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B.4-1 Petkova, M., Spasova-Apostolova, V., Masheva, V. and Tahsin, N. (2020). Comparison of
Endophytic Colonization of Bulgarian Variety of Tobacco by Enthomopathogenic Fungi -
Beauveria bassiana and Beauveria brongniartii. Ecologia Balkanica, 12 (1)., 31-40, Q4,
http://web.uni-plovdiv.bg/mollov/EB/2020 vol12 iss1/031-040 eb.20115.pdf

Abstract: In the modern breeding programs, the application and utilization of endophytic potential
of microorganism is an opportunity to reduce damage from different pests and viruses on tobacco
plants. In the present study, 48 plants of 56 day seedlings of oriental tobacco (Krumovgrad 58)
plants treated with 2 strains 538 and 730 of the entomopathogenic fungi Beauveria bassiana and
a strain 646 of Beauveria brongniartii. Two different inoculation techniques were applied by
spraying the leaves and by directly placing the inoculant in the soil near the root of the plants. In
order to compare the effectiveness of the colonization techniques of different tobacco tissues roots,
stems and leaves, samples were taken for analysis on 7, 21 and 28 days after inoculation. Results
have proven that all three strains of Beauveria endophyticaly colonize different tobacco tissues
within 28 days after inoculation. The outcomes of the present study show the potential of B.
bassiana and B. brongniartii to use for prevention and protection of tobacco plants.

Pe3tome: B cbBpeMeHHUTE CENEKIIMOHHU NpPOrpaMu NpPUIAaraHeTO U OINOJ30TBOPSBAHETO Ha
eHIO(PUTHUS MOTEHIMA Ha MUKPOOPTaHU3MHUTE € Bb3MOXKHOCT 3a HaMalsiBaHE Ha BPEIUTE OT
pa3IMYHU BPEIUTENHN U BUPYCH BBPXY TIOTIOHEBHUTE pacTeHus. B HacTosIOTO H3cienBaHe ca
TpeTupanu 48 pacteHus oT S6-1HeBeH pa3caj] Ha opueHTancku ToTioH (Kpymosrpan 58) ¢ 2 mama
538 u 730 Ha eHTOMOmMaTtoreHHUTe I'bOU Beauveria bassiana u mam 646 Ha Beauveria
brongniartii. bsixa TPUIOXKEHU [BE PA3TUYHU TEXHUKH 32 MHOKYJIMpPAHE uype3 IMpbCKaHE Ha
JUCTaTa U Ype3 JUPEKTHO MOCTaBsHE HAa MHOKYJIaHTa B IIOYBaTa OJM30 /10 KOpeHa Ha PacTEeHUsTa.
3a 1a ce cpaBHU e(DEKTHBHOCTTA HA TEXHUKHTE 32 KOJIOHM3AlMsA Ha KOPEHH, CThOJIa U JIUCTa OT
pa3IUYHU TIOTIOHEBH ThKaHU, Os1Xa B3eTH TPOOH 3a aHaimu3 Ha 7, 21 u 28 qHU ciex HHOKYyIamusTa.
Pesynrature ca qokaszanu, 4e U TpUTE 1aMa Ha Beauveria eHIO(QUTUYHO KOJIOHU3UPAT pa3InyHU
ThKAaHU Ha TIOTIOHA B paMKUTE Ha 28 JHU Clel MHOKyJalusTa. Pe3ynraTute OT HACTOSIIOTO
poyyBaHe MOKa3BaT MOTeHUWana Ha B. bassiana w B. brongniartii na ce H3MOJ3BaT 3a
npodunakTUKa 1 3aliiuTa Ha TIOTIOHEBUTE PACTEHUSI.




B.4-2 Spasova-Apostolova, V., Masheva, V., Petkova, M. and Tahsin N. (2021). Endophytic
colonization of tobacco plants (N. tabacum, L., ssp. orientalis) by the stain 538 of
entomopathogenic fungus Beauveria bassiana. Comptes Rendus de 1’Academie Bulgare des
Sciences,74(6).,928-936,Q3, https://www.proceedings.bas.bg/cgi-bin/mitko/0DOC_abs.pl?2021_6_16

Abstract: The fungus Beauveria bassiana; strain 538 was isolated from larvae of Chrysomelidae
spp., family Coleoptera; and identified by the Biolog® FF plate™ system. Biolog profiles were
used as a source of taxonomic characteristic by producing a specific pattern with a different carbon
source. The potential endophytic colonization of tobacco plants variety Krumovgrad 58 from the
fungus was tested in laboratory pots and field experiments. Two inoculation techniques were
applied in the pot experiments - leaf spraying and soil drench near the roots. To establish the
endophytic colonization of tobacco by B. bassiana; strain 538, plants were tested on the 7th, 21st,
and 28th day after inoculation. For determination of the period for preservation of the fungus in
plant tissues till the 105th day after planting, explants from leaves and capsules were inoculated
on selective culture medium. The current experiment has proved that the tested strain
endophytically colonized the tissues of tobacco up to the 28th day after treatment with both
inoculation techniques. Isolate 538 has a higher percentage and a longer time of colonization when
plants were treated by foliar spray. In the field experiment, B. bassiana; was not found in the
middle, upper leaves and capsules.

Pe3iome: ['v0ata Beauveria bassiana; mam 538 e uzonupan ot japsu Ha Chrysomelidae; spp.,
cemeiictBo Coleoptera; n nnentudunupann oT cucremara Biolog® FF plate™. buonornunure
npodunu 65xa U3MOI3BaHH KaTO M3TOUHUK HA TAKCOHOMHYHA XapaKTEPUCTUKA Upe3 Ch3/IaBaHE Ha
CHenu(pUIeH MOJeN C pa3udeH W3TOYHUK Ha BbIIepod. [loTeHnmmanmHata eHaoduTHA
KOJIOHM3allUsg Ha TIOTIOHeBUTe pacTeHus copT Kpymosrpanm 58 ot rpbata e TecTBaHa B
nabOpaTOpPHH CAaKCHH U TOJIEBU OMUTH. [Ipy OMUTHTE B CaKCHM Osxa TPUIIOKEHU JIBE TEXHUKH 32
WHOKYyIIMpaHe - MpbCKaHE Ha JIMCTaTa W HamosiBaHe Ha MouBara Onu30 A0 kopeHute. Ja ce
YCTaHOBH €H0(HUTHATA KOJIOHU3AIIMA Ha TIOTIOHA OT B. bassiana 538, pacteHusita 0sixa TeCTBaHU
Ha 7-us, 21-ua u 28-us A€H clell UHOKyJauusATa. 3a ONpeaessiHeE Ha Meproia 3a 3ala3BaHe Ha
rp0ara B pacTUTENHHUTE ThKaHU 10 105-ust meH ciex 3acaxaaHeTo, eKCIUIAaHTUTE OT JINCTAaTa U
KalcylIuTe C€ MHOKYJIHpAT BBbPXY CEIEKTHBHA XpaHHUTENHa cpefaa. HacTosmmsr ekcrepuMeHT
JI0Ka3a, 4y€ TECTBAHUAT IIaM €HAO(PUTHO KOJIOHU3MPA THhKAHUTE Ha TIOTIOHA J0 28-Hs I€H Clel
TpeTupaHe C ABETe TEXHUKHU HA MHOKymanusa. M3omar 538 mma mo-BUCOK MPOLEHT U MO-IBJIT0
BpeMe Ha KOJIOHM3AIUs, KOTaTO PAacTeHMsITa ca TPETHUPAHH 4Ype3 JHUCTHO MpbCKaHe. B moseBn
eKCIIepUMEHTHU B. bassiana; He € OTKPUT B CPETHUTE, TOPHUTE JIUCTA U KATICYJIHTE.

B.4-3 Petkova, M., Spasova-Apostolova, V., Masheva, V., Atanasova, D. and Tahsin, N. (2021).
Endophytic colonization of Solanaceae family plants by fungal entomopathogen Beauveria

bassiana strain 339 to control Colorado potato beetle (Leptinotarsa decemlineata Say). Bulg. J.
Agric. Sci., 27 (Suppl. 1)., 143-149, Q3. https://www.agrojournal.org/27/01s-19.html

Abstact: In the current study, molecular identification of Beauveria bassiana isolate 339 was done
by partial sequence analysis of ITS1-5.8-1TS2 region of the nuclear ribosomal DNA with universal
primers. Biochemical characterization was conducted by Biolog FF MicroPlate. The efficiency of
the endophytic colonization of B. bassiana strain 339 was studied by two methods of inoculation
— leaf spraying and soil drench in tobacco, tomatoes, eggplant and pepper. The distribution of the
fungus within the plant parts was established by incubation of explants on a selective nutrient
medium. Colonization of the stems, roots and leaves of the plants from B. bassiana strain 339 was




reported on the 7th, 14th and 28th day after inoculation. The results showed that B. bassiana strain
339 endophytically colonized various tissues in the studied plants of the Solanaceae family within
28 days after inoculation. The second objective of the study focused on the efficacy of B. bassiana
strain 339 against adults and larvae of the Colorado potato beetle (Leptinotarsa decemlineata Say)
in the laboratory experiment. There was a gradual increase in the entomopathogenic effect on the
7th day after treatment, when 90% mortality of larvae and 40% mortality of adult insects were
reported. These studies show the possibility of expanding the use of the entomopathogenic fungus
B. bassiana to control pests of plants of the family Solanaceae.

Pe3ome: B HacTosmoTo wu3cneaBaHe MOJCKYJsIpHAaTa WACHTH(UKamusa Ha uzojat 339 Ha
Beauveria bassiana e u3BbpIlicHa Ype3 YaCTUYCH aHAIIM3 Ha rocieaoBarennoctra Ha [TS1-5.8-
ITS2 pernona na siapenara pubo3omHa JIHK c ynuBepcamnu mnpaiimepu. BHOXMMHUYHOTO
xapakrtepusupane oemre nposeneHo ot Biolog FF MicroPlate. EdextuBHOCTTa HA eHmoduTHaTA
KOJIOHU3auus Ha B. bassiana mam 339 e uscienBana ype3 J1Ba METOAA HA MHOKYJIAIMSI — JINCTHO
MpbCcKaHe U HAMOsIBaHE Ha IT0YBaTa MpH TIOTIOH, IOMaTH, NaTiIa/kaH U nunep. Pasnpeaenenuero
Ha TpOaTa B 4aCTUTE HA PACTEHHETO CE YCTAHOBSBA Ype3 MHKyOMpaHe Ha EKCIUIAaHTH BBPXY
CelIeKTUBHA XpaHuTenHa cpena. Kononusanus Ha cTb01aTa, KOPEHUTE U JIMCTaTa Ha PacTEHUsATA
oT B. bassiana mam 339 ce cpoOmaBa Ha 7-us, 14-us u 28-us JOeH ciie]] MHOKYJALUATA.
Pesynrarure mokasBat, ue B. bassiana mam 339 eHA0(DUTHO KOJOHU3MpPA PA3IUYHU THKAHU B
U3CIeABAaHUTE PACTEHUsI OT CeMENCTBO Solanaceae B paMKuTe Ha 28 THU Cile] MHOKYJALUATA.
Bropara nien Ha u3cienBanero ce Gpokycupa Bbpxy ebukacHocTTa Ha B. bassiana mam 339 cperry
BB3PACTHH U JIAPBHU Ha KoJIOpajcku OpwmOap (Leptinotarsa decemlineata Say) B mabopaTOpHUs
excriepuMeHnT. HabmronaBa ce mocTeneHHo 3achiiBaHe Ha €HTOMOIIATOreHHUs e(peKT Ha 7-us IeH
cien TperupaHero, korato ce otuuta 90% cmbprHOCT Ha napBute U 40% CMBPTHOCT Ha
BB3pACTHUTE HAcCeKOMH. Te3u wu3cielBaHHUS TOKa3BaT BB3MOXKHOCTTA 3a pa3IIUpsBaHE Ha
ynoTtpebara Ha EHTOMOIIATOreHHaTa I'b0a B. bassiana 3a KOHTPOJ HA BPEIUTEIUTE MO PACTCHUATA
OT ceMelcTBO Solanaceae.

