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PE3IOME

M3cnegBaHeTto e npoBefeHO B
WHCTUTYT no TOTIOHA U THOTIOHEBUTE
nsgenunsa, Ol rp. Puna npe3 2013-2014 r.
Llenta e ga ce ycTaHOBW HacnegsBaHeETO
KbM  YCTOMYMBOCTTA Ha  YepHunka
(Ph.parasitica, var.nicotianae, Dast) npwu
COpPTOBE U XNOPMAN OPUEHTA/ICKN THOTHOH.
KaTo n3xofeH cenekunoHeH matepuan ca
N3MoN3BaHN 7 copTa TIOTIOH C pas/vyHu
M3TOYHULM Ha YCTOMYMBOCT 1 4 xnbpuaa.
Mpwn BCKYKM xnbpnam F, HacneasieaHeTo e
OOMVWHAHTHO W He MbJHOAOMWHAHTHO
B3aBNCUMOCT oT cTeneHTa Ha
YCTOMYMBOCT Ha pogutesnckus copt. OT
reHeTU4Huss aHanm3 Ha F, xubpuante ce
yCTaHOBSIBA [OMMWHAHTHO W He MbJ/HO
OOMVHAHTHO HacnegsiBaHe C MOHOTEHEH
KOHTPO/1 Ha npu3Haka Npu poavTENCKU
COpTOBE MOMYYNNN YCTOWYMBOCTTA CU OT
N. debneiy. T[lonureHeH KOHTPOS Ha
npu3Haka e ycTaHOBEH Npu BapuaHTuTte, ¢
ycToiiumBocT  oT  N. tabacum wu
N.goodspeedii.

KnrouoBu
YepHUsIKa,
THOTIOH

yCTOAYNBOCT,
OpPUEHTAJICKM

OYMU:
HacnegsiBaHe,

SUMMARY

Experiments were conducted in
2013-2014 at Tobacco and Tobacco
Products Institute, Rila trial station. The
aim of study was to establish the
inheritance of resistance to black shank
(Ph. Parasitica var. nicotianae, Dast), in
varieties and hybrids oriental tobacco.
Seven oriental tobacco varieties with
different sources of resistance and four
hybrids were used as basic selection
material. All investigated hybrids in F;
generation revealed dominant and
incomplete dominance which determined
by the level of resistance in basic variety
and susceptible components used in
hybridization. Inheritance of resistance to
black shank in tested samples is dominant
and incomplete dominance. Genetic
analisys F, hybrids showed monogenic
inheritance  source  N.debneyi and
polygenic in varieties with sources of

resistance N.tabacum and N.
goodspeedii.
Key words: resistance, black

shank, inheritance, oriental tobacco
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yBO/

UepHunkara e NMKOHOMUYECKN
BakHa 60/1eCT 3a HalleTo THTHOHO-
NPoOM3BOACTBO. Hai-cepno3Hn no-
paXEeHNA TA HaHaca Ha THTHOHA
oTrnexaaH B panoHuTe no [onu-
HaTta Ha p.Ctpyma — B [leTpuyko-
CaHfaHCcKns TIOTIOHEB paiioH 1 no
Punckoto koputo, KbAeTO €
OTKpUTa 3a NbpBU NbT npes3 1927
r. (Qumutpos, 2003). MOHOKYNTYp-
HOTO OTI/IeXAaHe Ha THTIoHa U
MHOrOKpaTH1UTe MNOJIMBKA Npe3 ns-
TOTO npegu3BMKaxa MacoBO pas-
NpoCcTpaHeHne N BUCOKa M/TbTHOCT
Ha 3apasa B Te3u panoHu.
MpuunHUTENAT Ha 6onecta
yepHusnka e rbbara Phytophthora
parasitica var. nicotianae.
UepHunkata Hanaga npegyumMHoO
ocHoBaTa Ha cbbnata n
KOpeHoBaTa cucTemMa Ha TIOTIOHA,
Kato UM npugasa TbMHOKagsAB [0
yepeH uBAaT. bonectra artakysa
TIOTIOHEBOTO  pacTeHue npes
uenua nepuvos Ha  pasBuTMe
(AnmuTpos, 2003).

Mpn HagbXeH paspe3 Ha
cTb6s10TO (Pur.l) ce Bwxga, 4e
CcbpueBnHaTa nokageHssa, a no-
KbCHO, MpM  3acbxBaHe Ha
cTbbnara, cbpueBnHaTa ce
cbbupa HanpeyHo Ha AMCKoBe,
MeXay ~ KOUTO  uMMa  MpasHu
npoctpaHcTBa (bosykos, 2002).

NHdpekumss Ha  KOpeHwuTe,
cTbb6nata M suctata moraT ga
Bb3HMKHAT Ha BCeKM eTan oT
pacTexa Ha pacTeHuaTa, KOeTo
BOAM [0 KOPEHOBa HEKpo3a,

INTRODUCTION

Black shank is among the
most destructive and economically
important tobacco diseases in
Bulgaria. Most serious damage it
inflicted to tobacco grown in areas
along the Struma river — in
Sandanski-Petrich tobacco area
and Rila Valley. Black shank first
appeared in these regions in 1927
(Dimitrov, 2003). Monoculture
tobacco cultivation and often
irrigations  during the summer
caused mass distribution and high
density of infection in these areas.
Black shank is caused by the
fungus Phytophthora parasitica
var. nicotianae. Black shank
attacks mainly the base of the
stems and the root system of the
tobacco, turning them dark brown
to black. The disease attacks the
tobacco plant throughout the
period of development (Dimitrov,
2003).

A dark brown to black,
somewhat sunken, lesion usually
appears on the stalk at or near the
ground level. This lesion often
extends up the stalk or shank of
the plant causing it to turn black.
Stalks, when split, (Fig.1) usually
reveal the  blackened pith
separated into discrete disks
(Bozukov, 2002).

Infection of the roots, stems
and leaves may occur at any stage
of plant growth, which results in
root necrosis, wilting, chlorosis,
stem lesion growth arrest and
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yBsXBaHe,
nesuu,
3armBaHe Ha pacteHusaTa (Csinos
and Melton, 1983; Lucas, 1975).

XJ10pO034a,

crBonosu | death of the plant (Csinos and
cnypaHe Ha pacTtexa wu | Melton, 1983; Lucas, 1975).

dur. 1. HagnbxeH paspe3 Ha CTb6/I0 Ha TIOTIOHEBO pacTeHue 60/IHO OT

YepHWMKa

cdour. 1. Longitudinal section of a stem of a tobacco plant infected with black

shank

O6UKHOBEHO  MapasuTHuTe
rbo6mu dpeHoTMNHO ca cnabo ande-
peHuMpaHn 1 3a reHeTMyHara um
N3MEHYMBOCT Ce Cban Nno dn3no-
NOrMYHOTO UM peictene (EHues,
Uunukos, 1984). 3a npuunHuTens
Ha u4epHunkata Phytophthora
parasitica var. nicotianae B cBeTa
ca wu3BecTHMn 4 MOpPOIOTNYHO
e/[lHaKBW, HO TEHETUYHO pa3/IMyHu
dhopmn Ha natoreHa — pacwu.

Paca 0 e npeob6nagasalins
LLamM B NoBeYveTo THTHOHONPOWU3BO-
OVUTENHN palioHM NOo uenus cBAT
(Lucas, 1975). Cnopepg Litton et.
al. (1970), yctoitunmu Ha pacarta O
Ha naTtoreHa ca BupgoseTe: N.
longiflora, N. plumbaginifolia, N.
stocktonii, N. nudicaulis.

BbBexagaHeTo Ha Php reHa B

Usually parasitic fungi are
poorly differentiated and their
phenotype genetic variability is
judged by their physiological
action (Enchev Chilikov 1984).
There are four morphologically
similar but genetically different
forms — races of the Phytophthora
parasitica var. nicotianae

Race 0O is the predominant
strain in most tobacco-growing
regions around the world (Lucas,
1975). According to Litton
et.al.(1970), resistant to rase 0 are
species: N. longiflora, N.
plumbaginifolia, N. stocktonii, N.
nudicaulis.

Introduction of Php gene in
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reHoma Ha KynTypHUTE THOTIOHEBM
pacTeHus Bogu Ao 6bp3aTa nossa
Ha HoBa paca OoT 6onecTTa — paca
1 (Apple, 1967; Csinos, 2005;
Sullivan, Melton and Shew, 2005).

