Pe3romeTa Ha HayyHHMTe MyOIMKANMU Ha TJ1aBeH acHCTeHT A-p AHera bopucinasosa JlodeHoBa,
oTeJ ATpoOHOTEeXHOJI0THH, ATPOOMONMHCTHTYT, CeJICKOCTONAaHCKAa AKafeMusi
BbB BPb3Ka C yYacTHe B KOHKYPC 32 3aeMaHe Ha aKaJeMHYHA JJIbKHOCT ''ToneHT" B
npodgecuoHATHO HanpaBjeHue 6.2. PacTuresina 3amuTa, HayyHa cnenuaanoct ""®duronarosorus'

00siBeH B /IbpikaBen BecTHUK Op. 45 ot 15.05.2026 .

B.4. XabunuranuoHeH TPy WIK PAaBHOCTOWHH HAyYHH MyOJIMKanuu (He mo-Maiko ot 10) B
Hay4YyHU U3JaHus, pedepupaHu U HHACKCUPAHU B CBETOBHOM3BECTHH 0a3M JaHHU C Hay4yHa

uHpopManus

4.1. Moyankova, D., Lyubenova, A., Slavov, S., & Dijilianov, D. (2014). Extracts of the endemic
resurrection plant Haberlea rhodopensis stimulate in vitro growth of various Phytophthora spp.
pathogens. European Journal of Plant Pathology, 138(1), 149-155. https://doi.org/10.1007/s10658-013-
0315-3

Abstract

The Phytophthora pathogens are among the most important pests in the modern agriculture and forestry.
This makes them a subject of intensive studies, including laboratory experiments with in vitro culture on
various plant-derived media. Here we show that leaf extracts from the resurrection endemic plant
Haberlea rhodopensis stimulates significantly the in vitro growth of various isolates from several
Phytophthora species. The extracts stimulate the formation of oospores in some heterothallic species. In
this respect, the idea to propose Haberlea extracts as a potential ingredient of culture media for
Phytophthora spp. maintenance under controlled conditions or as a component of detection systems for
Phytophthora presence in nature seems quite attractive and promising.

Pe3tome

[Marorenute or Phytophthora ca cpen Haii-BakHHTE BpEOUTENN B ChBPEMEHHOTO 3€MENEIIUE M TOPCKO
cromaHcTBO. ToBa rH IpaBu 00EKT Ha WHTEH3WBHHU HU3CiICABaHHUsA, BKIHOYUTCIHO na6opaT0pHH
eKCIIEPUMEHTH C N VIitr0 KyJITHBUpaHE BBPXY pa3IMYHH PACTHTCIHH Cpead. Tyk IOKa3Bame, de
eKCTPaKTH OT JINCTA OT BB3KPHCTBAIIOTO eHaeMu4Hoto pacrenue Haberlea rhodopensis, crumymupar
3HAYUTENHO IN VItr0 pacrexa Ha pasiMYHH M307aTH OT Hskonko Buaa Phytophthora. Excrpaktute
CTUMYJIUpAT 06pa3yBaHero Ha OOCIIOpH IIPU HAKOH XETCPOTAJIMIHHU BUAOBC. B Tas3u Bpb3Ka, uaedTa 1a ce
npeAIokKaT CKCTPAKTU OT Haberlea KaTO MOTCHIMAJIHA ChCTaBKa HAa XPAHUTCIIHU CPCAN 3a NOAABPIKAHC
Ha Phytophthora spp. nmpu KOHTpoONHpaHW YCIOBHS WIIM KAaTO KOMITOHEHT Ha CHCTEMH 3a OTKPHBaHE Ha

Hanmarero Ha Phytophthora B mpupoaara usriexa 1octa npuBieKaTeaHa U oOeraBalia.


https://doi.org/10.1007/s10658-013-0315-3
https://doi.org/10.1007/s10658-013-0315-3

4.2. Fodor, E., Haruata, O., Milenkovi¢, 1., Lyubenova, A., Tziros, G., Keca, N., Slavov, S., Diamandis,
S., & Kostov, K. (2015). Geometric morphometry of Phytophthora plurivora sporangia. Annals of Forest
Research, 58(2), 275-294. https://doi.org/10.15287/afr.2015.411

Abstract

Eigenshape analysis and Relative Warp Analysis were employed in the study of the shape of highly

variable sporangia of Phytophthora plurivora, a widespread oomycetous pathogen isolated from woody
species, in several South-East European countries: Bulgaria, Greece, Serbia and Romania. The aim of the
study was to estimate whether shape variables permitted the quantitative assessment of sporangial shape
variability in P. plurivora and also, the discrimination between species based solely on sporangial shape,
P. cactorum being selected for comparisons. Both Eigenshape and Relative Warp Analyses showed that
the most variable sporangial areas were apical and basal regions. More than half of the shape variation
was accounted for the first 2 ES axes (66.75%) and first two RW axes (61.74%). ESA performed better in
terms of species shape (P. plurivora and P. cactorum) separation. Canonical Variate Analysiss MANOVA
and Discriminant Analysis indicated the clear discrimination between species and between isolates of P.
plurivora. Mean or consensus shape performed as the best shape descriptor of sporangia. High
dimensional variation considered in terms of centroid size corroborated with shape variation spanning
from symmetrical consensus shape to conspicuously asymmetric shapes.

Pe3rome

AHanMM3bT Ha COOCTBeHHUTE (DOPMHU M aHAIM3BT HAa OTHOCHTEIHaTa AedopMalius Osxa H3MOA3BAHU MPHU
H3CIIeABaHeTO Ha (opmara Ha CHJIHO MpOMeHIMBHM cropadHruu Ha Phytophthora plurivora, mmpoxo
pa3IpOCTpaHEH OOMHMIICTECH MATOTeH, H30JIMpaH OT IbPBECHU BUIOBE, B HAKOIKO CTpaHH oT Orom3rouna
EBpona: bearapus, I'sprusi, CepOust u PympHusa. Llenta Ha m3crmenBanero Oemie na ce OIMEHU JAH
MIPOMEHIIMBUTE Ha (opMara IO3BOJIBAT KOJWYECTBEHA OICHKA Ha IPOMEHJIMBOCTTa Ha ¢opMara Ha
criopanruute npu P. plurivora, kakto ¥ pasrpaHHYaBaHe MEXIy BHIOBETE, OCHOBAHO EIMHCTBEHO Ha
(dopmara Ha CIIOpaHTHHATE, KaTO 3a cpaBHeHHEe Oemre m30pan P. cactorum. Kakrto aHamm3bT Ha
coOctBeHnTe (HOpMH, Taka U aHATU3IBT HA OTHOCUTENTHATA JedopMallis moka3axa, 4e Hali-IPOMEHIINBUATE
CIIOpaHTIuaJiHu obnacTy ca anukaiaHATe U O0aszanauTe obOmacty. [ToBeue oT momoBUHATA OT BapuanysTa Ha
¢dopmara ce orunta 3a mepsute 2 ES ocu (66,75%) u mepBute 18e RW ocu (61,74%). ESA ce npeactasu
mo-1o0pe 1Mo OTHOIIEHHE Ha pas3nueistHeTo Ha (opmara Ha Bumoere (P. plurivora u P. cactorum).
Kanonnunusat ananm3 Ha Bapuaimnte/MANOVA W JMCKpUMHHAHTHUST aHAIW3 IIOKa3axa SICHO
pasrpaHusaBaHe MEX/y BUIOBETE U Mekay u3onarute Ha P. plurivora. Cpeana wim koHceHcycHa (opma,
H3II0J3BaHa KaTo Haﬁ-,[[06"bp OoIucaTelI Ha (1)opMaTa Ha CIIOpAHTHUUTC. Bucokara pa3sMepHa Bapuanusd,
pas3rickKaaHa Mo OTHOLICHHME Ha pa3Mepa HAa HCHTPOHOA, CC€ IMOTBBPIXKJAAaBa C Bapualusd Ha q)opMaTa,

oOXxBaIama oT CHMETpUYHAa KOHCEHCYCHa (opMma 10 HOAYEPTaHO aCUMETPUYHH () OpMHU.


https://doi.org/10.15287/afr.2015.411

4.3. Lyubenova, A. B., Nowakowska, J. A., Sikora, K., Kostov, K., Borys, M., Slavov, S. B., & Oszako,
T. (2016). Pathogenicity of Phytophthora isolates originating from several woody hosts in Bulgaria and
Poland. Folia Forestalia Polonica, Series A, 58(3), 105-115. https://doi.org/10.1515/ffp-2016-0012
Abstract

Our aim was to examine the virulence of eight Phytophthora isolates belonging to three species

(Phytophthora cryptogea, Phytophthora plurivora and Phytophthora quercina) obtained from diverse
European ecosystems (in Bulgaria, Poland and Germany) towards three forest tree hosts - English oak
(Quercus robur L.), Turkey oak (Quercus cerris L.) and European beech (Fagus sylvatica L.). All plants
grown from seeds in a greenhouse conditions were artificially inoculated under the stem bark with
Phytophthora cultures. The tested isolates turned to be more aggressive to Turkey oaks than to English
oak trees. In case of European beech, the isolates of P. cryptogea and P. plurivora exposed various
virulence. The potential hazard of the introduced foreign isolates for the oak and beech forests in Poland
and Bulgaria is discussed. Amongst the tested isolates, P. quercina P290 from German highly infected
Bulgarian Turkey oaks; therefore, its negative potential impact on Bulgarian oak forests could be
considered as high (if unintentionally introduced). Also, two Bulgarian isolates belonging to P. cryptogea
and P. plurivora are risky for Polish beech forests, if exposed to the pathogen. The observed
pathogenicity of the tested Phytophthora species proved their potential as important contributors to
decline of valuable forest ecosystems dominated by oaks (Q. robur and Q. cerris) or beech (F. sylvatica),
in both Poland and Bulgaria. We found that investigated Phytophthora pathogens could develop in the
living plant stem tissues without causing any disease symptoms, which is another demonstration that
phytosanitary control by simple observation of plant material is not effective.