B.4-4 Petkova, M., Petrova, S., Spasova-Apostolova, V. and Naydenov M. (2022). Tobacco Plant
Growth-Promoting and Antifungal Activities of Three Endophytic Yeast Strains. Plants, 11(6),
Q1, https://www.mdpi.com/2223-7747/11/6/751

Abstact: In this research, the biosynthetic and biocontrol potential of endophytic yeast to improve
the growth and development of tobacco has been elucidated. Three yeast strains were enriched and
isolated from different plant tissues. Partial sequence analysis of ITS5-5.8-1TS4 region of the
nuclear ribosomal DNA with universal primers identified YDS5, YEl, and YSWI1 as
Saccharomyces cerevisiae (S. cerevisiae), Zygosaccharomyces bailii (Z. bailii), and
Saccharomyces kudriavzevii (S. kudriavzevii), respectively. When cultivated in a medium
supplemented with 0.1% L-tryptophan, isolated yeast strains produced indole-3-acetic acid (IAA).
The capacities of those strains to improve the mobility of phosphorus and synthesize siderophores
has been proven. Their antimicrobial activities against several Solanaceae plant pathogenic fungi
(Alternaria solani pathovar. tobacco, Rhizoctonia solani, and Fusarium solani pathovar. phaseoli)
were determined. S. Cerevisiae YDS, Z. Bailii YE1, and S. Kudriavzevii YSW1 inhibited the
growth of all tested pathogens. Yeast strains were tested for endophytic colonization of tobacco
by two different inoculation methods: soil drench (SD) and leaf spraying (LS). To establish
colonization in the various tissues of tested tobacco (Nicotiana tabaccum L.) plants, samples were
taken on the seventh, fourteenth, and twenty-first days after treatment (DAT), and explants were
inoculated on yeast malt agar (YMA). Both techniques of inoculation showed a high frequency of




colonization from 83.33% to 100%. To determine the effectiveness of the microbial endophytes,
their effect on some physiological processes in the plant were analyzed, such as photosynthesis,
stomatal conductivity, and transpiration intensity. The effect of single and double treatment with
yeast inoculum on the development and biochemical parameters of tobacco was reported. Plants
have the ability of structural and functional adaptation to stress effects of different natures. All
treated plants had a higher content of photosynthetic pigments compared to the control.
Photosynthesis is probably more intense, and growth stimulation has been observed. The
chlorophyll a/b ratio remained similar, and the total chlorophyll/carotenoid ratio slightly increased
as a result of elevated chlorophyll levels. The most significant stimulating effect was recorded in
tobacco plants treated by foliar spraying with Z. bailii YE1 and S. cerevisiae YDS. In contrast, S.
Kudriavzevii YSW1 had a better effect when applied as a soil drench. Thus, S. cerevisiae YDS5, Z.
bailii YEI1, and S. kudriavzevii YSW1 have a high potential to be used as a biocontrol agents in
organic agriculture.

Pe3iome: B ToBa m3cnenBaHe € M3SICHEH OMOCHHTETUYHUAT M OWMOKOHTPOJICH IMOTCHIIMAT Ha
EeHIO(PHUTHUTE APOXKAM 32 TOJOOPSBAaHE HA pacTeka M Pa3BUTHUETO HA TIOTIOHA. Tpu mama Ipoxan
0sixa 0o0oraTeHd W HM30JUPAHU OT PA3IUYHM PACTUTENHU ThKaHU. YacTUUEH MOCiIeqoBaTeNeH
anamu3 Ha [TS5-5.8-1TS4 pernon nHa smpenara pubo3zomua [IHK c¢ yHuBepcamnu mpaiimepu
unentudumupa YDS, YEI u YSWI1 «karo Saccharomyces cerevisiae (S. cerevisiae),
Zygosaccharomyces bailii (Z. bailii) n Saccharomyces kudriavzevii (S. kudriavzevii), CbOTBETHO.
Koraro ce xyntuBupar B cpena, gonbinena ¢ 0,1% L-tpuntodan, u3onupanu mamMoBe JpoxKIn
MpOU3BEXKIAT MHAON-3-o1ieTHA KucenuHa (IAA). JlokasaHn e kanmanuTeThT HA TE3W IaMOBE Ja
nonobpsiBaT MobunHocTTa Ha (hocdopa U ga cuHTesupar cuaepodopu. OnpeneneHa e TAXHATa
AHTUMHKPOOHA aKTHBHOCT CpELLy HSAKOJKO PAacTUTEIHONATOTeHHU I'bOU MO ceM. Solanaceae
(Alternaria solani patovar. tobacco, Rhizoctonia solani u Fusarium solani patovar. phaseoli). S.
cerevisiae YDS, Z. bailii YE1 u S. kudriavzevii YSW1 unxubupar pacrexa Ha BCHUKH TECTBAHU
natorenu. [l{amoBere npoxan Osxa TecTBaHU 3a €HAO(MUTHA KOJOHM3ALMS Ha TIOTIOH 4pe3 JIBa
pa3IMyHU METO/Ia Ha MHOKYJIAIKs: HanosiBaHe Ha mouBarta (SD) u npbckane Ha nucta (LS). 3a ga
Ce YCTaHOBU KOJIOHHM3AIUsl B Pa3IMYHUTE ThKAaHW HAa TeCTBaHM pacTeHus TIOTIOH (Nicotiana
tabaccum L.), Gsixa B3eTH npoOu Ha ceaMUsl, YETUPUHAIECETUS U JBAJECET U IMMbPBUS JIEH CIIe]
tpetupaneto (DAT) u excrutanTuTe 651Xa HHOKYJIUPAaHU BbPXY JIpoxkJieB MaiioB arap (YMA). 1
JIBETE TEXHUKHU HA MHOKYJIAIUs MMOKa3BaT BUCOKA YecToTa Ha KojoHu3amwus ot 83,33% mo 100%.
3a na ce ompenenu epeKTUBHOCTTa Ha MUKPOOHUTE eHA0(UTH, Oelie aHaau3upaH ePeKTbT UM
BBPXY HAKOU (PU3UOJIOTHYHU TPOIIECH B PACTEHHETO, KaTO (POTOCHHTE3a, YCTHYHA TIPOBOAMMOCT
Y UHTEH3UBHOCT Ha TpaHcnupanus. JJokianBa ce epekThT OT €THOKPATHO U JBYKPATHO TPETUPAHE
C APOKJIEB MHOKYJIYM BHPXY Pa3BUTHETO U OMOXMMHYHUTE TIOKA3aTeNN Ha TIOTIOHA. PacTeHusita
UMaT CIIOCOOHOCTTA 3a CTPYKTYpHA U (DYHKIIMOHAJTHA aIalTallus KbM CTPECOBH BB3JICHCTBUS OT
pa3nMYHO ecTecTBe. BCHYKM TpeTHpaHW pacTeHHs UMaT T0-BHCOKO ChAbpKAHHE Ha
(OTOCHHTETHYHN TUTMEHTH B CpaBHEHHE C KOHTposaTa. DOTOoCHHTE3aTa BEPOSTHO € IIO0-
MHTEH3MBHA U ce Ha0JltojaBa CTUMYJIMpaHe Ha pacTexa. ChoTHOIIEHHETO XjIopoduia a/b ocraBa
mog00HO, a OOIIOTO CHOTHOIIEHUE XJIOPO(HII/KApOTEHOU ] JIEKO CE TIOBHUIABa B PE3yJTaT Ha
MOBUIICHNUTE HUBA HA XJIopodwi. Hali-3HaunMusIT ctumynupaill eekT € OTYeTEeH PU TIOTIOHEBH
pacTeHus1, TpETUpaHU Ype3 JTUCTHO npbekaHe c¢bC Z. bailii YE1 u S. cerevisiae YDS. 3a paznuka
oT ToBa, S. kudriavzevii YSW1 uma no-n1o0sp edekr, koraro ce mpusiara KaTo HarosiBaHEe Ha
nouysata. Ilo To3u nHaunn S. cerevisiae YDS, Z. bailii YE1 u S. kudriavzevii YSW1 umat BHCOK
MOTEHIMAJ J1a ObAaT U3MOI3BAHU KaTO areHTH 32 OMOKOHTPOJI B OPraHMYHOTO 3eMeIeIHe.




B.4-5 Aziz, S., Spasova-Apostolova, V., Masheva, V. and Tomlekova N. (2022). Assessing
polymorphism within common bean (Phaseolus vulgaris L.) mutant lines originated from variety
“Mastilen 11b” using Inter Simple Sequence Repeats markers”, Bulgarian Journal of Agricultural,
28 (4)., 709- 716, Q3, https://www.agrojournal.org/28/04-17.html

Abstact: The common bean (Phaseolus vulgaris L.) is an economically important crop on a global
scale, including in Bulgaria as well. It is an excellent source of vegetable protein and other
nutrients. One of the methods of modern plant breeding aimed at creating genetic diversity in beans
is induced mutagenesis. Molecular techniques are a suitable tool for characterizing induced
mutations. The objective of this work is to evaluate the genetic diversity of a collection of EMS-
induced mutant bean lines and to identify specific profiles, using ISSR molecular markers. The
initial variety “Mastilen 11b” and 15 mutant lines from the collection of the Maritsa Vegetable
Crops Research Institute are analyzed with 14 ISSR reactions. A total of 187 fragments with
lengths from 190 bp to 3100 bp are generated. Three of the reactions (ISSR 6, ISSR §, ISSR 9) led
to a generation of monomorphic profiles, and the remaining eleven reactions (ISSR 1, ISSR 2,
ISSR 2T, ISSR 3, ISSR 4, ISSR 5, ISSR 7, ISSR 10, ISSR 12, UBC 807, UBC 809) amplified
polymorphic profiles. The polymorphism ranged from 18.65 % to 87.50 % in the analyzed
genotypes. The results showed that the applied ISSR markers are effective for assessing the
existing genetic diversity of the studied bean mutant lines.

Pe3ome: OGuxHOBeHUAT Qacyn (Phaseolus vulgaris L.) € NKOHOMHUYECKH Ba)KHAa KYJITypa B
CBETOBEH Mallad, BKIOYUTENHO U B bbirapus. Toill e oTinyeH U3TOYHHMK Ha pacTUTENeH IPOTEUH
U IpyTH XpaHUTEJIHU BelecTBa. EAMH 0T MeToiMTE Ha CbBPEMEHHOTO PACTEHUEBB/ICTBO, HACOUEH
KbM Cbh3/aBaHETO Ha TI'€HETUYHO pazHooOpaszue mpu (acyna, € MHIyLUpaHaTa MyTareHesa.
MonekynsipHUTE TEXHUKH ca MOJIXOJAIl MHCTPYMEHT 3a XapaKTepU3UpaHEe Ha HHAYLUpPAHU
myTtaiuu. Llenra Ha pazpaboTkara € Aa ce OLIEHH T€HEeTMYHOTO pa3HooOpas3ue Ha KOJEKLHUs OT
EMS-unnynupann MyTaHTHU JUHUM (acysl U Aa ce WASHTUPUIMpAT crneuu@uuHu npoduim,
nznon3Baiku ISSR mMonekysipHu Mapkepu. AHaIM3UpPaHU ca U3XOAHUAT copT ,,Mactuiien 11b*
u 15 MyTaHTHU JTUHUM OT KojekusaTa Ha HayuHouscnenoBaTencKusi MHCTUTYT MO 3€JI€HYYKOBU
Kyntypu ,,Mapuna“ ¢ 14 ISSR peakuuu. I'enepupanu ca o6mio 187 pparmenta ¢ apimxunu ot 190
bp o 3100 bp. Tpu ot peakuuute (ISSR 6, ISSR 8, ISSR 9) renepupat monomopduu npoduimu,
a ocra”Hanurte enuHanecer peakuuu (ISSR 1, ISSR 2, ISSR 2T, ISSR 3, ISSR 4, ISSR 5, ISSR 7,
ISSR 10, ISSR 12, UBC 807, UBC 809) ammmudunupaxa mnoauMopPHu npoduiu.
[TonmumopdusmbT Bapupa ot 18,65% mo 87,50% B aHanm3upaHuTe TreHOTUIOBE. Pesynratute
nokaspar, 4ye npuioxeHuTe ISSR mapkepu ca edekTHMBHM 3a OIEHKAa Ha CBLIECTBYBAILIOTO
TeHETUYHO pa3HOOOpa3ue Ha U3CIeABAHUTE MyTaHTHH JIMHUU OT (acy.

B.4-6 Masheva, V., Spasova-Apostolova, V., Aziz, S. and Tomlekova N. (2022). Variations in
proline accumulation and relative water content under water stress characterize bean mutant lines
(P. wvulgaris L.). Bulgarian Journal of Agricultural, 28 (3)., 430-436, Q3,
https://www.agrojournal.org/28/03-10.html

Abstact: Drought stress linked with climate change is one of the major reasons limiting the
productivity of crop species. This investigation was intended to characterize 19 bean mutant
(Phaseolus vulgaris L.) genotypes for water-deficit tolerance, by determining their relative water
content and proline accumulation. The drought stress was simulated by Polyethylene Glycol
(PEGe000). The response of the two populations with initial genotypes — variety Evros and variety




Mastilen 11b were evaluated in pots arranged in a three-plot design. The pots were placed in a
greenhouse with full sunlight. The plants were watered using liquid 2 Murashige and Skoog (MS)
nutrient solution every 2 days (50 mL per pot). After the plants have three trifoliate leaves (+ 14
days after planting) the solution was combined with PEG (20% PEG equivalent to — 1,2 Mpa
osmotic potential) solution treatment and the volumes were increased up to 100 mL. The control
plants were watered with a /2 MS nutrient solution without PEG. During the treatment with PEG
changes of RWC % in leaves and roots were observed. Drought stress resulted in a significant
reduction in fresh and dry leaf and root weights and relative water content (RWC %). Proline
content of the studied mutant lines increased when plants were subjected to water deficit. The
results indicated that M3 mutant lines (variant 9, variant 16, and variant 20) exhibited the best
drought tolerance and are good candidates for further evaluation to release mutant varieties or to
be used as donor parents in a bean crop improvement program towards drought tolerance.