Cnopep Litton et. al. (1970),
BMCOKO YyCcToluMBM Ha paca 1 ca:
N. nesophila, N. repanda, N.
rustica var. asiatica, N. longiflora, ,
N. stocktonii.

N3TOYHMUM Ha edVHUYEH TeH
Ha  Pe3nUCTeHTHOCT KbMm  Ph.
parasitica var. nicotianae ca N.
longiflora Cav. n N. plumbaginifolia
(Apple 1967; Chaplin, 1962).
EanHnYHNTE TreHn oTkputn B N.
plumbaginifolia n N. longiflora
NpefoCTaBAT MbJ/iHA PE3NCTEHT-
HOCT KbM paca O, HO He
ocurypsieaT  YCTOMYMBOCT  KbM
paca 1 Ha Ph. parasitica var.
nicotianae (Apple 1967).

Paca 2 e oTkputa camo B
KOXHa Adpuka 1 He npeacraBns-
Ba 3ansiaxa 3a THTHOHONPOoU3BOAN-
Tenute OT gpyrute ctpanu  (
Appel, 1967; Gallup, Shew, 2010;
van Jaarsveld, Wingfild and
Drenth, 2002).

Paca 3 Ha Ph. parasitica var.
nicotianae — 3a Hes ce cbobLlaBa
oT KbHekTukbT (Mcintyre, Taylor,
1978). Paca 3 ce onpeaensa kato
npeogonssaHe Ha Phl reH or
Nicotiana longiflora, HO He u Ha
Php reH ot N. plumbaginifolia.
MHOro BEPOSAITHO € 4yBCTBUTE/I-
HOCTTa Ha TIOTIOHEBM pacTeHus C
reH Phl ga ce gbmkn Ha pas/sivki B
reHHara ekcrnpecuvs Ha OoTAesiHuTe
pactutenHn opraHn (Gallup and
Shew, 2010).

the N.tabacum genome causes
the appearance of a new race of
the disease - Race 1 (Apple, 1967,
Csinos, 2005; Sullivan, Melton and
Shew, 2005).

According to Litton et. al.
(1970), highly resistant to race 1
are: N. nesophila, N. repanda, N.
rustica var. asiatica, N. longiflora,
N. stocktonii.

Sources of single resistance
gene Ph. parasitica var. nicotianae

are N. longiflora Cav. and N.
plumbaginifolia  (Apple, 1967;
Chaplin, 1962

Resistance from N. longiflora
and N. plumbaginifolia involve
single, dominant genes that are
highly effective against race 0 of
the black shank pathogen but
provide no protection against race
1 (Apple 1967).

Race 2 was found only in
South Africa and poses no threat
to tobacco from other countries
(Apple, 1967; Gallup, Shew, 2010;
van Jaarsveld, Wingfild and
Drenth, 2002).

Race 3 Ph. parasitica var.
nicotianae — it has been reported
from Connecticut (Mclntyre,
Taylor, 1978). Race 3 is defined
as overcoming Phl gene from
Nicotiana longiflora, but not Php
gene from N. plumbaginifolia. It is
likely that the sensitivity of tobacco
plants with a gene Phl be due to
differences in gene expression in
different plant organs (Gallup and
Shew, 2010).
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Mpe3 1949 r. Kincaid npeHa-
CSA YCTOMUYMBOCTTA Ha YepHusIKa oT
amena Bug N. debneyi Bbpxy N.
tabacum. Apple (1967) n Chaplin
(1962) cbobuwasar 3a NpeHoc Ha
yctonumsocT oT N. plumbaginifolia
Ha N. tabacum.

Upe3 meToauTe Ha MexayBu-
JoBata 1 MexagycoptoBaTa Xmopu-
Ansaums ca Ccb3fgafeHu Tonsam
6poli cenekuMoHeHNn maTtepuanu ¢
YCTOMUYMBOCT Ha YepHuska. Pesyn-
TaTtuTe NOTBbPXAABaT, Ye eguH OT
HauYMHUTEe 3a 6opba C NpUYnHUTE-
NSl HAa YepHUKaTa e cesiekumsa Ha
YCTOMUYMBM COPTOBE KaTo NOCTOSA-
HEeH AMHaMu4eH npouec.

B Bbbarapua ca cb3gageHu
YCTOMUYMBM HA YepHU/IKa COpToBE
OpUWEeHTasICKN TIOTIOH: KpymoBrpaz
90 (MaHonoB n ap., 1977); Puna
82 (CtaHkeB 1 TpaHueBa, 1984);
Hespokon 1146 (Crenempos,
1987); Puna 89 (CraHkeB
nTpaHyeBa, 1993); AynHuua 126,
AynHuya 160 (Ctankes, 2010) c
pasINYHN N3TOUHULIN.

EouHcTBeHata  edpekTMBHaA
nporpama 3a oOrpaHuyaBaHe Ha
yepHwW/KaTta e u4pe3 WUHTerpumpaH
noaxon, KOMTO BK/HOYBA arpoTex-
HAYECKM MNpakTuKK, QyHrmunau,
KakTo M YCTOW4MBM  COpPTOBE
(Melton and Broadwell, 2003).

Llen

[a ce npoyun HacnegsisaHe-
TO Ha YCTONYMBOCTTA KbM YEPHWU/I-
Ka npu MexaycopToBW Xuopuam
OPUEHTAJICKU THOTOH C pas/iyHu
N3TOYHULM HA YCTONYMBOCT.

In 1949 Kincaid incorporated
resistance to wild-type N. debneyi
of N. tabacum. Apple (1967) and
Chaplin  (1962) reported to
resistance transfer from N.
plumbaginifolia in N. tabacum.

By the methods of the inter-
species hybridization are created a
large  number of  breeding
materials with resistance to black
shank.

The results confirm that one
way the management of black
shank is selection of resistant
varieties as a continuous dynamic
process.

In Bulgaria were selected
several oriental tobacco varieties
resistant  to black shank:
Krumovgrad 90 (Manolov et al.,
1977); Rila 82 (Stankev and
Trancheva, 1984); Nevrokop 1146
(Gelemrov, 1987); Rila 89
(Stankev and Trancheva, 1993);
Dupnitsa 126 Dupnitsa 160
(Stankev, 2010) — with different
sources.

The only effective prevention
program for black shank is an
integrated  approach including
cultivation practices, fungicides
and resistant varieties (Melton and
Broadwell, 2003).

Aim

Study of the inheritance of
resistance to black shank (Ph.
Parasitica var. nicotianae, Dast) in
Oriental tobacco hybrids with
different sources of resistance.
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MATEPVANT N METOON

MonckuaT eKCrnepumMeHT
Gele nposefeH Mnpe3 nepuoga
2013-2014 r. B WHCTMTYT no
TIOTIOHA W TIOTIOHEBUTE U3aenus,
Orl, Puna.

Kato wun3xogeH cenekuuoHeH
Matepvan B u3cneaBaHeTO ca
BK/IIOYEHN COPTOBE C Pas/iyHu
M3TOYHMLM HA YCTOMYMBOCT ~—
CaHpaHckn 321, [AdynHuua 126,
AynHuua 160, Ctpyma 75, wu
HeycTonumsute Puna 202-1A,
Mpunen 7 wu CaHpaHckn 144
(KOHTpONa) ” YeTUpn XNGPULHN
KOMOUHaUUN Mexay TAX.

OnuTHLT e n3BeaeH no 6,10koB
MeTo4 B [ABe MNOBTOPeHus C
roneMmHa Ha onuTHaTa napuesika
10 m?. 3apaseHn ca no pgpaincer
pacTeHns OT BCEKU POAUTENCKU
COPT W  YeTupute  XUGPUAHK
KOMOUHaLUuU.

YcToiumBocTTa € ycTaHoBe-
Ha cnepn W3KYCTBEHO 3apassiBaHe
no metogukata Ha Kytosa (1981)
ypes paHn B CcTbOnaTa Ha
Bb3PaCTHU pacTeHus.

Craructnyeckn aHasind B F»
NMOTOMCTBOTO MO OTHOLLUEHNE Ha4u-
Ha HacnepgsBaHe Ha yCTOMYMBOCT-
Ta KbM 4epHWNIKa € U3BbPLUEH
ypes x° TecT (FeHueB u ap.,1975).