Pe3tome

Hamara men Gerire 1a u3cieqBaMe BUPYJICHTHOCTTa Ha oceM m3osarta Phytophthora, mpunamiexamm kpM
tpu Buma (Phytophthora cryptogea, Phytophthora plurivora u Phytophthora quercina), momy4enu ot
pasnuuHu eBporelicku ekocucreMu (B bunrapus, [lomma u I'epmanHns), cipsMo TpH TOPCKH AbPBETa
rOCTONPUEMHHIIN — aHrmiicku 160 (Quercus robur L.), mep (Quercus cerris L.) u eBpomeiicku Oyk
(Fagus sylvatica L.). Bcuuku pacTeHusl, OTIJICKIaHH OT CEMEHAa B OpPAHKCPHUHHU YCIIOBUs, Osixa
M3KYCTBEHO MHOKYJIMPAHH 101 KopaTta Ha cTh010TO ¢ Kynrypu Ha Phytophthora. TecrBanute nzonaru ce
OKa3axa Mo-arp€CMBHU KbM LECPOBCTEC, OTKOJIKOTO KbBM AHTJIINICKUTE ,Z[’bGOBe. B cirydasa C eBponefICKI/ISI
Oyk, m3omatute Ha P. cryptogea u P. plurivora mokaszaxa pasmuuyna BupyleHTHOCT. OOCBHKHa ce
MNOTCHIHAJIHATA OMACHOCT OT UHTPOAYHUUPAHUTC Y KACCTPAHHU U30JIaTH 3a HLGOBHT@ u 6yKOBI/ITe ropu B
[Monma u bearapus. Ot usciensanute uzonatu, P. quercina P290 ¢ mpousxon I'epmanusi, ce oka3a CHIIHO

BUDPYJICHTCH KbM HLEp C 6Lnrapc1<1/1 IIpou3Xond; CJ'Ie,Z[OBaTeJ'IHO, NOTCHUHUAJIHOTO MY OTpHULATCIIHO


https://doi.org/10.1515/ffp-2016-0012

BB3JCHCTBHE BHPXY OBIrapckuTe AH00BH TOPH MOXKE Jja CE CUMTA 33 BUCOKO (Tpu BHacsiHe). ChIO Taka,
nBa Owbirapcku u3onata - P. cryptogea u P. plurivora, Mmoxxe 1a npeicTaBisiBaT PUCK 3a MOJCKUTE OYKOBU
ropu, ako OBJaT W3JIOKEHW Ha maroreHure. HaOmromaBaHaTa MaTOreHHOCT HAa TECTBAHHTE BUJIOBE
Phytophthora noka3a TexHus MNOTEHIMANT KaTO BaXHM (AKTOPU 3a ylMagbka HA I[IEHHU TOPCKU
eKOCHCTEeMH, TOMUHUpaHu oT 1booBe (Q. robur u Q. cerris) wmu Oyk (F. sylvatica), kakto B ITonmia, Taka
u B beirapus. YcraHoBuxMe, de u3cienBaHuTe matorend ot poz Phytophthora morat na ce passuBar B
’KMBUTE ThKaHU Ha PACTUTEIHU CTHOMA, O€3 Ja MPUYMHIBAT HUKAKBU CHMIITOMHU Ha 3a00JsiBaHe, KOCTO €
Ollle €JHO JI0KA3aTEICTBO, Ye (PUTOCAHUTAPHHUAT KOHTPOJ 4Ype3 MPOCTO HAOIIOICHHWE HA PACTUTEIHUS

MaTepHal He € e)eKTHBEH.

4.4, Radkova, M., Lyubenova, A., Slavov, S., Batchvarova, R., Kalushkov, P., & Djilianov, D. (2017).
Feeding Colorado potato beetle on late blight resistant cisgenic potato lines has no effect on the insect as a
non target organism. Comptes Rendus de L’Academie Bulgare Des Sciences, 70(6), 895-902.
https://www.proceedings.bas.bg/content/2017_6_cntent.html#

Abstract

One of the main subjects of the AMIGA (Assessing and Monitoring the Impacts of Genetically modified
plants on Agro-ecosystems) project of F7P was to establish protocols for risk assessment in GM crops
providing reliable evaluation of their impact on the environment. We were able to develop an efficient
bioassay where micropropagated plants of cisgenic potato lines resistant to late blight disease caused by
Phytophthora infestans Mont de Bary, were used as feed for larvae of Colorado potato beetle as Non
Target Organism. The studies performed under contained laboratory conditions show no impact of
Phytophthora resistant potato lines on life cycle parameters and dynamics of larval growth of the Non
Target Organism.

Pe3tome

Enna or ocHoBHuTe TemMu Ha ipoekta AMIGA (OreHka 1 MOHUTOPHHT Ha BB3ICHCTBHETO HA TEHETUIHO
Momu(UIIMpaHd pacTeHHsI BPXy arpoekocucreMute) Ha F7P Gemme ycraHOBsIBAHETO HA TPOTOKONHU 32
OLIEHKa Ha PUCKa MPH TeHETHIHO MOAN(DHUIINPAHH KYITYPH, OCUTYPSBAIIH HAJISKIHA OLIEHKA HA TIXHOTO
BB3JIEIICTBHE BHPXY OKOITHATA cpena. Y CIsiXMe J1a pa3paboTum epukaceH OMOIOTHYeH aHAIN3, TIPU KOMTO
MUKpPOPa3MHOXKEHH PACTEHUS OT [WC-TEHHU IMHUHM KapTo(dH, YCTOMYMBH HAa MaHA, C TPUIHHUATEI
Phytophthora infestans Mont de Bary, Osixa u3mon3BaH KaTto XpaHa 3a JapBH Ha KOJIOPaJICKH OpbMbap
KaTO HCLCJICBU OPraHU3BM. HpOBe,I[eHI/ITe H3CJICABAHUS MMPU KOHTPOJIUPAHU J'Ia60paTOpHI/I yCJI0BUS HE
MOKa3BaT BB3JEHCTBHE Ha ycroiuuBure Ha Phytophthora muauu kaprodu BBpXy mHapaMerpute Ha

JKU3HCHUA LIUKDBJI U A[MHAMHKATa Ha paCTCXa Ha JIAPBUTE HAa HECHCIICBUS OPIraHU3BbM.


https://www.proceedings.bas.bg/content/2017_6_cntent.html

4.5. Lyubenova, A., Christova, P., Kostov, K., & Slavov, S. (2020). Characterization and pathogenicity
of three Phytophthora spp. Recovered from rivers in Bulgaria. Journal of Phytopathology, 168(4), 195—
203. https://doi.org/10.1111/jph.12881

Abstract

Many Phytophthora species are pathogens on fruit trees and may cause destructive diseases. In the current
study, we examined six Phytophthora isolates recovered from rivers in Bulgaria, representatives of the
following three species: Phytophthora chlamydospora, P. pseudocryptogea and P. syringae.
Morphological traits, cardinal temperatures and growth rates of the isolates were described. We found
considerable variation in the size of sporangia and significant difference in the mycelial growth rates of
the two P. pseudocryptogea isolates, along with multiple polymorphic sites in the ITS region of one of
them. In the cases of the other two Phytophthora species, no such differences were found between the
isolates. Both P. chlamydospora isolates had a lower optimum growth temperature compared with the
reported in the literature for this species. In pathogenicity tests against leaves and fruits of apple, pear,
cherry, apricot and plum, the isolates proved to be capable of causing infections with varying severity. P.
chlamydospora showed to be the most aggressive towards the leaves, while P. pseudocryptogea isolates
induced the highest percentage of decay on the fruits of all tested tree species, which may suggest partial
organ or tissue specificity. The demonstrated infection capacity of the described isolates points out the
investigated Phytophthora species as a potential threat for the orchards in Bulgaria, if favourable
conditions are available.

Pe3rome

Mmuoro BugoBe Phytophthora ca matorenu mo oBONmIHHTE JAbpPBETAa M MOTAT Ja MPUYUHST Pa3pylIATEITHA
Oosnectr. B HacTOsAIIOTO poyYBaHe U3CaeaBaxMe mecT u3onara Ha Phytophthora, ussnedenu ot pexu B
Bwirapus, npencraBurenu Ha ciennute Tpu Bupa: Phytophthora chlamydospora, P. pseudocryptogea u
P. syringae. Omucanu ca MOp(hOIOTHYHHE XapaKTEPUCTUKH, KApIMHAIHH TEMIIEpATypH M CKOPOCTH Ha
pacTeK Ha HU30JIaTUTE. YcranoBuxMe 3HAYUTEIIHHA Bapyualiy B pasME€pa Ha CIIOPAHTHUHUTC W 3HAYUTCIIHA
pasnuKa B CKOPOCTHTE Ha pacTeX Ha MHUIlENa Ha jaBaTta m3oimara Ha P. pseudocryptogea, 3aemHo ¢
MHOKecTBO monmuMopdHr Mecta B ITS permona ma emmwHus oT TsAX. B cinywante Ha npyrurte nBa BHAA
Phytophthora, He Osixa OTKpPUTH TakWBa pa3jIMKA MEKIAy wu3omatute. M nBara wusomara Ha P.
chlamydospora mmaxa mo-HHCKa ONTHMAJHA TEMIIEpaTypa Ha PacTeX B CpaBHEHHE C JOKJIaJBaHATa B
JiuTepaTrypara 3a TO3W BHUI. B TecToBe 3a mMaTOreHHOCT cpemy JMCTa U IUIOAOBE Ha HGLHKa, Kpyuia,
qcpenia, Kalicusd #u CJIMBa, HM30JIaTUTC CC OKa3daxa CIIOCOOHU Ja MPpUYIUHABAT I/IH(i)eKLII/II/I C pa3jmM4vHa
texect. P. chlamydospora mokasa Haii-arpecuBeH pe3yiTar COpsSMO JICTaTa, A0KAaTO M30jaTuTe Ha P.
pseudocryptogea npeau3BUKaxa HaW-BUCOK NPOLCHT HAa T'HUCHC BBPXY IJIOAOBETC OT BCUYKU TCCTBAHU

AbPBECHU BHJOBC, KOCTO MOXKC Ja IMpeArnojgara 4aCTudHa OpraHHAa WKW TbKAaHHA CHGLII/I(I)I/I‘IHOCT.


https://doi.org/10.1111/jph.12881

JokazanaTta HH(EKI[HO3HA CITOCOOHOCT Ha OMHCAHUTE M30JIaTH MmocouBa u3cieasanus Bua Phytophthora

KaToO IMOTCHIMAJIHA 3alljlaXa 3a OBOUIHUTE I'pa/IMHU B E’I)J'Il"apl/lﬂ, aKoO Ca HaJIM1e 6JIaFOHpI/I$ITHI/I YyCJIOBUA.