Pe3tome: CTpechT OT cyllla CBbpP3aH ¢ HU3MEHEHHETO Ha KJIMMAaTa € €JHa OT OCHOBHUTE MPUYHHH,
OrpaHMYaBaIld MPOJYKTHBHOCTTA Ha 3E€MENEJICKHTE KynTypu. M3cienBanero uma 3a 1en naa
xapakrepusupa 19 myrantau renotumna gacyn (Phaseolus vulgaris L.) 3a TonepaHTHOCTTa UM KbM
BOJICH AC(PUIINUT, UpE3 ONpeIeTHE Ha TIXHOTO OTHOCUTEITHOTO BOJHO ChIbP)KAaHUE U HATPYTIBAHE
Ha npoiuH. CTpechT OT cymia Oemre cuMmynupan upe3 monueTiieH rukon (PEGeooo). OtieHen e
OTTOBOPHT HA JBET MOMYJAlMU C WU3XOAHU reHotunu — copT EBpoc u copr Mactunen 11b.
W3BeneH e chb10B ONUT BbB BEreTallMOHHA KbIlla B TPU MOBTOpEeHUs. PacTeHusTa ce moiauBart C
TEYeH XpaHuTesaeH pa3tBop 2 Murashige and Skoog (MS) na Bceku 2 nguu (50 mL Ha cba). Creq
pa3BUTHE HA TPU TPUIUCTHU JUCTa (+ 14 qHU cien 3acakJaHeTo), pa3TBOPBT c€ KOMOMHMpA C
PEG (20% PEG, exBuBanentex Ha —1,2 Mpa ocMOTHYEH MOTEHIIUAN) U TPETUPAHETO C PA3TBOP U
obemure ce yBennuarar 10 100 mL. KontpomnuTe pactenus ce monusat ¢ 2 MS xpanutenen
pastBop 6e3 PEG. IIpu tpetupanero ¢ PEG ce nabmromgaBar npomenu B RWC% B nucrara u
koperute. CTpechT OT 3acylllaBaHe JOBEJIE 10 3HAUUTEIHO HaMaJIIBaHE Ha TErVIOTO Ha IIPECHU U
CYXH JINCTa U KOPEHU, KAKTO M Ha OTHOCUTEJIHOTO BOAHO chabpkaHue (RWC %). CbpabpxkaHueTo
Ha [IPOJIMH B U3CJIEIBAHUTE MYTaHTHU JIMHUM CE YBeJIM4aBa IIPHU pacTEHUATA IOJIJIOKEHH! Ha BOJCH
neuuut. Pesynrature nokassar, ue M3 MyTaHTHU JUHUU (BapHaHT 9, BapuaHT 16 u Bapuant 20)
MOKa3BaT Hail-moOpa TOJEpaHTHOCT Ha 3acymaBaHe. HampaBeHHs CKpPUHMHT MO3BOJISIBA
oOpasuurte Jga ObJaT M3MOJI3BAHM 3a IOJIydaBaHE Ha MYTAHTHM COpTOBE (acyd WIHM KaTo
POJIUTENCKH IOHOPH B CEJIEKLIMOHHUTE ITPOrpaMu 3a YCTOMUMBOCT Ha CyIlIa.

B.4-7 Spasova-Apostolova, V., Masheva, V., Kasheva, M., and Velinov, 1. (2023). Study of
morphological and qualitative indicators of new oriental tobacco lines from ecotype Krumovgrad.
Bulgarian Journal of Crop Science, 60(6), 19-26 (Bg),
https://agriacad.eu/ojs/index.php/bjcs/article/view/1633?article_i1d=1129

Abstact: In recent years, oriental tobacco varieties from the Krumovgrad ecotype have been
among the most preferred by commercial companies in Bulgaria. The creating and study of genetic
material with their participation is important to meet the needs and requirements of the sector.
During a three-year period in the conditions of experimental field (EF) - Markovo were studied
biometric (number of leaves, plant height, length and width of 14 and 21 leaves) and quality (yield
and distribution by classes) indicators of four lines of oriental tobacco, created with the
Krumovgrad ecotype participation. As control was used variety Krumovgrad 90. As a result of the
studied biometric and qualitative indicators, it was established, that according to the indicators
plant height, the studied lines are in the oriental tobacco range, but form a greater number of leaves




from the control variety (the largest numbers of leaves and smaller by size in line 72). Line 71 has
a statistically proven longest length on the 14" and 21° leaves. Lines 71 and 73 have the highest
average yield (kg/da) for the three years and exceed the yield of the control variety by 10-15%.
The class distribution results show, that lines 72 and 73 have the highest percentage of I class,
and line 71 has the highest percentage of II"™ class and the lowest percentage of III'™ class. From
the assessment made lines 71 and 73 have the best values of the biometric and quality indicators

Pe3rome: [Ipe3 nociaeqHuTe roluHu COPTOBETE OPUEHTAJICKU TIOTIOH OT ekotun Kpymosrpan ca
cpeA Hal-NpeloYUTaHUuTe OT ThProBCcKUTe (pupmu B brnrapus. Cb3naBaHeTo U IPOYUYBAHETO HA
TEHETHYEH MaTepUal ¢ TAXHO yJacTHe € OT 3HaYCHHUE 3a MOKPUBAHE HYKIUTE U M3UCKBAHHITA HA
cektopa. IIpe3 TpuronuiieH nepuoa B ycinoBusta Ha onuTHo mnoise (OII) — c. MapkoBo ca
u3cienBaHu onomerpuyuHu (Opoil 1ucTa, BUCOUMHA HA PACTEHUETO, bJDKMHA U MIMPUHA HA 14 1
21 nucr) M KayecTBeHW (OOMB M paslpelesieHHe MO KJIAcH) MOKa3aTeld Ha 4YEeTUPH JIMHUU
OpPUEHTAJICKM TIOTIOH Ch3JaJeHU C ydactuero Ha exorun Kpymosrpan. Kato koHTpona e
usnon3san copT Kpymosrpaa 90. B pesynarar ot u3cinenBaHuTe OMOMETPUYHU M KAaueCTBEHH
MIOKAa3aTeIN € YCTAaHOBEHO, Y€ M0 MPU3HAaKa BUCOYMHA HA PACTEHUETO U3CJIEIBaHUTE JUHUU ca B
JiMana3oHa 3a OPUEHTAJICKU TIOTIOH, HO (OpPMHUpPAT MO-rojsiM OpoH JINCTa OT KOHTPOJHHUS COPT
(Haii-rossm Opoil U mo-MasKu 1o pa3mep npu inHus 72). JIunus 71 € cbe CTaTUCTUUECKH JI0Ka3aHa
Hal-ronsgMa abkuHa Ha 14-ti u Ha 21-Bu nuct. C Haii-Bucok cpeneH noous (kg/da) 3a Tpute
roauHu ca auHuM 71 u 73 u npeBuaBaT 1001MBa Ha KOHTPOJHUs copT ¢ 10-15%. Pezynrarure 3a
pasnpeeeHUeTo Mo KJIach MoKa3BaT, ue JMHUK 72 u 73 ca ¢ Hali-BUCOK mpoleHT [-Ba knaca, a
auHus 71 - ¢ Hai-Bucok npoueHT Ha IIP* u naii-Hucek nponent III™ knaca. Ot HampaBeHata
oueHka JuHuM 71 1 73 ca ¢ Half-7100pU CTOMHOCTH Ha OMOMETPUSIHUTE U KaUeCTBEHH MOKa3aTeH.

B.4-8 Spasova-Apostolova, V., Kasheva, M., Masheva, V., and Radev, Zh. (2023). Study of main
chemical indicators nicotine, total sugar and total nitrogen in tobacco lines of Krumovgrad
ecotype. Bulgarian Journal of Crop Science, 60(6), 27-36 (Bg),
https://agriacad.eu/ojs/index.php/bjcs/article/view/1634

Abstact: Dry tobacco quality determined by the content of the main chemical indicators nicotine,
total sugars, total nitrogen and the ratio between them. Strengthening regulations by the World
Health Organization (WHO) to the chemical composition of tobacco, define the need to create a
suitable breeding material. During the period 2020-2022 in the Accredited Testing Laboratory
Complex at TTPI were determined the values of the main chemical indicators - nicotine, total
sugars and total nitrogen in the first and second class dry tobacco from four oriental tobacco lines
of the Krumovgrad ecotype, studied in the conditions on an experimental field (EF) - in Markovo
village. Two controls from the Krumovgrad ecotype - variety Krumovgrad 90 and from the Eastern
Balkan ecotype - variety Elenski 817 were used. The results show, the highest percentage of total
nitrogen and nicotine, and respectively the lowest of total sugars, were reported in harvest for the
2021, characterized by higher average monthly temperatures and less rainfall during the plants
vegetation period. According to the nicotine indicator, the studied lines (except for line 73) have
average values between the two controls for harvests in the 2021 and 2022. The highest percentage
of nicotine in 2020 and 2021, and an average of the three experimental years was reported in line
71, and the lowest in line 70. The lowest variation of the studied chemical indicators was
established in line 71. The studied lines are valuable breeding material corresponding to the diverse
needs of the tobacco industry.




Pe3rome: KauecTBOTO Ha CyXHsl TIOTIOH CE€ ONPEAENs OT ChAbPKAHUETO HA OCHOBHUTE XUMUYHU
MoKa3aTeay HUKOTHH, OOLIM 3axapu, OOl a30T U CHOTHOIIEHHETO MEXKIYy TAX. 3aCHIIBaHE Ha
perynanuute ot CeeroBHaTta 3apaBHa Opranuzaius (C30) KbM XUMHYHHS ChCTaB Ha TIOTIOHA,
OTIpeNIeNIAT HeOOX0IMMOCTTA OT Ch3/1aBaHe HA MOIXOIAI CeleKIMOHeH MaTtepual. [Ipe3 nepuoaa
2020-2022 r. B Axpenutupan Jlabopatopen Kommiekc (JIKM) xpm UTTHU ca ompenenenu
CTOHHOCTHTE Ha OCHOBHUTE XMMUYHHU [TOKA3aTEIN - HUKOTHH, OOIIH 3aXapH 1 0011 a30T MU ITbPBa
M BTOpa KJlaca CyX TIOTIOH Ha YETUPU JIMHUU OPUEHTAJICKM TIOTIOH OT ekotun Kpymosrpan,
u3cieaBaHu B ycaoBusaTa Ha onuTHO 1nosie (OIl) — c. MapkoBo. M3non3Banu ca 1Be KOHTPOJIU OT
exotun Kpymosrpan — copt Kpymosrpaa 90 u ot exotun M3rouen bankan - copt Enencku 817.
Pesynrature nokassar, 4e Hail-BUCOK MPOLIEHT HA OOII a30T ¥ HUKOTHH, U ChOTBETHO Hal-HUCHK
Ha o0l 3axapu ca oT4eTeHu 3a pekonrara 2021 r., xapakrepusupaila ce ¢ MajlKoO MO-BHCOKH
CPEJHOMECEUHHM TEMIIEpaTypu U IO-MaJKO KOJMYECTBO BaJE€KU B IEPHUOAA HA BEreranus Ha
pactenusra. [1o mokaszarenss HUIKOTHUH, U3CJIEIBAHUTE JIMHUU (C M3KIIIOUEeHUE Ha TUHUS 73) ca cbe
CPEeIHH CTOMHOCTH MEXIy JBEeTe KOHTposH 3a pekonta 2021 u 2022 r. Haii-BuCOK mpoOIIeHT HA
HUKOTHUH 3a 2020 1 2021, 1 cpeTHO OT TPUTE EKCIIEPUMEHTAITHU TOJIMHU € OTYETEH NpH JIUHUSA 71,
a Haii-HUCBHK npu JuHus 70. Hali-cmabo BapupaHe Ha BCUUKHU M3CJIEIBAaHN XUMUYHU [T0KA3aTEIH €
ycTaHOBeHO npu JiuHMs 71. V3cnenBaHuTe TMHUM ca LEHEH CEJIEKIIMOHEH MaTepHall, OTTOBAPSILL
Ha pa3HOOOpa3HUTE HYAM Ha TIOTIOHEBATa MHAYCTPUS.

B.4-9 Petkova, M., Petrova, S., Spasova-Apostolova, V., Naydenov, M. and Masheva, V. (2023).
Biosynthetic and biocontrol potential of endophytic yeast strains YP6 and YBS14 for improvement
the growth and development of Solanaceae plants. Scientific Papers. Series A.
Agronomy,Vol.LXVI,No.1:508-518,Q4, https://agronomyjournal.usamv.ro/index.php/scientific-
papers/current?id=1596

Abstract:YP6 was isolated from Triticum aestivum L. seeds and YBS14 was isolated from the
roots of Helichrysum italicum L. Partial sequence analysis of ITS5-5.8-1TS4 region of the nuclear
ribosomal DNA with universal primers identified YP6 as Pichia fermentans and YBS14 as
Saccharomyces cerevisiae. Both yeast strains produced indole-3-acetic acid when cultivated in a
medium supplemented with 0.2 % L-tryptophan. The antimicrobial activity of yeast strains against
plant pathogenic fungi was determined. YP6 and YBS14 were tested for endophytic colonization
of Solanaceae plants by soil drenching and leaf spraying. To establish colonization in the various
tissues of tested plants, samples were taken and explants were inoculated on yeast malts agar. The
effect of the microbial endophytes on photosynthesis, stomatal conductivity, and transpiration
intensity was analyzed by using the portable photosynthetic system for CO2 analysis in plants. In
all treated plants photosynthesis was intense and growth stimulation was observed. The final aim
of the present study is to evaluate endophytic yeast and demonstrate their PGP activity.