PE3YNTATUN NN OBCbXXOAHE
Pe3syntatnte 3a peakyuaTa
Ha pPoANTEsICKUTE KOMMOHEHTUN KbM
NPUUUHUTENIA HAa YepHUNKa ca
npegcraseHn B Tabnuuya 1.

MATERIAL AND METHODS

Field experiment was
conducted in 2013-2014 at
Tobacco and Tobacco Products
Institute, Rila trial station.

Basic selection material used
tobacco varieties with different
sources of resistance — Sandanski
321, Dupnitsa 126, Dupnitsa 160,
Struma 75, not resistant Rila 202-
1A, Prilep 7 and Sandanski 144
(control) and four hybrid
combinations.

The field experiment by a
completely  randomized  block
design in two replications with size
of 10 m? Twenty plants of each
tobacco varieties and four hybrids
were inoculated.

Plant inoculation -
methodology Kutova (1981)
through wounds in the stems of
older plants.

Inheritance of black shank
resistance in F, generation was
statistically analyzed by x° test
(Genchev et al., 1975).

RESULTS AND DISCUSSION
The results of black shank
resistance for the parental varieties
are presented in Table. 1.
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Ta6bnvua 1. YCTOMYMBOCT KbM MPUUYUHUTENIST HA YepHUsIKa

copTtoBe

Ha poAnTEsICKN

Table 1. Resistance to black shank of parental varieties

O6L, 6p. npoyveHu

Copr bacTeHms YCTO.I‘/'I‘-IVIBVI LlyBCTBMTgnHM
Variety Total number Resistant Susceptible

studied plants 6p % 6p %
CaHpaHckn 321 20 16 80 4 20
AynHuua 160 20 18 90 2 10
JynHuua 126 20 20 100 0 0
Mpunen 7 20 5 25 15 75
Ctpyma 75 * 20 20 100 0 0
Puna 202-1A* 20 2 10 18 90
CaHpaHcku 144 20 1 5 19 95
JaHHnTe ca npegocTaseHu oT gou.a-p P. TpaHuesa

YcToiiuMBOCTTa Ha poauTen-

CKute copToBe BK/TIOYEHU B
n3cnenBaHeTo npon3tnya oT
pasinyHn N3TOYHNLIN: npum

AynHuua 126 n AynHuya 160 e Ha
6a3a N. debneyi.

YctoinumBocTtta npu  COpT
CaHpaHckn 321 npousnmsa oT N.
tabacum, copTbT € nosyyeH no
mMeToza Ha MHOroKpareH
nHansnayasnieH otbéop OT MecTHa
nonynauna (HobaHosa, 1977).

Mpun copT CTtpyma 75 ycToii-
UMBOCTTa € nNpmuaobmTa oT aBcTpa-
nnicknsa copt S-394-5, B umiiTo
reHom yyacTtea N. goodspeedii.

Mpn N3KYCTBEHOTO 3apas3siBa-
He B nepuoga Ha rnpoyysaHe C
Hal-BUCOK MPOLEHT Ha YCTonuun-
BocT (100%) ca poauTenckute
coptoBe [AynHuya 126 n Ctpyma
75. Tpu ocTaHaMTte ob6pa3sum
ycToinumBocTTa Bapupa ot 10 %
(copt CaHpgaHckn 144) po 80 %
(copt CaHpaHckm 321). Pesynrta-
TUTE NOTBbPXAaBaT MoslyvyeHuTe
nUTepatypHu [aHHW  OT  Apyru
aBTOpPY U NnokasBaT Bb3MOXHOCTTa

The resistance of parental
varieties in the study derived from

sources: Dupnitsa 126 and
Dupnitsa 160 is based on N.
debneyi.

Variety resistence Sandanski
321 derived from N. tabacum,
variety is produced by the method
of individual breeding from local
population (Chobanova, 1977).

In  variety Struma 75
resistance was acquired by
Australian variety S-394-5 whose
genome involved N. goodspeedii.

During the study with the
highest percentage of resistance
were parental varieties Dupnitsa
126 and Struma 75 (100%). In
other samples resistance ranges
from 10% (variety Sandanski 144)
to 80% (variety Sandanski 321).

Results confirmed the literature
data obtained by others autors and
show the possibility of using such
varieties as components in
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3a 13non3saHe Ha Te3n CopToBeTe
Karo KOMMOHEeHTU npu xmbpunamsa-
uMAaTa 3a nocturaHe Ha LenTa Ha
ceflekumoHHarta nporpama — nosy-
yaBaHe Ha yCTOMUYMBU XNopuan.

HacnepgaBaHe YyCTON4YMBOCT-
Ta KbM NPUYNHUTENA HA YEPHUIIKA
B F1 NokosieHne

MonyyeHnTe pesyntatute 3a

hybridization in selection program
to generate resistant hybrids.

Inheritance of resistance to
black shank in F; hybrids

The results for four hybrid

pasfiMyHuTe XMbpmgHu KombuHa- | combinations are presented in
unn ca npeacrtaseHn B Tabnvua 2. | Table 2.
Tabnuua 2. YCTONUMBOCT KbM NPUYMHUTENS Ha YepHWU/IKa B F; NOKoMeHne
Table 2. Resistance to black shank in the F; generation
Xn6pna ng:—égﬁﬂ YCTO_VNMBM '—lyBCTBMTgnHM
. Resistant Susceptible
Hybrid Total number
plants 6p % 6p %
(Mpunen.7 x CaHpaHcku 321) 20 16 80 4 20
(Mpunen 7 x AynHuua 160) 20 20 100 0 0
(Mpunen 7 x AynHuua 126) 20 16 80 4 20
(Ctpyma 75 x Puna 202-1A)* 20 19 95 1 5
JaHHnTe ca npegocTaseHn oT gou.a-p P. TpaHueBa
Ot Tabnuuata ce Bmxaa, ye The table shows that
n npu  detupute  xmbpupa | inheritance of resistance to black
yCToMuMBOCTTa Ha 4epHunka ce | shank in  four hybrids was
Hacnepgasa  AOMWHaHTHO. [lpu | dominantly. Hybrids F, (Prilep 7 x
xnépuaHata koméuHauus (Mpunen | Dupnitsa  160) were  100%
7 x QOynHnga 160) 100% ot | resistant.

noslyyeHnTe Xnopugun ca yctomnum-
Bu. Mpun xmnépuante (Mpunen 7 X
CaHpaHckn 321) n (Mpunen 7 X
OynHuya 126) 80 % ot
3apaseHuTe pacTeHusa ca 6e3
cumntomn, a npu (Ctpyma 75 X
Puna 202-1A) - 90% - HacnegaBa-
HETO € Henb/IHO [AOMWHAHTHO.
Cnopep lenueB (1973) yctoinum-
BOCTTa Ha BUCLUNTE pPacTeHus
cpewy napasuTHuTe rbbu Hain-
4yecTo ce yHacnegsBa [OMMWHAHT-
HO, [OKaTO CBOWCTBOTO BUPY/IEHT-

In hybrids (Prilep 7 x Sandanski
321) and (Prilep 7 x Dupnitsa 126)
80% of infected plants have no
symptoms, while (Struma 75 x Rila

202-1A) - 90% - incomplete
dominance.
According to Genchev (1973)

resistance of higher plants against
parasitic fungi inherited most often
dominantly, while the property of
virulence of the parasite
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HOCT Ha napasuTta — peLuCcrBHO.

MopobHn  pesyntatm  ca
nosiydeHn u OT [Apyrn aBTOpU
(TpaHueBa, 1987; YobaHoBa,
1977) xouto otbensAssar, ye [o-
MUHUPAaHEeTO 3aBUCK OT HMBOTO Ha
YCTONYMBOCT Ha WU3XOLHUA POAM-
TE/ICKA COPT W BJ/IUAHMETO Ha
Moandpuumpaim dakropu (TpaH-
yeBa, 1987).

HenbnHOTO AOMUHMpaHe Ha
ycTtoumBocTTa B F; ce Abmku Ha
AeACTBMETO Ha reHu mogudnkarto-
py No OTHOLeHWe Ha 6osiecTTa
CblUecByBaly B YyBCTBUTESHUSA
POAUTESICKM COPT, KOUTO AeincTear
NHXNOUPALLO Ha NPOSIB/IEHNETO Ha
rnaBHuUs reH. TakoBa 06sCHeHue
3a Henb/IHO MpOsiB/IeHNEe  Ha
AOMVHMPAHEeTO Ha YCTOMuYMBOCTTa
B F; xmbpugn c wm3TOYHMK N.
plumbaginifolia cbo6wasa Chaplin
(1966) w©n ¢ um3TO4HMK  N.
goodspeedii, HobaHosa (1977).