4.6. Christova, P. K., Kostov, K. V., Lyubenova, A. B., & Slavov, S. B. (2021). A new hybrid of

Phytophthora from Southeast Europe. Mycologia, 113(4), 734-747.
https://doi.org/10.1080/00275514.2021.1897378
Abstract

During an investigation of rivers in Bulgaria, an isolate of Phytophthora (RLKam2016/61c) was
recovered and initially identified as Phytophthora sansomeana based on internal transcribed spacer region
(ITS) sequence data. However, the sequencing of the mitochondrial cytochrome c oxidase subunit |
(cox1) gene revealed high similarity to Phytophthora sp. kelmania, and sequencing of other nuclear
regions (B-tubulin [Btub] and translation elongation factor 1-alpha [tefl]) revealed a significant number of
polymorphisms, indicating a possible hybridization event. Additional cloning and sequencing of the
nuclear ITS and Btub regions showed the presence of two distinctgroups of alleles, one of which was
highly similar to P. sansomeana, whereas the other was similar to a species complex that includes
Phytophthora sp. kelmania. Therefore, the new hybrid was named Phytophthora x sansomeana. It is
characterized by fast growth on V8 juice agar (V8A) and carrot agar (CA), moderate aerial mycelium
with radiate pattern of the colonies and relatively slower growth rate on malt extract agar (MEA) and
potato dextrose agar (PDA), and petaloid to rosaceous pattern of the colonies with fluffy aerial mycelium.
The optimum growth temperature for P. x sansomeana was at 25 C, with an average growth rate of 9 mm
per day. Abundant sporangium formation of the isolate in spring water was observed, but the hybrid was
sterile in culture. Pathogenicity analyses of the hybrid were conducted in comparison with the most
closely related subclade 8a species from our collection, P. pseudocryptogea. The inhibition effect on the
root growth of young seedlings of two legumes, common pea and vetch, as well as on cuttings of the
ornamental plant coleus induced by both phytopathogens was significant. No effect of either the new
hybrid or P. pseudocryptogea on the growth of maize seedlings was observed.

Pe3rome

[To BpeMe Ha m3ciieiBaHe HA peKu B bhirapus, € OTKPUT U IbPBOHAYATHO WACHTU(DUITUPAH €IUH H30JaT
ma Phytophthora (RLKam2016/61c) xato Phytophthora sansomeana BB3 oOCHOBa Ha IOaHHH OT
CeKBEHHpAaHE Ha BBTpEUIHHs TpaHckpuOupan creiickp pernon (ITS). CexBeHupaHeTo Ha TeHa Ha
MUTOXOHJpUATHATA IIUTOXPOM C OKcHaa3Ha cyOemmHuna [ (cox1) obaye paskpuBa BHCOKO CXOJCTBO C
Phytophthora sp. kelmania, a cekBenupanero Ha apyru supenu peruonu (B-tyoynun [Btub] u dakrop Ha
yAbDKaBaHe Ha TpaHcmamusita l-amda [tefl]) paskpuBa 3HaumTeneH Opoil moMMMOp(HU3MH, KOETO

IIOKa3Ba Bb3MOKHO XI/I6pPI,I[I/ISaI_II/IOHHO cnouTHE. I[OH’LJ'IHI/ITGJ'IHO KIIOHUPAHC U CCKBCHUPAHC HA SAJAPCHUTC


https://doi.org/10.1080/00275514.2021.1897378

ITS u Btub pernonu moka3BaT HaJMYMUETO HA JBE Pa3IMUHU TPYNH ajielid, eIHaTa OT KOUTO € CHUJIHO
nogobHa Ha P. sansomeana, nokaTo Apyrata € MoJoOHa Ha BHJOB KOMILUIEKC, KOWTO BKIIOYBa
Phytophthora sp. kelmania. CrnenoBarento, HoBuaT xubpua e Hapeuen Phytophthora x sansomeana.
XapaxkTepusupa ce ¢ 0bp3 pactex Bepxy V8 arap (V8A) u mopkoBen arap (CA), ymMepeH BB3ayIlIcH
MUl C JIbYEBUJIHNU KOJIOHHUHW U OTHOCHUTCIHO no-0aBeH TEMII Ha PacCTeK BbPXY MAJIIOB CKCTPAKTCH arap
(MEA) u xaprodeHno-aexcrposen arap (PDA), kakTo u merajonieH 10 PO30IBETEH MOJICNT Ha KOJIOHUUTE
C MyXKaB Bb3AymieH muien. OnTuManHaTa TeMIiepatypa Ha pactex 3a P. X sansomeana e 25°C, cbe
Cpe/ieH TeMN Ha pacTex oT 9 mm Ha neH. HaGmogaBano € o0MiIHO 00pa3yBaHe Ha CIIOPaHTHH Ha U30J1aTa
B U3BOpHA BOJIa, HO CTEPHIIHOCT B KYITypa. AHaJHM3UTE HAa MAaTOTEHHOCTTA Ha XUOpH/A ca MPOBENCHU B
CpaBHEHHE C Hail-OJMM3KOPOJCTBEHMs BUJ OT TOAKIAN 8a OT Hamata koseknwus, P. pseudocryptogea.
Nuxubupamusr epekr BbpXy pacTexa Ha KOPEHHWTE Ha MIIAJM pa3cagu oT JiBe O00OBM pacTeHwus,
OOMKHOBEH Tpax U (Ui, KAKTO U BBbPXY PE3HHUIM HA JIEKOPATUBHOTO pAcCTEHHE KOJeyc, HHIYIIHPAH OT
nBata QuTonaToreHa, € 3HaudmrelieH. He e HaOmomaBaH eekT HUTO Ha HOBUs XHOpHJ, HUTO Ha P.

pseudocryptogea BEpXy pacTexka Ha HapeBHIIA.

4.7. Nikolova, M., Lyubenova, A., Yankova-Tsvetkova, E., Georgiev, B., Berkov, S., Aneva, I., &
Trendafilova, A. (2023). Artemisia santonicum L. and Artemisia lerchiana Web. Essential Oils and
Exudates as Sources of Compounds with Pesticidal Action. Plants-Basel, 12(19), 3491.
https://doi.org/10.3390/plants12193491

Abstract

The application of natural products for pest control is important in modern farming. In

the present study, Artemisia santonicum L. and Artemisia lerchiana Weber essential oil and exudate
profiles were determined, and their potential as inhibitors of seed germination, acetylcholinesterase, and
phytopathogenic mycelium growth were evaluated. Essential oils (EO) were obtained via hydrodistillation
and exudates (AE) by washing aerial parts of the species with acetone. EO and AE’s composition was
identified using GC/MS. Eucalyptol (1,8-cineole) and camphor were found to be the main components of
A. lerchiana EO, while B-pinene, trans-pinocarveol, a-pinene, o-terpineol, and spathulenol were
established as major compounds of A. santonicum EO. Strong inhibition on Lolium perenne seed
germination was found at 2 uL/mL and 5 mg/mL using aqueous solutions of EO and AE, respectively. An
inhibitory effect on acetylcholinesterase was established, with an IC50 value of 64.42 and 14.60 pg/mL
for EO and 0.961, >1 mg/mL for the AE of A. lerchiana and A. santonicum, respectively. The low
inhibition on the mycelium growth of studied phytopathogenic fungi was established by applying 2 puL of
EO and 15 pL of 100 mg/mL of AE, with the exception of A. lerchiana AE against Botrytis cinerea.


https://doi.org/10.3390/plants12193491

These results show that the studied EO and AE exhibited strong phytotoxic and AChE inhibitory
activities, providing new data for these species