Pe3ome: YP6 Gemre uzonupan ot cemena Ha Iriticum aestivum L. u YBS14 Gemie uzonupan ot
Kopenute Ha Helichrysum italicum L. YacTuueH aHanu3 Ha nocienoBareiaHocTTa Ha ITS5-5.8-
ITS4 perunona na sapenata pudozomua JIHK ¢ ynusepcanuu npaiimepn naeatuduumpa Y P6 xato
Pichia fermentans m YBS14 xaro Saccharomyces cerevisiae. VI aBaTa 1mama ApOXIu
MIPOU3BEXKIAT UHI0I-3-01[€THA KHCEJIMHA, KOTaTo ce KyJITHUBHpAT B cpefa, AonbiHeHa ¢ 0,2 % L-
TpuntodaH. YcTaHOBEHa € aHTUMUKPOOHATA aKTUBHOCT Ha IIaMOBE JIPOXK/IM CPEIly PaCTUTEIHO-
natoreHHU TH0M. YP6 m YBS14 Gsixa TecTBaHu 3a eHAO(UTHA KOJOHU3ALMS HA PACTEHHUS
Solanaceae upe3 HanosIBaHe Ha [10YBATa U MPHCKAHE HA JIUCTATA. 32 J1a C€ YCTAaHOBU KOJIOHHU3AIHS
B Da3lIMYHUTE THKAHW Ha TECTBAHUTE pACTeHMs, Osixa B3€TH NPOOM U eKCIIaHTUTE Osxa




WHOKYJIMPaHU BBPXY JpoxaAeB MauuoB arap. EdekTbT Ha MHUKpOOHHTE €HIOPUTH BBPXY
(doTocuHTE3aTa, MPOBOJAUMOCTTA HA YCTHUIIATA M HHTCH3UTETA Ha TPAHCIIUPAITHS Oellle aHATU3UPaH
C TMoMoIlTa Ha MpeHocuMa (poTocuHTEeTHYHA cucTema 3a aHanu3 Ha CO2 B pacreHusita. BbB
BCUYKU TPETHPaHU pacTeHHss (GOTOCUHTE3aTa € MHTCH3WBHA U ce HAONIOJaBa CTUMYJIUpPAHE Ha
pactexxa. KpaiiHaTa 11e11 Ha HaCTOSIIOTO U3CIEABaHE € /1a c€ OLEHAT €HA0(UTHUTE APOKIU U Aa
ce nemoHcTpupa tsxuara PGP aktuBHOCT.

B.4-10 Spasova-Apostolova, V., Garapova, A., Docheva, M. and Kirkova, D., (2025). A
comparative study of phenolic acids and flavonoids in Bulgarian oriental tobacco genotypes,
Bulgarian Journal of Crop Science., 62 (5) (Bg) (in print).

Absrtact: Phenolic acids and flavonoids are secondary metabolites that perform a number of
functions, some of which are related to stress and plant adaptation to different environmental
conditions. In this study, the content of phenolic acids and flavonoids in Bulgarian oriental tobacco
was studied in two consecutive growing years - 2023 and 2024, characterized by different climatic
conditions, determining the need for different numbers of irrigations. A total of 19 tobacco
genotypes were studied. A change of the phenolic acids and flavonoids content was found during
the two studied growing seasons. Slightly lower temperatures and precipitation in 2023, combined
with fewer irrigations, resulted in a higher content of phenolic acids and flavonoids compared to
the samples tested in 2024. The conditions in 2024 are compensated by more irrigation during the
growing season. This is one of the probable causes leading to a decrease in the content of phenolic
acids and flavonoids.

Pe3iome: denomHuTe KUCETUHHA U (MIABOHOUANUTE Ca BTOPHYHU METAOOIUTH, KOUTO M3ITBJIHSABAT
penuna (yHKLUMH, 4acT OT KOMTO CBBP3aHM ChC CTpeca M ajanTalusATa Ha PAcTEHHUITa KbM
pa3IMyYHU YCIOBHS Ha OKOJIHATa cpefa. B HacTosAmoTo n3ciaenBale € Mpoy4YeHO ChIbPKaHUETO Ha
(eHONMHN KUCEeTUHU M (IIaBOHOMIM B OBJITapCKU OPUEHTAJICKU TIOTIOH B JIBE MOCIIEAOBATEIHU
BererallMoHHU roauHu — 2023 1. u 2024 r., XapakTepusHpally ce C pa3IMyHU KIMMaTU4YHU
ycIoBHsA, 00yclIaBsAIIM HE0OXOAMMOCTTa OT pa3finuyeH Opoil monmuBku. M3cneaBanu ca obmo 19
TeHOTHIA TIOTIOH. YCTaHOBEHA € MPOMSHA B ChABP/KaHUETO Ha (PEHOTHU KUCETNHU U (PIIaBOHOUAU
IIpe3 ABETE U3CIEIBaHU BereTalui. Majiko Mo-HUCKUTE TEMIIEPATYPH U KOJIMYECTBO BAJIEKU NIPE3
2023 1. cpyeTaHU C MO-MAJIKO Ha Opoil MOMUBKM 00yciaBs MO-BUCOKO ChAbpXKaHHE HAa (EHOIHU
KHUCEJIMHU U (p1aBOHOUIM, B CPaBHEHHE C M3ciieABaHuTe podu ot 2024 r. KnuMaTuyHuTe yCIoBUs
npe3 2024 1. ca KOMIIEHCHpaHH C MOBEYE IMOJIMBKM IO BpeMe Ha BereTtamusTa. ToBa € enHa OT
BEPOSTHUTE MPUYMHHM BOJCIIM [0 HAMaJsBaHE CbIbPKAHUETO Ha (PEHOIHU KHCEIMHU H
(dbmaBoHOUIH.

IT Hay4ynu my0nukanuu BKIIOYEHH B rpyna ot noxkasarenau I'-7 (1-13)

I.7-1 Tomlekova, N., Spasova-Apostolova, V., Panchev, 1. and Sarsu, F. (2021). Mutation
Associated with Orange Fruit Color Increases Concentrations of B-Carotene in a Sweet Pepper
Variety (Capsicum annuum L.). Foods, 10(6), 1225, 2021, doi: 10.3390/foods10061225, Ql,
https://www.mdpi.com/2304-8158/10/6/1225

Absrtact: Pepper is the second most important vegetable crop in Bulgarian agriculture and has
become the subject of extensive breeding programs that frequently employ induced mutagenesis.
The success of breeding programs can be enhanced by the efficient and integral application of
different biochemical and molecular methods to characterize specific mutant alleles. On the other




hand, identifying new cost-effective methods is important under a limited-resources environment.
In this paper we compare the levels of five health-related carotenoid compounds of fruits (a-
carotene, B-carotene, lutein, B-cryptoxanthin, zeaxanthin) between a mutant variety Oranzheva
kapia (possessing high B-carotene concentration) and a corresponding initial pepper variety
Pazardzhishka kapia 794. Both varieties are intended for fresh consumption. Pepper is a major
natural source of B-carotene. It was observed that fruit at both commercial and botanical maturity
from mutant variety had greater a-carotene and B-carotene concentrations to the initial variety
(7.49 and 1.94 times higher, respectively) meaning that the mutant was superior in fruit quality to
the initial genotype. Two hydroxylase enzymes, converting o- and p-carotene to lutein and
zeaxanthin, respectively, are known to exist in pepper and are encoded by two genes on
chromosomes 3 and 6-CrtZen03 and CrtZcnoe. The molecular characterization of the mutant variety
through locus-specific Polymerase chain reaction amplification, gene cloning and sequencing as
well as expression was performed. Our results suggest that the increased 3-carotene accumulation
in the mutant variety Oranzheva kapia results from a biosynthetic pathway breakdown due to
deletion of CrtZeno3 gene.

Pesrome: IIlunepbT € BTOpara Haii-BaXKHa 3€JI€HUYYKOBa KYyJTypa B OBJIrapCcKOTO 3€MENEIHNE U €
cTaHall OOEKT Ha OOIIMPHU CEJNIEKIMOHHU MpOrpamMH, KOUTO YECTO H3IMOJI3BAT HHAYLHpPaH
MyTareHe3uc. Y CiexbT Ha CENIEKIIMOHHUTE MPOrpaMu MOXke Aa Ob/ie moaoopeH upe3 eeKTUBHOTO
U UHTErpaJlHO I[pWJIAaraHe Ha pa3du4yHd OHMOXMMHUYHM M MOJEKYJISIpHH METOAU 3a
XapakTepusupaHe Ha crneuruunu MytantHu anenu. OT apyra crpaHa, HIASHTU(DUIIUPAHETO HA
HOBH PEHTAOMIIHM METOJM € BaXKHO B Cpea C OTpaHUYEHHU pecypcu. B Tasu craTus cpaBHsSBame
HUBAaTa Ha TET CBBP3aHH ChC 3[IPABETO KAPOTECHOUIHU CHEAMHEHUS B IUTOJ0BETE (0i-KapoTeH, [3-
KAapOTEH, JyTEUH, [-KpUINTOKCAHTHUH, 3€aKCAHTUH) MEXIy MyTaHTeH copT OpaHxeBa Kamus
(mpuTekaBall BHCOKA KOHIIGHTpAalUsi Ha [-KapoTe€H) U CHOTBETHUS M3XOACH COPT MHUIEP
[Tazapmxumika kanus 794. Y aBaTta coprta ca mpeiHa3HAYEHU 3a KOHCyMaIlus B IIPSICHO ChCTOSTHUE.
[TunepbT € OCHOBEH €CTECTBEH M3TOYHMK Ha [-kaporeH. HabnromaBaHo e, ue miofoBeTe OT
MYTaHTHHUS COpPT, KakTO B TBPrOBCKa, Taka M B OOTaHMYECKAa 3pAJIOCT HUMAT I0-BUCOKH
KOHIIEHTPAIIMU Ha 0-KapOTEH U B-KapOTeH B CpaBHEHHUE C U3XOIHUA COPT (chOoTBETHO 7,49 u 1,94
I'BTH TI0-BUCOKM), KOETO O3HayaBa, Y€ MYTaHTHT € C MO-BUCOKO KayecTBO Ha IUIOJIOBETE OT
W3XOJHUS TeHOTHUIl. M3BECTHO €, ue B muIepa ChUIECTBYBAT /IBa XUIAPOKCUIA3HU €H3UMa, KOUTO
MpeBpBUIAT O- U B-KapOTeHa ChOTBETHO B JIyTE€UH M 3€aKCaHTUH. Te ca KoJupaHu OT JIBa reHa Ha
xpomo3oMu 3 U 6 - CrtZenos U CrtZenos. M3BBpIIEHO € MOJNEKYJISIPHO XapaKTEpU3UPAHE Ha
MYTaHTHHS COPT 4pe3 JIOKyC-clienr(HuyuHa NOJUMEpa3Ha BEpUIKHA DPEaKIUs, KIOHUPAHE U
CEeKBEHUpPAHE HA I'€HU, KaKTO U 4pe3 ekcrpecus. Hamure pe3ynratu mokas3Bar, 4e MOBULIEHOTO
HaTpynBaHEe Ha -KapoTeH B MyTaHTHHUsS copT OpaHxeBa Kamus € pe3yiTaT OT HapyllaBaHe Ha
OMOCHMHTETUYHUS BT NOpaau Jenennst Ha reHa CrtZchros.

I.7-2 Masheva, V. and Spasova-Apostolova V. (2023). Influence of activated charcoal and
different concentrations of vitamins on the 7 androgenesis of tobacco from the Krumovgrad
ecotype. Bulgarian Journal of Crop Science, 60 (1), 54-59,
https://agriacad.eu/ojs/index.php/bjcs/article/view/1448

Absrtact: [n vitro androgenesis is a technique for shortening the breeding process, but the factors
of influence is many and is particularly specific to the different crop. This necessitated long-term
experimental specification of individual components and concentrations of culture media for each
specific genotype. The effect of active charcoal (AC) and different concentrations of B - complex




vitamins on the initial stages of androgenic culture of tobacco Krumovgrad ecotype, in 6 different
media (with standard prepared Nitsch and Nitsch vitamins, vitamin B - complex with and without
added activated charcoal (AC) in solid state) were study. The experiment was conducted in two
years with of 135 flower buds - Krumovgrad ecotype. In vitro growth was reported in all media,
and nutrient growth rates of 1, 2, 4 and 5 are close, showing that B-complex vitamins could be
used instead of standard ones. The strongest development of regenerants was reported at higher
concentrations of B-complex. The probable combination of low concentrations of vitamins with
active charcoal (AC) has a favorable effect on the initial stages of development of androgenesis in
tobacco plants of the Krumovgrad ecotype.