HacnepgaBaHe YyCTON4MBOCT-
Ta KbM YepHunka npun F, xmbpmnan

Mpwn n3cnepsaHe reHeTUYHU-
Te OCHOBM Ha WMyHUTETa npu
pacTeHusiTa, € YCTaHOBEHO, ue
[opu 3a efuH U Cbly, napasut U
elHO N CbLLO KYNTYPHO pacTteHue
MOHAKOra ce nosy4vyasart pas/inyHu
pe3yntatn OT reHeTUYHUA aHanNus.
ToBa e cneacTBue OT reHEeTUYHUTE
0COGEHOCTN Ha pas/iMyHuUTE Ccop-
ToBe, domsnonornyHarta gudepeH-
umaumna Ha napasurta u ycroBusTa,
npy KOUTO € OWNo W3BBPLLIEHO
n3cnepnBaHeTo.

Kato ce wuma npegsug, 4e
peakumAaTa Ha rocTonpuemHuka

recessive.
Similar results were obtained
by other authors (Trancheva,

1987; Chobanova, 1977) as the
dominance depends on the level
of resistance of parental variety
and the influence of modifying
factors (Trancheva, 1987).

Incomplete dominance of
resistance in F; is due to the
action of genes modifiers existent
in the sensitive parental variety
acting inhibition of expression of
the main gene.

That explanation for incomplete
dominance in F; hybrids source N.
plumbaginifolia reported Chaplin
(1966) and source N. goodspeedii,
Chobanova (1977).

Inheritance of resistance to
black shank in F;, hybrids

In studies on the genetic
structure plant immunity, it has
been found that even for the same
parasite and the same plant
results by genetic analysis
sometimes vary.

This is due to
characteristics of different
varieties, the physiological
differentiation of the parasite and
the conditions under which it was
carried out.

Given that the response of
the host to the parasite can be

the genetic
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KbM Mapasuta Moxe pna 6bae
MoamuumpaHa OT  BbHLUHUTE
YC/IOBUSA B MHOIO LUMPOKM TpaHu-
LK, cTaBa ACHO KOJIKO KOMMNINLM-
paHa e cefekyMoHHaTa paborTa,
HacoyeHa KbM Cb3gaBaHe Ha
UMYHHW  WAW  YCTOWYMBM B
pas/inyHa CTeneH copToBe.

Pe3syntatnte oOT reHeTudeH
aHa/In3 Ha 3a HauMHa Ha
HacneasiBaHe Ha YCTOMYMBOCTTA
Ha 4YepHWUIKa ca npeacTaBeHW B
Tabnuua 3.

modified by external conditions
widely, it is clear how complicated
is breeding work aimed at creating
immune or resistant varieties in
varying degrees.

The results of the genetic
analysis of inheritance  of
resistance to black shank are
presented in Table. 3.

Tabnuua 3. CbOoTHOLWEHNE MeXAY YCTONUNBU N YYBCTBUTENHU PACTEHUSA CNPSMO
NPUYMHNTENA Ha YepHUKa npu F, xmbpunan
Table 3. Ratio between resistant and susceptible plants to the black shank in F,

hybrids
CboTHouweHme / Ratio X
Xnbpug MonyyeHo OuakBaHo Xzekc Xzz kp Po,0s
Hybrid Obtained Expected & X st
R S R S

Mpunen 7 x CaHpaHcku 321 4 16 15 5 3227 384
Mpunen 7 x AynHuua 160 16 4 15 5 0,27 3,84
Mpunen 7 x AynHuua 126 12 8 15 5 2,40 3,84
(Ctpyma 75 x Puna 202-1A)* 19 1 15 5 4,27 3,84

JaHHnTe ca npegocTaseHn oT gou.a-p P. TpaHueBa

[NpeueHkata e HanpaBeHa
ypes x° TecT. Mpu xubpugnte F,
(Mpunen 7 x AOdynHuua 126) u
(Mpunen 7 x AOynHnya 160)
pasnpefenieHneTo cbBnaja c Teo-
PeTUYHO 04YaKBAHOTO 3a MOHOXMO-
pUAHO pasnagaHe CbOTHOLIEeHNe —
YyCTONYMBU/YYBCTBUTEHU 3:1.
CraTtucTmnyeckuns aHanms Ha
[aHHUTE MokKa3Ba MOHOIEHEH KOH-
TPON Ha YCTOMYMBOCTTA Ha u4ep-
HUMKa npu copToBeTe [ynHuua
126 n AynHnual60 c U3TOUHUK Ha
ycTonumsocT N.debneyi.

TpaHueBa (1987) yctaHOBS-

Data was analyzed by X test.
In hybrids F, (Prilep 7 x Dupnitsa
126) and (Prilep 7 x Dupnitsa 160)
resistance was controlled by a
simple dominant gene and
correlates whit Mendelian
distribution — resistant/susceptible
3:1. Statistical analysis of the data
shows monogenic control of black
shank resistance in varieties
Dupnitsa 126 and Dupnitsal60
source of resistance N.debneyi.

Trancheva (1987) also found
monogenic  control in  some
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Ba CbLLLO MOHOIEHEH KOHTPO/ Mpu
HAKOM OT Xxnbpuaute Ha copToBe-
Te Hespokon b-12, lNeTpuu 84,
NMyHnin 580 CbC CbLUMS 3TOUHMK
Ha yctoiumocT (N.debneyi).

Mpn xnbpungHute KOomMOMHa-
uumn (Mpunen 7 x CaHpaHcku 321)
n (Ctpyma 75 x Puna 202-1A)
HyneeBata  xunortesa He e
[oKasaHa. CToitHocTUTe Ha
X exc XX kp. U CA CLOTBETHO 32,27 1
7,20, KOeTo e OCHOoBaHue pga
npuemMemM, 4ye ekcrepuMeHTasiHiTe

pesyntatm  He  cbBnagatr cC
TEeopPeTUYHO oYakBaHuUTe no
cxemata Ha MOHOXMAOPUAHOTO
pasnagaHe.  /3TouHuumte  Ha

yCTONYMBOCT Npu ABaTa copTa ca
cbotBeTHO N. tabacum wu N.
goodspeedii.

B pes3yntatr Ha npoBefeHu
FeHETMYHN MPOYyYBaHNSA Ha YCTOW-
4YMBOCTTA Ha YepHWU/IKa Npu cCopTo-
BeTe CaHpgaHckn 321 (N. tabacum)
n Crtpyma 75 (N.goodspeedii),
TpaHueBa (1987) ycTaHOBSIBA 4e
yCcTOMuMBOCTTA Ce€ Hacnepgsiea
OOMVWHAHTHO N Ce KOHTpo/upa oT
TPM OOMUHAHTHM TeHa, KOeTo
NnoTBbPXAaBa MoJly4eHnuTe OT Hac
pesynrartu.

n3BO4UN

1. Hali-BMCOK MpoUEeHT Ha
YCTONYMBOCT CNPSAMO NPUYUHUTENSA
Ha YepHW/Ka npuTexasaT COPTO-
BeTe CopT AynHuua 126 , Ctpyma
75 n CaHpgaHckn 321.

2. HacnegsiBaHeTo Ha yCTOM-
YMBOCTTA KbM YepHWUIKa npu
nscneaBaHuTe obpasum e [oMuU-
HaHTHO W HENBbJTHO AOMUHAHTHO.

hybrid’s varieties Nevrokop B-12,
Petrich 84 Imuniy 580 (N.debneyi).

For hybrid combinations
(Prilep 7 x Sandanski 321) and
(Struma 75 x Rila 202-1A) null
hypothesis is not confirmed.
Values X expXX’st are respectively
32.27 and 7.20, which is reason to
assume that the observed
experimental results is not
correspond the theoretical
prediction.

to

Sources of resistance in two
varieties respectively N. tabacum
and N. goodspeedii.

As a result of genetic studies
of resistance to black shank in

varieties Krumovgrad 90,
Sandanski 321(N.tabacum) and
Struma 75 (N. goodspeedii),

Trancheva (1987) found that the
resistance is inherited dominantly
and is controlled by three
dominant gene, which confirms
our results.