Pe3rome

[IpunoxxeHreTo Ha MPUPOJHH MPOAYKTH 3a Oopbda ¢ BpEIUTEINUTE € Ba)KHO B CHBPEMEHHOTO 3eMeJleNue.
B Hacrosioro u3cienBane 0sixa onpeaeieHd NPopHIMTE Ha eTEPUIHOTO MACo U eKcyaaT Ha Artemisia
santonicum L. u Artemisia lerchiana Weber u Gerire omieHeH TEXHHUST MMOTEHIIMAT KATO WHXHOMTOPH Ha
MOKBJIBAHETO Ha CEMEHaTa, alleTUIIXOIMHECTepa3aTa U pacTexa Ha (UTomaToreHHus Mulen. Erepudnunte
macna (EM) Osxa momydeHu upe3 xuuponectuiamnusi, a ekcyiaatute (AE) - upe3 mpommBaHe Ha
HaJ3eMHHUTE YacTh Ha BUjaa ¢ aneroH. ChctaBbT HAa EM u AE Oemre wneHTH(UIMpaH ¢ MOMOIITA Ha
GC/MS. YcranoBeHo e, 4e eBKanunTonsT (1,8-muHeon) u kaMpopbT ca OCHOBHUTE KOMIIOHEHTH Ha EM
ma A. lerchiana, nokato P-mvHeH, TpaHC-TIMHOKAPBEON, O-MTHHEH, O-TEPIIMHEO] M CHATYJIEHON ca
YCTaHOBEHHM KaTO OCHOBHM cheanueHns Ha EO ma A. santonicum. Cuino uHXHOHMpaHe Ha KbIHIEMOCTTA
Ha cemeHaTa Ha Lolium perenne Gerire ycranoBeHo nipu 2 pL/mL u 5 mg/mL, npu u3mnosi3BaHe Ha BOAHU
pastBopu choTBeTHO Ha EM 1 AE. YcTaHoBeH € HHXHOUTOpPEH ePeKT BbpXY alleTHIIXOINHECTepasara, ¢
IC50 croitnoct or 64,42 u 14,60 ug/mL 3a EO u 0,961, >1 mg/mL 3a AE ma A. lerchiana u A.
santonicum, cporBeTHo. C1ab0 MHXMOMpaHe Ha pacTeka Ha MUIlENa Ha W3CIEABAHNUTE (PUTOMATOrEHHH
rp0u e ycrtaHoBeHo upe3 npuiarade Ha 2 pL EO u 15 puL ot 100 mg/mL AE, ¢ uskintouenue Ha AE Ha A.
lerchiana cpemry Botrytis cinerea. Tesu pesynratu mokassar, ue msciensanure EM u AE mposiBsiBat

cuiHa ¢putotokcnyHa 1 AChE nHXHOWTOpHA aKTUBHOCT, IPEAOCTABANKYA HOBH JAHHU 33 TE3U BHJIOBE.

4.8. Kostov, K., Georgiev, M., Lyubenova, A., Alekseeva, M., Zagorcheva, T., & Smagghe, G. (2026).
Enhancing RNAI efficiency in Phytophthora infestans using cell-penetrating peptide TAT. Physiol. Mol.
Plant Pathol., 142, 103048. https://doi.org/10.1016/j.pmpp.2025.103048

Abstract

Synthetic double-stranded RNA (dsRNA) can be used to control plant pests and pathogens by inducing
RNA interference (RNAI) in the cells of the target organism. However, this could be challenging
especially in species with naturally lower dsRNA uptake capabilities, such as the late blight pathogen
Phytophthora infestans. Short peptides that readily cross the cell membrane, called cell-penetrating
peptides (CPPs), have been explored as molecular carriers for the delivery of therapeutic molecules,
including proteins and nucleic acids. Here, we investigate the possibility of using CPPs to facilitate the
uptake of dsRNA and increase the RNAI efficiency in P. infestans. We compared the penetration
efficiency of four well-known CPPs in sporangia and hyphae and found that the cationic peptide derived

from the transactivator of transcription protein (TAT) of the human immunodeficiency virus (HIV) is
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internalized efficiently, rapidly, and in an energy-independent manner. The TAT peptide also interacts
with dsRNA electrostatically by forming particles with increased affinity towards the cell walls of P.
infestans. In hyphae treated with TAT/dSRNA complex, the accumulation of high quantities of TAT
peptide was observed, however, only a limited amount of dsRNA was detected. Nonetheless,
TAT/dsRNA complex proved functional by triggering RNAI response by silencing the G-protein f-
subunit gene (Pigpbl) in P. infestans in contrast to the naked dsRNA. Additionally, we found that the
TAT peptide has a moderate ability to penetrate plant leaves and can move through the xylem. Our results
indicate that CPPs can improve the efficiency of dsSRNA-induced RNAI in P. infestans and have potential
in the development of novel plant protection formulations.

Pe3rome

Cunternunata neyBeprmxkaa PHK (dsSRNA) Moke aa ce u3mon3sa 3a KOHTPOJI Ha PACTUTENTHH BPEIUTEIH
u natorenu upe3 uaaynupane Ha PHK uatepdepennns (RNA1) B kieTkute Ha 1eJIeBUS OpraHn3bM. ToBa
obaue Moxe ja ObJie MPeIU3BUKATEICTBO, 0OCOOCHO IIPU BUJIOBE C €CTECTBEHO MMO-HUCKU BB3MOKHOCTH 32
ycBosiane Ha dsRNA, kato mampumMep matoreHa Ha kaprodenata mana Phytophthora infestans. Kecu
nenTuan, KOMTO JIECHO NMpEMHUHABAT KJIECTbYHATaA MeM6paHa, Hap€4YCHU KIICTBYHO-IIPOHUKBAIIW MNEIITUIN
(KIIIT), ca m3cmeaBaHW KaTO MOJEKYJSIPHM HOCHTENM 3a JOCTaBSHE HA TEPANEBTHYHU MOJEKYIH,
BKJIIOUUTESTHO NIPOTEUHU U HYKJICHHOBM KUCEIMHHU. TyK M3cienBaMe Bb3MOXXHOCTTAa 3a M3IOJ3BaHE Ha
KIIIT 3a ynecHsBaHe Ha ycBosiBaHero Ha dSRNA u moBumiaBaHe Ha edekTuBHOCTTa Ha RNAI mpu P.
infestans. CpaBauxme eeKTHBHOCTTA Ha NMPOHUKBaHe Ha deTHpH n00pe moznath KIIII B cmopanruu u
xu(u U yCTaHOBHXME, Y€ KaTHOHHUAT IENTHI, MOIy4eH OT TPAaHCAKTUBATOpA HA TPAaHCKPUIILIMOHHUS
mporerH (TAT) Ha Bupyca Ha doBemkara uWMyHHa HemoctarbyHocT (HIV), ce wnTepHammsmpa
epeKTHBHO, OBpP30 M IO CHEPruifHO He3aBUCHM HaunH. TAT menTuapT CBIO B3auMoOAEHCTBA
enekrpoctaTidHo ¢ dSRNA, xaTo 00pa3yBa dacTumu ¢ MoBHIeH ahUHUTET KbM KIEThUHUTE CTEHH Ha P.
infestans. B xutwu, tperupanu ¢ TAT/dsSRNA komruiekc, ce HaOmOgaBa HATPyIBaHE HAa TOJIEMH
kommaectBa TAT menTtma, HO € OTKPUTO camMo orpanmdeHo kKomndecTBO dsRNA. Bwmpeku ToBa,
TAT/dsRNA xommutekchT ce okaza QyHKIMOHAJeH, KaTo 3aaeiicTBa RNA1 oTroBop upes 3ariylraBaHe Ha
reda Ha G-mporenn f-cybenununara (Pigpbl) B P. infestans, 3a pasmuka ot romara dsRNA. OcBen ToBa
otkpuxme, ye TAT mentuabT umMa ymepeHa CIIOCOOHOCT Jla MPOHMKBA Ipe3 JHCTaTa HA PACTEHUATA U
MOXE€ Ja ce ABIKH mpe3 kcwiema. Hammre pesynraté mokaspar, e KIIII morat ma momoOpst
edexruBHOCTTAa HAa ASRNA-uHaynupanute RNAI B P. infestans u umat moreHiman B pa3paboTBaHETO Ha

HOBH (YOPMYJIMPOBKH 32 PACTUTEIHA 3aLIUTA.



4. 9. Nikolova, M., Lyubenova, A., Yankova-Tsvetkova, E., Georgiev, B., Gavrilov, G., & Gavrilova, A.
(2025). Satureja kitaibelii Essential Oil and Extracts: Bioactive Compounds and Pesticide Properties.
Agronomy-Basel, 15(2), 357. https://doi.org/10.3390/agronomy15020357

Abstract

In recent years, the essential oil of Satureja species has been studied as a source of biocidal activity with
potential applications in organic farming such as bio-pesticides. The present study aims to determine the
potential of essential oil (EO), exudate fraction (EF) and methanolic extract (ME) of Satureja kitaibelii
Wierzb. ex Heuff. to inhibit the mycelial growth of phytopathogenic fungi and acetylcholinesterase
(AChE). Additionally, ME was tested for inhibitory activity on seed germination and root elongation.
Phytochemical analysis was conducted using gas chromatography—mass spectrometry (GC-MS) and thin-
layer chromatography (TLC). Biological activities were studied using in vitro methods. p-Cymene,
limonene, geraniol, carvacrol and borneol were identified as the main components of EO. Oleanolic and
ursolic acid, carvacrol and flavonoid aglycones were determined as the most abundant bioactive
compounds of EF, whereas rosmarinic acid and flavonoid glycosides were found in ME. EO reduced the
growth of all tested plant pathogens, indicated by 40% to 84% inhibition of mycelial growth (IMG). The
growth rates of Oomycetes Phytophthora cryptogea Pethybr. & Laff. and Phytophthora nicotianae Breda
de Haan were affected to the greatest extent with 84% and 68% IMG. EF showed the most potent AChE
inhibitory activity with IC50 value of 0.18 mg/mL. Aqueous solutions of the ME with a concentration
above 5 mg/mL were found to inhibit seed germination by more than 90%, whereas a reduction in root
elongation was observed at 3 mg/mL. The present study provides for the first time data for the pesticidal
properties of EO, EF and ME of S. kitaibelii.

