leaf, 50
apterous adult females were counted and
carefully carried over the tobacco leaves. Each
variant encompassed two leaves. The prepared
leaves were dipped for about 5-10 seconds in
petri dishes with d-15c¢m, containing prepared
solutions of the tested insecticides with the
specified concentration. The control leaves were
dipped into tap water. After that, the leaves were
dried from excess insecticide solutions on filter
paper. In order to prevent desiccation of the
leaves, they were placed on a piece of moist
blotting paper and the base of each leaf was
wrapped with cotton, soaked in water. Each
treatment was replicated four times and each
variant included a total of 400 apterous adult
female aphids. The mortality rate was established
24h and 48h after the treatment, and aphids'
vitality was monitored with binocular eyepiece.
The insecticide efficacy for each variant was
calculated with the formula of Henderson and
Tilton (7).

RESULTS

From the results in Table 1, it can be seen
that the best initial effect is achieved with
insecticide combinations: Confidor 70 VG +
Talsar 10 EK and Actara 25 VG + Talsar 10 EK.
The number of living aphids for Variant 4 is 22,
and the efficacy is 94%. For Variant 2 the living
aphids are 26, and the efficacy is 93%.

Forty-eight hours after the treatment the
efficacy for both variants reaches 99% with a
minimal number of 2 living aphids.

From the insecticides that were applied
singly, the highest efficacy - 90% for 24 hours
after the treatment was achieved with Confidor
70 VG, followed by Actara 25 VG - with 78%
efficacy. At the 48th hour the efficacy of Variant
3 reaches 99%, and the efficacy of Variant I -
98%, the number of the living aphids is 5 and 7
respectively.

106

From the data in the table it is also seen
that the addition of Talsar 10 EK from the group
of synthetic piretroids to Confidor 70 VG and
Actara 25 VG accelerates the initial effect and
increases the efficacy with 4% and 15%
respectively, in comparison with the single
application of these insecticides.

The data, obtained for Regent 800 VG
applied singly, show that the efficacy of this
insecticide is not good enough. A large part of
the treated aphids remain alive 24 hours after
the treatment. At the 48th hour the efficacy
reaches 68%. For Variant 6 - Regent 800 VG +
Talsar 10 EK, the efficacy both at the 24th hour
(91%) and the 48th hour (98%) is very close to
the best variants, and the number of living aphids
is 33 and 6 respectively.



T. BaneBa - NaHueBa: E¢pmkacHOCT Ha HEKOM MHCEKTULMAW BO Cy36mBareTo Ha nucHarta sowka (Myzus nicotianae

Blackman)

Table 1. Efficacy of some insecticides and insecticide combinations for control of the tobacco

aphid

Ta6.1 EdumkacHoOCT Ha HEKOWM MHCEKTULMAN N KOMOMHALUN HA MHCEKTULMAN BO Cy36MBaH-eTO

Ha NIMCHaTa BOLUKa

Condition of the population - Ycnoew Ha nonynayujata
‘ Number of Hours after the treatment - Yacoeu Ha TpeTuparse
Vanants living After 24 hours After 48 hours
Dos_age individuals Living Efficacy, Living Efficacy,
Bapujanta Bp. Ha xuen | individuals % individuals %
Aocsa EAMHKU | xuBun eguHkv| Ecpukac- pkuBn efuHkun | Edpukac-
HOCT HOCT
1. Actara 25 VG - -
20g/dka 400 83 78 7 o8
2. Actara 25 VG -
15g/dka + Talsar 10 EK 400 26 93 2 99
- 20ml/dka
3. Confidor 70 VG - -
15g/dka 400 39 90 3 99
4. Confidor 70 VG -
10g/dka + Talsar 10 EK 400 22 94 2 99
- 20ml/dka
5. Regent 800 VG -
3 5g/dka 400 230 40 120 68
6. Regent 800 VG -
2 5gfdka + Talsar 10 EK 400 33 9] 6 98
- 20ml/dka
7. Control - no treatment
KoHTpona HeTpeTupaHa 400 380 B 378 )
CONCLUSIONS

As aresult from the conducted trials, the
following conclusions can be made:

At the 24th hour after the treatment
against tobacco aphid, the following insecticide
combinations have the best biological efficacy:
Confidor 70 VG and Talsar 10 EK; Actara 25
VG and Talsar 10 EK; Regent 800 VG and Talsar
10 EK.

The addition of the synthetic piretroid
Talsar 10 EK to insecticides Confidor 70 VG,
Actara 25 VG and Regent 800 VG results in a

fast initial effect and increases the efficacy of
the combinations in comparison to the single use
of the above-mentioned insecticides.

Among the singly used insecticides,
Confidor 70 VG shows the best biological effect
for control of the tobacco aphid, followed by
Actara 25 VG. Both insecticides reach maximal
effect at the 48th hour after the treatment.

The applied insecticides and insecticide
mixtures are able to restrict the density and the
harmful effect of the tobacco aphid.
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E®PUKACHOCT HA HEKOU MHCEKTULMAWN BO CY3BUBAHKETO HA JIMCHATA
BOLUKA (MYZUS NICOTIANAE BLACKMAN)

T. BaHeBa-lNaH4yeBa
UHCTUTYT 3a TYTYH U TYTYHCKM npom3soau - 1nosaus

PE3UME

Bo 2006 roavHa ce nssenyBaHu eKCrepuMeHTU BO flabopaTopucka cpeaunHa, Bo VIHCTUTyToT
3a TYTYH 1 TYyTyHCcKn npoussoau (UTTI) - MNMnosgue, Byrapuja, 3a npoyyysame Ha 6uonowkara
e(PnKaCHOCT Ha HEKOWU MHCEKTULNAMN N UHCEKTULMAHN KOMOHAaLUN BO Cy36UBaH-€TO Ha N1cHaTta
Bowka (Myzus nicotianae Blackman). EKcnepyMeHTUTE ce nocTaBeHn BO 6 BapujaHTU U KOHTposia
BO YeTUpM NOBTOPYBaHa, Ha TYTYHCKU pacTeHunja o onuTHOTO none Ha NTTT1-MNnosaus, npupoaHo
3apaseHun co nucHa BoLlKa (ypseHa popma). 3a npoueHka Ha ethrkacHoCcTa Ha MHCEKTULMAUTE BO
oApeeH BPEMEHCKN Nepunos, KOPUCTEH € MeTOAOT Ha NOToNyBaHe Ha NIMCTOT. YTBPAEHO e Aeka
cnefHvBe KOMOMHaUMW Ha MHCEKTUUMAWM nokagysaaT fobpa buonowka eukacHocT NpoTus
nucHata Bowka: Confidor 70 VG Bo gosa o 10g/aka u Talsar 10 EK Bo go3a og 20 ml/aka; Actara
25VG Bo go3a of 10 g/aka u Talsar 10 EK B0 go3sa of 20 ml/aka; Regent 800 VG BO go3a of 2.5 g/
Aka un Talsar 10 EK Bo gosa og 20 ml/gka. Og eguHe4vHuTe uHcektnumam, Confidor 70 VG Bo fosa
oA 15 g/akan Actara 25 VG B0 go3sa og 20 g/aka nokagaa gobap 6uonowku eoekT NpoTUB NMcHaTa
BOLLKA Ha TYTYHOT.

Afpeca Ha aBTOpOT:

Tawa BaHeBa-laHYeBa
UHCTUTYT 3@ TYTYH U

TYTYHCKU npou3Boau - [1nosaus
Penyb6rinka byrapuja
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B/IMJAHUE HA JONMOrOANWIHOTO (KOHTUHYUPAHO) FYEPEHE
BP3 COAPXWHATA HA KAJIUYM BO XYMYCHO-KAPBEOHATHA NMO4YBA U
HEroBOTO YCBOJYBAKE O] CTPAHA HA TYTYHOT

PaTtka BoxuHoBa, lNeHka 3anpjaHoBa
UIHCTUTYT 3a TYTYH U TYTYHCKU npepaboTku - [1nosams

BOBE[]

KannymoT e enemeHT KOj Bnujae Bp3
nofobpyBarbeTO Ha HEKOW KBAJIMTETHM CBOjCTBA
Ha CyBMOT TYTYH Kako coropyBareTo, 6ojaTa n
enactunyHocTta (JoHeB n ap. 1971).

Cnopep Banogopcku (1971) co gonasa-
Hoe Ha KanuymoBwu Fybpurba ce nofobpysa pas-
MeHaTa Ha a3oT M jarnepog, WTo npuaoHecysa
3a 3rofieMyBar-e Ha NPUHOCOT.

PeXXnMoT Ha 0BOj BaXXEH XpaHiuB ene-
MEHT € MpOoy4yyBaH Of MHOry aBTOpW, MpeKy
n3BeyBarbe Ha MOJICKM ONUTU CO CUCTEMATCKO
rybperse Kaj noseke kKyntypu. Konesa u cop.
(2001) koHcTaTupane geka 6e3 KanuymoBo
fy6pe no 28-roguHo oAarnedyBare Ha N4eHKa
Joara [o HamarnyBarbe Ha NOABWKHUOT Kanuym
a no4ysaTta O OpPaHWYHUOT CJloj crnopej
pe3epBuUTE Ha OBOj XPaHUB €fTEMEHT MOMUHYBa
BO NoHUCKa KaTeropuja. dununos (1977) yTep-
OUn geka cuctemaTckoTo fybperse CO HUCKU
031 Ha Kanmym He ro U3MEHWSO0 CyLUTECTBEHO
KanvyMoBMOT PeXX1MM BO Nno4sara.

Bo onnT co MOHOKYNTYPHO oAarneay-
Bame Ha n4yeHuua, bopucos n cop. (1988)
yTBpAune geka npu fyépewe co KanuymoBsu

fybpurba cekoja roanHa, ce NoCTUrHano cyl-
TECTBEHO 3rofieMyBaH-e Ha pe3epBuTe Ha nog-
BWXEH Kanvym Bo noysarta. CadoHoB u cop.
(2002) ncrakHyBaaT Ageka cucteMaTcko fybpe-
He CO Kannymosu Fybpura BO nepuop of 86
roAvMHU MMa Mo3WMTMBHO BfvjaHWe BP3 coAp-
>KMHaTa u pasmeHarta Ha KanuymoT BO nodsaTa.

AHrenos n Jumutposa (1978) ucrtak-
HyBaaT [eKa oLeHa Ha YCNoBuUTe 3a MUHeparnHa
nucxpaHa Ha pacTeHujaTa ce npasu Bp3 OCHOBA
Ha pesynTaTuTe Of aHanu3uTe Ha noysara u
Ha pacTuTenHuoTt martepujan. Cnoped nctute
aBTOpW, XEMUCKUOT COCTaB Ha pacTeHujaTa e
MHOrY TEXOK 3a npeTcTaByBaHe, HO HEroBOTO
npoy4vyBaHe € MHOry BaXXHO, 3aToa LTO pac-
TEHNETO € YyBCTBUTENEH NHANKaTop, buaejkn
r MHTerpupa cute akTopu Kou Bnvjaat Bp3
NoABUXXHOCTA Ha XPaHIMBUTE MaTepun.

Llenta Ha oBa ucTpaxyBsare e ga ce
aHanuaupaaT MpOMEeHUTe Ha cofp>XXuHata Ha
Kanuym BO no4sarta no 39-roguiHo cucTte-
MaTCKO Fybpere U BfiMjaHUETO Ha pasfnyHuTe
HMBOA Ha pe3epBu BP3 COAPXUHATA Ha Kanuym
BO TYTYHCKOTO pacTeHue.

MATEPWUJAINT U METO/[] HA PABOTA

WcnuTtyBararta ce HarnpaBeHU BO yCo-
BW HA MHOTYroAuvlieH MOHOKYITYPEH OMUT CO
fybpere, noctaseH Bo 1966 roguHa. Bo oBa
ncTpaxysarse ce BknydeHn 2004 n 2005 rognHa
(wTo npetctasyBa 38 u 39 roguHn of nocrta-
ByBaH-€TO Ha onuToT). lNo4vBaTa e XyMycHo-Kap-
60HaTHa, CO CpeHO-MOKEH XYyMYCEH XOPU3OHT
N TEXXOK NECOKNNBO-TNIMHECT cocTas (hmanyka
rnvHa 47,3%). Cogp>xxuHata Ha BKYMNeH XyMyc
(no TjypuH) nsHecysa 3,01%, Ha BKyneH asoT
(no Kjengan) on 0,147 0o 0,180%, Ha noaBUMKEH
docdop (no Egner-Rvem) 1,5 mg/100 g noysa,

Ha necHogocTaneH kanvym (no Mundesa) 40 -
50 mg/100 g noyBa. Peakuujata Ha noysaTa €
ankanHa pH(HZO) - 8,5 (BaptamaH, 1968,
BapTtarsaH, 1979).

WcnutyBaHa e copTtarta lNnosaus 7 oA
pPeoHOT Ha YcTuHa.