CONCLUSIONS

1. The highest percentage of
resistance to black shank have
varieties Dupnitsa 126, Struma 75
and Sandanski 321.

2. Inheritance of resistance to
black shank in tested samples is
dominant and incomplete
dominance.
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3. [lpoBefeHnAT reHeTn4veH
aHannM3 nokassa, MOHOreHHO Hac-
nepasaHe ¢ n3TovHnk N.debneyi n
NMOSIMTEHHO MPW COPTOBE C W3TOY-
HMUM Ha ycToumsocT N.tabacum n
N. Goodspeedii.

BnarogapHocT

ABTOpUTE UM3Ka3BaT CBoOATa
6narogapHocT KbM  gou.  A4-p
P.TpaHueBa 3a npegocTaBeHUTe
Marepuanun U1 nogkpena wn Ha
npod. O-p Xp.bo3ykoB  3a
npefoctaBeHns u3sonatr Ha Ph.
Parasitica var. nicotianae, Dast.

3. Genetic testing showed
monogenic  inheritance  source
N.debneyi and polygenic in
varieties with sources of resistance
N.tabacum and N. goodspeedii.
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PE3OME

N3cnegsaHeTo e npoBefeHO B
nepuoga 2010-2012 r. B OnutHa ctaHuus
no 3emegenve XaH Kpym A, o06n.
LymeH. N3cnegsaHu ca CTONaHCKUTE U
XUMWYHW MoKasartesnin Ha neT UHTPoAyL M-
paHN MBXKO CTEPUNHW JIMHUX THOTIOH
Bbpneli. 3a cTaHgapT € M3nosn3saH copT
Mnucka 2002. MNMonyyeHata cypoBuHa € C
no-A06po KayecTBO M NO-BUCOK [O6UB Ha
CyX TIOTHOH C 7%-28% cnpamMo ctaHgapTa
Mnucka 2002. lIuHuuTe ca ¢ 6anaHcupaH
XUMUYEH CbCTaB M OTroBapsAT Ha OCHOB-
HUTE W3MCKBAHUA 3a TO3M TUM THOTIOH —
BMCOKO CbAbpXaHWe Ha HUKOTUH U HUCKO

CbAbpXaHne Ha pPasTBOPUMU BbINe-
xuaparu.
KntouoBu AYyMU: TIOTIOH,

uuTonasMaTnuyHa MbXKa CTEePW/IHOCT,
[o6uB, Ka4ecTBo

YBO/,

M3non3saHeTto Ha UMC npwu
XeTepo3sucHata cesfiekumsa Ha Tio-
TIOHa € YTBbpAEH, KaTo nepcnek-
TUBHA BBb3MOXHOCT 3a pellaBaHe

SUMMARY

The study was conducted during
the 2010-2012 period at the Khan Krum
DP Experimental Station of Agriculture in
the municipality of Shumen. The
economic and chemical indicators of five
male sterile lines of introduced Burley
tobacco were studied. Pliska 2002 variety
was used as a standard. The resulting
material was of better quality and gave a
higher yield of cured tobacco by 7%-
28% compared with the Pliska 2002
standard. The lines were characterized by
a balanced chemical composition and met
the essential requirements for that
tobacco type — a high nicotine content and
low content of soluble carbohydrates.

Key words: tobacco, cytoplasmic
male sterility, yield, quality

INTRODUCTION

The use of CMS in the
heterosis selection of tobacco has
been recognized as a potential
opportunity  for  solving  the
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Ha CbBpPeEMEHHUTe 3ajayunm Ha
cenekumaTta. Cb3gaBaHeTo 1 M3Mo-
N3BaHeTo Ha Fy xnépungn e egmH ot
Ha-6bp3nTe N ePEKTUBHN METOAM
Ha cenekuusta. Toll e ocobeHo
LEeHEH Mpu CbBPEMEHHUTE AWHAa-
MWYHO M3MEHALLM Ce WN3NCKBAHNS
KbM TIOTIOHEBMSA COPT OT CTpaHa Ha
TbProBusita 1 NPOMULLIEHOCTTA.

B cBeTa ce BOAW NMHTEH3MBHA
cenekunoHHa paboTa, CBbp3aHa
CbC CbBpPEMEHHUTE M ObAeLwn us-
MCKBaHUS KbM Tasu KynTypa karto
CYpOBMHa 3a nyLleHe, U3TOYHVK Ha
6eNTbK W Ha pas/iMyHn  gpyru
npoAaykTn. ExxerogHo B pasnyHu
CTpaHu ce BbBeXAaT HOBU COPTO-
Be TIOTIOH, CbyeTaBally B CBOA re-
HOTWUM BWUCOKM OWONOTMYHKU, MOp-
doNorMyHn, XMMMKO-TEXHONOTNYHM
N [eryctaumoHHM  nokasaresiu.
(Tursic et al., 2001; Todao, 2004).

[Mpy enoposIMCTHUTE THOTHOHU
BupxuHna n bBbpneii xeteposuc-
HUAT edoekT ce nspasssa B yBesn-
yaBaHe Ha 00WMs OO6GMB CyX THo-
TIOH W MO-paHHO HacTbMNBaHe Ha
TexHuyeckaTa 3pesioCT Ha nucrtaTa
(Povilaitis, 1972; Legg et al., 1974).

XUMNYHMA CbCTaB Ha NucTa-
Ta npwv TIOTIOH Bbpneli ce xapakTe-
pu3npa C MHOr0 HUCKO CbAbpXka-
HVe Ha pasTBOPUMU Bbraexuapatu
N HUKOTWH, KONTO Bapupa B LUNPO-
kn rpaHugm (1,5-3,5%) B 3aBUCU-
MOCT OT copTa 1 paioHa Ha Npowus-
BOACTBO. Te3u nokasarenn ce
dopmupaT Kakto MO reHeTuyeH
MbT, Taka M NOCPEeACTBOM TEXHO-
NIOrATa Ha OTINieXaaHe U CyLleHe.
MoBuWaBaHETO Ha reHeTUYHUA
noteHumMan 3a nNPOAYKTUBHOCT U

selection problems of today. The
creation and use F; hybrids is one
of the fastest and most operative
selection methods. It is particularly
valuable in view of the present
dynamically changing
requirements to the tobacco variety
on part of the industry and trade.

Intensive selection work is
under way worldwide related to the
present and future requirements to
that crop as a raw material for
smoking, a source of protein as
well as of various other products.
Every year new tobacco varieties
are introduced in  different
countries which combine high
biological, morphological, chemico-
technological and tasting indicators
in their genotype (Tursic et al.,
2001; Todao, 2004).

In large-leaf tobaccos as
Virginia and Burley the heterosis
effect is demonstrated in the
increased total vyield of cured
tobacco and the earlier start of the
technical leaf maturity (Povilaitis,
1972; Legg et al., 1974).

The chemical composition of
the Burley tobacco leaves is
characterized by a very Ilow
content of soluble carbohydrates
and nicotine varying greatly
(1.5%-3.5%) depending on the
variety and the cultivating region.
These indicators are achieved in a
genetic way as well as by means
of the cultivation and curing
technologies. The raising of the
genetic potential for productivity
and variety quality cannot be done
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KauyecTBO Ha COpPTOBETE HE MOXe
Ja cTaBa 3a CMeTKa Ha un3meHe-
HMETO Ha efuH NpuU3Hak, a 3aBuUcK
OT nofobpaBaHeTo Ha yanara cuc-
TemMa OT npu3Hauu, KoUTo ce
HamupaTr B TSACHO B3aMMOLENCT-
BME, KaKTO Mo-Mexnay Cu, Taka u C
dhakTopuTe Ha oOKoMHaTa cpega
(lWab6aHos, 1974, 1987).

3non3saHeTo Ha copToBe
TIOTIOH C UuuMTOM/IasMeHa MbXKa
CTEPUNHOCT B MPOU3BOACTBOTO Y
Hac e BCe olle TBbpAae orpaHuye-
HO. Cb3gaBaHeTo U U3MNon3BaHeTo
Ha HoBW LIMC nnHuu n aHanosu 3a
B ObJelle HEMVMHYEMO Le [oBe-
AaTt [0 nosuwaBaHe Ha gobuea n
KauyeCcTBOTO KaKTO Ha JIMCTHaTa
Taka n Ha ceMeHHaTta NpoAyKuus.