Pe3rome

IIpe3 mocineaHuTe TOAMHU €TEPUYHOTO MAacio OT BHIIOBETE Satureja € M3CJIeABAHO KaTO M3TOYHHUK Ha
6I/IOI_II/I,I[Ha AKTUBHOCT C IIOTCHUOHWAJTHU IIPHUIIOKEHHUA B OMOJIOTMYHOTO 3EMCACIIUE, KaTO HalpuMEp
ouomecturuay. Hacrosmoro m3cinenBane uMa 3a Iel Aa OMpeAeid IMOTSHITHAaIa Ha €TepUIHOTO Maciio
(EM), ekcynatnata ¢pakiust (EDP) u meranonoBusi ekcrpakt (ME) or Satureja kitaibelii Wierzb. ex
Heuff. 3a waxwmOupane Ha MUIETHUS pacTeX Ha (UTONMATOTEHHW T'bOM W alEeTHIXOJIHMHECTepaszara
(AChE). Ocgen toBa, ME e TecTBaH 3a MHXMOMTOpHa aKTHBHOCT BBPXY ITOKBIBAHETO HA CEMEHATa W
YABIDKaBaHETO Ha KopeHa. DUTOXMMHUYHUAT aHAIIN3 € TIPOBE/ICH C MTOMOIITA Ha Ta30Ba XpomaTorpadus-
Mmaccriektpomerpusi (GC-MS) u TpHKOCHONHA xpomatorpadusi (TLC). buonornuynara axkTuBHOCT €
M3CIIe/IBaHa C TIOMOIITa Ha IN Vitro meroau. p-L{umeH, JTUMOHEH, repaHHON, KapBakpoia U OOpHeon Osxa
I/I,HGHTI/I(I)I/II_[I/IpaHI/I KaTO OCHOBHHM KOMIIOHEHTH Ha CTHJICHAWaMHUH (EO) OneaHosoBa " ypcCoJioBa
KHCCIIMHA, KapBaKpOJI H (I)J'IaBOHOI/IL[HI/I ariMKoHu Osixa OIIpCACICHNU KaToO Haﬁ—pa3np00TpaHeHHTe

OHMOAKTHBHH CbCINHCHUA Ha EO, AOKAaTO PO3MAapHHOBA KHCCIIMHA U (1)J'IaBOHOI/I)1HI/I TIIMKO3HU U 0sxa
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otkputd B ME. EO Hamanu pacreska Ha BCHUKU TECTBAHU PACTHTEHH MATOr€HH, KoeTo ce Buxkaa oT 40%
no 84% wunaxuOupane Ha pacrexa Ha wmunena (MPM). CkopocTuTe Ha pacTeX Ha OOMUIICTUTE
Phytophthora cryptogea Pethybr. & Laff. u Phytophthora nicotianae Breda de Haan 6sixa 3acernatu B
Haii-roisima crereH ¢ 84% u 68% WPM. EF nokasa Haii-cunaa naxuouTopHa aktuBHocT cpenty AChE ¢
IC50 crotinoct ot 0,18 mg/mL. YcranoBeHo e, ue BogHu pa3rBopu Ha ME ¢ koHumeHTpamus Hax 5 mg/mL
MHXMOUPAT TOKBJIBAHETO Ha ceMeHara ¢ moBede oT 90%, mokato npu 3 mg/mlL ce HaOmogaBa
HaMallsiBaHe Ha yJIbJDKaBaHETO Ha KopeHa. HacTosmoTo u3cneaBane mpeaocTasst 3a bPBH BT JaHHU 32
necTUUIHUTE cBoicTBa Ha eTwiieH cyndar (EO), epupen cyndar (EF) u mermnen cyndar (ME) Ha S.

kitaibelii.

4.10. Revalska, M., Radkova, M., Lyubenova, A., Naydenova, G., & lantcheva, A. (2026). Preliminary
Investigation of Foliar Application of Boron on Pollen Viability and Development in the Cultivation of
Red Clover in the Field. Agriculture, 16(6), 681. https://doi.org/10.3390/agriculture16060681

Abstract

Red clover (Trifolium pratense L.) is a crop used as a forage that possesses an exceptional nutritional
profile and digestibility. Unfortunately, this crop has low seed yield. Within the framework of the
“Legume Generation” EC-funded project, our team aimed to investigate the role of foliar boron
application on pollen viability and pollen tube development, and to assess its overall effect on red clover
cultivation. Plants of six commercial diploid red clover cultivars, Nika 11, Sofia 52, AberClaret, Milvus,
Global, and S123, were field-grown and boron-treated by spraying with the commercial product
“Lebasol”, 11% active water-soluble boron. To reach our purpose, the transcript levels of genes related to
flower, pollen, and pollen tube development and boron transport were measured by gRT-PCR; pollen
grain viability and count were assessed microscopically. For this research, eight genes were selected:
Auxin Response factor (TprARF17); TprAPETALA3; Walls are thin (TprWAT1 and TprWAT2); NIPs
genes (Nodulin Intrinsic Protein) TprNIP4;2, TprNIP7;1, TprNIP5;1, and TprNIP6;1. Additionally, total
nitrogen content in leaves detached from field-grown boron-treated and untreated plants was assessed and
compared with the expression levels of two TprNIP5;1 and TprNIP6;1 transporters. The fresh and dry
biomass weight from the first and second cuts was evaluated, as well as the seed collected from the red
clover plants. Seed germination percentage and vigor of seedlings were examined in vitro for both boron-
treated and untreated groups of two specific cultivars. Collected data confirm that foliar application of
boron affects pollen viability and plant development of red clover in the cultivation conditions of South
East Europe.

Pe3rome

11


https://doi.org/10.3390/agriculture16060681

UYepsenara nerenuna (Trifolium pratense L.) e kynTypa, usnon3BaHa Kato (ypaxk, KOSTO MPUTEKABA
U3KITIOUMTENICH XpaHUTENeH MPOQHUI U CMUJIAEMOCT. 3a ChKaJIeHHe, Ta3u KyJITypa UMa HUCHK JOOWB Ha
cemeHa. B pamkute Ha mpoekTa ,llokonenue Ha 06000BHM pacteHus, ¢puHaHcupaH ot EBpomeiickaTa
KOMHUCHSI, HAIIMAT €KUIT CH ITOCTaBH 3a IIeN Jja MPOy4YH poJIsiTa Ha JIMCTHOTO MPUIIOKEHHE Ha 0Op BBPXY
KH3HECTIOCOOHOCTTa Ha TIOJIEHA U PA3BUTHETO HA MOJICHOBUTE TPHOMUYKHU, KAKTO U Aa OLCHU ISUIOCTHHS
My e(eKT BbpXY OTIJICKIAHETO Ha YepBeHa AeTelrHa. PacTeHHs OT MIECT ThPrOBCKH TUILIOWIHU COpPTa
yepBeHa nerennna, Nika 11, Sofia 52, AberClaret, Milvus, Global u S123, 6sixa oTrjaenaHu Ha MOJETO U
TpeTupaHu ¢ 0Op upe3 HampbCKBaHE C THPTrOBCKUSA MpoAykT ,,Lebasol”, 11% akTHBEH BOIOPa3TBOPUM
0op. 3a /1a TOCTUTHEM HalllaTa 1€, HUBaTa Ha TPAHCKPHUIITUTE Ha TeHHU, CBbP3aHU C Pa3BUTHETO HA I[BETA,
MojJieHa W TIOJNICHOBUTE TPHOMYKM W TpaHcmopTa Ha Oop, Osxa wusmepenu upe3 (RT-PCR;
KHU3HECTIOCOOHOCTTa M OpOSIT Ha TIOJICHOBUTE 3bpHA OsiXa OllEHEHH MHUKPOCKOIICKH. 3a TOBa M3CIie/BaHE
Osixa m30panu ocem rena: Auxin Response factor (TprARF17); TprAPETALAS3; Walls are thin
(TprWAT1 u TprWAT2); NIPs reau (Nodulin Intrinsic Protein) TprNIP4;2, TprNIP7;1, TprNIP5;1 u
TprNIP6;1. OcBern TOBa Oemie OreHEHO OOIIOTO CHABPKAHME HA a30T B JIMCTaTa, OTIEIEHH OT
OTIVICKJaHN Ha IOJIETO PAaCTCHUA, TPETUPAHU U HETPETHUPAHU C 60p, " CPpaBHCHO C HUBATa Ha EKCIIPpECUA
Ha nBa TprNIPS5;1 u TprNIP6;1 Tpancmoprepa. OneHeHo Oelie TErIOTO HA MpsiCHATA U cyxaTa Onomaca
OT IbpBaTa M BTOpaTa PEKONTa, KaKTO M ceMeHara, ChOpaHHM OT pacTEHMsTa uYepBEHa JETENIMHA.
[TpoueHTHT Ha MOKBJIBAHE HA CeMEHATa M XKU3HEHOCTTa Ha pas3caja Osxa M3cienBaHu in Vitro kakro 3a
TperupaHu ¢ OOp, Taka M 3a HETPETUPAHU TPYImU OT ABa cnenuduuHd copra. CbOpaHUTE JaHHU
MOTBBPXKABAT, Y€ JHMCTHOTO IPUJIOKEHHE Ha OOp BiMsSE BBPXY >KU3HECIIOCOOHOCTTa Ha IIOJNEHA U
Pa3BUTHETO HA PaCTEHUATa YEpPBEHA ACTENIMHA B YCIOBHATA Ha orraexaane B IOrousrouna Espona.
7. Cratuu ¥ 10KJIaau, MyOJIIMKYBaHU B HAYYHU U3JaHUsl, peepupaHu U MHACKCHUPAHU B
CBETOBHOM3BECTHM 0a3u JaHHU C HayuHa uHbopMaus

7.1 Christova, P., Lyubenova, A., Kostov, K., & Slavov, S. (2018). Morphological characterization and
pathogenicity to ornamental plants of a Bulgarian isolate Phytophthora plurivora. Agrisci, 10(23),

21-26. https://agrarninauki.au-plovdiv.bg/2018/03 23/

Abstract

Phytophthora plurivora, isolate RZIPan2016/25a, was derived from Zlatna Panega River at the time of a
large-scale examination of Phytophthora distribution in aquatic ecosystems in Bulgaria. The species
identification was performed using DNA sequence analysis of the ITS region and morphological
characterization. The isolate RZIPan2016/25a demonstrated strong pathogenicity to oleander and azalea

in a detached leaf bioassay. An application of fungicides Funguran OH 50 WP, Dithane® M-45, Acanto®
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and Acanto® Plus led to in vitro inhibition of P. plurivora growth. The potential threat for the wide range
of hostspecies, including ornamental plants by P. plurivora is discussed as well as the necessity of
effective control to prevent the spread of the pathogen worldwide.