Pestome: /n vitro anaporeHeszara € TEXHUKa 3a CbKpalllaBaHE Ha CEJEKLMOHHUS IPOLEC, HO
(akTopuTEe Ha BIMSHHE Ca MHOTO M CHeUM(UYHM 32 pa3iIuyHHUTE KyATypH. ToBa mpeamosnara
IBITOCPOYHO EKCIIEPUMEHTATHO YTOUHSIBAaHE HA MHIMBHUIYAIHUTE KOMIIOHEHTH U KOHIIEHTPAIH
Ha XpaHUTEIHUTE CPE/IM 3a BCEKU crielipuueH reHoTuIl. [IpoydeH e epeKThT Ha aKTUBHHUS BbIJIEH
(AK) u paznu4yHHMTE KOHIIEHTPAIMK HAa BUTAMUHU OT rpyna B - koMIieke BbpXy HaUaIHUTE €Tanu
Ha aHTEpPHU KYJIATYpU Ha TIOTIOH OT ekotun Kpymosrpan. B uscneaBaneTo ca BK/IOYEHH 6
paznuunu xpanutennu cpeau (XC) B tBbpAo cberosiHue (Nitsch u Nitsch cbc cranmapTHr
BUTAaMHHU 0€3 akTuBeH BbBIVIEH B TBBpAO cheTosinue (AC); Nitsch u Nitsch cbe cranmapTHH
BUTaMUHU + akTuBeH BbIVIeH (AC); XpaHWUTeNHa cpela C BUTAMHH B-KOMIUIEKC B HHCKa
KOHLEeHTpauus 0e3 aktuBeH BbIVIeH (AC); XpaHUTENHA cpela ¢ BUTaMUH B-kommiiekc B HHCKa
KOHIIeHTpanus + akTuBeH BbrieH (AC); XxpaHUTeNHA cpefia ¢ BUTaMUH B-KoMIUIeKC BB BHCOKA
KOHIIeHTpanus 6e3 aktuBeH BbrieH (AC); XpanuTenHa cpefa ¢ BUTaMHH B-KoMITiekC BbB BHCOKa
KOHIIeHTpauus + aktuBeH BbIIeH (AC). ONUTHT € NpOBEACH B MPOIBIKEHUE Ha JIBE TOJUHU ChC
135 uBetrnu 6ytoHa ot exotun Kpymosrpan. OTuereHu ca pereHepaHTH BbB BCUUKH XPAHUTEIHU
cpeny, a otuerenus pactex or XC 1, 2,4 u 5 ca 6:1M3KH, KOETO MOKA3Ba, Y€ BUTAMUHHUTE OT Tpyma
B morar ycnemHo nga ce u3M0J3BaT BMECTO cTaHaapTHHUTE. llpu u3non3BaHe Ha MO-BUCOKH
KOHIIGHTpallud Ha B-KoMIUIeKC € OT4eTHO M0-Obp30 pa3BUTH pEreHepaHTH. BeposTHo
KOMOWHAIIMS OT HUCKU KOHIICHTPAIIMKM HAa BUTAMHHM C akThBeH BbIriieH (AK) nma Onaronpustexn
eeKT BbpXy HauYaJIHUTE €Talu OT Pa3BUTUETO Ha aHTEPHH KYJITYpPH OT TIOTIOHEBUTE PACTEHHS OT
exorumna Kpymosrpaz.

I'.7-3 Spasova-Apostolova, V., Bozukov, H., and Kasheva, M. (2024). Monitoring of main
characteristics to maintain the typicality of the Krumovgrad 58 variety. Bulgarian Journal of Crop
Science, 61(4), 35-41 (Bg), https://agriacad.eu/ojs/index.php/bjcs/article/view/1352

Absrtact: The maintenance of varietal typicity is essential for the productions and provide source
material for breeding targets. Krumovgrad 58 is the most wanted tobacco varieties on the tobacco
market from commercial companies in Bulgaria. Cultivation of the variety in untypical areas and
significant climatic changes affect its phenotypic characteristics. This necessitates a more detailed
and in-depth assessment of the main biometric and quality characteristics of the tobacco.In the
present study in experimental field (EF)-Kozarsko were monitoring yield, biometric and quality
indicators of 71 generations (from a total of 100) of the selected plants under the EF-Markovo
conditions and compared with control plants growing from base seeds of the variety. In order to
maintain the genetic structure and narrow the amplitude of possible deviations of the Krumovgrad
58 was made a selection according to typical of the variety parameters. As a result, it was found
that the average values of the investigated characteristics of the generations and the average values




of the controls were very close, suggesting that the differences were the result of the environmental
conditions and not of significant variations in the variety.

Pe3tome: [loanbpkaHeTo Ha THUNMYHOCTTa Ha COPTOBETE € OT ChHIIECTBEHO 3HAYCHHE 3a
MIPOU3BOJICTBOTO M OCUTYPSIBAHETO Ha M3XOJEH MaTepHal 3a celleKIMoHHY 1enu. Kpymosrpaza 58
€ Hal-ThPCEHUAT COPT Ha Ta3apa Ha TIOTIOH OT ThproBckute Gupmu B bearapus. OTriexaaneTo
Ha COpTa B HETUIIMYHHM PAHOHM M OCE3aeMUTE KIMMATHYHU IMPOMEHU C€ OTpa3sBaT BbPXY
(eHOTUITHUTE MY XapaKTepHCTUKH. ToBa Hamara Mo-AeTaiiHa W 3aabJI00YCHA TMpPEICHKa Ha
OCHOBHUTE OMOMETPUYHHU M KAYECTBEHH XapaKTEPUCTUKH Ha TIOTIOHA. B HacTOsAII0TO M3cienBane
B OII - c. Ko3apcko ca npocnenenu 100MB, OMOMETPUYHH U Ka4eCTBEHH TMokaszarenu Ha 71 (oT
0610 100) moroMcTBa Ha n3bpanu B ycnoBusaTa Ha OIT - ¢. MapkoBO pacTeHHUs M ca CPaBHEHU C
KOHTPOJTHH PacTeHHs OT 0a30BH ceMeHa Ha copra. C 1e moybp)kaHe Ha FTeHeTUYHATa CTPYKTypa
U CTECHSIBaHE Ha aMIUTUTY/1aTa Ha €BeHTYyaJIHU OTKJIOHeHus, Ha KpyMoBrpaz 58 e HanpaBeH oTOop
[0 TUIMYHU 3a copTa Moka3aTenu. B pesynrar ce ycTaHOBHM, Y€ CpPEAHMTE CTOMHOCTU Ha
W3CIeABAaHUTE TMOKa3aTeld OT MOTOMCTBATa U CPEJHUTE CTOMHOCTH OT KOHTPOJIUTE Ca MHOTO
ONMU3KM, KOETO MpEeroiara, 4e pa3MKUTe ca B pe3yiTaT Ha YCIOBHATAa Ha cpelara, a HE Ha
CBHILIECTBEHHU BapUalllu B COPTA.

I'.7-4 Spasova-Apostolova, V. (2024). Comparative study of oriental tobacco varieties from four
ecotypes in the conditions of an experimental field — Markovo. Bulgarian Journal of Crop Science,
61(2), 61-69 (Bg), https://agriacad.eu/ojs/index.php/bjcs/article/view/1315

Absrtact: Varieties from different oriental tobacco ecotypes are a great sensitivity to the
conditions of the environment. In recent years, some varieties of tobacco have been grown in areas
other than those for which they were selected. This necessitates to study their plasticity,
morphology and quality in different untypical conditions. During the period 2021-2022, biometric,
quality and some basic chemical indicators were investigated in the dry tobacco of the four
varieties of Krumovgrad 90, Elenski 817, Dupnitsa 160 and Dzebel 576 belonging to four different
ecotypes (Ecotype Krumovgrad, Ecotype Eastern Balkans, Ecotype Dupnitsa and Ecotype Dzebel
Basma). The experiments were conducted in an experimental field (EF)-Markovo. The values of
chemical indicators were determined in an Accredited Laboratory Complex (s) to TTPIL. The
results show that climatic conditions are a determining factor for plant development and for the
quality of the raw material formed, with better biometric indicators reported in 2022. The
investigated varieties have a relatively high percentage of the I'"™ class. In the conditions of EF -
Markovo, the highest nicotine values were reported in the variety Elenski 817. Nicotine values in
Dupnitsa 160 and Krumovgrad 90 varieties are lower in tobacco from the 2022 harvest. Climate
conditions have a great impact on morphological and chemical indicators in the studied varieties.

Pestome: CopToBeTe OT pa3IMYHUTE EKOTUIIOBE OPUEHTAICKH TIOTIOH MpOSBABAT ToJisiMa
YyBCTBUTEITHOCT KbM YCJIOBHSTA Ha cpenaTta. B mocienHuTe roanHU HIKOU COPTOBE TIOTIOH C€
OTIVIEKAAT B PalOHM PA3JIMYHU OT TE3H, 3a KOUTO Ca CEJIEKIIMOHUPAaHU. ToBa Hanara U3ydyaBaHe
Ha TSXHATa IJIACTUYHOCT, MOPGOJIOTHS U KauyecTBO B Pa3IMYHU HETUNMYHH ycioBus. [Ipe3
nepuona 2021-2022 r. ca u3cieaBaHU OMOMETPUYHM, KAYECTBEHU M HSKOM OCHOBHU XMMHYHH
MOKa3aTeNv MpH CyX TIOTIOH Ha yetupure copta: Kpymosrpaza 90, Enencku 817, lynauna 160 u
Jlxeben 576, nmpuHa/uIekald KbM YETHPU paziIMuHU ekotuna (exoturt KpymoBrpajn, ekoTumn
W3zrouen bankan, exorun [lynuuna u ekotun >xeden bacma). Onuture ca npoBeeHU B ONIUTHO
mone (OIT) - c. MapkoBo. CTOWHOCTHTE HAa XUMUYHUTE TIOKa3aTeld ca OMpEICICHU B
Axpenutupan Jlabopatopen Kommaekc (JIKM) xspm WTTU. Pesynratute mnoka3Bat, de




KJIIUMAaTUYHUATE YCIOBUS Ca OT ONPENENANIO 3HAYEHUE 3a Pa3BUTHUETO HA pACTEHUATa U 3a
Ka4yecTBOTO Ha (hopMUpaHaTa CypOBHHA, KaTO MO-I00pU OMOMETPUYHU MOKA3aTeIH ca OTYETCHH
npe3 2022 r. M3cnenBaHuTe COpPTOBE Ca ChC CPAaBHUTEIHO BHCOK MpoleHT Ha ™ kmaca. B
ycnoBusita Ha OIl - c. MapkoBO Hail-BUCOKM CTOMHOCTM Ha HUKOTHH Ca OTYETEHM IIPU COPT
Enencku 817. CroliHocTuTe HA HUKOTUH npu coproBe Jymuuna 160 u Kpymosrpan 90 ca mno-
HUCKH IIpH TIOTIOHA OT pekonaTa oT 2022 r. KnuMmaTtuyHuTe ycioBUs 0Ka3BaT rojsiMo BIHUSHHUE HA
MOP(}OTOrHYHNTE U XUMHUYHUTE TIOKA3aTENIU HA U3CJIEIBAHUTE COPTOBE.

I'.7-5 Petkova, M., and Spasova-Apostolova, V. (2024). Biological activities of 20 isolates of
entomopathogenic fungi of the genus Beauveria. Bulgarian Journal of Soil Science Agrochemisty
and Ecology, 58(1), 27-38 (Bg),
https://agriacad.eu/ojs/index.php/bjssae/article/view/838?article 1d=381

Absrtact: Enzymes such as chitinase, proteinase and lipase are involved in the breakdown of insect
cuticles. Their pathogenicity, virulence and specificity largely depend on the secretion of these
enzymes by different microorganisms. Thus, the level of enzyme activity may also represent a
diagnostic tool for selecting an effective biological control agent. In the present study, 20 different
isolates of entomopathogenic fungi of the genus Beauveria were used and their lipolytic,
chitinolytic and proteolytic activities were determined. Enzyme activities are assessed qualitatively
according to the presence of a zone of lightening due to their degrading action and quantitatively
expressed as a ratio between the zone of enzyme activity and the diameter of the colony. PCR
analysis with gene-specific primers located in the sequence of the Beauveria bassiana chitinase -
chitinase (chitl) gene (ACC AY145440) was also carried out. Amplifications of fragments with
an expected length of 1225 bp were detected in the majority of Beauveria isolates studied. The
studied isolates of the genus Beauveria differ in their lipolytic, proteolytic and chitin-degrading
abilities. The highest total activity was found in four of them 336, 340, 487 and 501 and could be
related to their virulence. The information on the enzymatic activities of the studied isolates will
be necessary for the development of an efficient preparation for the biological control of the
enemies.

Pestome: EH3uMHM KaTo XWTHHAa3a, MPOTEMHAa3a M JMIa3a ydyacTBAaT B pasrpakJaHETO Ha
KyTHKyJIaTa Ha HacekoMuTe. OT OTHENSHETO Ha TE€3W €H3MMM OT pa3iMYHU MHUKPOOPraHU3MU
3aBHCH /O ToJisiMa CTEIEH TAXHATa MaTOre€HHOCT, BUPYJEHTHOCT U crneuuduuHoct. Ilo To3m
Ha4YMH, HUBOTO Ha €H3MMHA aKTUBHOCT MOXE Ja NPEICTaBJIsABa AMATHOCTUYEH MHCTPYMEHT 3a
n300p Ha e(eKTUBEH areHT 3a OMOJOrMYeH KOHTPOJ. B HacTodleTo u3cieaBaHe ce u3no3Baxa
20 pa3nuyHU HM30jaTa Ha €HTOMOIIATOTeHHU I'bOM OT poj Beauveria w ce onpenenu TAXHATa
JUNOJUTHYHA, XUTUHOJUTHYHA M IPOTEOJIMTUYHA AKTUBHOCT. EH3MMHUTE aKTHUBHOCTH CcC€
OLICHABAT KAa4eCTBEHO CIIOPE] HAJIMYMETO Ha 30HA Ha NPOCBETISABAHE BCIEJACTBUE HA TAXHOTO
pasrpaxaaiio JAeWCTBUE U KOJUYECTBEHO C€ M3pa3sBa KaTO CHhOTHOILIEHHE MEXIy 30HaTa Ha
€H3UMHA aKTUBHOCT U AMaMeTbpa Ha kosioHusTa. [IpoBenen e 1 PCR ananus ¢ ren-cnenupuyuHu
npaiiMepu JIOKaJTu3upaHu B CEKBEHIUATA Ha Beauveria bassiana xuTnHa3a - chitinase (chitl) ren
(ACC AY145440). IIpu mo-ronmsiMaTa 4acT OT H3CJIEIBAHUTE W30JaTH Ha poj Beauveria ce
yCTaHOBSBAT aMIUIM(UKaIUM Ha (parMeHTH C oyakBaHa IbkMHa 1225 bp WzcnenBanute
U30J1aTH OT poX Beauveria ce pa3nuyaBar M0 CBOMUTE JMUIOIUTHYHU, IPOTEOJIMTUYHU U XUTHH-
pasrpaxaamy ciocoorHoctu. Haif-Brucoka 00111a ak THBHOCT €€ YCTaHOBSIBA TP YETHPHU OT TAX 336,
340,487 u 501 u moxe 1a ObJ1e CBbp3aHa C TAXHATa BUPYJeHTHOCT. UH(popManusaTa 3a eH3UMHUTE




aKTUBHOCTH Ha NPOYYEHHUTE U30JIaTH 1€ ObJe HeoOXoauma 3a pa3paboTBaHETO Ha eduraceH
npenapar 3a OMOJIOrn4eH KOHTPOJ Ha HEIPUSTEIINTE.