Cekoja rogvHa of NocTaByBaHeTO Ha
onuTOT [0 AeHec ce BHecyBa asoT, dhoccop 1
Kanuym (noeguMHeYHO U KOMOMHMpaHo) BO
cnegHuee konndectea: N, N, ., N, N. P P_,,
P, MK, nK HOKpaj.MMHepaJ'IHOTO ryépere
ce ncnuTysalle N BfIMjaHNETO Ha OPraHCKOTO
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fy6pe co 2 ToHn Ha Aekap. ['y6purbata ce ao-
AaBaHy eJHOKPaTHO Npu nocnieaHaTta nposieTHa
06paboTKa, 1 Toa: a30TOT BO (hopma Ha Kapba-
Muga, ochopoT Kako Tpunneke, cynepdoc-
haToT 1 KannmymoT Kako Kannymos cyndart.

Opf cekoja BapujaHTa ce 3eMeHU Mnou-
BeHV Npobu Ha gnaoyuHa 0 - 25 cmn ogpeaeHa
€ BKynHaTta coAp>XXuHa Ha Kanuym, a pasnara-
HeTo e HanpaseHo co HF, HCIO, n HNO, (no
BAC ISO 14869-1) n cogp>xvHaTa Ha NoABUXEH
kanuym o 2n HCI.

W Bo gBeTe roguHu Ha MCTpaxkyBame
(2004 n 2005) n3BpLLEHN CE XEMUCKN aHanMsu
Ha pacTUTENTHMOT MaTepujan of NocTaBeHUTe
BapujaHTu.

Bo Bpeme Ha BereTauujata 3emeHu ce
npo6u 1 Toa Ha NOYETOK Ha 6yjHNOT nopacT (35

JeHa no pacafyBareT0); TEXHWUYKA 3PefiocT U
nucjata of AOMHKOT nojac (56 aeHa no pacaay-
BaHE€TO), cpeieH nojac (77 geHa no pacagysa-
H-ETO) M ropeH nojac (98 AeHa no pacagyBaH-eTO).

OppeneH 6poj pacTeHnja o, cekoe NnoB-
TOpyBaH-€e Ha COOABETHATa BapujaHTa ce oTCTpa-
HeTW o noyBaTa, pasgesieHn ce no opraHu, Nnpo-
MueHU, mkenpany 30 MyH Ha 80 °C 1 cyLueHu BO
TepMocTaT Ha 65 °C 1o Bo34yLUHOCYyBa cocTojba.

CopgpxunHata Ha K (%) e onpegeneHa
co nomow Ha AAC nipeky cyBO coropyBare Ha
pacTuTenHUOT MaTtepujan Bo MydanHa nedyka
Ha Temnepatypa Ao 500 °C 5 yaca v pacTeBopame
Ha nenenTta Bo 20% HCI.

PerpecnBHa aHanusa Ha nogarounTe e
HanpaBeHa CO MOMOLU Ha CTaTUCTMYKM NakeT
SPSS.

PE3YJNITATU U AUCKYCUJA

MoTeHumjanHaTa NIOAHOCT Ha noysaTa
CO Kanuym ce onpefenysa cnopej HerosaTa
BKynHa cogp>kuHa (Munyesa, 1976). Taka, konu-
YyMHaTa Ha Kanuym BO no4ysara e TECHO NoBp3aHa
CO MUHepasiHMOT COCTaB Ha MaTUYHUOT cyn-
CTparT, KOj BO HawmTe noysu Bapupa og 0,3 o
3,7%. Bo Byrapwja npeosnagysaat no4YBUTE CO
BUCOKa BKYMNHa KonndnHa Ha kannym Hag 1,6%.
XymycHo-kapboHaTHaTa no4Bsa Ha Koja e nocTa-
BEH MHOryroguwHUOT ONUT ce oASIMKYBa CO

oapeaeHa coapxuHa Ha BkyrneH K, 1,12-1,42%
(Tabena 1). Kako pesyntar Ha 39-roauLLIHOTO Fy6-
puHba Ha noYBaTa co KanmymoBu FybpuHsa Jo6u-
€HW Ce rofieMm NPOMEHU Ha BKYMHNOT KaninyMm BO
cnopefba co KoHTponHaTa BapujaHTta (NP K ).
3ronemyBareTo Ha BKYMHUOT K ce ABMXu of
196 no 21,4% kaj BapujaHTata Kage KanmymoTt
ce fojasa camo CO M1HepariHo Fyépe, a e HelTo
noBMCOKa Kaj BapujaHTUTe CO AofaBare Ha
OpraHcko-MuHepasnHa cMmeca Ha fyope (26,8%).

Tabena 1. CoapxxuHa Ha BKyneH kanuym (K0, %) Bo No4BeHMOT coj 0-25 cm
Table 1. Total potassium content (K, O, %) in the upper soil level

Hueo na tyoperwe 1.0 Pazauka ciipema netyépenaina Koniapoaa ,%
Fertilization level ? Difference with the untreated control, %
NP K, — O 1,12 -

N;s 1,13 +0.9

N 1,17 +4.5

NsPs 1,19 +6.3
N:K- 1,34 +19.6

N:P, K, 5 1,33 +205
P, K. 1,36 +21.4
NP7 K s+ oprancko fyGpe

N5P1_5K7_5+ manure 1’42 +26:8

Mpu KOHTUHYMpaHOTO FybpeHe COo Ka-
NMyM HacTaHyBaaT MPOMEHN U BO COAPXXMHATa
Ha NecHOAOCTanHWOT Kannym, WTo 0CcO6eHO
CUSHO € opaseHa Kaj KOMOMHUPaHOTO Fybperse
(MMHEepanHo UNn opraHckKo-mMnHepanHo). Xy-
MyCHO-KapboHaTHaTa no4sa, Ha Koja € NocTaBeH
MHOTYroAMLHNOT ONUT Ce KapakTepusupa co
MHory fo6pa 06e36eeHOCT CO niecHogocTaneH
kanuym 40 - 50 mg/100 g noysa (BapTarsaH,
1979).
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MopgaToumTe 3a coap>XuHaTta Ha noga-
BUXHUOT Kanuym Kaj BapujaHTuTe 6e3 Kanu-
YMOBO fybpe nokaxysaaT AeKa Npvu MOHOKY/I-
TYPHOTO KOHTUHYUPaHO oArneayBare Ha TyTy-
HOT, HEMA 3HAYUTESTHN NPOMEHN Ha KONnYmMHaTa
Ha uctuot enemeHT (Tabena 2). OBue pesyn-
TaTu yKaxkyBaaTt Ha Toa JeKa XyMyCcHO-kap6o-
HaTHaTa no4sa e f06po 06e36eaeHa Co NecHo-
JocTaneH Kanuym u moxe Aa 06e3bean nobpa
3acTaneHoCcT Ha OBOj efleMEeHT 3a NoJoNr Bpe-



P. BoxxuHoBa, . 3anpjaHoBa: BnvjaHne Ha 4ONroroAgMWHOTO (KOHTUHYMPaHO) fybpere BP3 coagp>XnHaTta Ha Kanuym Bo
XYyMYCHO-KapboHaTHa no4Ba 1 HEroBOTO YCBOjyBare Off CTpaHa Ha TyTyHOT

MeHcku nepuog. CtojaHoB 1 Ap. (1977) onuwy-
BaaT JeKa Kaj BapujaHTUTE BO KOU HE € BHECEHO
KanuymoBo fybpe, foAaBaHeTO Ha a30THO Fy6-
pe e Np14YMHa 3a NorosIeMo HaMmaslyBarbe Ha noga-
BWXHUTE (POPMM HA Kanuym.

OBaa nojaBa aBTopuTe ja objacHyBaaTt
co nogobpara pa3BMEHOCT HA KOPEHOBMOT CUC-
TEM M MOrofIEMMOT M3HOC Ha Kanuym of noysa-
Ta. M nokpaj Toa wTto e mana, oBaa TeHaeHuuja
ce 3abenexyBa U BO HalIUTe UCTpaxKyBama -
KOJINYMHaTa Ha fiecHO4OCTanHMoT K BO KOH-
TponHara BapujaHTa (H I K ) e manky noemcoka
BO OHOC Ha BapujaHTaTta Co a30THO fybpere
(H, 4, H,uHJ ). BapTatbax (1979) coonwtysa
Aeka no 13-roguiiHoTo Fybpemse, 3rofieMyBaHe
Ha cogpxuHaTa Ha K ce 3abenexysa camo BO
OpraHcKoMuHeparnHaTta wema. HawuTte noga-
TOLM Cce 3a eAeH MHOTY MOAOSr Mepro Ha KOHTK-
HyupaHo fybpere co KanvymoBsu Fyépuea, u
noKaxxyBaar [eKa Nnokpaj opraHoOMMHepasiHOTO
fybperse 1 Kaj ocTaHaTUTe BapujaHTu fyépeHu
co K,SO, ce 3abenexysa srofiemeHa cogpxvHa

Ha necHoAocCTarneH Kannym, CropegeHo Co Hero-
BaTa 3actaneHocT oTyuMTaHa Bo 1966 roguHa.
36oraTyBaH-eTO Ha No4YBaTa co JIeCHOA4OCTaneH
K, 3a pacTteHujaTa nma pasfimdHo TeMMo rno roau-
Hu (Tabena 2). Bo 3aBUcHOCT o, fy6pereTo, BO
npeute 13 rogmMHN ce NOCTUrHaTK onpeaeneHu
HMBOA Ha ycBOeH K, KouwTo BO criegHuTe 26
rogvHn He ce npomeHeTU. 3Ha4ajHoO jacHU
passnvKu ce jaByBaat BO KOJIMYECTBOTO Ha A0C-
TaneH K Bo 3aBMCHOCT 04 BUAOT Ha foAafeHuTe
fy6pursa (MUHEPanTHU UM OPraHCKK).
MHoOryroguLHOTO BHECYBaH-€ Ha OpraH-
CKO fybpe 3aeiHO CO MMHEPAnHOTO fybpe 06e3-
6eayBa MHOTY MOrofIEMO HaTpynyBaHse Ha yCBO-
€HVOT Kanuym Bo cnopegba co octaHaTuTe Ba-
puvjaHTW, Kaj Kon ce gogasa caMo MUHepanHo
fy6pe. MNokpaj Toa, WTO CO opraHcKoTo fy6pe
ce BHecyBaaT AOMOSTHUTESTHN KOSIMYUHM Ha Ka-
nnym, XKykosa u CnnaeBa (1966) ykaxxysaat Ha
Toa Aeka oBa fybpe BO NoABMXHUTE (hOeEMM Ha
Karnmym He ce BUCOKMU, LUITO OBO3MOXXyBa NoAor-
ro 3aeMHO 1ejCTBO Ha OBOj ENIEMEHT BO No4BaTta.

Tabena 2. Cogp>XuHa Ha yCBOEH KanuMyM BO MOYBEHUOT cnoj 0-25 cm, mg/100 g
Table 2. Available potassium content in the upper soil level (0-25 cm), mg/100g

Huso na tyopermwe 1978 2o00una* 2004-2005 z00una
Fertilization level Year 1978 2004-2005 period
NoPoKo— O 43,0 422
N;s - 41.1
N; 41,0 39,7
NP, s 41,0 38,2
N:K- 5 33,0 36,0
NsP’;_sK’LS 5 l ,0 5 8‘2
P..K-. 52,0 39,0
N:P; K75+ obopckn Top
NsP:K; s+ manure 28,0 1052

* - [No BapTtaHujaH (1978); by Vartanyan (1978)

MogaTouuTe 04 XEMUCKMTE aHanu3n Ha
pacTeHunjaTa ce npeTcTtaBeHu Bo Tabena 3.
KoHueHTpaumjaTa Ha KanuMym BO TYTYHCKUTE
pacTeHuja ce asmxun o 0,29 no 4,09% v Bapupa
BO 3aBMCHOCT 0f] OpraHoT, pasaTa Ha pasBoj u
oA fyéperseTo. Bucoka cogp>kmHa Ha K ce 3abe-
nexyea BO cTebnara, nucjata BO pa3Boj 1 Co-
useTtujata. Jlucjata BO TEXHUYKA 3PESOCT 1 npe-
3peaHnTe fn1cja umaaT NoHMCKa KOHLeHTpauumja
Ha K ycnoeeHa of ronemara nogBu>XHOCT Ha
€1IeMEHTOT KOH nomnaguTe, T.e. OpraHnTe BO
nopact u TkaeHuuaTa. Bucoka cogpxuHa Ha K
BO OpraHuTe BO nopacT e 3abenexxaHa Bo onu-
TOT co pa3num4yHu TunosuTe TyTyH (Lu et al., 2005;
Echlin, 1989; Mylonas, 1984). Ha no4eToKOT 0
aKTUBHMOT nopacT (35 feHa o pacagyBareTo),
coAp>XuHaTa Ha Kanuym Bo cTeb10TO € NoBu-

coKa Bo cnopezgba co HeroBata cogp>kmHa npuv
nocnegHoTo Habmyaysare. Crnopen Mylonas
(1984), Bo npBuTe hasun Ha BereTauujaTa TyTy-
HOT yCBOjyBa NOBEKE KanMyM OTKOJSIKY LUTO My
€ NoTpebHO 1 efileH Aen of Hero ce HaTpynysa
BO cTe6n0TO. Bo HaTaMowHuTe hasun KanmymoT
oA, cTebnoTo ce NpUABMKYBA KOH NTMCTOBUTE.
MuTtpesa n Anoctonosa (1986) Bo onut
CO TYTYHOT BUpLIHMja BO CajoOBM yTBpAMe
Jeka KoHueHTpaumjaTa Ha K e Hajsucoka BO
TEXHUYKN 3penuTe nucja o, AOSTHUOT 6epbeH
rnojac, a ropH1UTe 3penu nucja ce CKopo Cupo-
mMawHu co K. Bo HalweTo uctpaxysame He ce
3abenexyBa jacHa 3aBUCHOCT Mely coapXXuHarta
Ha K BO TexHUYKK 3penuTte nucja n 6epbeHnoT
nojac. CosaafeH1Te pasnnyH1 HNBOA Ha pesep-
Ba CO AOCTaneH Kanvym BO noyBaTta MoKaxy-
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BaaT BNMjaHUe BP3 KOHLUeEHTpauujata Ha OBOj
€MeMeHT BO pacTUTESTHUTE OpraHu.