Pe3ome

Phytophthora plurivora, usonat RZIPan2016/25a, ¢ monyuen ot peka 3nmathHa [lanera mo Bpeme Ha
MaInabHo M3cleBaHe Ha pasmpocTpanenneTo Ha Phytophthora BsB BommuTe ekocrucTeMu B Bhirapus.
Unentudukanusata Ha BUaa € u3BbpineHa upe3 ananu3 Ha JJHK nocnenoBarennoctTa Ha ITS pernona u
MopdosiornyHa xapaktepuctuka. Mzomarst RZIPan2016/25a nemoHcTpHupa CHIIHA NMATOTEHHOCT KbM
oJeaHAbp W a3alusi B OWMOJOTMYEH TECT BHPXY OTKBCHATH nucra. [Ipunoxenwero Ha (YHTHIUANUTE
Funguran OH 50 WP, Dithane® M-45, Acanto® u Acanto® Plus goBeme m0 in Vitro uaxubOupane Ha
pacrexa Ha P. plurivora. Ob6cexaa ce noTeHimaiHaTa 3amiaxa ot P. plurivora 3a mmpok CrekTsp ot
BHUJIOBEC TOCTOIIPUEMHUINM, BKIOYUTCIHO ACKOPATUBHU PACTCHUA, KaKTO H HCO6XOJII/IMOCTTa oT

eeKTUBEH KOHTPOI 3a MPEeOTBPATIBAHE HA PA3MPOCTPAHEHUETO Ha TTATOreHa B CBETOBEH Marao.

7.2. Slavov, S., Lyubenova, A., Kostov, K., & Christova, P. (2018). Oomycotes from genus Pythium
found in water and soil samples in Bulgaria. Journal of Mountain Agriculture on the Balkans, 21(2), 161-

171. https://jmabonline.com/en/article/MsrUwgzgnsDxtHSYviia

Abstract

Pythium spp. are water moulds, present in most cultivated soils, but also in natural environment. Many of
them are recorded as plant pathogens of economic importance in agriculture with large range of hosts and
are more devastating by causing the root rot on plants. As Oomycotes they produce sporangia which
release numerous swimming zoospores. The caused diseases are more severe during an extended period
of high soil moisture, or in water systems, as motile zoospores move and spread through the water to
infect healthy plants. Thus these plant pathogens can spread in irrigation water as well as by contaminated
soil. We have investigated the presence of Pythium species in soil samples associated with different plant
hosts, derived from natural habitats or cultivated areas, and in water samples from rivers passing through
diverse environments and regions in Bulgaria. Oomycotes organisms of genus Pythium were found to be
largely spread across the country. Totally 22 Pythium spp. were isolated from soil samples. Among them
7 isolates were obtained from garden trade centers and forest nurseries, 10 from forests areas, 3 from
orchards, one from a city park and one from a private yard. Another 20 isolates from rivers were also
collected and determined as Pythium spp. according to the DNA sequencing of the internal transcribed

spacer (ITS) region. Data shows the high inoculum potential of Pythium spp. present in soil and rivers
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throughout entire territory of Bulgaria, possible to trigger destructive plant diseases in nurseries and
watering crops areas under favorable conditions.

Pe3rome

BHJOBETE OT pox Pythium m3BecTHH KaTo BOAHM IMJICCEHH, MPUCHCTBAT KAKTO B MOBEYETO 00pabOTBaEMH
Imo4YBHU, TaKa U B CCTECTBCHA Cpcaa. MHoro OoT TAX ca MO3HATH KaTo PACTUTCIIHU TIATOICHU C
WKOHOMUYECKO 3HaYCHUE B CEICKOTO CTOMAHCTBO C TOJISIM CIEKTHP OT TOCTONMPUEMHHUIH, TPHYNHSBAIIN
KOPEHOBO THHEHE MO pacTeHHuATa. KaTo ooOMHIETH Te MPOU3BEKIAT CIHOPAHTHH, KOUTO OCBOOOXKIaBaT
MHOXCCTBO ILTyBAalllk 300CIIOPH. HpI/I‘-II/IHeHI/ITe 3360J’I$IB3HI/I$I Ca MO-TCXKKHU 10 BPpEME Ha MPOABJKUTCIIHUA
nepuoM Ha BUCOKA IMOYBEHA BJIAXKHOCT HUJIM BBB BOAHH CUCTCMU, TBH KaTO IMMOABUIXHUTE 300CIIOPU CC
JBIDKAT U PAa3MpOCTPaHsIBAT TTOCPEACTBOM BOJIaTa, 32 J1a MHPEKTUPAT 3]paBu pacTeHHs. Te3n pacTUTENHN
MaTOTEHN MOTaT Jia ce pa3mpoCTpaHsABaT KaKTO Ype3 BoJaTa 3a HalosBaHe, Taka U ChC 3aMbpPCEHA MOYBA.
W3cnenBaxme HAJIMYMETO HA BUIOBE OT p. Pythium B mouBeHu mpobOu, CBhp3aHH ¢ Pa3IMyHN PACTUTEIHU
TOCTOIIPUEMHHNIHN, TOJYYCHU OT CCTCCTBCHH MGCTOOGI/IT&HI/IH 501050 o6pa60TBaeM1/1 IIJI0IIIM, KaKTO U BBHB
BOJHM TPOOH OT pPEKH, NMPEMUHABAIld Tpe3 pa3iuyHU pPErHoHUM B bbiarapus. YcraHoBeHO e, 4e
OOMHUKOTHHTE OpraHu3Mu oT poja Pythium ca mmpoko pasnpoctpaHeHu B 1suiata crpana. OO0 aBajiecer
u nBa Buma Pythium Osixa wsonupanu ot mouBeHu npobu. Cpes TsIX celeM H30iiaTa ca MONTYy4YeHH OT
TPagUHCKH THPTOBCKH IIEHTPOBE M TOPCKM Pa3CaIHUIM, JIECET OT TOPCKH pPAalOHH, TPU OT OBOIIHU
TpagvHM, eIuH OT TPaJCKHA MapK M €IWH OT YacTeH IBop. Jpyrn nBajeceT m3omatra OT PEKH CHINO ca
chOpaHu M OIpeereHd KaTo mpuHamiexamy ksM pox Pythium BB3 ocHoBa Ha JIHK cekBeHmpaHeTo Ha
peruoHa Ha BbTpemHUs TpaHckpuOupan creiickp (ITS). JlaHHHTE IMOKa3BaT BHUCOKHS HH(EKIIHO3CH
MOTEHIIMAJ Ha MPEACTaBUTEeNUTEe Ha pox Pythium, mpucheTBamm B moyBaTa M PEKUTE B IpsUIaTa CTpaHa,
KaTo € BB3MOXKHO J]a IPEIU3BUKBAT Pa3pyIIUTETHN OOJIECTH IO PACTEHUATA B PA3CAAHUIIN U 3eMEIENCKU

IIJI0IIU IIpH 6J'Ial"OHpI/IHTHI/I YCJI0BUH.

7.3. Christova, P., Lyubenova, A., Kostov, K., & Slavov, S. (2018). Diversity and pathogenicity of
Phytophthora species, isolated from Osam River. Journal of Mountain Agriculture on the Balkans, 21(1),
179-191. https://jmabonline.com/en/article/XiKuiQSocgjtv402UVRM

Abstract

Phytophthora is a genus of the class Oomycetes, consisting of more than 150 species. Some of them cause
damage on forest vegetation, while others are pathogens on crop plants. Some Phytophthora species are
related to aquatic habitats, as well as moist soil environments. The aim of this study is isolation and
characterization of Phytophthora species from the upper stream of the Osam River. Twenty Phytophthora

isolates were recovered from four different locations in the river using a baiting method. Four species, P.
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lacustris, P. gonapodyides, P. chlamydospora and P. syringae, were indentified using classical
morphological methods and molecular analyses. P. lacustris was defined as the most common and widely
spread Phytophthora species in the investigated region. Pathogenicity of isolated Phytophthora species to
berry plants (strawberry, blackberry, cranberry) was analyzed by inoculation of detached leaves. Results
of the analyses showed that P. lacustris, P. chlamydospora, P. syringae and P. gonapodyides can infect
wild berry plants, as well as cultivated species. They are a potential threat for the vegetation in the region
of the Osam River and can affect different plant species in both natural ecosystems and agricultural areas.
Pe3ome

Pox Phytophthora e ot x1ac Oomycetes, u Bxmousa Hax 150 Buma. Hsakon OT TSX IpHYMHSABAT IIETH HA
ropckara pacTUTEIHOCT, a JIPYTU ca MaTOreH! 10 KynTypHuTe pactenus. Hsxou Bugose Phytophthora ca
CBbp3aHU C BOJHU MeCTOO6I/ITaHI/I$I, KaKTO U C BJIAJKHU IMOYBCHU CPCIU. HGJITa Ha TOoBa HU3CJICABAHC €
H30JIMpaHe W XapakTepusupaHe Ha BuaoBe or pox Phytophthora or ropmoro teuenue ma pexa OchbM.
JBanecer u3omata Ha Phytophthora ca oTkputu B uYeTwpu pa3iuuHH MeCTa B pekaTra ¢ MMOMOIITA Ha
Merona Ha yinoBkute. Yerupu Buma, P. lacustris, P. gonapodyides, P. chlamydospora u P. syringae, ca
WACHTU(UIMPAHA C TIOMOIITa Ha KIACHYECKH MOP(OIOTHYHM METOAW W MOJEKYJSpHH aHaim3u. P.
lacustris e mait-uecto Ha m3onmmpanute BumoBe Phytophthora xem sromormomuuTe pacreHus (sSroza,
KbITMHA, YepBeHAa OOPOBHWHKA) € aHAJIM3HUpaHa Upe3 WHOKYIAIUS Ha OTKbCHATH JHUCTA. Pesynrature or
aHanmm3uTe TokasBsar, ue P. lacustris, P. chlamydospora, P. syringae u P. gonapodyides moraT na 3apassr
KaKTO OMBH, TaKa W KYJITHUBHUPAHU BUIOBE. Te3n marorenn MMpEACTaBIABAT IMOTCHIMAIHA 3aIljlaxa 3a
pPacTUTEIIHOCTTAa B paiioHa Ha peka OChM M MOTaT Ja 3acerHAT Pa3JInIHH PACTHTEIHH BHUIOBE KAaKTO B

CCTCCTBCHHU CKOCUCTCMHU, TaKa U B 3CMECICICKA paﬁOHH.