I'.7-6 Spasova-Apostolova, V. and Petkova, M. (2024). Molecular Identification and SCAR
Detection of Entomopathogenic Fungi of the Genus Beauveria. C.R.Acad.Bulg. Sci., 77(10),
1458-1465, Q3, https://www.proceedings.bas.bg/index.php/cr/article/view/625

Absrtact: In recent years, there has been increasing interest in identifying and studying beneficial
microorganisms that can be used in organic farming as fertilizers and plant protection agents.
Entomopathogenic fungi with an endophytic nature of the genus Beauveria are quite promising
and their identification and detection in the plant and soil samples are of great importance.
Molecular identification of fungi of the genus Beauveria was conducted by sequencing the internal
transcribed spacer 1 and 5.8S ribosomal RNA gene (ITS) regions with universal primers. As a
result of the sequencing, it was found that the analyzed strains belong to four genera of Beauveria
with the following percentage distribution: B. bassiana (68.18%), B. pseudobassiana (13.64%), B.
varroae (9.09%) and B. tenella (9.09%). The largest percentages of the strains were identified as
B. bassiana. Sequence-characterized amplified regions (SCAR) have been applied for the
detection of Beauveria strains in the field samples. The efficiency and ability of three pairs of
SCAR markers to differentiate the studied strains were tested. The applied SCAR markers
generated fragments with expected length in more than 90% of the investigated strains and could
be used as markers for the detection of the fungi from the genus Beauveria in field samples. In the
selected experimental conditions only B. varroa 501 and B. tenella 593 lack fragments with used
SCAR markers.

Pe3iome: [Ipe3 nocineqauTe ToAMHN ce HAOJI0JaBa HapacTBAIl HHTEPEC KbM HACHTH(PHUIIMPAHETO
U M3Yy4aBaHETO Ha IOJIE3HU MHKPOOPTaHU3MH, KOMTO MOTaT Ja C€ M3I0JI3BaT B OMOJOTUYHOTO
3eMeziesie KaTo TOpOBE M CpEACTBAa 3a pacTUTENHA 3alluTa. EHTOMOMAaroreHHWTe r'bOU C
eHno(puTHA pUpoaa OT poaa Beauveria ca pocta oOeuiaBalid U TIXHOTO WAECHTHU(PUIMpPAHE U
OTKpUBaHEe B pPACTUTETHM U TMOYBEHM NpoOM € OT TroisIMO 3HadeHue. MorekyssipHaTa
uAeHTUQUKAIUSA Ha ThOUTE OT poJa Beauveria € mpoBeJeHa Ype3 CEKBEHUPAHE HAa BHTPELIHUTE
TpanckpuOupanu cneiicep 1 u 5.8S pubo3zomun PHK rennu (ITS) permonu ¢ yHHBEpCaIHH
npaiimepu. B pe3yirar Ha ceKBEHUPAHETO C€ yCTAHOBH, Y€ aHAJIM3UPAHUTE IIIaMOBE PUHAAJIEKAT
KBbM 4eTHpH poja Beauveria cbe clieAHOTO NPOLIEHTHO pasnpeaenenue: B. bassiana (68,18%), B.
pseudobassiana (13,64%), B. varroae (9,09%) u B. tenella (9,09%). Haii-ronasiMm mpoieHT OT
[IaMOBeTe ca WACHTUUIMpPaHU KaTo B. bassiana. 3a OTKpuBaHe Ha LaMOBe Ha Beauveria B
MIOJIEBU MPOOM ce NpuiiaraT CEKBEHI[MOHHO XapakTepusupaH amiumnduuupan peruon (SCAR)
Mapkepu. TecTBaHa e epeKTHMBHOCTTa M crocoOHocTTa Ha Tpu JBoiiku SCAR mapkepu na
mudepennupat ucneaBanute mamose. [Ipunoxxkenure SCAR mapkepu renepupaxa pparmMeHTH ¢
OyakBaHa IbJKMHAa B moBede OoT 90% oOT um3cienBaHUTE IIaMOoBe M OMXa MOIiM Ja Obaar
U3MOJI3BaHN KaTO MapKepHu 3a OTKpHBaHe Ha I'bOM OT poaa Beauveria B moneBu mpodbu. C
n30paHUTe eKCIEPUMEHTAIIHU YCIIOBHsI caMo TpH ImamoBe B. varroa 501 u B. tenella 593 ne ca
ammuinuuupanu gparmentu ¢ tectBanute SCAR mapkepu.

I'.7-7 Radev, Z., Spasova-Apostolova, V. and Petkova, M. (2024). Bio-insecticidal Efficacy of
Beauveria bassiana Vuill. Strains against Tettigonia viridissima L. in Tobacco. C. R. Acad.
Bulg.Sci., 77 (9), 1417-1422, Q3, https://www.proceedings.bas.bg/index.php/cr/article/view/620




Absrtact: The green grasshopper (Tettigonia viridissima L.) is a species which attacks tobacco
plants. The purpose of the present study was to establish the bio-insecticidal efficacy of
entomopathogenic fungi Beauveria bassiana Vuill. strains 214, 644, and 733 on the growth and
development of T viridissima in tobacco. The research was conducted under laboratory conditions.
The study found insecticidal effects of the B. bassiana strains 214, 644, and 733 against T.
viridissima. Surviving of larvae was monitored at 5-day intervals until the 15™ day after treatment
with a spore suspension of the tested Beauveria strains. The highest virulence of the tested fungi
was shown by strain 644, followed by strains 214 and 733. On the 5th day after treatment, no
efficacy against 7. viridissima larvae was detected. On the 10th day post-treatment strain 644
showed 66.7% efficacy, while efficacy against larvae of grasshoppers for the other two strains 214
and 733 was significantly lower: 33.3%. Efficacy gradually increased and on the 15th day post-
treatment 100% mortality of 7' viridissima was observed for all isolates. The results obtained from
the virulence test of B. bassiana 214, 644, and 733 ascertain their application as biocontrol agents
in tobacco production under field conditions.

Pe3tome: 3enenust ckakanen (7ettigonia viridissima L.) e BUA, KOWTO aTakyBa TIOTIOHEBHUTE
pactenus. LlenTa Ha HACTOSIIOTO M3CIIEIBaHE € [1a CE YCTAaHOBU OMO-MHCEKTUIIMIHATA e(hDUKACHOCT
Ha EHTOMOTATOTCHHUTE ThOU Beauveria bassiana Vuill, mamose 214, 644 u 733, BbpXy pacTexa
U pa3BuTHeTo Ha 7. viridissima 1o TIoTioHa. M3cneiBaHeTo € mpoBeeHO B Ta0OPATOPHH yCIOBUSL.
B mpoyuBaHeTo ce ycTaHOBMXa MHCEKTHIMIHHM edekTtn Ha mamoere 214, 644 u 733 nHa B.
bassiana cpemy T. viridissima. IlpexxuBsiBaHeTO Ha JapBUTE € HaOIIOJaBaHO Ha S-IHEBHU
WHTEpBaIu A0 15-usi IeH cied TPEeTUPAHETO ChC CIIOPOBAa CYCIEH3Us OT TECTBAHUTE IIaMOBE
Beauveria. Hali-Bucoka BUPYJIEHTHOCT € OTYETEHa CbhC 1aM 644, cieasan oT mwamose 214 u 733.
Ha 5-us nen cnen TpetupaHeTo He € yCTaHOBEHa €(DUKACHOCT cpelly JapBute Ha 1. viridissima.
Ha 10-us nen cnen tpetupaneto ¢ mam 644 e oruereHa 66,7% epukacHOCT, TOKaTO e(hUKACHOCTTA
Cpellly JapBUTE Ha CKaKAJIIKUTE ¢ ApyruTe aBa mama 214 u 733 e 3HaunutenHo no-aucka: 33,3%.
EdukacHocTTa mocTeneHHo ce yBennuaBa M Ha 15-usl JeH ciell TpeTUpaHeTo € HalIroJaBaHa
100% cmbptHOCT Ha T. viridissima ¢ BCUYKM W30JaTH. Pe3ynaTaTuTe, MOJYy4YeHH OT TecTa 3a
BUPYJIEHTHOCT Ha B. bassiana 214, 644 u 733, ycTaHOBSIBa IPUII0KEHUETO UM KaTO OMOKOHTPOJIHH
areHTH B MIPOU3BOJICTBOTO HA TIOTIOH B MOJIEBU yCIIOBHUS.

I'.7-8 Spasova-Apostolova, V. and Petkova, M. (2024). Assessment of iPBS and ISSR Markers to
Establishment of Genetic Diversity of Entomopathogenic Fungi of Genus Beauveria. Journal of
Mountain Agriculture on the Balkans, 27 (5), 519-537,
https://jmabonline.com/bg/article/T6 VtthgmrI[{ffXSpqmEtM

Absrtact: Endophytic entomopathogenic fungi of the genus Beauveria are widely used in various
aspects of agricultural practice. The present study evaluated the applicability of two molecular-
marker techniques for the study of 23 strains of the genus Beauveria from other hosts and areas.
Using different conditions of the PCR reactions with the investigated 19 iPBS and 7 ISSR
molecular markers, from 2 to 14 fragments were amplified in the different reactions. The iPBS
molecular markers technique is effective for the study genetic diversity of fungal species. Three
1PBS markers with a greater percentage of polymorphism were selected for study the genetic
diversity of the strains. The three selected iPBS reactions (iPBS 2386, iPBS 2277 and iPBS 2390)
generated 30-40% polymorphic profiles according to the total number of tested strains and the
number of profiles generated by them. The most polymorphic profiles were established with
reaction iPBS 2277, which was able to distinguish between most of the studied strains. The results




summarized in the dendrogram showed that the most identical profiles were generated in
Beauveria 759, 743, 733, 648 and 640. In strains 214, 270, 426-8, 487, 495, 501, 561-re, 592, 593,
and 623 with varying degrees of similarity are amplified and individual profiles. The dendrogram
was built based on genetic similarities and distance among Beauveria species. iPBS and ISSR
markers provide a quick, reliable informative system for DNA fingerprinting. The selected three
iPBS reactions allow the identification at the species level of the different Beauveria species that
can be applied as a biocontrol agent against different pests.

Pe3ome: EnnopuTHHTE €HTOMOMATOreHHH I'bOM OT pona Beauveria ce M3MON3BAT IIUPOKO B
pa3IMYHM acleKTH Ha CEJICKOCTONAHCKaTa IpakTUKa. B Hacrosiero u3cienBaHe € OLEHEHa
e(deKTUBHOCTTA Ha JBE MOJEKYJSIPHO — MapKEpHU TEXHUKH 3a M3CleABaHe Ha 23 miama oT poj
Beauveria ot pa3nuyHu rocronpueMHUALU U obnactu. [Tpu u3nonsBaHe Ha pa3IMYHU yCIOBUATA
Ha PCR peakmuute c¢ wm3ciaeaBanute 19 iPBS u 7 ISSR MonekymspHu Mmapkepa, Osixa
ammmuunmpann ot 2 no 14 ¢parmeHTa npu pasznmuHHTE peakuuu. TexHukara Ha iPBS
MOJIEKYJISIPHUTE MapKepH € e(heKTUBHA 3a U3CIIe[IBaHE HA TEHETUYHOTO Pa3Ho00pasue Ha TbOMYHU
BuzoBe. M36panu ca Tpu iPBS mapkepa ¢ mo-rossiM mporeHT noimmMophu3bM 3a u3cieBaHe Ha
TeHEeTUYHOTO pa3HooOpasue Ha mamosete. Tpute nuzdpanu iPBS peaxiuu (iPBS 2386, iPBS 2277
u iPBS 2390) renepupar 30-40% mnonumopdHU npoduiu cropen oOmus Opoil W3cieIBaHU
amMoBe U Oposi reHepupaHu oT Tsax npodpunu. Hali-nomumopduuTe npoduin 051xa ycTaHOBEHU C
peaknus iPBS 2277, xosTO yCIis J1a HalpaBU pa3jinKa MEXIy IOBEYE HM3CIICIBAHU IAMOBE.
Pesynrtature, o0oOmieHnu B JeHAporpamara, IOKa3BaT, 4Y€ HaW-WACHTUYHH MNpoduiu ca
reHepupanu npu Beauveria 759, 743, 733, 648 u 640. IIpu mamose 214, 270, 426-8, 487, 495,
501, 561-re, 592, 593 u 623 ¢ pa3nuyHa CTENEH Ha CXOJCTBO C€ aMITM(DUIMPAT U UHAUBUYaTHU
npodwmm. Jleanporpamara e u3rpajeHa Bb3 OCHOBA HAa TEHETUYHH IPUIIMKH U Pa3CTOSHUE MEXTY
Bunosere Beauveria. iPBS u ISSR mapkepute ocurypsiBar 6bp3a, HageKaHa MHPOPMAIIMOHHA
cucrema 3a JIHK orneuarsuu. M30panute Tpu iPBS peakmym no3BoisiBat uaeHTH(GHUINPAHETO HA
HUBO BUJI HA pa3TUYHUTE BUIOBE Ha Beauveria, KOUTO MOTaT Aa ObJIaT MpUIaraHu KaTo CPEJCTBO
32 OGMOKOHTPOJI Cpelly Pa3INYHU BPEIUTEIH.