Cnopep, Mylonas, et al. (1981) kanuy-
MOBOTO fy6pe uma norosieMm eeKT Bp3 coap-
»XMHaTa Ha K BO pacTeHujaTa, Kora TYTyHOT ce
OArneayBa Ha Mo4YB CO HUCKA coapXXmHa Ha K.
Bo cnpoTuBHO, Kora BO no4ysarta Mma rosieMo
Konu4ecTBO Ha K, co BHeECYBaH-€e Ha KarmyMoBo
fybpe, KOHUEHTpaumjaTa Ha OBOj efIEMEHT ce
3rofiemyBa BO CUTE OpraHu Ha pacTeHMeTo.
Jones et al. (1991) Bo 3aBUCHOCT o/ (ba3aTa Ha
pasBoj Ha TYTYHOT M oT4yMTane cregHuee
KoHUeHUTpauun Ha K Bo nepuogoT 35 - 40 aeH
no pacagyBsareTo Ha TyTyHOT 1,70 - 3,20%, o4

45 po 60 geH - 2,20 - 4,1%, op 60 go 70 AeH -
1,60 -3,30% nop 80 8o 100 geH - 1,60 - 3,20%.

Bo HawwmoT onuT, U nokpaj gobparta
06e36eeHOCT Ha no4yBaTa co goctarneH K (oco-
6eHo BO BapujaHTaTa Co OPraHoCKO-MUHEPaSTHO
fybperse) 1 cekoja rogmMHa BHeCyBaH-€ Ha Kanu-
YMOBO y6pe, KoHLeHTpauujaTa Ha K Bo nucHaTa
TKaeHu1La 0cTaHyBa Ha HACKO HMBO. Toa MoXXebu
ce [OJKM Ha BMcOKaTa CoAp>XXMHA Ha Kanuym
BO XyMyCHO-kapboHaTHaTa no4sa u Ha aHTaro-
HU3MOT Mefy KanuymoT, 1 KanuuyMmoT, Npu LWTO
WMHTEH3MBHOCTA Ha yCBO-jyBakeTo Ha K MHory
ce cHmxyBsa (EHnkoB un BeHeBckuy, 1984).

Tab6ena 3. Coap>xxunHa Ha Kannym Bo Hag3emHata buomaca Ha OpueHTasnCku TyTyH copTa
lMnoBamB 7 BO 3aBUCHOCT o/ fybpereTo, Npocek 3a 2004-2005 roamHa Bo % cyBa maTepuja

Table 3. Potassium content in the above-ground biomass of oriental tobacco variety Plovdiv 7 as dependant
on fertilization, average for 2004-2005, % from dry matter

Hugo na 35 nem* 56 men 77 nen 98 nen
iyopeme Day 35 Day 56 Day 77 Day 98
Fertilization 1 3 1 2 3 1 4 2 3 1 4 4a 2 5
level

NoPoKo—0 | 3416| 1,83| 242(0,80| 1.81] 220] 071] 1,08 1,50 1,70| 0,52| 1,00| 1,25 3,24

Nes 225)1196|209[({099| 195[166] 0,78] 092] 1,37] 1,33)| 057| 0,77) 1,20 2,90

Ns 21212021 235/080] 182]184]| 065]| 112) 1,58 114[ 049] 0,72 [ 1,05] 292

NoPs 2552101 2451072| 168] 1,73]| 050| 1.00) 1,55| 0,83( 029] 0,34 0,70 2,48

NsK7s 2771243]13501131] 225|1225|106|166) 1,87 107( 079] 074 1,02 3,00

NP75Kzs 390[301]3781194| 252]|329]|175|271)264]| 179[ 155|162 167 3,24

P:1sKss | ago| 278 305 174| 255| 273| 147] 1.87] 214| 1,03] 121] 163] 1,42| 385
NsP7sKos+
0BOpCKH TOP | 4 69| 4.02| 377|272 315| 2,36 | 217 | 2.18| 2,04 | 2,58 | 1.62| 203 | 1,74 320
NP7 sKq s+

manure

*- [leHOBU MO pacagyBaHe;

1- cTebna; 2- TexHU4KK 3penu nucja; 3- nucja Bo nopacT; 4- npespeaHu nucja o 4ONeH
nojac; 4a- npe3peaHu n1cja oA cpefeH nojac; 5- couseTune

Days after transplanting:

1 - Stalks; 2 - leaves in technical maturity; 3 - leaves in radpi growth; 4 - over matured leaves from
the lower belt; 4a - over-matured leaves from the middle belt; 5- inflorescence

Bo ycnosu Ha norosieMo KOnn4ecTBo N3paseHa no3uTMBHa Kopenauuja ce

BKYMNEH 1 MOABWXEH Kanuym BO no4ysBarta ce
3a6enexkyBa 1 NoOBNCOKa COAPXKMHA Ha Kannym
BO TEXHWYKN 3penuTe nucja o Tpute 6epbeHu
nojacw.

Y=-5,100+5148 K

¥Y=-0,256+0,030 Kﬂx

Momana 3aBUCHOCT ce jaByBa Mefy
coAp>XMHaTa Ha Karnuym BO JIMCTOBUTE BO

Y=-4,417+4,745 K

BKYIICH

¥Y=0,480+0,020 K

MOJ{BUXKEH
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R=0,880%*
R=0,946%**

R=0,868**
R=0,668

yTBpAyBa Mmefy cogp>XvHaTta Ha Kanuym BO
NNCTOBUTE BO TEXHMUYKA 3PESioCT 04 AOSTHUOT
6epbeH nojac N KOIMYECTBOTO Ha BKYMEH ”
NOABWXEH KalnyM:

R>=0,774
R>=0,895

TEXHW4YKa 3penocT 0f CPEeAHUOT Nojac U Konu-
yMHaTa Ha Kasiym BO rnoysaTa:

R>=0,754
R>=0,446



P. BoxxuHoBa, . 3anpjaHoBa: BnvjaHne Ha 4ONroroAMWHOTO (KOHTUHYMPaHO) fybpere BP3 coagp>XnHata Ha Kanuym Bo
XYMYCHO-KapboHaTHa no4Ba 1 HEroBOTO YCBOjyBare Off CTpaHa Ha TyTyHOT

3aBucHocTa nomMery cogp>xvHaTa Ha kanvym Bo
rOpHUTE 3penu nncja 1 Bo no4sarta UcTo Taka e

nocnaba Bo crnopenba co HUBHOTO 3aE€MHO
[ejCTBO BO fiucjaTa o4 JOSHUOT nojac.

Y=-1070+1851K,_ . R=0,647*%  R>=0,419
V=0625+0012K, R=0,751 R?=0,564
3AKITYYOLM

1. py MOHOKYNTYPHO oArneayBane Ha
TYTYH Ha XyMycHo-kapboHaTHa rnoysa 6e3 ry6-
pere goara go cnabo HamasnyBahe Ha Kanvy-
MOT W no4BaTa OCTaHyBa BO KaTeropujara Ha
MHory fobpa 06e36e4eHOCT CO OBOj E/TEMEHT.

2. Kako pesynTtaT Ha MHOryroavLiHoO
KOHTUHYMPaHO BHECYBaHE Ha Kannmymosu fy6-
pyHba, CoAPXXUHATA Ha BKYMHUOT U NOABWKHUOT
KanvymoT BO no4ysarta pacTte. 36oraTtyBareTo
Ha noysara co KasmyMm e Hajronemo npu goaa-
BaH€ Ha OpPraHCKOOMUHeparsHo Fybpe.

3. IlucjaTa BO nopacT umaaTt noronema
KOHLIEHTpaLumja Ha Kanuym Bo cnopeba co OHve

BO TexHu4Ka 3penoct. Ctebnara Ha TYTyHOT
nmaaT BUCOKa COAPXKUHA Ha KanmyM 1 0BOj op-
raH e MOXe fa uma BrvjaHue Bp3 HamarnyBaHe
Ha KanuymoBuTe pe3epBn BO noysara.

4. Co3gafeHunTe pasfin4yHu HMBOA Ha pe-
3epBa Ha JocTaneH Kanvym umaar BnvjaHune Bp3
KOHLEeHTpauujaTa Ha OBOj eNleMeHT BO pacTu-
TenHuTe opraHn. YTBpAeHa e cpeHa 4o CUITHO
Nno3nTMBHA Kopeauuja nomery cogp>xvHaTa Ha
Kanuym BO TEXHUYKU 3penuTe nucja og Tpute
nojacu n KoNU4YMHaTa Ha BKYMEH M NOABWXEH
Kanuym Bo rnodsara.
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EFFECT OF LONG-TERM FERTILIZING ON POTASSIUM CONTENT IN
RENDZINA SOIL AND ITS UPTAKE BY TOBACCO

R. Bozhinova, P. Zapryanova

Tobacco and Tobacco Products Institute — Plovdiv

Bulgaria

SUMMARY

The effect of long-term fertilizing with K SO, on the total and available potassium content
in the soil was studied in an experiment set up in 1966. Build-up potassium levels were found to
have pronounced effect on the chemical composition of tobacco plant. Correlation coefficients
between K content in mature leaves and potassium content in the soil were calculated.
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EFFICACY OF SOME INSECTICIDES IN THE CONTROL OF TOBACCO
APHID (MYZUS NICOTIANAE BLACKMAN)
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INTRODUCTION

Tobacco plants are attacked
predominantly by two aphid species: peach aphid
(Myzis persicae Sulz.) and tobacco aphid
(MyZus nicotianae Blackman), which are the
main tobacco pests. The aphids colonize the
lower side of the top leafs and subsequently
spread to the flowers and small capsules. In cases
of mass infestation, conditioned by favourable
weather conditions (temperature, humidity) and
food, tobacco aphids breed intensively and build
colonies very fast, covering densely the entire
leaf surface. Attacked plants slow their
development, blossom prematurely and give
lower quality production.

Adult aphids and their larvae harm the
plants, sucking juices from the leaves, flowers
and young capsules. As a consequence of these
damages, they exude honeydew, which covers
the leaves, and when it dries the leaves glue
together and blacken (3). The big danger, which
the tobacco aphid represents, is conveyed not
only in the direct damages that it causes, but also
in the fact that it transmits viral diseases agents:
Cucumber mosaic virus (CMS) and Potato virus
Y (PVY). M. nicotianae Blackman transmits
these two viruses in larger extend in comparison
to M. persicae Sulz. (8).

The control of aphids is carried out
predominantly with chemical agents and is very
difficult due to aphids' biological and ecological-
adaptive features: multigenerationality, ability

for anolocyclic development, resistant forms, etc.
The pest control is most effective when the
treatment is performed in the beginning of
tobacco's vegetation (the middle of June), which
coincides with the mass migration of winged
adults, and when the disease is still weak and
the infested plants in the field are no more than
5-10% (2).

Multiple treatments and long chemical
control lead to the appearance of the more
aggressive forms of MyZus nicotianae
Blackman, which requires the dosage of
chemicals to be increased and new more toxic
chemical substances to be found.

Some investigators (9) indicate data for
resistance development, which according to
Blackman (1) the development of resistance to
organic phosphorus insecticides is related to the
appearance of a mutation, responsible for the
pink form of M. nicotianae. Harlow C. and
Lampert E. (6) found out that the red form of M.
nicotianae is resistant to organic phosphorus
insecticides. In order not to allow the appearance
of resistant forms, it is necessary aphicides on
the basis of different active substances to be used
during the vegetation period (5).

In connection with the abovementioned,
the aim of the conducted trials was to investigate
the efficacy of some insecticides, applied singly
or in combination, against the tobacco aphid
(Mysus nicotianae Blackman).

MATERIAL AND METHODS

In 2006, experiments in laboratory
environment were carried out at the Tobacco and
Tobacco Products Institute - Plovdiv, Bulgaria,

aimed to establish the biological efficacy of some
insecticides and insecticide combinations for
control of the tobacco aphid:
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Tested insecticides:

The trade names of the insecticides used
in the trials:

Actara 25 VG (triamethoxam), Confidor
70 VG (imidacloprid) and Regent 800 VG
(fipronil) - applied singly. Talsar 10 EK
(bifentrin) was used in combination with the
specified insecticides and in the mixture the
dosage of both insecticides was lowered by 30%.
All insecticide solutions were prepared
immediately before the treatment.