Llenta Ha n3cneaBaHeTo e ga
ce npoy4yart CTOMNaHCKUTE U XUMWNY-
HW KayecTBa Ha NneT MHTpoayumpa-
HN MBXKOCTEPU/IHU JIMHUW TIOTIOH
oT TMn Bbpnein, 3a ga ce npeueHn
Bb3MOXHOCTTa 3a W3MN0N3BaHETO
MM B XeTepo3ucHaTta cefekums,
KOeTo Lie AoBefe A0 CbKpallasa-
He Ha pbyHUA TPy npu Xmbpua-
HOTO CEMeNnpon3BOACTBO.

MATEPVANT N METOON

N3cnepBaHeTo e npoBeneHo
npes nepunoga 2010-2012 roanHa B
onnTHOTO nosie Ha OC3 - XaH
Kpym Al. Onutute ca 3a10XeHu
no 6/I0KOB MeTo4 B  4eTupu
NMOBTOPEHNA C TO/IEMUMHA  Ha
pekosiTHaTa napueska 24 m?>.

Pa3scaxgaHeTo Ha THOTHOHa €
n3sbpleHo no cxemara 100 x 40
cm Ao kpasi Ha maii. OCHOBHUTE
arpoTexHN4Yeckn MeponpuaTua u

at the expense of changing one of
the indicators — it depends on the
enhancement of the overall system
of indicators which are in a close
interaction amongst themselves as

well as with the factors of the
environment (lWa6aHos, 1974,
1987).

The use of tobacco varieties
of cytoplasmic male sterility is still
quite limited in Bulgarian
production. The creation and use
of new CMS lines and analogues
in the future are bound to result in
the vyield increase and quality
improvement of both the leaf and
seed produce.

The aim of the research was
to study the economic and
chemical traits of five introduced
male sterile lines of Burley tobacco
in order to estimate the chances
for using them in the heterosis
selection which would lead to
reducing hand labour in the
process of hybrid seed production.

MATERIAL AND METHODS

The study was carried out
during the 2010-2012 period in the
Khan Krum DP experimental field.
The experiments were performed
by the block method in four
replications, the size of the yield
plot being 24 m?.

The planting of the tobacco
was done following the 100 x 40
cm pattern by the end of May. The
basic cultivation and technical
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6opbarta ¢ 6onectute u HenpusaTe-
NTe ca NpoBefeHN B CbOTBETCT-
BMEe C Bb3NpueTata 3a parioHa
TEXHOJNIOTUA 3a OTriexgaHe Ha
TIOTIOH Bbpneil. B npoyyBaHeTo ca
BK/IloYeHn copt [Mnmcka 2002
(koHTpONa) 1 NeT UHTPOAYyUMPaHU
MBXKOCTEPUTHU JINHUN .

MeTeoposiornyHnuTe ycriosusa
npes nepuvoja Ha u3c/nefBaHeTo
(2010-2012 r.) ce xapakTepusupar
C ronaAmo pasHoobpasve, KakTo
Mexay OTAeNHUTe roAuHK Taka u
CNPsSIMO  cpefHuTe CTOMHOCTU 3a
50-rognweH nepvon, BbL3NPUET
KaTo HopMasieH 3a paioHa. Konu-
4YeCTBOTO Ha Ba/iexute e Hag
HOpMasiHUTe 3a Mecel, mMain npu
pascaxaaHeTo Ha THTHHa. [oaun-
HUTe ce XapakTepusupar C Hepas-
HOMEpPHO  pasnpegesieHne  Ha
Ba/IeXnTe npe3 Beretauusara Ha
TIOTIOHA OT Maill [o cenTemBpu.
2011-2012 ropguHM ce ouepTaxa,
Karo CpaBHUTENIHO CyXW C BUCOKU
cpefHOMeceyHn Temnepatypy u
HMUCKA OTHOCWUTE/IHA BJ/IAXHOCT Ha
Bb3ayxa. Bcuuko ToBa ce oTpasu
BbPXy pactexa M pasBUTMETO Ha
TIOTIOHEBUTE pacTEHNS.

TIOTIOHBT € NpUépaH B TEXHU-
yecka 3psAnoCT Ha 4yetupu 6eput-
6u un ca onpegeneHn cpegHUs
[OGMB 1M KayecTBOTO Ha Cyxus
TIOTIOH.

CyxuAaT TIOTIOH € aHa/IM3MpaH
3a onpegensHe Ha cregHute
rnokasaTesin: HAKOTUH — Mo MeToja
Ha Kopecta (CORESTA RM 20,
1968), pasTBOpUMM  BbBIEXU-
Apatn— no metoga Ha LWopn (BAC
9143 — 1988), 06w, asotr — no

activities as well as the control of
pests and diseases were carried
out in compliance with the adopted
technology for growing Burley
tobacco in the region. Five
introduced male sterile lines and
Pliska 2002 (control) were involved
in the research.

The meteorological
conditions during the period of the
study (2010-2012) were
characterized by a great variety
during the years as well as when
compared with the average figures
over a 50-year period perceived as
normal for the region. The
precipitation quantity was higher
than the normal for May when the
tobacco was planted. The years
were characterized by an uneven
rainfall ~ distribution during the
tobacco vegetation from May to
September. The years 2011 and
2012 were averagely dry with high
mean monthly temperatures and
low relative air humidity. All those
factors influenced the growth and
development of the tobacco plants.

The tobacco was harvested
when technically mature in four
pickings and the mean yield and
quality of the cured tobacco were
estimated.

The dry tobacco was
analyzed in order to determine the
following indicators: nicotine — by
the Coresta method (CORESTA
RM 20, 1968), soluble
carbohydrates — by the Schoorl’s
method (BSS 9143 — 1988), total

77



mMeToza Ha
15836-1988)

Cratuctnyeckara obpaboTka
Ha pesyntatnte € u3BbplLUEeHa C
npogykta ,BIOSTAT” (MeHuyeB U
ap., 1989-1991).

Moop (B4C

PE3YNTATU N OBCBbXXOAHE
CpegHute pobmBuM Ha Cyx
TIOTIOH OT M3NUTaHUTE MBbXKOCTe-
PUNHW IMHUWA ca npeacTaBeHn B
Tabnuua 1.

Tabnuua 1. o6us cyx TIOTIOH, kg/da
Table 1. Cured tobacco yield, kg/da

nitrogen — by the Moore method
(BSS 15836-1988).

The statistical processing of
the results was performed by using
BIOSTAT (Penchev et al,
1989-1991).

RESULTS AND DISCUSSION
The average yields of dry
tobacco from the tested male
sterile lines are given in Table 1.

FoanHa / Year 2010 2011 2012 CpegHo / Mean
Coprt / Variety kg/da % kg/da % kg/da % kg/da %
Mnucka 2002st 279,25 100,00 354,63 100,00 316,39 100,00 316,76 100,00

Pliska 2002 st.
MC - 01 366,71+++131,32 443,75+++ 12513 388,38+++122,47 399,61+ 126,16
MS - 01
MC - 02 416,96+++149,31 416,67++ 117,49 385,75+++121,92 406,46++ 128,32
MS - 02
MC - 03 293,29 10540 362,25 102,15 378,50+++119,63 344,68 108,81
MS — 03
MC — 04 324,59+++116,24 488,79+++137,83 341,00 107,78 384,79+ 121,48
MS — 04
MC - 05 315,50++ 112,98 386,04 108,86 319,38 100,95 340,31 107,43
MS — 05
GD 5% 22,43 38,80 24,66 62,81

1% 31,01 53,66 34,10 89,34

0,1% 42,86 74,17 47,13 129,32
3a oT6ensasBaHe e, 4e npu | It is noteworthy that the tested
n3NUTaHUTE  Matepuanm  Hai- | materials produced the highest

BMCOKM A06MBK ca NoslyyeHu npes
BTOpata roAuvHa Ha u3cneaBa-
HeTo— 362,25-488,79 kg/da, kato
npu MC-04 npeBuLLEHNETO
cnpsamo ctaHgapta lNnancka 2002 e
¢ 37,83%, a npn MC-01 n MC-02
c 17,49 — 25,13%, KaTto pasnukuTte
ca C BMCOKa CTeneH Ha [ocToBep-
HocT. CpefHO 3a Tpu TOAMLLHMUA
nepuog Ha usnuteaHe no Jo6bus
Ha Cyx THOTIOH Ha NbPBO MACTO €

yields in the second year of the
research — 362.25-488.79 kg/da,
the excess in MS-04 as compared
with the standard Pliska 2002
being 37.83% while in MS-0land
MS-02 it was within 17.49 -
25.13%, the differences being of a
high credibility extent. On the
average for the three-year test
period, MS-02 occupied first
position for cured tobacco yield
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MC-02 c 28,32%,cneasaH ot MC-
01 ¢ 26,16% n MC-04 c 21,48%
cnpsamo Mnmcka 2002, octaHanute
ABE€ JIMHMM Cca CbC CTONHOCTK
6/IM3KN Ha CTaHgapTa U pasnuknte
ca HeZloKa3aHW.