7.4. Christova, P. K., Lyubenova, A. B., Kostov, K. V., & Slavov, S. B. (2019). First report of
Phytophthora pseudosyringae recovered from aquatic ecosystems in Bulgaria. Forest Pathology, 49(3).
Scopus. https://doi.org/10.1111/efp.12505

Abstract

Two Phytophthora pseudosyringae isolates were recovered from aquatic ecosystems in Bulgaria during a
two-year investigation of Phytophthora distribution in water sources in the country. Isolate RVit2016/6d
was derived from Boyana Lake at the Vitosha Mountain, whereas isolate RTr2016/32d was obtained from
Erma River at the Ruy Mountain. Both isolates belong to P. pseudosyringae species according to their
morphological and physiological characteristics, as well as to the DNA sequence analysis of the internal
transcribed spacer (ITS) region. The pathogenicity of the isolates to wild cranberry plants (Vaccinium
vitis-idea) was studied by detached leaves experiments and in planta. Both P. pseudosyringae isolates

were able to cause leaf necrosis and death of plants within 3 months. The ability of the pathogens to infect
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cranberry leaves at different temperatures was also investigated. The significance of P. pseudosyringae
species and its potential threat for forest ecosystems is discussed. To our knowledge, this is the first report
of P. pseudosyringae isolation in Bulgaria.

Pesome

JlBa m3omara Phytophthora pseudosyringae 6sixa momydeHd OT BOAHHW €KOCHCTEMHU B BhIrapust mo Bpeme
Ha JIByTOJIUIIIHO M3CIIeABaHe Ha pasnpocTpaneHnero Ha Phytophthora BB BomHM M3TOUHMIM B CTpaHaTa.
Uzonar RVit2016/6d e nomyuen or bosHckoro e3epo BbB Butoma, nokato mzomat RTr2016/32d e
noiydeH ot peka Epma B rutanuHara Pyii. M nBata u3onara npuHauiexaT kbM Buga P. pseudosyringae
Cropesl TeXHUTe MOP(GOJIOTHYHA M (PU3UOJOTHMYHN XapaKTEPUCTHKHU, KaKTO M cropen aHanmmza Ha JJHK
MOCIIEOBATENIHOCTTa HAa BBTpElIHUsl TpaHckpubupan cnelickp (ITS) permon. I[laTtorenHocrra Ha
M30JIaTUTE KbM JIMBa 4epBeHa OopoBmHKa (Vaccinium vitis-idea) e u3cnenBana upe3 eKCIEPUMEHTH C
oraenenu aucra u in planta. 1 nearta m3omara Ha P. pseudosyringae ca crmocoGHM [a MPUYHHAT HEKPO3a
Ha JIACTaTa ¥ CMBPT HA pacTeHHWsATa B paMKuTe Ha 3 Mecena. M3crnenBaHa € W crnocoOHOCTTa Ha
MaTOreHUTEe JIa 3apa3sBar JIMCTaTa Ha 4YepBeHa OOpOBHHKA TpW pasnuyHH TemriepaTypu. OOcbxaa ce
3HavyeHnero Ha P. pseudosyringae u HeroBaTa MOTEHIIMATHA 3alllaXa 3a TOPCKUTE EKOCHCTEMH.

JIOKOJIKOTO HH € U3BECTHO, TOBA € IIbPBUSAT JOKIAJ] 3a n3onupane Ha P. pseudosyringae B brirapus.

7.5. Lyubenova, A., Slavov, S., & Kostov, K. (2019). In vitro susceptibility to fungicides by
Phytophthora species isolated from different ecosystems in Bulgaria. Journal of Mountain Agriculture on

the Balkans, 22(2), 205-211. https://jmabonline.com/en/article/bICRW0jZQ0cyBbrcDXZA

Abstract

Six Phytophthora species originating from Bulgaria (Phytophthora rosacearum, P. cryptogea, P.
plurivora, P. cambivora, P. citricola and P. megasperma) were tested in in vitro experiment for
susceptibility to different fungicides. Four popular fungicides registered for control of the Oomycetes
were used: Verita WG (667 g/kg fosetyl aluminum and 44 g/kg fenamidone), Acrobat M DG (90 g/kg
dimethomorph and 600 g/kg mancozeb), Infinito SC (625 g/l propamocarb hydrochloride and 62.5 g/l
fluopicolide) and Ridomil Gold MZ 68 WP (64% mancozeb and 4% metalaxyl-M). The four fungicides
exhibited varying mycelial growth inhibiting effect on the tested isolates. Among the tested isolates, the
most sensitive to all fungicides was P. rosacearum T 8/2. The fungicide Verita had the lowest impact on
the growth of isolates in the in vitro experiments, which may be explained by its action mechanism.

Pe3rome
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Ilect Buma Phytophthora ¢ mpowmsxox ot Bbwarapus (Phytophthora rosacearum, P. cryptogea, P.
plurivora, P. cambivora, P. citricola u P. megasperma) Gsixa TecTBaHu B IN VitrO eKcliepuMEHT 3a
YyBCTBUTEIHOCT KbM pasziuyHd (QyHrunmad. M3nomsBaHu ca 4YeTHpPH MOMYJISApHU (yHTUIM[A,
perucTpupaHu 3a KOHTpoil Ha oomurerure: Verita WG (667 g/kg docermn anymunuii u 44 g/kg
¢denamumon), Acrobat M DG (90 g/kg mumeromopd u 600 g/kg manko3e0), Infinito SC (625 g/l
npomaMokap6 xuapoxiopua u 62.5 g/l pmyonukonua) u Ridomil Gold MZ 68 WP (64% manko3e6 u 4%
Meranakcuia-M). Uernpute QyHrumuma mposiBUXa paszivueH HHXHOMpall e(ekT BBpPXYy pacTexa Ha
MHUIIENIa Ha TeCTBaHUTE M3oiaTH. Haii-dyBcTBUTENEeH KbM Becuuku QyHrummmu e P. rosacearum T 8/2.
OyarumuasT Verita e okasand Hail-cmtabo BIMAHME BBPXY pacTeXka Ha H30IaTtaTe B N Vitro

CKCIICPUMEHTUTE, KOCTO MOXKCE J1a C€ 00sICHH C MeXaHHU3Ma MYy Ha JICHCTBHUE.

7.6. Slavov, S., Christova, P., Kostov, K., & Lyubenova, A. (2019). Phytophthora Species Inhabiting
Middle and Lower Watercourse of Tundzha River in Bulgaria. Journal of Mountain Agriculture on the
Balkans, 22(1), 270-281. https://jmabonline.com/en/article/nG55ds8UYMKssCWInbyo

Abstract

Identification of Phytophthora species along the Tundzha River in Bulgaria was conducted as a part of
thorough research on the distribution of those organisms in the rivers of the country. The isolation of
oomycete species of the genus Phytophthora was performed by baiting method with Rhododendron
leaves, placed in areas of middle and lower watercourse of the river. The exact species of obtained
isolates were determined on the base of colony and spore morphology and sequence analyses of the ITS
region of the nuclear DNA. A difference in the composition of Phytophthora species inhabiting the
middle and lower course of the river was found. In the middle stream of the river predominantly the
species P. citricola and P. plurivora were registered which are known as pathogens with wide host range
including raspberry, hop, orchards (walnut, almond, apricot, peach, cherry) often grown in mountain and
semi mountain areas, as well as forest trees (beech, oak, chestnut, poplar). In the lower flow of the river
mainly the weak pathogenic species P. lacustris was isolated. P. hydropathica was also found in both
middle and down streams of the Tundzha River.