Treatment object - Myzus nicotianae
Blackman

The tobacco aphids (red form) were
collected from naturally infested tobacco plants
- variety Plovdiv 7, in a trial field of the Tobacco
and Tobacco Products Institute - Plovdiv. At the
time when the trials were carried out, the tobacco
plants were in a phenophase butonisation, and
the aphids - in a phase apterous partenogenetic
females adult and larvae.

Laboratory biological examination for
assessing efficacy of the insecticides in time:

To assess the efficacy of insecticides we
used the leaf dip test (4). For each leaf, 50
apterous adult females were counted and
carefully carried over the tobacco leaves. Each
variant encompassed two leaves. The prepared
leaves were dipped for about 5-10 seconds in
petri dishes with d-15c¢m, containing prepared
solutions of the tested insecticides with the
specified concentration. The control leaves were
dipped into tap water. After that, the leaves were
dried from excess insecticide solutions on filter
paper. In order to prevent desiccation of the
leaves, they were placed on a piece of moist
blotting paper and the base of each leaf was
wrapped with cotton, soaked in water. Each
treatment was replicated four times and each
variant included a total of 400 apterous adult
female aphids. The mortality rate was established
24h and 48h after the treatment, and aphids'
vitality was monitored with binocular eyepiece.
The insecticide efficacy for each variant was
calculated with the formula of Henderson and
Tilton (7).

RESULTS

From the results in Table 1, it can be seen
that the best initial effect is achieved with
insecticide combinations: Confidor 70 VG +
Talsar 10 EK and Actara 25 VG + Talsar 10 EK.
The number of living aphids for Variant 4 is 22,
and the efficacy is 94%. For Variant 2 the living
aphids are 26, and the efficacy is 93%.

Forty-eight hours after the treatment the
efficacy for both variants reaches 99% with a
minimal number of 2 living aphids.

From the insecticides that were applied
singly, the highest efficacy - 90% for 24 hours
after the treatment was achieved with Confidor
70 VG, followed by Actara 25 VG - with 78%
efficacy. At the 48th hour the efficacy of Variant
3 reaches 99%, and the efficacy of Variant I -
98%, the number of the living aphids is 5 and 7
respectively.
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From the data in the table it is also seen
that the addition of Talsar 10 EK from the group
of synthetic piretroids to Confidor 70 VG and
Actara 25 VG accelerates the initial effect and
increases the efficacy with 4% and 15%
respectively, in comparison with the single
application of these insecticides.

The data, obtained for Regent 800 VG
applied singly, show that the efficacy of this
insecticide is not good enough. A large part of
the treated aphids remain alive 24 hours after
the treatment. At the 48th hour the efficacy
reaches 68%. For Variant 6 - Regent 800 VG +
Talsar 10 EK, the efficacy both at the 24th hour
(91%) and the 48th hour (98%) is very close to
the best variants, and the number of living aphids
is 33 and 6 respectively.



T. BaneBa - NaHueBa: E¢pmkacHOCT Ha HEKOM MHCEKTULMAW BO Cy36mBareTo Ha nucHarta sowka (Myzus nicotianae

Blackman)

Table 1. Efficacy of some insecticides and insecticide combinations for control of the tobacco

aphid

Ta6.1 EdumkacHoOCT Ha HEKOWM MHCEKTULMAN N KOMOMHALUN HA MHCEKTULMAN BO Cy36MBaH-eTO

Ha NIMCHaTa BOLUKa

Condition of the population - Ycnoew Ha nonynayujata
‘ Number of Hours after the treatment - Yacoeu Ha TpeTuparse
Vanants living After 24 hours After 48 hours
Dos_age individuals Living Efficacy, Living Efficacy,
Bapujanta Bp. Ha xuen | individuals % individuals %
Aocsa EAMHKU | xuBun eguHkv| Ecpukac- pkuBn efuHkun | Edpukac-
HOCT HOCT
1. Actara 25 VG - -
20g/dka 400 83 78 7 o8
2. Actara 25 VG -
15g/dka + Talsar 10 EK 400 26 93 2 99
- 20ml/dka
3. Confidor 70 VG - -
15g/dka 400 39 90 3 99
4. Confidor 70 VG -
10g/dka + Talsar 10 EK 400 22 94 2 99
- 20ml/dka
5. Regent 800 VG -
3 5g/dka 400 230 40 120 68
6. Regent 800 VG -
2 5gfdka + Talsar 10 EK 400 33 9] 6 98
- 20ml/dka
7. Control - no treatment
KoHTpona HeTpeTupaHa 400 380 B 378 )
CONCLUSIONS

As aresult from the conducted trials, the
following conclusions can be made:

At the 24th hour after the treatment
against tobacco aphid, the following insecticide
combinations have the best biological efficacy:
Confidor 70 VG and Talsar 10 EK; Actara 25
VG and Talsar 10 EK; Regent 800 VG and Talsar
10 EK.

The addition of the synthetic piretroid
Talsar 10 EK to insecticides Confidor 70 VG,
Actara 25 VG and Regent 800 VG results in a

fast initial effect and increases the efficacy of
the combinations in comparison to the single use
of the above-mentioned insecticides.

Among the singly used insecticides,
Confidor 70 VG shows the best biological effect
for control of the tobacco aphid, followed by
Actara 25 VG. Both insecticides reach maximal
effect at the 48th hour after the treatment.

The applied insecticides and insecticide
mixtures are able to restrict the density and the
harmful effect of the tobacco aphid.
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E®PUKACHOCT HA HEKOU MHCEKTULMAWN BO CY3BUBAHKETO HA JIMCHATA
BOLUKA (MYZUS NICOTIANAE BLACKMAN)

T. BaHeBa-lNaH4yeBa
UHCTUTYT 3a TYTYH U TYTYHCKM npom3soau - 1nosaus

PE3UME

Bo 2006 roavHa ce nssenyBaHu eKCrepuMeHTU BO flabopaTopucka cpeaunHa, Bo VIHCTUTyToT
3a TYTYH 1 TYyTyHCcKn npoussoau (UTTI) - MNMnosgue, Byrapuja, 3a npoyyysame Ha 6uonowkara
e(PnKaCHOCT Ha HEKOWU MHCEKTULNAMN N UHCEKTULMAHN KOMOHAaLUN BO Cy36UBaH-€TO Ha N1cHaTta
Bowka (Myzus nicotianae Blackman). EKcnepyMeHTUTE ce nocTaBeHn BO 6 BapujaHTU U KOHTposia
BO YeTUpM NOBTOPYBaHa, Ha TYTYHCKU pacTeHunja o onuTHOTO none Ha NTTT1-MNnosaus, npupoaHo
3apaseHun co nucHa BoLlKa (ypseHa popma). 3a npoueHka Ha ethrkacHoCcTa Ha MHCEKTULMAUTE BO
oApeeH BPEMEHCKN Nepunos, KOPUCTEH € MeTOAOT Ha NOToNyBaHe Ha NIMCTOT. YTBPAEHO e Aeka
cnefHvBe KOMOMHaUMW Ha MHCEKTUUMAWM nokagysaaT fobpa buonowka eukacHocT NpoTus
nucHata Bowka: Confidor 70 VG Bo gosa o 10g/aka u Talsar 10 EK Bo go3a og 20 ml/aka; Actara
25VG Bo go3a of 10 g/aka u Talsar 10 EK B0 go3sa of 20 ml/aka; Regent 800 VG BO go3a of 2.5 g/
Aka un Talsar 10 EK Bo gosa og 20 ml/gka. Og eguHe4vHuTe uHcektnumam, Confidor 70 VG Bo fosa
oA 15 g/akan Actara 25 VG B0 go3sa og 20 g/aka nokagaa gobap 6uonowku eoekT NpoTUB NMcHaTa
BOLLKA Ha TYTYHOT.

Afpeca Ha aBTOpOT:

Tawa BaHeBa-laHYeBa
UHCTUTYT 3@ TYTYH U

TYTYHCKU npou3Boau - [1nosaus
Penyb6rinka byrapuja
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BAPUJABUJITHOCT HA XEMUCKUTE CBOJCTBA HA TYTYHCKATA CYPOBUHA
oA NONMYOPUEHTAJICKMOT TUM OTJbA BO 3ABUCHOCT O[] COPTATA U
HAYUHOT HA OAIrNEAYBAHKE

Mupocnas [jumutpuecku, NopaaHa Muuecka, Unuja Puctecku, KaponuHa Koyocka
WHcTutyT 3a TYTYH - MNpunen

1. BOBE/[,

3acTaneHocTa Ha oA44eNHU XEMUCKU
KOMMOHEHTU U HUBHUOT MefycebeH oaHOC uvaat
cneumMguyHoO 3Ha4YeHe 3a KBannTeToT Ha TYTYy-
HOT, OHOCHO UMaaT 6UTHO 3HayeHe 3a KBanu-
TaTuBHaTa BPe4HOCT Ha TYTyHCKaTa CypOBUHa.

XeMUCKMOT CocTaB Kako OCHOBHA MaTe-
pujanHa KOMNOHEHTA Ha TYTYHCKUTE nucja ce
MaHucpecTupa Kako Bp3 HUBHUOT HaABOpPELLEH
usrnea Taka u Bp3 nywadkute ceojctsa (Y3y-
HOCcKUM 1985). XeMUCKMOT cocTaB Ha TYTYHOT €

TUMNCKa M COpPTHA KapakTepucTMKa n e gocta
BapujabuneH BO 3aBMCHOCT Of YCfiOBUTE Ha
oArneayBsarbe.

OTTyKka npousnerysa v uenTta Ha Halm-
TE UCTPaXKyBarba, CO KOU cakame Aa yTBpAMMme
KakBa e BapujabunHocTa Ha HEKOM NOBaXKHU Xe-
MUCKMK CBOjCcTBA (HWKOTWH, 6€MKOBWUHW, pac-
TBOPMBU LWeKkepw 1 LLIMyKoB 6poj) Kaj nonyopu-
€HTarICKUTE TYTYHW 04 TUMOT OT/ba BO 3aBUCHOCT
0/, copTaTa M Ha4YMHOT Ha OArneayBam-e.

2. MATEPUWJANN U METO[ HA PABOTA

Bo Bpcka co oBue ucnutyBara, U3Be-
OEHN ce NOJICKM ONWUTK MO cTaHAapAHa MeTo-
Jorioruvja, Ha NOBPLUMHUTE Of ONMUTHOTO MOJSIEe Ha
UHcTuTyTOT 3a TYTYH - MNpunen, Ha konysujanHa
(genyswujanHa) noysa Bo 2001, 2002 1 2003
roguHa, co neT NosyopUeHTasICKM COPTU N Nep-
CMEKTMBHMW JIMHWN TYTYH O TUMNOT OTJba: OT/ba
9-18/2 (ctaHpapa), ot/bal10-88/3,n.0 9-75/7,
n.0 88-61/9 u n. O 3naToBpB.

lMpeTxoQHO HaBeAeHUTE UCNUTYBaHM
NOJSIYOPUEHTASICKA COPTU U JIHWM TYTYH 6ea
NnocTaBeHU BO [ABE BapujaHTu:

1. HeHaBopgHyBaHa

2. HaBopgHyBaHa no notpeb6a

Bo TpuTe roguHu npen pacagyBareTo
noBpLUMHaTa beLle FybpeHa co MMHepanHo rybpe
N:P:K ( 8:22:20) no 330 kg/ha.

PacnopenoT Ha copTuTe BO camute
BapujaHTM e Nno MeToAoT Ha cnyyaeH 610K
CMCTEM BO YETUPU NMOBTOPYBaH-a, Ha pacTojaHue

50 cm pep og pea u 25 cm pacTeHue of pacTte-
Hue. 3a BpeMe Ha BeretauvjaTa Ha TYTYHOT Kaj
ABeTe BapujaHTU ce npyMeHyBaa BoobuyaeHuTe
arpoTEXHUYKN 1 3alITUTHU MEPKKU, CO Toa LWITO
Kaj eagHaTa BapuvjaHTa 6elle BpLIeHa UHTep-
BeHUuja co Boga no notpeba (Mo Tpu nonnsama
Bo 2001 n 2003 roa., a agBe nonneawa Bo 2002
rof.), a Kaj npeara BapuvjaHTa BOOMNWTO HeMaLlle
HUKaKBa WHTepBeHUMja co BoAda o4 caMoTO
pacagyBame Ha TYTYHOT.

XeMUCKMNOT cocTaB Ha TYTYHOT of aHa-
NN3NPaHNTE NOBaXKHU XEMUCKN KOMMOHEHTU €
UCNUTYyBaH Ha NOCe6HO NOArOTBEHU MYCTPU (NO
150 g) BO KOM MMa NpoLeHTyanHa 3actaneHocT
Ha TYTYHOT MO MHCepUnK, 04 AOSHO cpefeHnTe
NNCToBM [0 BPBOT. HUKOTUHOT e onpedenyBaH
cnekTpodoTOMETPUCKKN, NO MeTohaTa Ha
CORESTA, 6enkoBvHUTE Mo MeToAoT Ha J. Moor,
a pacTteopnusuTe WwWekepu no G. Bertrand, n npec-
MeTaH e KoebuUMeHTOT 3a kBanuTeT no LLUmyk.