KayecTBOTO Ha Cyxusa THOTIOH,
n3paseH C npoueHta Ha kKnacute
npu usNUTaHUTE JNNHUK € npea-
cTaBeH B Tabnuua 2. Hali-B1ucoko
€ KayeCTBO Ha CypoOBMHaTa cpef-
HO 3a nepuoja Ha U3nuTBaHe npu
nvHna MC-01 u nnHma MC-04,
KbOETO AeNbT Ha MbpPBOKIACHUA
TIOTIOH pgoctura 23,3-23,5% npwu
13,9% 3a crTaHgapta [lancka
2002. CpepgHo 3a nepuoga Ha
N3NUTBAHE OCHOBHMA JAn  oT
CbOTHOLLEHMETO MeXay Kiacute
ce naja Ha BTOpa knaca, kato npu
nnHunte e ot 54,7% po 60,7%
npu 56,5% 3a ctaHg4apTHUA COpT.
KosimyecTtBOTO Ha TpeTa knaca e
3HaunTenHo Masiko 18,9-25,6%
npu 29,6% 3a craHgapta. B
pe3ynTar Ha No-406pOTO KayecTBO
N CLOTHOLLEHME Ha NbpBa U BTOpa
Knaca 3a CMeTKa Ha TpeTa
NINHUUTE NMoKa3BaT Bb3MOXHOCT 3a
peanun3svpaHe Ha no-BMcoKa
cpefHa LeHa 1 obuia CTOMHOCT Ha
npoaykumara.

CbAbpXaHMEeTO Ha HWKOTUH e
eOUH OT OCHOBHWUTE aslkasiouau B
TIOTIOHEBUS JIUCT, AENCTBMETO MY €
MPSKO CBBbP3aHO C (husmonormyHara
cuna U VHOAUPEKTHO C XapMOHWY-
HOCTTa npu nyweHe. bbpnei e ot
TMna TIOTIOHW, KOMTO ce oT/nyaBsa
CbC CPeAHO [0 BMCOKO CbAbpXaHue
Ha HUKOTWH B CpaBHeEHWe C Apyrute
TUNOBE TIOTHOH.

with 28,32%, followed by MS-01
with 26.16% and MS-04 with
21.48% as compared with Pliska
2002. The other two lines showed
results close to the standard and
the differences were not proved.
The quality of the cured tobacco
expressed by the class percentage
in the tested lines is given in Table
2. The highest quality of the raw
material averagely for the testing
period demonstrated lines MS-01
and MS-04 where the share of the
first-class tobacco amounted to
23.3%-23.5% while for the Pliska
2002 standard it was 13.9%.
Average for the testing period the
main share in the proportions
among the classes was in favour
of the second class, varying from
54.7% to 60.7% in the lines and
being 56.5% for the standard
variety. The quantity of the third
class is  considerably little
18.9-25.6% compared to 29.6%
for the standard. As a result of the
better quality and correlation of the
first and second class, unlike the
third class, the lines demonstrated
an opportunity for a higher
average price and total production
value.

The nicotine content is one of
the basic alkaloids in the tobacco
leaf. Its impact is directly related to
the physiological strength and
indirecty — to the smoking
harmony. Burley is of the tobacco
types characterized by an average
to high nicotine content as
compared with other types.
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Tabnuua 2. Ka4ecTBO Ha Cyxus THOTIOH Mo knacu, %
Table 2. Cured tobacco quality by classes, %

loanHa / Year 2010 2011 2012 CpegHo / Mean

Copt/Variety 1 2 3 1 2 3 1 2 3 1 2 3

Mnucka 2002 11,36 43,25 45,39 18,99 60,03 20,98 11,31 66,13 22,56 13,88 56,48 29,64

Pliska 2002 st.

MC - 01 12,67 62,43 24,60 27,32 52,39 20,29 30,62 49,00 20,38 23,54 54,71 21,75

MS - 01

MC - 02 25,25 45,62 29,13 17,47 60,53 22,00 24,51 58,65 16,84 22,41 54,93 22,66

MS — 02

MC - 03 9,41 54,41 36,18 13,79 64,68 21,53 17,93 62,87 19,20 13,71 60,65 25,64

MS - 03

MC - 04 10,40 60,98 28,62 35,26 53,50 11,24 24,21 58,90 16,89 23,29 57,79 18,92

MS - 04

MC - 05 590 57,58 36,52 15,17 50,00 34,83 19,56 63,25 17,19 13,54 56,94 29,52

MS - 05

GD 5% 11,34 14,04 10,07
1% 16,14 19,97 14,33
0,1% 23,36 28,90 20,74

Pesyntatnte 3a CbAbpXaHu- The results for nicotine

€TO Ha HMKOTMH OT HawuTe uscne-
ABaHMA Npes3 roagvHuTe ca npeg-
ctaBeHn B Tabnuuya 3. OT 14X ce

BMXAA, Y€ MEeTeoposiormyHuTe
yC/IOBUSI Mpe3 roAMHUTE oKasBat
CbLECTBEHO  B/MSHWE  BbPXY
MPOLEHTHOTO CbAbpXaHWe Ha
HUKOTUH.

content from our research over the
years are presented in Table 3. It
is obvious that the meteorological
conditions during the years
influenced considerably the
percentage of nicotine content.

Tabnuua 3. CbabpXaHne Ha HUKOTUH, %

Table 3. Content of nicotine, %

Copt / Variety

FoavHa / Year

CpegHo / Mean %

2010 2011 2012

Mnncka 2002 1,23 1,36 1,07 1,22 100,00
Pliska 2002 st.

MC - 01 1,75 2,09 2,56 2,13 174,59
MS - 01

MC - 02 1,69 2,14 2,17 2,00 163,93
MS - 02

MC - 03 2,43 2,89 2,92 2,75 225,41
MS - 03

MC - 04 1,62 2,27 2,38 2,09 171,31
MS — 04

MC - 05 1,39 2,24 2,35 1,99 163,11
MS — 05

CpegHo / Mean 1,96 2,17 2,24 2,03 166,39

lNpe3 no-cyxute 2011 n 2012
. CbAbpXaHMWETO Ha HUKOTUH
cpepgHo 3a rpynata e 2,17% wn

During the drier 2011 and
2012 the nicotine  content
averagely for the group was 2.17%

780



2,24%, pokaTto npes no-BnaxHara
2010 rognHa e 1,69%. OT paaHHuK-
Te ce yCTaHOBMW, Y€ C Hal-BMCOKO
CbAbpXaHne Ha HUKOTUH npes3
nepuvoga Ha u3NUTBaHe uvMma
nvHna M-03 ot 2,43% po 2,92%
(225,4 % Hap crtaHpapTta). Ocra-
Ha/IMTe NIMHUK MO TO3WN nokasaTes
npes roguHuTe  npesuvwlaBaT
ctaHpapTHUa copt [Mnucka 2002
oT 63,1 go 74,6%.

OcHoBHaTa XapakTrepucTuka
Ha TIOTIOH Bbbpnei no koATo ce
pasnuyaBa oT BupxuHuna n Opwu-
EHTaJICKN TIOTHOH € HUCKOTO Cb-
AbpXaHve Ha pa3TBOpUMW BbIe-
XngpaTtu, KaTo TAXHOTO CbAbpXa-
HVe e nog 1% po Taka Hapede-
HUTe cnegu.