I'.7-9 Petkova, M., Spasova-Apostolova, V. and Tahsin, N. (2024). Antagonistic effect of
Beauveria against Alternaria solani and Rhizoctonia solani. Journal of Mountain Agriculture on
the Balkans, 27 (5), 582—600, https://jmabonline.com/bg/article/3QcypUeTIWrwQW V88Kbq

Absrtact: The mechanism of plant disease suppression by Beauveria sp. includes endophytism,
competition, antibiosis, mycoparasitism and induced systemic resistance. The production of a wide
range of volatile organic compounds, hydrolytic enzymes and various secondary metabolites
affects its antimicrobial properties against various plant pathogens. The primary infection by the
fungal diseases Alternaria and Rhizoctonia is transmitted by soil, wind, and irrigation water. It
affects all stages of growth and organs of plants of the family Solanaceae. Symptoms of
Rhizoctonia solani are characterized by lesions that begin on the leaves and extend up the stem.
Alternaria solani is an airborne fungus that shows the strongest symptoms on the stem, leaves and
fruits of Solanaceous plants, resulting in severe defoliation affecting the rate of photosynthesis,
stunted growth and consequently loss of yield. Primary screening of 23 isolates of the genus
Beauveria was performed for growth inhibition of both fungal phytopathogens. Co-cultivation of
Beauveria isolates with the phytopathogenic fungi Alternaria solani and Rhizoctonia solani
showed varying degrees of suppression by co-cultivation of mycelium, cell-free supernatant (with
and without filter) and with methanolic extraction of secondary metabolites. Screening was also
performed for indole 3-acetic acid production from the studied Beauveria isoalates. From the




results of antifungal activity and indole 3-acetic acid production, it was summarized that Beauveria
isolate 270, 561, 593, 743, and 759 showed the highest activity. This work provides a workflow
for selecting useful Beauveria isolates for plant growth promotion and biological defence.

Pe3tome: MexaHu3MbT 32 TOTHCKaHE Ha OOJIECTUTE 1O pacTEHUATa OT Beauveria Sp. BKIIOYBAT
eHIO(PHUTHU3bM, KOHKYPEHIIMs, aHTHOMO3a, MHKONApasUTHU3bM M HUHIYIHpPaHA CHUCTEMHA
pe3ucteHTHOCT. [IpoM3BOACTBOTO Ha IMIUPOK CHEKTHP OT JETIUMBU OPraHUYHU ChEIUHEHMUS,
XUJIPOJUTUYHU €H3UMH U Pa3IMYHA BTOPUYHHU METaOOIUTH 33/1eCTBA HETOBUTE AHTUMUKPOOHU
CBOICTBa Cpelly pa3IUyHU pacTUTETHH naToreHu. [IbpBuuHaTa nHpekuus ot reOHUTE OONeCTU
Alternaria v Rhizoctonia ce uziBa oT IoYBaTa, IIpeJaBa ce Ype3 BAThpa U NOJMBHATA BOJA U 3acsra
BCHUYKU (pa3u Ha pacTex U OpraHH Ha pacTeHUATa OT ceM Solanaceae. Cumntomute Ha Rhizoctonia
solani ce XapakTepu3WpaT C JIe3UM, KOUTO 3aloyBaT OT JIMUCTaTa U C€ MPOCTHUPAT HArope Io
cTb00TO. Alternaria solani e rv6a, KOSITO ce MpeHAcsHA OT Bb3AyXa M MOKa3Ba Hall-CUIIHU
CHMIITOMH TI0 CTHOJIOTO, JINCTATA U TUIOJIOBETE HA pacTeHusta oT ceM. KaprodoBu, koeTo BoIH 10
Cepruo3HO 00e3NMCTBaHE, 3acArallo CKOPOCTTa Ha POTOCHHTE3aTa, 3a0aBeH pacTeX U ChOTBETHO
3ary0a Ha n00uB. W3BbplIeH € MbpBUYEH CKPUHUHI Ha 23 u3o0jaTa OT poja Beauveria, 3a
uHXHOUpaHe Ha pacTeka W Ha aBara rpOHM (uronmatoreHa. ChbBMECTHOTO KyJITHBHpaHE Ha
u3onarure ot Beauveria ¢ puronatoreHHUTE Iv0U Alternaria solani n Rhizoctonia solani nokassa
pa3nMyHa CTENEeH Ha MOTHUCKAaHE Ype3 CHhBMECTHO KYyJITHBHpaHE Ha MHUIlEN, Oe3KIeThUYeH
cyrnepHaraHnTta (¢ u 0e3 QUITHP) U C METAHOJIOBA CKCTPAKIIMs Ha BTOPUYHHU MeTabonuTH. beme
U3BBPIICH U CKPUHUHT Ha 3a MPOU3BOJICTBO HA WMHION 3-OIETHA KHCEIWHA OT W3CIEABAHHUTE
n30JaTu OT pol Beauveria. OT pe3ynratute OT NPOTUBOrbOHATA AKTUBHOCT U MPOU3BOACTBO Ha
HHI0J 3-0OLleTHA KHCeauHa Oele 0000111eHo, ue Beauveria 270, 561, 593, 743 u 759 nokassat
Hali-BHCOKa aKTUBHOCT. Ta3u paboTa mpeaocTaBsi pabOTeH Mpoliec 3a U300p Ha MOJIE3HU U30JIaTH
Beauveria 3a HacbpuaBaHe Ha pacTeka Ha pacTEeHHUATA U OMOJIOTUYHATA 3allUTa Ha PACTEHUSATA.

I'.7-10 Kirkova, D., Malinova, S., Docheva, M. and Spasova-Apostolova, V. (2024). Chemical
Composition of Oriental Tobacco Varieties and Lines of the Dupnitsa Ecotype by Harvest Groups.
Journal of Mountain  Agriculture on the Balkans, 27 (§), 561-58l1,
https://jmabonline.com/bg/article/9AB88h1PKoA9wi9fRInz

Absrtact: Three varieties (Dupnitsa 160, Rila 544 — standard and Katerini — introduced variety)
and two selection lines (Line 503 and Line 504) of oriental tobacco from the Basmi variety group,
Dupnitsa ecotype, were studied. The chemical composition of tobacco leaves was determined by
harvesting groups (from the second to the fifth). It was found that the nicotine content decreases
in the upper harvesting groups from 3.25+0.02% (in the second harvesting group at Line 503) to
0.97+0.02% (in the fifth harvesting group at the Rila 544 variety). The amount of total nitrogen in
individual samples varies in different degree by harvesting groups — from 1.13+£0.02% (in the
fourth harvesting group at Line 503) to 2.53+0.02% (in the second harvesting group at Dupnitsa
160). The protein substances are unevenly distributed in the different harvesting groups. The
content of total sugars is highest in the middle harvesting zone (third and fourth harvest group) —
33.20+£0.20% (Line 504, third harvesting group) and lower in the upper (fifth harvest group)
harvesting zone — 14.49+0.20% (variety Dupnitsa 160). The content of total sugars is inversely
related to the distribution of nicotine. There is an uneven distribution of chlorides, ash and silicate
residues (sand) by harvesting groups, which will be followed in the next harvests. The highest sand
content was found in the second harvesting group, which is also the closest to the soil — between
3.14+0.10% (variety Rila 544) and 7.0440.10% (Line 503).




Pe3tome: Mscnensanu ca tpu copra (dymauna 160, Puna 544 — crangapt u Karepunu —
UHTPOAYLHpPaH cOpT) U J1B€ ceneKunoHHN TMHUM (JInnus 503 u JIunus 504) opueHTaNICKH TIOTIOH
oT coproBa rpyna bacmu, exotun [lynuuna. OnpeneneH € XUMUYHUSAT CbCTaB Ha TIOTIOHEBUTE
mucta mo OeputOeHu Tpymnu (0T BTOpa 0 MeTa). YCTaHOBEHO €, Y€ ChAbPIKAaHMETO Ha HUKOTHH
HamansiBa B no-ropuute OeputOenu rpynu ot 3.25+0.02% (BB BTOpa OepurOeHa rpymna mpu
Jluawmst 503) mo 0.97+0.02% (B meta 6epurbdena rpyna npu copt Puna 544). KonrdecTBoTo Ha 00111
a30T MpU OTAETHUTE 00pa3ly Bapupa B pa3inyHa cTerneH no oepuroenu rpynu — ot 1.13+0.02%
(B geTBBpTa OepuTOEHA rpyna npu Jluaus 503) no 2.53+0.02% (BB BTOpa GepurOeHa rpymna npu
Hynuuna 160). bentrunuTe BemiecTBa ca pasnpeaeaeHd HEpaBHOMEPHO B pa3InyHUTE OepUTOCHU
rpynu. ChabppKaHHETO Ha OOIIM 3axapu € Hal-BHUCOKO MpHU cpenHus OeputOeH mosic (Tpera u
4yeTBbpTa Oeputdena rpyna) — 33.20+0.220% (Jlunus 504, Tpera 6epurbOeHa rpymna) U mMo-HUCKO
npu ropeH (mera OepurOeHa rpyma) Oepurben mosic — 14.49+0.20% (copr Hynuuma 160).
CpabpxaHHeTo Ha 001U 3aXapy € B 00paTHa 3aBUCUMOCT CIIPSMO pa3npeleIeHUeTO Ha HUKOTHH.
HaGnromaBa ce HepaBHOMEPHO pa3NpeNieieHne Ha XJIOPUIH, TEeNesl W CHJIMKATHH OCTATBIH
(msicbk) mo OGeputbOenu rpynu. Hall-BUCOKO ChabpkaHHE Ha MSCHK € YCTaHOBEHO BHB BTOpA
OepuTOeHa rpyna, KOUTO € U Haii- Oyim3kus 1o mousara — Mexay 3.14+0.10% (copt Puna 544) u
7.04+0.10% (JIunus 503)

I.7-11 Kirkova, D., Docheva, M., Malinova, S. and Spasova-Apostolova, V. (2024).
Determination of Nitrogen-Containing Substances in the Gene Pool of Tobacco Ecotype Dupnitsa
by Continuous Flow Analysis. Journal of Mountain Agriculture on the Balkans, 27 (6), 591-608,
https://jmabonline.com/bg/article/irb TLkOXrEFEY2Qx8WXc

Absrtact: Nitrogen-containing substances in tobacco (most often presented as total nitrogen)
include alkaloids, proteins, amino acids, nitrates, ammonia, etc., with the largest relative share
being occupied by alkaloids and proteins. The use of modern analytical methods significantly
increases the accuracy and precision of the analysis and reduces the time for sample preparation.
The aim of the study is to determine the content of nitrogen-containing substances such as proteins,
nitrates and ammonia in the gene pool of tobacco ecotype Dupnitsa. The study was conducted in
the period 2022-2023 in the experimental field — Rila, at the Tobacco and Tobacco Products
Institute, village of Markovo. Two selection lines (Line 503 and Line 504) and three established
varieties (variety Dupnitsa 160, variety Rila 544 and introduced variety Katerinis) were studied.
The determination of nitrogen-containing substances (total nitrogen, proteins, nitrates and
ammonia) is carried out by continuous flow analysis method according to standardized and
validated methods. An optimal content of proteins was established in all studied tobaccos
(4.59+0.04% Line 503, harvest.2023 — 6.42+0.06% Katerinis, harvest 2023) and a low content of
nitrates (0.03+£0.01% Line 504, harvest 2022 — 0.084+0.01% Dupnitsa 160, harvest 2022) and
ammonia (0.08+£0.01 % Line 503, harvest 2023; Katerinis, harvest 2022 — 0.19+0.01 % Dupnitsa
160, harvest.2022). The obtained results show a high quality of the tobacco raw material. In
addition, the breeding lines outperformed the established varieties due to the lower amount and
weaker variation of nitrogen-containing substances during the studied harvests.