3. PE3YJITATU U QUCKYCUJA
a) Coap>xuHa Ha HUKOTUH

Camata ynotpeba Ha TYTYHCKUTE nuc-
TOBW € yCnoBeHa of cneyndunyHocTa Ha oBaa
XeMUCKa KOMMOHEHTA, a € BO BpcKa co n3mo-
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3a BpeMe Ha MyLeHeTo NpuUYnHyBa npujaTHO
(h3MOOLLKO 1 BKYCOBO 3a40BOJyBaH€.

Pesyntatnte og TpuroguwiHuTe Mcnu-
TyBaHa NoKaxkaa feKa npoceyHaTa CoAp>XuHa
Ha HWKOTWMH BO YCNoBu 6€3 MHTepBeHUMja co
BOAa Kaj UCNUTYBaHUTE NIMHUM 1 COPTY Bapupa
o 1,36% po 2,87%. Co Hajmana npoceyHa
cop>XvHa Ha HUKOTUH (1,36%) ce oanuKyBsa
ctaHpapaot (09-18/2), a co Hajronema (2,87 %)
nvHunjata O 9-75/7. Of n3HeceHuTe nogatoum
ce rnefa feka Kaj noBekeTto o HOBOUCMU-
TYyBaHWUTE COPTU U NIMHUM TYTYH COAPXXUHATA Ha
HUKOTWH € Haj, onTMManHaTa rpaHuua, a cTaH-
JapaHaTta copTa € CO onTMMasiHa CoAap>XXuHa
(Tabena 1).

MpoceyHaTa cogp>KMHa Ha HAKOTUH Kaj
BapujaHTaTa HaBoAHyBaHa no notpeba Bapupa
04 0,66% (n.0. 3natosps) go 1,25% (n.0. 9-75/
7). Kaj oBaa BapujaHTa cogp>XuHaTta Ha HUKOTUH
€ BO ONTUMartH1TE rpaHuLM Kaj cCUTe NCNINTYBaHW
coptn. Of pesyntatuTe Bo TabenaTa ce rneaa
JeKa vHTepBeHUujaTa co BoAa nMa no3UTUBHO
BNMjaHne, Koe ce MmaHudecTnpa npeky Hamary-
Bake Ha npocevHaTa CoAp>KMHA Ha HUKOTWH.
Taka, HajronemMo HamasnyBare Ha oBaa coap-
»XMHa nma kaj coptata OTrba 110-88/3 (1,03%),
LUTO € BO penatusBeH U3Hoc 3a 57,44 % nomanky
BO OfHOC Ha KoHTponarta (2,42%). Hajmano

BfiMjaHMe Ha UHTepBeHUMjaTa co BoAa € NOCTur-
HaTo Kaj nuHnjaTta O 88-61/9 (0,98%), co pena-
TuBHa pasnuka opg 44,32% nomanky of KOH-
Tponata (1,76%).

Bannos (1965) ncrakHysa geka egHa
ucta copTta TyTyH BO CyllHa roguHa Moxe Ja
Aane OBOjHO MOrofeMo KOJIMYECTBO HUKOTUH
OTKOJIKY BO Bla>kKHa rouHa.

Cnopep MNatye un Neopruescku (1987),
npounsBefeHnTe TYTYHU BO CYLUHW FOAUHN COAp-
>KaT NOBEKE HUKOTUH Of OHWME BO BI&XKHW roau-
HW, a NpU MHTEpPBEHUWja CO BOAa coapXXuHaTa
Ha HUKOTUH BO TYTYHOT OZ TUNOT MNpUIIEen ce Ha-
Manunawu toa: Bo 1960 roa. 3a 46-54%, 8o 1961
rog. og 10 -75%.

Oumutpneckn, Adecka u Muuecka
(1992), Bo peoHoT Ha lNpunen gobune 3a HeKO-
Ky natu norofieMa Coap>XXuHa Ha HUKOTUH BO
onTumanHarta 1982 rof. kaj coptarta Jaka 7-4/2
(0,78%) n Xnbpug 68/H(0,97%), BO crnopesba
CO MoLLHe BpHeXXnuBaTa (1983), kage Jaka 7-4/2
uma 0,11%, a Xubpupg 68/H 0,13% HUKOTUH.
PesynTtatuTe 3a cogpXXvHaTta Ha HUKOTWH o4 Ha-
LIMTE UCTPaXKyBarba ce BO Kopenaywja co HaBe-
AeHuTe nutepaTypHu nogatoum. Cnpema gobue-
HWUTe BPeAHOCTU, MOXXEME Aa KOHCTaTupame ae-
Ka coap>XnHaTa Ha HUKOTWH Bapupa BO LUMPOKU
rpaHunuu, BO 3aBMCHOCT 0f copTarta u roguHara.

Tabena 1. Cogp>XrMHa Ha HUKOTUH, BO %
Table 1. Nicotine content

: s o e
§ g 3SRP;;;IES MNpocek AnconytHa PenatuBHa
% g 2001 2002 2003 Aferage Abso]!:lte Relative
Otrea 9-18/2c1.| 1,82 1,16 1,10 1,36 - 100,00
g g Otrba 110-88/3 2,96 2,02 2,27 2,42 - 100,00
g Eﬂ n.Q. 9-75/7 3,05 2,57 3,00 2,87 - 100,00
§ g | n.O. 88-61/9 1,70 1,74 1,84 1,76 - 100,00
n.Q. 3natoeps 1,40 1,37 1,33 1,37 - 100,00
Otmpa 9-18/2cT.| 061 0,562 0,95 0,69 -0,4 50,74
é = Otrea 110-88/3 0,76 0,71 1,63 1,03 -1,39 42,58
s gb n.0.9-75/7 091 | 093 | 1,90 1,25 1,82 43,55
% | n.0O. 88-61/9 0,99 0,59 1,37 0.98 -0,78 55,68
n.Q. 3natoeps 0,79 0,36 0,84 0,66 -0,71 48,18
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6) CogprxuHa Ha 6e5IKOBUMHM

Of KOMNNEKCOT Ha a30THUTE MaTepum,
6eNKOBMHUTE CE OPraHCKN CoegUHEHMja Kou ja
uMaaT HajsaHadajHaTa ynora 3a nywadko -
BKYCOBWTE CBOjCTBa Ha TYTYHCKa CypOBUHa.

Tumos u cop. (1974), ucTakHyBaat Aeka
NOBOSIHOTO BfujaHne Ha 6efKOBUHUTE ce
nojaByBa BO KOJIMYMHCKN ONTUMASTHN FpaHuLm
mery 5 n 10%. Npu nomana konuyuHa of 5%
ce 4yyBCTBYBaaT He3aJ0BOSIMTESNHU BKYCOBMU
YCETW Ha NOSTHOCT U HACUTYBaH-E NPY NYLIEHETO,
a Hag 10% BKycOT Ha TYTYHOT ce BJiowyBa n
npv MyLweHeTo ce YyBCTBYyBa ropyumHa, Apas-
HeHbe Ha rpsioTo U fiowa Mmpusba.

Bo Tabena 2 ce usHeceHu nogartounTte
3a cogpXuHaTa Ha 6eNnKOBUHUTE Kaj UCIUTY-
BaHWTE MOslyopueHTancku coptu TyTyH. Opf
npes3eHTMpaHuTe BPegHOCTM MOXe Aa ce Buau
Aeka Bo ycriosu 6e3 UHTepBeHUMja co BoAa,
HWBHaTa npoceyHa cogpxxmHa sapvpa of 8,17 %
00 9,64%.

Co Hajmana cogp>xvHa Ha 6enKoBWUHU
(8,17%) ce ognukyBa nuHujata O. 3naToBps, a
co Hajronema (9,64%) nuHunjata 0.9-75/7,
JO4eKa HUBHaTa coAp>KuHaTa Kaj ctTaHgapaHarta
copTta usHecysa 9,14%. lNokpaj nuHmnjata O 9-
75/7, NOBMCOKN BPeAHOCTU Ha OBOj nokasaTes
BO OJIHOC Ha cTaHZapAoT MokKaxaa u copTute
Otmba 87 n OTtrba 110-88/3, Ho cenak gobueHnte
nNpoceYHn BpeAHOCTHU Cii ywTe ce BO onTuMarn-

HUTe rpaHuum. NMonoBoHa NoHUCKa onTUMarnHa
coApXWnHa Ha 6enKOBMHU 0f cTaHA4apAoT
(O. 9-18/2), papoa HOBOUCMUTYBAHUTE JIUHUU
O. 3natosps (8,17%) n O 88-61/9(8,38). 3acTa-
neHocTa Ha 6eNKOBVHUTE BO YCMOBU Ha UHTEP-
BeHUMja co Boga Bapupa o 5,65% (11.0. 9-75/7)
ho 6,82% (n.0. 3natoeps). Cnopepn 0BOj
nokasartes MOXe [a Cce KOHCTaTupa geka cute
UCMMUTYBaHM COPTU BO YCIIOBM CO UHTEPBEHLMja
€O BOAA MmaaT NoBOSHa ONTMMasiHa CoapXuHa
Ha 6enkoBuHU. O NpUKa>kaHUTe MPOCEeYHU
pesyntatu Bo Tabena 2, ce 3abenexysa Aeka
WHTEepBEHUMjaTa CO BOA4A UMa MO3UTUBHO BNU-
jaHne, Koe ce pedneKTnpa NpeKy HamasyBare
Ha cogpXuHata Ha 6enkoBuHUTe. Taka, co
WHTepBeHLUujaTa co BoAa HNBHOTO HamarnyBaHe
HajMHOry e Mm3paseHo Kaj nepcnekTMBHaTa
nuHunja O. 9-75/7 (5,65%), wTto e 3a 41,39%
nomanky of KoHtponarta (9,64%). Hajmano
BNMjaHNe Ha MHTepBeHUujaTa co Boga Bp3 Npo-
ceyHaTa cogp>vMHa Ha 6efIKOBMHUTE € peruc-
TpupaHo Kaj nepcnekTnsHaTa nuHuja O. 3na-
ToBpB (6,82%), WTO e 3a 16,52% nomarnky Bo
oAHoC Ha KoHTponata (8,17%).

Jazapocku (1977), nicnutysajku ja nony-
opvieHTasickaTa copTa Maja BO peoHOT Ha [pu-
nen, UCTakHyBa feKa Kaj HeHaBOoAHyBaHaTa
KOHTPO/Ha BapujaHTa 6eKOBUHNTE U3HECY-
Bane 9,63%, a Kaj HaBOAHyBaHUTE BapujaHTU

Tabena 2. Cogp>xuHa Ha 6efKOBUHK, BO %
Table 2. Content of proteins

. o v [ o
] N E Bl Rl R
Orma 9-18/2ct.| 9,53 | 1054 | 7,36 9,14 - 100,00
g“?; Otrea 110-88/3 8,14 | 10,99 | 8,31 9,15 - 100,00
gjg n.0.9-75/7 866 | 11,59 868 9,64 - 100,00
$ 2 |no.ss61/9 800 | 929 | 7.6 8,38 - 100,00
n.Q. 3natoepe 9,38 6,49 8,65 8,17 - 100,00
Orma 9-18/2ct.| 664 | 505 | 680 6,16 -2,98 67,40
é's Orma110-883 | 579 | 514 | 7.21 6,05 -3,10 66,12
uﬁfgﬂ n.0.9-75/7 500 | 507 | eso | ses -3,99 58,61
" | no.88-61/9 529 | 481 | 725 | 572 - 2,66 68,26
n.Q. 3natoeps 6,63 6,61 7,22 6,82 -1,35 83,48
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6eNKOBMHUTE ce Hamanysarse BO 3aBUCHOCT 0f
Anabo4ymHaTa Ha HaBOAHYBaHWOT MOYBEH CJI0;.

Y3yHocku (1977) HaBegyBa geka coap-
XXMHaTa Ha 6enKOoBUHUTE Kaj 3pennte cpefHu
NNCTOBW Of, TUNOT OTSba U3HecyBana 4,19% Kaj
npasunoT cpeaeH nucT (1966) Ao 7,28 % Kaj rop-
HUTe cpefHun nuctosu. CogpxuHata Ha 6enko-

BUHWUTE ce 3rofiemyBarna of AOSIHUTE KOH rop-
HUTE NHCepLUuK.

[obueHnTe NpoceyHn peaynTaTy 3a 0BOj
nokasarten of HalwuTe TPUrOAULLHN UCNIUTYBa-
Ha Cce BO Kopenauvja co uMTupaHuTe nutepa-
TYpPHM NogaTtouy.

B) Cogp)XnHa Ha pacTBOPJIMBYU LLeKepU

PacTBopnuBuTe WwWekepun (MOHO 1 gnca-
Xapuau) ce NpBu NPOAYKTU Ha POTOCUHTE3aTa,
HajnpocTu jarneHoxnapaTn, Kov ja Hemaart cro-
co6HOCTa 3a XMAPONUTUYKO pacnarlame, a cny-
»Xat 3a uarpagbda Ha CrIoXKeHUTE LeKepu.