[aHHnTe OoT HawwuTe n3cnea-
BaHna (Tabnuua 4) nokassat, 4e
CbAbpXaHNWeTo Ha pas3TBOPUMU
Bbraexuapartn npu npoyyvyeHute
COpTOBE Mnpe3 roguHNTE e nog uiu
0KO0/10 1%, KOeTO e XapaKkTepHo 3a
TO3W TUM TIOTHOH.

and 2.24% while in the more
humid 2010 it was 1.69%. The
data showed that line MS-03 had
the highest nicotine content during
the test period — from 2.43% to
2.92% (surpassing the standard by
225.4%). The rest of the lines
surpassed the standard Pliska
2002 indicator by 63.1% - 74.6%
over the years.

The basic characteristic trait
of Burley tobacco distinguishing it
from Virginia and Oriental is the
low content of soluble
carbohydrates, it being under 1%
down to the so called traces.

The data from our
investigation (Table 4) show that
the content of soluble
carbohydrates in the studied

varieties over the years was under
or around 1% which is typical of
that tobacco type.

Tabnuuya 4.CbabpXaHne Ha pa3TBOpMMU 3axapn,%

Table 4. Soluble sugars,%

Copt / Variety FognHa / Year CpegHo / Mean %
2010 2011 2012

Mnncka 2002 0,57 0,52 0,68 0,59 100,00
Pliska 2002 st.

MC - 01 0,43 0,27 0,54 0,41 69,49
MS - 01

MC - 02 0,14 0,52 0,54 0,40 67,80
MS - 02

MC - 03 0,29 0,39 0,68 0,45 76,27
MS - 03

MC - 04 0,14 0,12 0,55 0,27 45,76
MS - 04

MC - 05 0,57 0,21 0,81 0,53 89,83
MS - 05

CpegHo / Mean 0,36 0,34 0,63 0,44 74,58
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CpepgHo 3a rpynata npes ro-
OWHUTE Ha n3cnefBaHeTo CbAbP-
XaHMeTo Ha pasTBOpMMU BbINe-
xnapatn e B rpaHuumTe ot 0,34%
(2011 r.) po 0,63% (2012 r.). C
HaW-HUCKM CTOMHOCTM NO TO3U
rnokasaren cpegHo 3a nepuoja Ha
n3cnegsaHe e nuHma MC-04 —
0,27% (45,8% cnpsAmMo cTaHgapTa)
oCTaHa/IMTe JINHUU ca C MO-HUCKN
CTOMHOCTK OT 67,8-89,8% cnpsimo
cTaHpapTHUA copT MNnncka 2002.

OT aHanM3a Ha gaHHuTe 6e
yCTaHOBEHO, 4Ye CpefHO B TO3M
ONUT HMBOTO Ha pas3TBOPUMUTE
Bbrnexugparn e B rpaHuumnTe Ha
0,27-0,59%, koeTo ce NoTBbLPXAA-
Ba U OT u3cfefBaHuATa Ha peau-
ua astopu (Popovic, 1985; [pa-
yeB, 1996; MNMenmeaHoBCKa, 2002 )

KonnyectBoto Ha o6wWwms
a3oT e B OoTpuuaTesiHa Kopenauus
C KayecTBOTO Ha THOTHOHa. [lpu
TUMUYHUA  aMepUKaHCKM  THOTHOH
Bbpnein cbaobpxaHMeTo Ha o6uy,
asoT Bapupa ot 3,08 o 4,36%.

Pesynratnte oOT XUMWUYHUSA
aHaIn3 3a CbAbpXXaHMETO Ha 0O6LL
a3oT ca npenctaseHn B Tabnvua
5. CpepaHo 3a 3-roguLLHnA nepuos
Ha npoy4ysBaHe, KakTo 1 npes roau-
HATE C HaW-BMCOKO CbAbpXaHue
Ha obw, a3oT 3,80% e crtaHgapTa
Mnncka 2002. lNpoy4yeHuTe
MBXXKOCTEPU/IHU NUHUK ca Cc 12,4
0o 16, 8% No-HUCKO CbabpXxaHue
Ha 0o06LL a30T CnpsAMO KOHTponaTta.

BanaHneto Ha 6entbyHUTE
BeLLlecTBa BbpPXy KOHCYMaTUBHUTE
KayecTBa Ha THOTHOHA € 06uWo
B3€TO OTpULATEsTHO, Tbil KaTo Npwu

Averagely for the group
during the testing period the
content of soluble carbohydrates
was within the limits of 0.34%
(2011) to 0,63% (2012). The
lowest figures for that indicator
averagely for the period had line
MS-04 — 0.27% (45.8% compared
with the standard). The rest of the
lines had lower values of 67.8%-
89.8% compared with the standard
Pliska 2002 variety.

The data analysis showed
that on the average in that
experiment the level of soluble
carbohydrates was within the limits
of 0.27-0.59% which had also
been confirmed by the research of
several authors (Popovic, 1985;
Drachev, 1996; Pelivanovska,
2002).

The total nitrogen quantity
was in a negative correlation with
the tobacco quality. In the typical
American Burley tobacco the total

nitrogen varies from 3.08 to
4.36%.

The results of the chemical
analysis for the total nitrogen
content are given in Table 5.
Averagely for the three-year

testing period as well as for the
years of the highest total nitrogen
content 3.80% was the standard
Pliska 2002. The studied male
sterile lines had 12.4% to 16.8%
lower total nitrogen content as
compared with the control.

The influence of the protein
substances on the consumer
gualities of the tobacco was
negative on the whole since when
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pasrpaxgaHe Ha 6enTbUYMHUTE
npM BUCOKa Temnepatypa ce
noslyyaBaT a30THM BellecTBa B
TIOTIOHEBUA OUM C  HenpusaTHa
MUpU3Ma 1 ApasHeLL, BKYC.

disintegration of proteins under
high temperature took place
nitrogen substances of unpleasant
smell and irritating taste resulted in
the tobacco smoke.

Tabnuua 5. CbabpxaHue Ha obLy, a3oT, %

Table 5. Total nitrogen content, %

Copt / Variety

FognHa / Year

CpegHo / Mean %

2010 2011 2012

Mnncka 2002 3,54 3,90 3,95 3,80 100,00
Pliska 2002 st.

MC - 01 3,20 3,04 3,24 3,16 83,15
MS - 01

MC - 02 3,32 3,11 3,04 3,16 83,15
MS - 02

MC - 03 3,91 2,96 3,11 3,33 87,63
MS - 03

MC - 04 3,36 3,02 3,42 3,27 86,05
MS — 04

MC - 05 3,45 3,05 3,25 3,25 85,53
MS — 05

CpegHo / Mean 3,46 3,18 3,34 3,33 87,63

B pesynTtat Ha HanpaBeHus
XMMUYEH aHa/IM3 Ha CyXWUsi TIOTHOH
Mo nokasaTesnTe 3a CbAbpXaHue
Ha HWKOTWH, Pa3TBOPMMMU BbINe-
Xuapatu 1 o6l a3oT ce oTKposiBaT
MC-02 n MC-04.

n3BO4N

VHTpoayuMpaHUTE  MBXKO-
crepuniHn fivHiumn MC-01, MC-02 u
MC-04 ca BMCOKOOOOVMBHM W
BUCOKOKayecTBeHU. CpegHo 3a
nepuoga no fobue Cyx TIOTIOH Te
npesuwaBar cTaHpapTa [laicka
2002 ot 21,5 po 28,3%.

Mo nokasatenute 3a CbAbP-
aHMe Ha HUKOTWUH, pasTBOPUMMU
BbIiexuaparu n obuy asot JIMHUN-
Te ca Cc nNo-go6pu CTOMHOCTKU cnpsi-
MO cTaHgapta [Mnaicka 2002 un
OTroBapAT Ha OCHOBHUTE N3MCKBa-
HMA 3a TO3W TUM TIOTHOH — BUCOKO

As a result of the cured
tobacco chemical analysis of the
indicators for the nicotine content,
soluble carbohydrates and total
nitrogen, lines MS-02 and MS-04
stood out clearly.

CONCLUSIONS

The introduced male sterile
lines MS-01, MS-02 and MS-04
are high-yielding and of high
quality. Averagely for the period
they surpassed the standard Pliska
2002 by 21.5 -28.3% for the cured
tobacco yield.

For the nicotine content,
soluble carbohydrates and total
nitrogen indicators, the lines had
better results than the Pliska 2002
standard and met the major
requirements for that type of
tobacco — high nicotine content
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CbAbpXaHue Ha HUKOTUH M Hucko | and low content of soluble
CbAbpXaHne Ha  pasTBopumu | carbohydrates.
BbIiexuaparu.
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