Pe3iome: A30T-ChabpKalIuTe BEMIECTBA B TIOTIOHA (HAM-4€CTO MPEACTaBEHU KaTo OO a30T)
BKJIFOUBAT aJKATOUIM, OENTHYHH BEIIECTBA, aMUHOKUCEIINHU, HUTPATH, AMOHSK U JIp., KaTO Haii-
TOJISIM OTHOCHTENICH s 3aeMaT alKaJoWAWTe W OeNThUHUTE BemecTBa. V3moiBaHeTo Ha
CHhBPEMEHHHU aHATUTUYHU METOY 3HAUUTETHO MMOBUIIIABA TOYHOCTTA U MPEIU3HOCTTA HA aHaIN3a
W HamalsBa BpEMETO 3a MpoOomoAroroBka. llenTa Ha wW3clieABaHETO € Na Ce€ OIMpeneNd




ChIIbPKaHUETO Ha a30T-ChIbPKAIIM BEUIeCTBa KaTO OENThIM, HUTPATU U aMOHSIK B FTeHO(OHAa OT
TIOTIOHM exoTun JlynHuna. M3cneasanero e nposeaeHo B nepruojaa 2022-2023r. B OMUTHOTO MOJI€
— Puna xpbM MHCTUTYT MO TIOTIOHA U TIOTIOHEBHUTE u3aenus c. MapkoBo. M3cneaBanu ca nse
cenekuMoHHU TUHUM (JIuaus 503 u JIuaus 504) u tpu yrBbpaenu copta (copt dynauna 160, copt
Puna 544 u uatponynupan copt Karepunu). OnpeaenssHeTo Ha a30T-ChIbPIKaIY BelecTBa (001
a30T, OENTHYHU BEUIECTBA, HUTPATH M aMOHSK) CE€ M3BBPIIBA Ype3 METOJ aHAIN3 B MOTOK IO
CTaHIAPTU3UPAHU U BATUIUPAHU METOIU. Y CTAHOBEHO € ONTHUMAIIHO ChAbP)KaHHE Ha OENTHYHU
BEILIECTBA BBB BCHUKHU H3cienBaHu TIOTIOHU (4.59+0.04% Jlunus 503, p.2023 — 6.42+0.06%
Karepunn, p.2023) u nucko cvabpxkanue Ha HUTpaTd (0.03+0.01% Jlunus 504, p.2022 —
0.08+0.01% dynnuna 160, p.2022) u amonsik (0.08+0.01% JIunus 503, p.2023; Karepunu, p.2022
— 0.19+£0.01% Hynuuna 160, p.2022). [Tonyyenure pe3yiaTatu Moka3BaT BUCOKO KadecTBO Ha
TIOTIOHEBATa CypoBUHaTa. B jonbiIHEHNE, CENEKIIMOHHUTE JIMHUU IIPEBB3X0XKIAT YTBbPACHUTE
COPTOBE MOPAIU MO-HUCKOTO KOJMYECTBO U MO-CIa00TO BapyupaHe Ha a30TChIbPrKallH BEIeCTBa
IIpe3 U3CJIEIBAHUTE PEKOITH.

I'.7-12 Spasova-Apostolova, V. and Petkova, M. (2024). Siderophore Synthesis and Biocontrol
Potential of Entomopathogenic Fungi of the Genus Beauveria against Fusarium graminearum.
Journal of Mountain = Agriculture on  the  Balkans, 27 (6), 507-526,
https://jmabonline.com/bg/article/nn8OvmkxgnXrkY9IDKHTX

Absrtact: In recent years, priority has been given to organic farming and the search for ecological
methods to deal with plant diseases caused by phytopathogenic fungi. Fusarium graminearum
causes serious economic losses in cereal production. It produces deoxynivalenol, a type of
mycotoxin that exhibits a wide range of toxic effects in humans and animals. In this study, 23
strain of the genus Beauveria were tested for their antagonistic potential against F. graminearum
by using different co-cultivation methods (mycelium, cell-free supernatant and methanol extracts
of their secondary metabolites). Screening of selected isolates of the genus Beauveria for
siderophore synthesis was performed by culturing the fungi on CAS agar (Chrome Azurol S) with
the addition of 2% malt extract. The highest siderophore synthesis was observed in isolates 501,
644, 648 and 733. Isolates 214, 262, 336, 426-8 and 640 exhibited highest total activities against
F. graminearum in all co-culture methods applied. The present study highlights the potential
application of entomopathogenic fungi of the genus Beauveria and their metabolites as biocontrol
agents against F. graminearum.

Pesrome: [Ipe3 nocneanuTe roAUHU Ce€ 1aBa MPUOPUTET HA OPTaHUYHOTO 3EMEJIENHNE U ThPCEHETO
Ha €KOJIOTMYHM METO/M 32 CIIpaBsiHe ¢ 0OJIECTUTE M0 PACTEHUATA, IPUUYNHEHU OT (PUTOMATOTeHHU
re0u. Fusarium graminearum NpUYNHIBA CEPUO3HU UKOHOMUYECKH 3aryou B MPOU3BOICTBOTO HA
3bpHEHU KyJnTypH. [IpousBexkaa €OKCHHUBAIEHOJ, BUJ MUKOTOKCHH, KOMTO MpOsBSBa IIHPOK
CHEKTBhP OT TOKCHYHM €(PEeKTH IMpH XOpa U KUBOTHH. B ToBa mpoyuBane 23 mjama oT poja
Beauveria ca TecTBaHM 3a TEXHHs aHTAarOHMCTHYEH NMOTEHIMAN cpewty F. graminearum dpe3
U3MOJI3BaHETO Ha pa3jIMuYHU METOAM Ha CBHBMECTHO KyJTHUBHUpaHe (MuIleN, Oe3KJIeThbueH
CYNEpHAaTaHT U METAHOJIOBH €KCTPAKTH OT TEXHUTE BTOPUYHU MeTabonuTH). CKPUHUHIBT HA
n30paHn u30MaTH OT pona Beauveria 3a cuHTe3 Ha cujaepodopu Oelie W3BBPIICH Ype3
kyntuBupane Ha reoute Ha CAS arap (Chrome Azurol S) ¢ no6GaBsiHe Ha 2% MajIOB €KCTPAKT.
Haii-Bucok cunres Ha cuaepodopu ce HaOmoaaBa npu mamose 501, 644, 648 u 733. Uzonatu
214, 262, 336, 426-8 u 640 nposiBsiBaT Hali-BHCOKa 00I1a aKTUBHOCT cpelty F. graminearum TpH
BCUYKHU MpUJIATaHU METOJIM Ha CbBMECTHO KyJTuBUpaHe. HacTosmoTo n3cneaBane noaueprana




MOTEHIIMATHOTO MPHJIOKEHWE Ha EHTOMONATOreHHM TI'bOM OT pona Beauveria W TexXHHUTE
MeTaboIUTH KaTo OMOKOHTPOJICH areHT cpeuty F. graminearum.

I'.7-13 Spasova-Apostolova, V., Kasheva, M. and Bozukov, H. (2025). Biometric, qualitative and
chemical studies of four lines of oriental tobacco, 62 (6), (Bg) (in print).

Absrtact: The tangible changes in climatic conditions and the dynamics in legal and market
requirements, require the creation, evaluation and maintenance of a rich genetic resource of lines
and varieties, that meet diverse needs and serve as the basis for various breeding target. In the
period 2023-2024 in the conditions of the experimental field (EF) - of Markovo were studied
biometric indicators, yield (kg/da), distribution by classes and some basic chemical indicators of
dry tobacco of four lines of oriental tobacco. As a result, it was found that the highest average
values of the indicators plant height, number and width of leaves were reported in line 73. Line 71
has the greatest leaf length. Lines 73 and 41 had the highest average yield from both years. The
highest percentage of I-st class and the lowest of I1I-rd was found at line 71. It also has the highest
nicotine percentage. Line 41 has the most balanced chemical composition. The results obtained
show that the values of some basic indicators of the studied lines are better than the control variety,
which characterizes them as diverse and valuable breeding material.

Pesrome: Oce3acmure NIpOMEHU B KIMMAaTUYHUTE YCJIOBHSA M JMHAMHUKAaTa B M3MCKBAaHUATA Ha
3aKOHa U Ia3apa Hajlarat ch3/JjaBaHe, OlIeHKa U IOAIbp KaHe Ha 60raT FreHeTUYEH pecypc OT JIMHUU
U COpPTOBE OTrOBapslid Ha pa3HOOOpa3HUTE HYXAU U CIYKELM KAaTO OCHOBA 3a pa3jiudHU
cenekunoHHu nenu. B mepuona 2023-2024 r. B ycnoBusita Ha Oll-c. MapkoBo ca u3cieaBanu
OomomMeTpuyHU Noka3atenu, 1oous (kg/da), paznpeneneHue 1Mo Kjiacu U HIKOW OCHOBHH XUMUYHU
IIOKA3aTeJM MIPH CyX TIOTIOH HAa YETUPU JIMHUHU OPUEHTAJICKU TIOTIOH. B pesynrar ce yctanosu, ue
Hall-BUCOKM CpPEeTHN CTOWHOCTH Ha MOKA3aTEeIUTE BUCOYMHA HA PAaCTEHUsATA, OPOH M IIMpHHA HA
nucTa ca oT4eTeHu npu JuHus 73. JIunud 71 e ¢ Hali - royisiMa IbkuHa Ha aucTaTta. C Hail-BUCOK
cpelieH 1o0uB OT ABeTe roAuHu ca tuHuuTe 73 1 41. Haii-Bucok nponeHT [-Ba kiiaca v Hail-HUCHK
Ha [II-ta knaca e ycranoBeH npu auHus 71. Ts € U ¢ Hall-BUCOK NMPOLIEHT HAa HUKOTHUH. C Haii-
OamaHCUpaH XUMHUYEH cbhCcTaB € TuHUS 41. OT nonydyeHure pe3yaTaTH ce BUK/Ia, Y€ CTOMHOCTUTE
Ha HAKOM OCHOBHM I10KA3aTEIN HA U3CIEABAHUTE JJUHUY NPEBB3XO0KAAT KOHTPOIHMS COPT, KOETO
T'M XapaKTepu3Hpa, KaTo pa3HOOOPA3eH U IIEHEH CeJEKI[MOHEH MaTepual.

IIT Hayynu ny0JuKanuy BKJIKOYEHH B rpyna ot noxkasarenu I'-8 (1)

I'.8-1 Spasova-Apostolova, V. and Masheva, V. (2020). Influence of medium components on
tobacco androgenesis. Proceedings of national scientific conference with international
participation, Ecology and Health, Plovdiv, I-st section: 76, 81,
https://hst.bg/Ekologia%?201%20zdrave 25 26.06.2020 sbornik.pdf

Absrtact: The achievements of in vitro techniques to develop haploid plants were essential for
shortening the breeding process. The clarification of the medium components (vitamins and
hormones) effect was important for correctly application and use of the androgenesis potential in
breeding practice. To study the influence of kinetin, folic acid and the possibility of using complex
vitamins from the group - B in the androgenesis of 39 varieties and lines of Bulgarian tobacco
(total 135 colored buttons), were prepared five different in vitro mediums according to the Nitsch
and Nitsch (1969) recipe with different composition. The results showed the growth of plants in




all five medium, but the highest total percentage in medium with B vitamin, without kinetin. In in
vitro medium including kinetin except plants growing has been reported also callus formation.
Growing, both on aboveground parts of plants and too the root system was observed mainly on
medium with kinetin, B- complex and folic acid. This allowed the plants to adapt without the need
to reseed them for rhizogenesis medium. The most adapted plants was found in nutrient media
with B-complex folic acid and kinetin. The obtained results contributed to the clarification of the
kinetin addition effect on anther cultures and show the possibility of used the B complex vitamins
in the androgenesis medium.

Pe3tome: TlocTmkeHusita Ha in vitro TEXHUKUTE 3a Ch3[JaBaHE Ha XaIlJIOUJIHU PACTEHHS ca OT
CHILIECTBEHO 3HAUYEHHUE 33 ChKpAIllaBaHE Ha CEJCKIMOHHUS IMpolec. Y TOUYHSBaHE BIMSHUETO Ha
KOMITOHEHTUTE Ha xpaHuTenHara cpena (XC) (BUTaMUHU U XOPMOHH) € BaXXHO 32 MPABUIHOTO
MpUJIaraHe u U3MoJ3BaHe Ha MOTEeHIIMAalla Ha aHApOreHe3ara B CeJIeKIIMOHHATa IPakTHKa. 3a Ja ce
u3cieBa BIMSAHUETO Ha KWHETHH, (OJHeBa KHCEIMHA W BBH3MOKHOCTTA 32 M3IOJ3BAaHE Ha
KOMIUIEKCHU BUTaMUHU OT Trpynara - B mpu angporenesata Ha 39 copTa u JTUHHHM OBITapCKu
TIOTIOH (00110 135 11BeTHHN OyTOHA) Ca MPUTOTBEHH TIET iA Vitro XpaHUTEIHU CPENIU 110 PerernTa Ha
Nitsch and Nitsch (1969 r.) ¢ paznuuen cbeTaB. PesyntaTute mokaspar mpopacTBaHe Ha pacTeHHUS
BBB BcnukH et XCu. C Haii-Bucok o611 mporeHt npu XC ¢ BUTaMuHU 0T rpynara B 6e3 nobassiHe
Ha kuHeTuH. [Ipu XC ¢ KMHETHH OCBEH AMPEKTHA OPraHOreHe3a € OTYETEHO U oOpazyBaHE Ha
kanyc. [IpopacTBaHe, KakTO Ha Ha/J36MHM YacTH Ha PACcTEHUs, TaKa U Ha KOPEHOBA CUCTEMA C€
HabmonaBa npeaqumMHo Ha XCu ¢ kuHeTuH, B-kommneke u ¢onueBa kucennHa. ToBa mo3BosisBa
pacTeHHsITa Aa ce amanTupar 6e3 ga e Heooxoammo npernocsiBaHeto uM Ha XC 3a pusorenes. Haii-
rojsm Opoit amanTupaHu pactenus ca ycranoBeHH Ha XC ¢ B- kommuiekc, ¢onveBa KucenuHa u
kuHeTHH. [lomydyeHuTe pe3ynraTu JONPHHACAT 32 M3SCHSIBAHE HA BIMSHUETO HA KHHETHHA BBPXY
aHTEpHUTE KYJITYpU M IMOKa3BaT BH3MOXHOCTTA 32 M3MOJ3BaHE HA KOMIUIEKCHU BUTAMUHU OT
rpymnara B B cpenure 3a aHIporeses.