Twe, ce eguUHCTBEHA XeMUCKa KOMIMO-
HeHTa Koja MO3UTUBHO Bfinjae BP3 KBaNMETOT
Ha TYTYHOT, OQHOCHO BpP3 O(hOopMyBaH-€TO Ha
HeroBmoT BKycC. [103UTMBHOTO BNujaHue ce
COCTOM BO TOa LUTO PacTBOPSIMBUTE LLUEKEPY NP
ropeH-eTo obpasyBsaaT 4a/ co Kucena peakuuja,
CO WITO ja HeyTpanuampaaT arnkanHarta peak-
umja, WTO ja AaBaaT 6eNKOBUHUTE U Apyrute
coefIMHeHuWja o[, COCTaBOT Ha JIUCTOT.

Tumos u cop. (1974) HaBegyBaaT geka
coAp>KuHaTa Ha pacTBOPJSIMBY LLEKEPU Kaj opu-
eHTanckuTe TyTyHu Bo Byrapuja ce asuxena o
8 n015%.

Cnopep nobueHute pesyntatu (Tabena
3), MOXKeMe Aa KoHcTaTtupame feka BO OfHOC
Ha npocevyHaTa coAp>XMHa Ha pacTBOPUBU

LUeKepn BO YCIOBU 6e3 NHTEpPBEHLUja co BoAa
BPeAHOCTMTE HA UCMMTYBaHUTE NOSyopueHTarn-
CKW copTu TyTyH Bapupaat of 8,03% kaj
n.0. 9-75/7 po 14,88% kaj nepcrnekTusHaTa
nunHnja O. 3natosps. Cnope 0Boj nokasaTen,
BO ycnoBu 6e3 MHTepBeHUMja co BoAa, Kako
HajnoroAHu 3a oArnenyBarbe ce NoKaxkaa ABeTe
nepcnekTusHM nuHumn O. 3natoeps (14,88%) n
O. 88-61/9 (12,55%), poneka cute apyru ce
nonoroaHn 3a oArneayBarbe BO YCMOBU Ha
WHTepBeHuuja co BoJa.

Coap>xuHaTa Ha pacTBOPSIBM LLUEKepn
BO YCITOBM Ha MHTepBeHLuja co Boda Kaj ncnu-
TyBaHUTe copTu Bapupaoa 15,17% (n.0 9-18/2
cTaHgaph) Ao 22,45% Kaj nepcnekTuMBHaTa
nuHuja O. 88-61/9. Bo oBuMe ycnosu cute HOBO-
MCNMTYBaHM COPTW Aagoa MoBOSHA npocedvHa
COAP>XXMHA Ha pPacTBOPJIMBM LLUEKEPU MOBMUCOKA
BO ogHoc Ha ctaHgapaoT O. 9-18/2 (15,17%).
MHTepBeHUujaTa co BoAa BpLUN 3rofieMyBaHe
Ha cogpXXuHata Ha pacTBOPSMBU LUEKepU Kaj

Tabena 3. Cogp>xvHa Ha pacTBOPANBY LLEKEpPU, BO %
Table 3. Content of solubule sugars

H P o o
§ g 3SRP;;;IES MNpocek AnconytHa PenatuBHa
% g 2001 2002 2003 Aferage Abso]!:lte Relative
Otma 9-18/2c1.| 6,34 8,30 10,77 8,47 - 100,00
§ < | Omea 110-88/3 8,46 | 10,87 9,66 9,66 - 100,00
% %n n.0.9-75/7 825 | 708 | 877 8,03 - 100,00
% '§ n.Q. 88-61/9 12,41 | 12,26 | 12,99 12,55 - 100,00
* n.Q. 3natoepe 13,83 | 19,45 | 11,36 14,88 - 100,00
Otma 9-18/2cT.| 10,13 | 22,11 13,28 15,17 +6,70 179,10
§ - Otrea 110-88/3 18,97 | 26,10 | 18,38 21,15 +11,49 218,94
g ::h n.0. 9-75/7 18,94 | 24,42 | 1624 19,87 +11,84 247,45
% E n.Q. 88-61/9 21,00 | 27,70 | 18,64 22,45 + 9,90 178,88
n.Q. 3natoBps 16,40 | 20.81 17,09 18,10 +3,22 121,64
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CUTE UCMUTYBAHU MOSTYOPUEHTANCKU JIMHUKN U
copTn TyTyH (Tabena 3). Taka, Taa npeam3BuKa
HajronieMo nokadyBare Ha npocedHaTa coap-
>KMHa Ha pacTBOP/IMBU LUEKEPU Kaj nepcnek-
TnBHata nuHuja O. 9-75/7 (19,87 %), 4nja pena-
TUBHa BpeAHOCT e 3a 147,45% noBeke o KOH-
Tponarta (8,03%). Hajmwano sronemyBams€ € noc-
TUrHato Kaj nuHujata O. 3natosps (18,10%),
wTo e 3a 21,64% noBeke oA KOHTponarta
(14,88%).

Cnopep Nasapocku (1977) cogp>xuHaTa
Ha pacTBOPJIMBY LLEKEPU Kaj HEHaBOAHYBaHaTa
KOHTPOJIHA BapuvjaHTa of noflyopueHTanckara

copTa Maja usHecysana 12,86%, a kaj HaBof-
HyBaHUTe BapujaHTU UcTaTta ce 3rosiemysana Bo
3aBUCHOCT o AnaboymHaTa Ha HaBO4HYBaHUOT
NOYBEH CNOj.

Cnopep, Y3yHocku (1977), cogp>XuHaTa
Ha pacTBOPNNBY LLEKEPU Kaj 3penuTe NIMCTOBU
o] TMNOT OTJSba Bapupasa npoceyHo (1965/66)
oA 10,09% po 17,37 %, BO 3aBMCHOCT O, MHCEp-
umjaTa (og noabvp 4o BpB).

Pesyntatute o HawwuTe McnutyBama
Ce BO COrNacHOCT CO LMTUpaHUTe NuTepaTypHU
nogartoum.

r) KsanuteTt Ha TYTYHOT U3paseH npeKky KoeduumeHToT Ha LLimyk

MpoceyHnTe BpegHocTM Ha LLimykoBmnoT
6poj Kaj ucnutyBaHuTe CopTn BO ycnosu 6e3
WHTepBeHUMja co BoAa BapupaaT of 0,86 Kaj
nuHunjata O. 9-75/7 go 1,92 kaj n.0. 3natosps
(Tabena 4).

Opf n3HeceHuTe nogaToum ce rnega ge-
Ka Bo ogHoc Ha LLUMykoBMOT 6poj, CO NCKNYYOK
Ha copTata OTrba 87 1 n.0. 61-9/2, cute ucnuty-
BaHW COPTM MMaat NoBUCOKa BPEAHOCT Of CTaH-
AapaoT, unj koeuumeHT nsHecysa 1,03%.

Y3yHocku (1985) HaBegyBa geka
nosucokunoT LLimykos 6poj rosopu 3a nogobap
KBanUTET Ha TYTYHOT O OPUEHTANICKN TWM K
BupLIMHWjaTa. Cnopeg Hero, noman LLIMykos 6poj

ofi eguHVLA € 3HaK 3a MOLWHe HamaneH Kea-
nuTer.

BpegHocTtuTe 3a LLUMykoBMOT 6p0j Kaj
BapuvjaHTaTta CO MHTepBeHUWja co Boda ce
penaTuBHO BUCOKW W BapupaaT ofj 2,62 Kaj
ctaHgapgot O. 9-18/2 ao 4,18 kaj necnekTus-
HaTta nuHuja O. 88-61/9. CopTuTe Kom nocTurHaa
NOBUCOKU BpeaHOCTU Ha LLMykoBuOT 6poj BO
OfHOC Ha cTaHgapZoT BO ycnosu 6e3 UHTep-
BeHUMja co BoAa, OocTBapmja NOBUCOKN Bpea-
HOCTY Ha OBOj NoKasarten 1 Npu iTepeeHuujaTa
co Boga. CuTte ucnnutysaHu copTu ce o4/IMKyBa-
aT Co MOLUHe NoBorsieH LLIMykoB 6poj Kaj TYyTyHOT
04 NCNUTYBaHUTE MOJTYOPUEHTAsNICKMU COPTH.

Ta6ena 4. LLImykoB 6poj
Table 4. Smuk’s index

5, P s pm
22 | Vamemmes ; \ ;
¥ 2000 | 2002 | 2003 | L0 | Viele | Relative
Otmwa 9-18/2ct.| 066 | 079 | 1,84 1,03 - 100,00
E 3 Otrba 110-88/3 1,04 | 0,99 1,16 1,06 - 100,00
Ecgn n.0.9-75/7 0,95 | 0,61 1,01 0,86 - 100,00
2 g n.0. 88-61/9 1,00 | 1,32 | 1,85 1,35 - 100,00
* [no. 3natoepe | 1,47 | 200 [ 181 [ 1902 . 100,00
Otma 9-18/2ct.| 1,52 | 438 | 1,95 2,62 +1,59 254,37
z Otma 110-883 | 3,27 | 508 | 255 3,63 +2,57 342,45
%gﬂ n.0. 9-75/7 378 | 481 | 236 3,65 +2,79 424,42
o E [ 0. 886119 3,97 | 600 | 2,57 4,18 +2,83 309,63
n.Q. 3natoeps 2,47 3,15 2,37 2,66 +0,74 138,54

96



M. Oumutpueckn, . Muuecka, U. Puctecku, K. Kovocka: BaprjabunHocT Ha XeMUcKuTe CBOjCTBa Ha TyTyHCKaTa
CYpOBUWHA OZ} NOSTYOPUEHTASICKMOT TUM OT/ba BO 3aBWCHOCT Of] cOopTaTta M Ha4MHOT Ha oArneayBaH-e

Hajronemo BnujaHuMe co MHTepBeHUMjaTa co
BOAa € MOCTUrHaTo Bp3 rofieMmHara Ha Lmy-
KOBUOT 6poj Kaj nuHujata O. 9-75/7 (3,65), kage
e pobueHa noronema anconyTHa pasfnuvka 3a
2,79, wWTO BO penaTtueeH U3Hoc e 3a 324,42%
noBeKe BO 0HOC Ha KoHTponarta (0,86).
Hajmano BnujaHue Ha nHTepBeHUujaTa
CO BOAa BP3 OBOj NOKasaTtes Ha KBanuTeToT €
NoCTUrHaTo Kaj nepcnektusHata nuHuja O. 3na-
TOBpB (2,66), WTO BO penaTvBeH U3HOC € 3a
38,54 % noBeke BO 04HOC Ha KOHTponara (1,92).

Jlazapocku (1977) ucnutyBsajku ja TyTyH-
cKarta CypoBMHa o nonyopueHTasnckara copta
Maja BO peoHoT Ha lNpunen, KoHcTaTupan gexka
BpeaHocTa Ha LLMykoBuoT 6poj Bapupana of
1,33 Kkaj KoHTponaTta (HeHaBoAHyBaH) Ao 3,12
Kaj BapvjaHTaTa HaBOAHyBaH MOYBEH CNOj A0
40 cm.

BpegHocTMTE Ha OBOj NOKa3aTes Ha KBa-
NUTETOT Of, HaLIMTE UCTPaXKyBaHa Ce BO Kope-
nauuja co UuMTMpaHuTe nMTepaTypHN BpeAHOCTH
3a LUmykosuoT 6poj.

3AKITYYOLM

Of v3BpLUEHUTE UCTPaXKyBaHa U fo6u-
eHuUTe TpuroauwHn pesyntatn (2001,2002,
2003) 3a XeMUCKUTE CBOjCTBA Kaj UICNNTYBaHUTE
NOSyOpPUEHTANICKA COPTU N NEPCNEKTUBHMU NnN-
HUM TYTYH, Kako 1 oA BIiKjaHMETO Ha HaBene-
HWUTE YCNOBY Ha OAreAyBarbe BP3 HUB, MOXXEME
4a rm foHeceMme criefHUBE 3aK/y4oLuu:

- Bo ycnosu 6e3 nHTepBeHUMja co Boga
Kaj TYTYHOT 0 UCMUTYBaHUTE COPTU NpoceYHa-
Ta coAp>XXnHa Ha HNKOTUH ce ABuMXK og 1,36%
(0.9-18/2) 0o 2,87% (n. O. 9-75/7), npoyeHToT
Ha 6enikoBUHN ce aABwxn of 8,17% (O. 3nato-
BpB) 40 9,64% (n. O. 9-75/7), coap>XvHaTa Ha pac-
TBOPJSIMBU LWEKepU Bapupa npoceyHo og 8,03%
(n. O. 9-75/7) po 14,88 % (n. O. 3naToBsps) 1
LLmykoBuoT 6poj og 0,86 (n. O. 9-75/7) go 1,92

(n.0. 3naTospB.).

- EdbekTuTE 04 MHTEpBEHUMjaTa co Boga
BP3 XEMUCKUTE CBOjCTBA Kaj CUTE UCTIUTYBaHU
COPTU Ce U3paseHu NPeKy HamasyBaHe Ha coap-
>XMHAaTa Ha HUKOTUH U BENKOBUHK, a 3rosiemy-
Bar-€ Ha BpPeHOCTUTE Ha pacTBOPINBUTE LUe-
Kepu n LLIMykoBKOT 6p0;j.

- Bp3 ocHoBa Ha BpegHOCTUTE Of, aHanu-
3MpaHNTe XEMUCKN KOMMOHEHTU, MOoXe Aa ce
KOHCTaTupa Aeka MoBeKeTOo 04 CoOpTUTe, JINHN-
UTe Kaj BapujaHTUTE ce 0A4nMKyBaat co nogobap
KBanuTeT of, cTaHAap[oT, a nocebHo ce ucTak-
HyBaaT nepcneKkTuBHUTE NuHun n. O. 88-61/9 n
O. 3naToBpB Kou ce NOrofH1 3a ABaTta HayuHa
Ha oArnegysare, OAHOCHO BO YCMOBU CO U 6e3
WHTepBeHUuja co Boaa .
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VARIABILITY OF CHEMICAL COMPOSITION IN SEMI-ORIENTAL
TOBACCO TYPE OTLIA DEPENDING ON THE VARIETY AND THE WAY OF
GROWING

M. Dimitrieski, G. Miceska, I. Risteski, K. Kocoska
Tobacco Institute-Prilep

SUMMARY

Investigations were carried out in 2001, 2002 and 2003 using standard methodology.

Subject of investigations were four semi-oriental tobacco varieties and lines, compared with
the standard O 9-18/2, in two variants (with and without addition of water).

From the results of investigations, the following statements can be drawn:

In variant without water addition, the average figures ranged as follows: nicotine from 1.36%
(O 9-18/2) to0 2.87% (0O.1. 9-75/7), proteins from 8.17% (O. Zlatovrv) to 9.64 (O.1. 9-75/7), soluble
sugars from 8.03% (0.1.9-75/7) to 14.88% (1.0. Zlatovrv) and Shmuk’s quality index from 0.86
(1.0.9-75/7) to 1.92 (1.0.Zlatovrv).

In variant with addition of water, the effects on chemical composition of tobacco were
expressed in decreased percentage of nicotine and proteins and increased values for soluble sugars
and Shmuk’s index.

Based on the values obtained for the analyzed chemical components, it might be stated that
greater number of the new varieties and lines achieved higher quality compared to the standard.

Author's address:
Miroslav Dimitrieski
Tobacco Institute-Prilep
Republic of Macedonia
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1. BOBE[

EpfeH on geHec yecto ynoTpbyBaHuTe
OMOTEXHUYKU METOAM Kaj pacTeHujaTa e MeTo-
[OT Ha ABOjHUTe xannounawu, Yvja rrnaBHa uen e
cKpaTyBake Ha CeJfleKUMOHNOT npouec BO
MOJSICKM YCOBW Npu A06UBaH-e Ha XOMO3UIroTHN
NHUKM BO NPBUTE reHepaun, a Bp3 OCHOBA Ha
pasnuyHuTe KomGruHaunmM Kon HacTaHysaaT Ha
HUBO Ha raMeTu, KoHconuaupake Ha NMHUNTe
1 co3gasarse Ha Hou copTu (Robert A. Morison,
David A. Evens 1988).

Mpn pedyKUMOHOTO Aenewe Ha Mnono-
BUTE KNETKM ce fobuBaaT KIeTKN Co eAHaKBn
HacnegHu nHdopmauuu, T.e. ywTe BO NpBuUTe
reHepauum MMma pacnarare Ha XMbpuaoT Ha
XOMO3UrOTHU JIMHWUM, HO CO YABOjyBaH-€ Ha reHo-
MOT Ha CeKOj XansoungeH pereHpaHT ce obu-
BaaT Auxansonam Kou ce pasnukysaaT of, poau-
Tenckute hopmMm nNo HeKon MopcposIOLLKU CBOj-
ctBa (Oinuma,Tetal1974); cenak, cekoe anxa-
NJOUAHO MOTOMCTBO € XOMO3UroTHO. XOMO3U-
rOTHUTE NUHUM MOKaxKyBaaT BUCOKO HUBO Ha
yHudopmHocT (Devereux, Lameri, 1974) Bo
crnopegba co cTaHAapAHUTE COpTH, a BO ApYru

cny4yau (Legg, Collins, 1968) ce 3abenexxysaar
ofepAeHun Bapvparba BO MOP(OSOLLKNTE CBOj-
cTBa nomery nMHUTe AobueHn og efHo pacTe-
Hne. Raymond (1987) Bo cBouTe UcnuTyBama
OTKpMBa 3Ha4ajHM pasfvMKM BO CUTE MoKasa-
Tenu, OCBEH no 6pojoT Ha NUCTOBK Mefy auxa-
NAOVAHNTE pereHepaHTy Ha BUCOKOXMbpraHaTa
copta NC 95.

MocTojaT HEKOM CNOPHY MOMEHTM OKOJTY
npegHOCTMTE M HEeAOCTCTOLMTE Ha XanIonaHUTe
MeTOAM, OAHOCHO METOAOT Ha MHAyLMpaHa aH-
JporeHesa npu AobuBareTo Ha AvXansiougHu
XOMO3WUroTHN pacTutenHu nuHuu. Co uen aa
Ce HaMVHaT UNn pasjacHaT HEKOM 0 OBUE COM-
HeBaHa, BO OBOj TPy CM NOCTaBMBME 3a 3aja4a
Aa m ncnutame MopdosOWKNTE CBOjCTBA Ha
HEKOM AMxanfougHu NMHUKM TYTYH BO cnopeaba
CO HMBHWTE aHano3u, Kako 1 Ja ja noTBpauMe
npumeHaTa HavHayumMpaHaTa aHAporeHesa, Bo
3aBUCHOCT Of LenuTe Ha cenkuumjata Bo Jobu-
BaH-€TO Ha XOMO3WUrOTHWU AMXansIougHN SIMHAK
TYTYH.

2. MATEPUJAN U METO HA PABOTA

JuxannongusauymjaTta e cnposegeHa co
OVpPEeKTHa opraHoreHesa Ha xannouvgHurte
pacTeHuja KOpUCTEjKU ja MeToaaTa KynTypa Ha
TKMBa (MepucTemu, fenoBy O NINCT CO rofiemm-
Ha oa 0,5 cm), Ha XpaHnuBa cpejuHa no
Murashige n Skoog (1962), mogudumuupaHa 3a
OVPEKTHa opraHoreHesa M onTumMmaupaHa co
pa3nNn4YHn XeMUCKU cyncTaHumm Bo mg/l: kKaseuH
xvaponuo3sar - 1; L- rnyTtamuH - 250; rnmymn 200;
IOK - 0,2; BAP - 0,5; ageHuH- 20; KUHETWH - 3;
MronHosuT- 100. MpBuTe AobMeHn noTomMcTBa
6ea oarneaysaHu Bo buonowkara naboparto-
pvja BO Beretauyucka kawa 3:1 (nepnut, no4sa)
[0 gobuBare Ha CeMEeHCKM maTepujan.

OueHkarta Ha gunxannongHute noToMm-

cTBa 6elle M3BpLIeHa BO MOSICKU YCNOBU BO
nepuofot 2005-2006 rognHa Ha ONUTHOTO nosie
BO VIHCTUTYTOT 3a TyTyH - MMpunen. OnuToT 6eLue
nocTaBeH Mo cTaHAapAHUTE CenekuMoHN MeTo-
Av (CnydaeH 610K cucTeM BO 4 NOBTOpPYyBaH:a),
BO KOj 6ea BKMy4YEHW TpU ANXanSIongHu SIMHAN
TyTYyH 1 146-7/1 OX, JK. 301/23 OX, Xn6. 301/H
OX( Cnuku 6p.2,4,6) 1 HMBHUTE aHanosu (Cnuku
6p.1,3,5). Bo TEKOT Ha BeratauMoHUOT nepuop,
Ha TYTYHOT 6ea HabrbyyBaHW OCHOBHUTE 6U1O-
METPUCKM MoKasaTesn: BUCMHA Ha pacTeHujaTa,
6poj Ha NMNCTOBU, ANMEH3UN HA HAjrONEeMUOT U
Ha BpPBHUTE NIUCTOBW. /I3BpLUEHA € cTaTUCTUYKA
06paboTKa Ha AobueHuTe pesyntaTu.
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3. PESYJITATU N QUCKYCUJA
*Mopdonowku ceojcTBa
** BucuHa Ha pacTeHujaTa co couseTue

XannougHute noTomcTBa A06MeHu o
aHTepuTe Ha NCMUTYBaHUTE NIMHUM TYTYH NoKa-
)KyBaaT (DeHOTUNCKA reHeTCcKa pas3fMYHoCT Ka-
KO pe3ynTar Ha pekombuHauujata Ha reHure,
HO CO Y/A1BOjyBaH-€ Ha XOMOJSTOTHUTE reHu BO Xarn-
nonaoT ce NOCTUrHyBa XOMO3WUIOTHOCT Koja e
n3paseHa Bo MOPHOSIOLLKMTE CBOjCTBA Ha AuXa-
nnouaHuTe notomctea (Oinuma, Tetal, 1974).

UcnnTyBajku ro Bapnpar-eTo Ha BUCU-
HaTa Ha pacTeHujaTa 1 6pojoT Ha NIMCTOBUTE Kaj
HEKOJNKY AuXanfougHn NOTOMCTBA Of, OpUeH-
Tanckv Tun TyTyH, JumuTtposa (1991) nctakHysa
JeKa BapujauMoHNOT KOeULMEHT € HN3OK U ce
ABwxu of 4-4,5% 3a BucuHaTa Ha pacTeHujaTa
n 3,7 - 5,5% 3a 6pojoT Ha NNCTOBW NO pacTeHE,
LITO 3HaYM JeKa UCMUTYBaHUTE AUXanjiongHu
FIMHWW NOKaXXyBaaT BUCOKa MOPGOIoLwKa n3es-
Ha4YeHOCT BO O4HOC Ha OBUWE CBOjCTBA.

®deHonoLwKnTe HabsbyayBaHa BO TEKOT
Ha BereTauynoHMOT Nepvog 1 BO ABETE roAnHU
Ha UCnuTyBarba NoKakaa B1UCoKa n3eHayeHoCT
Ha pacTeHujaTa, ocobeHO Kaj AuxansiongHute
noToMCTBa.

VmeHo, BO HawmTe ncnutysama, Bapu-
paHeTO Ha BUCUHaTa Ha pacTeHujaTa (Tabenal)
€ HE3HAYNTESTHO U NOMASIOo Kaj AvxanomgHuTe
N1HKMKM BO cnopeaba co HUBHUTE aHarnosu, Bapu-

jaunoHNoT KoenUMEHT 3a BUCUHATA Ha pacTe-
HujaTa ce agswxu oa 3,17 % (Xnbpug 301/LL) go
8,44% (Jk.301/23LL), 3a pekonTtaTa 2005 roguHa
n og 0,94% (MN146-7/140X) go 3,66% (MM146-7/
1LL), 3a 2006 rogumHa.

CpefHOTO KBagpaTHO OTKMOHYBake €
on 0 =1,96 ¢cm (M 146-7/1 OX) o & = 9,50 cm
(Jk.301/23LL) 3a 2005 rognHa n og & = 0,71 cm
(M146-7/10X) po o = 2,58 ¢cm (Jk.301/23 OX).

HawwuTe ncnutyBara ce cosnafaat co
ucnmutyBarwarta Ha C. umuTtposa (1991) koja,
UCNNTYBAjKN rv arpobuosoKnTe KapakTepuc-
TMKN HA HEKOW AUXannougHv NMHUA OpueHTan-
CKW TYTYH W HUBHUTE aHanosu, gouna o 3akry-
YOK [ileKa BapuvjauMoOHUNOT KOE(MLMEHT 3a BUCU-
HaTa Ha pacTeHujaTa € NOHM3O0K Kaj Auxanno-
maHaTta copta Tuyda 117(5,66%) n EneHcku
817(7,34%). Toa nokaxkyBa feKa ABeTe copTu
Ce u3efHa4yeHn BO 0O4HOC Ha OBa CBOjCTBO,

EHuesa 0. u 1. CToikoBa (2000), nak,
UCMNNTYBAjKU ja reHeTu4KaTta cTabunHocT Ha auv-
XannovugHnTe NOTOMCTBA Of, HEKOSKY XMbpuaHu
KOMOMHALUUM OpUEHTarCKu TYTyH foLune Ao 3ak-
ny4yoK feKa pacTeHujaTa ce gocta nsegHaqyeHu
Npu WTO BapujaLMOHMOT KOE(ULIMEHT 3a BUCU-
HaTa Ha pacTeHujaTa ce ABwxun og 6,1 0o 8,6%.

Tabena 1 BucuHa Ha pacTeHujaTa co couseTune, cm
Table 1 Plant height with inflorescence, cm

Coprm 2005 2006
Variety . 585 CV % . 5+ 85 CV %
M146-7/1 @ 671 2.67 £0,60 3,07 757 | 2771061 3,66
M146-7/1 X 58,6 1.96 + 0,44 3,34 755 | 0714016 0,94
JK 301/23 O 112.5 9,50 * 2,12 844 | 1326 | 2.32+0.52 1.75
Jk301/23 X | 117.3 934 + 2,08 7,96 138 | 2,58+0,58 1,87
Xu6. 301/H O 77.5 2.46 + 0,55 317 70.8 | 0.91%0.20 1,28
Xu6.301/HAX | 62.4 271 + 0.61 4,34 80,8 | 0774017 0,95

- ApTMeTU4Ka cpeavHa - cpefHa BpegHocT (cm)

4 - CTtaHgapaHa gesujauuja
So- Mpelwka Ha cTaHAapAHaTa geBujaumja
CV- BapujauuoHeH koepumumeHT %

*** Bpoj Ha NNCTOBU NO €4HO pacTeHue

BapvipareTo Ha BpeAHOCTUTE 3a 6pojoT
Ha NMCTOBUTE MO eAHO pacTeHue (Tabena 2) e
nomMasno 1 nsHecysa opg 6+1,06 (Xn6 301/HLL) go
0+4,47(Jk301/23W), nopneka CV opg 1,75%
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(Xn6.301/H OX) po 8,71% (Jk.301/23LL). Cute
AVXanaouaHu NIMHAW uMaat nomana BpegHocT
3a cTaHAapHa Jesuvjaumja Kako 1 BapujalMoHeH
KoedMLMEHT BO crnopefba co HUBHUTE aHarnosu.
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Tabena 2 Bpoj Ha NMCTOBU NO pacTeHne
Table 2 Number of leaves per plant

2005 2006
Coptn
Variety o+ S3 CV % 8+ 56 CV %
M46-71 < 458 1,22 + 0,27 2,66 46,9 0,9940,22 2,11
M46-7/1 AxX 50,3 1,49 + 0,33 2,96 43,0 0,94+40,21 2,19
JK301/23 & 51,3 4,47 +£1,00 8,71 49,6 1,5740,35 3,16
JKk 301/23 OX 50,0 2,35+ 0,52 4,70 44,7 1,4240,32 3,18
Xub. 301/H I 35,7 1,06 + 0,24 2,97 34,8 0,9110,20 2,61
Xn6.301/H AX 38,3 0,67 +0,14 1,75 39,5 0,540,111 1,32

%- ApUTMeTUYKa cpefiMHa - cpefHa BpeAHocT (cm)

0 - CTaHzapaHa geswujauuja
S4- Mpelka Ha cTaHAapAHaTa geBujaumja
CV- BapwvjayunoHeH koepmumeHT %

* %k

LlITo ce ogHecyBa A0 BapvpareTo Ha
OVIMEH3UMTE Ha HajrofeMmnoT FIUCT Kako M Ha
BpBHUTE NuctoBu (Tabena 3, 4,5 n 6), MoXxe Aa
Ce 3aKJ/ly4yum Aeka v no osa CBOjCTBO UCMMTYBa-
HUTEe AnXanongHu NMHAW Maat nomanuv Bapu-
parba BO O4HOC Ha HMBHMTE aHano3u. imeHo
CV% ce gBwxu o 2,66% (JoSfKMHA Ha Haj-
ronemMuoT nuct) n 3,38% (wnpuHa) Kaj Xub.

,U.I/IMGHSI/II/I Ha HajFOJ'IeMI/IOT 1 Ha BPBHUTE JINCTOBU

301/H OX po 9,8% pomkuHa (Jk. 301/2311) n
13,68% wwupuHa Jk. 301/23 OX (Tabena 3).

BapujaumoHnoT KoeduLmeHT 3a oBa
cBOjcTBO BO 2006 rognHa e HewwTo noman u ce
aswxun of 0,31% pomxkuna (M146-7/1 OX) v
0,73% wwupuHa (Xn6. 301/H W) go 2,74%
porkuHa (M146-7/1W) no3,97% wwupuna (I
146-7/10X) (Tabena 4).

Tabena 3 OumeH3nn Ha HajronemuoT nucT, cm (2005)
Table 3 The largest leaf size, cm, crop 2005

CopT HornxxuHa - Length WupuHa - Width
Variety 83+ 88 CV % 8+ 88 CV %
Mni46-71 & 21,81 1,3440,29 6,14 10,45 1,0340,23 9,85
M146-7/1 OxX 21,61 1,1540,26 5,32 11,0 1,28+0,29 11,64
Jk 301/23 & 25,0 2,4540,55 9,8 11,45 1,1940,27 10,39
Jk 301/23 AX 20,45 1,46+0,33 7,14 9,21 1,26+0,28 13,68
Xub. 301/H & 24,29 1,2440,28 5,10 11,43 0,9810,22 8,57
Xu6.301/H AX 25,19 0,67+0,15 2,66 12,72 0,4340,10 3,38

%- ApUTMEeTUYKa cpeavHa - cpeaHa BpegHoCT (cm)

0 - CTaHaapaHa aesujayuja
S&- MNpellka Ha cTaHgapaHaTa gesujaymja
CV- BapwjaunoHeH koednumeHT %

Bapuparata Ha AMMEeH3uUTe Ha BpB-
HUTE NMCTOBW Kaj ICNUTYBaHNTE AMXanonaHun
NIMHUM ce BO noTecHu rpaHnym 3a 2006 roguHa
BO ofHoc Ha 2005 roguHa Bo cnopefba co HUB-
HUTe aHanosu (Tabena 5 n 6). VimeHo cpegHOTO

KBagpaTHO OTK/IOHyBake ce ABWXU o[
0+0,07cm pgomxkuHa (M146-7/10X) n 6£0,16¢cm
wupuHa (Xm6. 301/H AX) 3a 2006 roa. go
0+0,93cm gomkuHa n 6+0,73cm (M146-7/111) 3a
2005 roa.
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Tabena 4 JumeH3nn Ha HajronemmoT nUcT, cm, (2006)
Table 4 The largest leaf size, cm, crop 2006

CopTu HornxxuHa - Length WupuHa - Width
Variety 3+ 5B CV % 8+ 88 CV%
Mni46-7v1 & 26,98 0,7440,16 2,74 12,93 0,2510,05 1,93
Mi146-7/1 Ox 25,71 0,08+0,02 0,31 14,97 0,46+0,10 3,97
Jk 301/23 & 27,87 0,5+0,11 1,79 13,77 0,410,09 2,90
Jk 301/23 AX 25,87 0,41+0,09 1,68 13,43 0,3+0,07 2,23
Xub. 301/ H & 26,11 0,4940,11 1,88 12,31 0,09+0,02 0,73
Xn6.301/H AX 28,76 0,440,09 1,49 12,41 0,35+0,08 2,82

- ApyTmMeTU4Ka cpeavHa - cpeHa BpegHocT (cm)

4 - CTaHfapaHa aesujauuja
S&- MNpelwka Ha cTaHAapaHaTa AeBujayuja
CV- BapujaynoHeH koeduumeHT %

Tabena 5 JumeH3nn Ha BpBHW NUCTOBU, cm, (20095)
Table 5 The top leaf size, crop 2005

CopTu HorxuHa - Length WupuHa - Width
Variety 83+ 88 CV % B+ S8 CV %
Mm46-71 & 8,82 0,9340,21 10,54 4,94 0,73+0,16 14,78
Mi146-7/1 Ox 7,06 0,77+0,17 10,91 3,87 0,563+0,12 13,69
Jk 301/23 & 11,17 0,86+0,19 7,69 6,37 0,39+0,09 6,12
Jk 301/23 AX 8,9 0,240,04 2,47 4,45 0,40+0,09 8,99
Xub. 301/ H & 7,64 0,7240,16 9,42 4,49 0,61+0,14 13,58
Xn6.301/H AX 10,1 0,68+0,15 6,73 5,0 0,39+0,09 7,80

- ApTMeTU4Ka cpeavHa - cpeHa BpegHocT (cm)

4 - CTaHzapaHa aesujauuja
Sé- Mpelwka Ha cTaHAapAHaTa AeBujaumja
CV- BapujaynoHeH koeduumeHT %

Tabena 6 JumeH3un Ha BpBHWU NUcTosBK, cm, (2006)
Table 6 The top leaf size, crop 2006

CopTu HornxxuHa - Length WupuHa - Width
Variety 5+58 CV % B+ S8 CV %
Mni46-7v1 & 13,5 0,094+0,20 0,67 7,17 0,13+0,03 1,81
Mi146-7/1 Ox 12,74 0,07+0,01 0,65 6,03 0,11+0,02 1,82
Jk 301/23 & 11,95 0,30+0,07 2,51 7,62 0,13+0,03 1,71
Jk 301/23 AX 10,87 0,41+0,09 3,77 6,52 0,26+0,06 3,98
Xub. 301/ H & 12,4 0,651+0,14 5,24 6,38 0,21+0,05 3,29
Xn6.301/H AX 11,66 0,08+0,02 0,68 6,08 0,01+0,00 0,16

- ApyTmMeTU4Ka cpeavHa - cpeHa BpegHocT (cm)

4 - CTaHzapaHa aesujauuja
S&- Mpelwka Ha cTaHAapAHaTa geBujaumja
CV- BapujauynoHeH koeduumeHT %

deHoNoWwKNTE HabrbyayBaHa BO TEKOT
Ha BereTayuoHWoT Nepmnoa 1 Bo ABETE roavHU
Ha MCNUTYBak-a NokKakaa B1UCoKa n3egHavyeHocT
Ha pacTeHujaTa 0CO6€eHO Kaj AuxansouaHuTe
NOTOMCTBA, LUTO FO NOTBpAyBaaT u JobueHnTe
pesynTaTtu 3a MOpoNoLLKUTE CBOjCcTBA. VIMeHo,
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AunxannonauTe JOO6UEHN o4 aHTepu Ha XMépuam
Ha OPUEHTASICKN TUN TYTYH MMaaT BUcoKa Mop-
honoLka nsejHa4eHoOCT OJHOCHO ce CTabuITHW,
UMajKu BO NpeaBuA AeKa BapypareTo e He3Ha-
yntenHo ako CV < 10% (WaHwH, 1977 uumT. no
Hajuecka 2002).
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Cnuka 1 - 11146-7/1
Photo 1 - P146-7/1

Cnuka 3 - Jk 301/23
Photo 3 - Jk 301/23

Cuka 5 - Xnbpung 301/H
Photo 5 - Hibrid 301/N

Crnvka 2 - M146-7/1 X
Photo 2 - P146-7/1 DH

Cnuka 4 -Jk 301/23 OX
Photo 4 - Jk 301/23 DH

Cnuka 6 - Xubpug 301/H OX
Photo 6 - Hibrid 301/N DH
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3AKNYYOLM

Wmajku rv npegsng nutepaTypHUTE MNo-
JaToum Kako 1 nogaToumTe fobueHn o4 HawmTe
UcTpaxxyBara, MoOXXeMe fa gojaeme ao cneg-
HMBE 3aKNyyouu:

- [pumMeHaTta Ha guxannougHuTe MeTo-
OV BO cenekumjaTa Ha TyTyHOT NpyAoHecyBa 3a
cosfaBaHe Ha MOPOSIOWKN U3eaHayYeHn nu-
HuW. TlocTUrHaT e BMCOK CTerneH Ha usegHa-
YEeHOCT BO O[HOC Ha BMCMHATA Ha pacTeHujaTa
CO couBeTue, 6pOjoT Ha NICTOBUTE Kako 1 Au-
MEH3UUTE Ha HajroNemMmnoT NINCT U BPBHUTE fnC-

TOBW, Ynj BapujaumMoHeH koeuuueHT e < 10 %.

- PacuTenHuTe 6UOTEXHNYKN MeToau
(KynTypa Ha TKMBa W aHgporeHesa) MoxXar yc-
neLHo Ja ce NpuMeHarT BO CenekLyuoH1Te npo-
rpaMu Ha OpUeHTanckutTe TyTyHu 3a gobvsarse
Ha n3eHa4yeHu MOTOMCTBA.

- fobueHnTe gnxannovaHu NOTOMCTBa
€O u3egHaveHn moporoLkm 6enesm npeTcra-
ByBaaT No4eTeH maTepujan 3a noHaTaMoLWHNTe
CenekLnoHM npoy4yysarba.
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DIHAPLOIDS FROM ANTHERS OF ORIENTAL TOBACCOS AND THEIR
MORPHOLOGICAL CHARACTERISTICS

G. Miceska, M. Dimitrieski
Tobacco Institute - Prilep

SUMMARY

Using the methods of induced androgenesis and culture tissues, uniform plant progenies
were obtained (Collins G.B. et.al., 1975). By application of these methods in in vitro laboratory of
Tobacco Institute-Prilep during 2004, three dihaploid lines were developed from three hybrids of the
oriental type of tobacco. In order to study qualitative and quantitative traits of dihaploid lines, they
were also set up in field conditions in 2005 and compared to their analogues. It could be stated that,
in relation to morphological charcteristics, the investigated dihaploid lines did not significantly differ
from their analogues.
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