Pe3rome

Wnentuduiupanero Ha BugoBe Phytophthora mo mopeunero Ha peka TyHmka B Beirapus e mpoBeneHo
KaTo 4acCT OT 3am,n60qu0 MMPOYUBAHC HAa PA3NIPOCTPAHCHUCTO HA TE3W OPraHU3MHU B PEKUTC HA CTpaHaTa.
W3onupanero Ha OOMHIETHH BHaoBe oT poja Phytophthora e ussbpineHo upe3 Merox Ha MpUMaMKa ¢
JIMCTa OT poAa POAOACHAPOH, IMOCTAaBCHU B YYACTbUHU OT CpEAHOTO W [JOJTHOTO TCUCHUC HaA pEKaTa.
Tounusat BUJ Ha HOJIYYCHUTC H30JIaTHU € ONPCACIICH BBH3 OCHOBA Ha MOp(l)OJ'IOFI/IHTa Ha KOJIOHHUUTE H

CIIOPUTE U CEeKBEHUMOHHUS aHanu3 Ha ITS peruona Ha siapenata JJHK. YcranoBena e pasnuka B chcTaBa
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Ha BugoBere Phytophthora, obuTaBamm cpeHOTO M TOTHOTO TEYECHHE HA pekaTa. B cpeqHOTO TeueHne Ha
pekara ca perucTpupanu npeauMmuo BupoBere P. citricola u P. plurivora, kouto ca W3BeCTHH KarTo
MAaTOTeHU C IIHUPOK CIEKTHP OT TOCTONPHUEMHHUIIH, BKIFOUMTEITHO MaJHHA, XMEJ, OBOILIHU IpagiHu (Opex,
Oazem, Kaicusi, MPacKoBa, Yepela), YeCTO OTIJICKIAHH B TNIAHUHCKU M MONYIJIAHUHCKU PailoHH, KaKTO U
ropcku awpsera (Oyk, 160, KecTeH, Tormona). B 1o1HOTO TeueHne Ha pekaTta € U30JupaH MpeauMHO cIabo
natorenHusat Bun P. lacustris. P. hydropathica e oTkpuTa CbIIO KakTo B CPEAHOTO, TaKa U B JIOJHOTO

TeueHue Ha peka TyHKa

7.7. lvaylo N. Tsvetkov, Aneta Lyubenova, Nikolina Tzvetkova, & Slavtcho Slavov. (2019). Initial
physiological responses of Quercus spp. and Castanea sativa Mill. Seedlings infected with Phytophthora
spp. Silva Balcanica, 20(3), 87—96. https://silvabalcanica.wordpress.com/wp-content/uploads/2020/03/sb-
203-2019-071-085.pdf

Abstract

Some aspects underlying the ‘host-pathogen’ interactions are of key importance for better understanding
the mechanism of infection. This study was aimed at exploring the dynamics of the earlystage
photosynthetically-based responses in young seedlings of three forest species (Quercus cerris L., Quesrus
rubra L. and Castanaea sativa Mill.) infected with Phytophthora spp. Three-month container-grown
plants have been inoculated with three different species of Phytophthora (P. cactorum, P. plurivora and
P. quercina). The net CO; assimilation, stomatal conduction and transpiration was measured at biweekly
intervals during the early post-inoculation period (over nine weeks). The dynamics of the photosynthesis-
related parameters was analysed and commented in the frame of the specificity of both the host and
pathogen species. While the different species of Phytophthora did not essentially affect the surveyed
physiological reactions during the initial stage of the infection, the turkey oak (Q. cerris L.) performed
differentially as a result of the pathogen inoculation. The specificity of the performance of Q. cerris might
be linked to its generally higher tolerance to unfavourable environmental conditions.

Pe3rome

Hsxou acnektu, nexaniy B OCHOBaTa Ha B3aUMOJAEUCTBUSATA ,,LOCTONPUEMHHUK-TIATOT€H™, Cca OT KIIFOUOBO
3HaUEHHEe 3a MOo-A00poTO pa3dupaHe Ha MexaHn3Ma Ha mHpeknuara. ToBa mpoydyBaHe MMaIle 3a Iel Ja
W3cleBa TUHAMHKATa Ha (DOTOCHHTETHYHHUTE PEAKIMH B paHEH CTaAuid Mpy MiIaaud QUAaHKA Ha TPU
ropcku Buaa (Quercus cerris L., Quesrus rubra L. u Castanea sativa Mill.), 3apasenu ¢ Phytophthora
Spp. TpI/IMeCGIIHI/I pacTCHus, OTTJICKAAHU B KOHTeﬁHepI/I, Ca HHOKYJIMpAaHU C TpU Ppas3judiHUu BHUOA
Phytophthora (P. cactorum, P. plurivora u P. quercina). Hernara acumunanust Ha CO,, ycTHYHaTa
MNpOBOAMMOCT U TpaHCHHpanuiATa €Ca U3MCPBAHU HA MHTCPBAJIM OT [ABC CCAMHUIMU IO BPEME Ha pPAHHUS

nepuoa Cieq HHOKYJIalnuiaTa (B NpOABILDKCHUEC Ha JACBCT Ce,Z[MI/IL[I/I). I[I/IHaMI/IKaTa Ha MNapaMeTpure,
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CBBp3aHH C (POTOCHHTE3aTa, € aHaJM3MpaHa U KOMEHTHpaHa B PaMKUTE Ha CIEHU(PUYHOCTTA KAKTO Ha
BUJIa TOCTOIPUEMHHK, Taka M Ha BuJa maroreH. Jlokato pasnmuynute Bupose Phytophthora ne ca
MOBJIMSUTM CHIIECTBEHO Ha H3CIeABAaHUTE (U3MOIOTHYHU PEaKIUU 10 BpeMe Ha HayallHUA eTam Ha
uHdekusra, uepsbT (Q. cerris L.) ce e nmpeacTaBui pa3iudyHO B pe3y/iTaT Ha HHOKYJIALHUATA C MaTOreHa.
CoemuduynocTra Ha mpencraBsHeTo Ha Q. CerriS Moxe Ja ce CBbp)KE C HEroBaTa I0-BHCOKA

TOJICPAHTHOCT KbM HC6J]aFOHpI/I$1THI/I YCJIOBUSA Ha OKOJIHATA Cp€aa KaTo IsIO.

7.8. Kostov, K., Christova, P., Lyubenova, A., & Slavov, S. (2019). Distribution of Phytophthora
gonapodyides in Mountain River Systems of Bulgaria. Journal of Mountain Agriculture on the
Balkans, 22(1), 282—293. https://jmabonline.com/en/article/nG55ds8UYMKssCWInbyo

Abstract
In order to study the distribution and diversity of Phytophthora species in mountain river systems (from

700 to 2000 m. above sea level) of Bulgaria rhododendron "baits" were placed along the rivers in Vitosha,
Plana, Ruy, Rila, Rhodopes and Balkan Mountains. The identity of the obtained isolates was determined
on the basis of genetic similarities with known species. From overall 37 isolates 67% belong to
Phytophthora gonapodyides, a species often isolated from rivers and riparian ecosystems. According to
the literature, it demonstrates weak to moderate pathogenicity to some important for Bulgaria forest tree
species, such as oak and beech by causing root rot. Its distribution must be taken into account when
creating new forest stands involving sensitive species, in places with increased soil moisture and using
surface water for irrigation.

Pe3rome

C men m3crenBaHe HAa pa3pPOCTPaHEHUETO M BUIOBOTO pazHooOpasue Ha Phytophthora spp. B mmanuHCKH
peunu cuctemu (ot 700 mo 2000 m HagMOpcka BUcounHA) B brarapus ca 3amokeHu "yIOBKH'" C TUCTA OT
POIOACHAPOH IO MPOTEKEHUETO HA PEKU Ha TEpPUTOpUsTA Ha IUlaHWHUTEe Butoma, Ilnana, Pyii, Puna,
Pomonn m Crapa murannHa. BupoBaTa mprHANIEKHOCT Ha TIOTYYEHHUTE M30IIATH € OmpezeneHa Ha 0asza
TEHETHYHH CXOJCTBA ¢ M3BeCcTHU BuaoBe. Ot o6mo 37 u3onmatu 67% npunamiexar kbM Phytophthora
gonapodyides, B 4eCTO H30JIMPaH OT PEKH U KpalpedHH eKocucTeMu. [1o JTUTepaTypHH JaHHU TOH € C
yMepeH 0 ciad MaTOTeHUTET CIPSIMO HSIKOWM OCHOBHU 3a bbirapusi ropcKky JbPBECHH BHUIOBE KaTO O60 U
OyK, KaTo € YCTaHOBEHO, 4e € CITOCOOeH Ja MPUYMHSABA THUEHE Ha KOpeHoBaTa cuctema. Hammumero my
TpSI6Ba Aa €€ MMa NpeaABU P Ch3AaBAHC HA HOBU I'OPCKU HACAKIACHUSA C YUIACTHUCTO HA HYBCTBUTCIIHU
BHUJIOBC, Ha MCCTa C NOBUIICHA ITOYBCHA BJIAJKHOCT W IIPU UBIMOJI3BAHCTO Ha IMOBBPXHOCTHU BOAU 3a

HalrlosABaHC.
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7.9. Christova, P., Kostov, K., Lyubenova, A., & Slavov, S. (2019). Occurrence and diversity of
Phytophthora species in mountain area of Vit River. Journal of Mountain Agriculture on the Balkans,
22(1), 259-269. https://www.cabidigitallibrary.org/doi/pdf/10.5555/20203328839

Abstract

The aim of this study is isolation and identification of Phytophthora species in the mountain area of Vit
River. Fifeteen Phytophthora isolates were recovered from six different locations in the river (Beli Vit
River, Cherni Vit River and shortly after their interflow in the region of Teteven town) using a baiting
method. The phylogenetic analysis of ITS sequences of collected isolates determined occurrence of four
Phytophthora species — P. gonapodyides, P. lacustris, P. chlamydospora and P. syringae. Three of these
species (P. lacustris, P. gonapodyides and P. chlamydospora) belong to clade 6 of the genus
Phytophthora, whereas P. syringae is a member of clade 8. P. gonapodyides and P. syringae were defined
as the most common Phytophthora species in the investigated mountain region of Vit River and represent
respectively 40% and 33%of the collected isolates. The pathogenicity of selected isolates from each of
collected Phytophthora species to blackcurrant and chokeberry was evaluated and the abilityof P.
lacustris, and P.gonapodyides to infect leaves of bothplant species was proved.

Pe3rome

IlenTa Ha TOBa M3CieNBaHE € W3OJMpaHe M HMACHTHUHIKMpaHe Ha BumoBe or pox Phytophthora s
IJIaHWHCKaTa JacT Ha p. But. [loxydenn ca 15 n3onata npuHamiexanm kbM Phytophthora spp. ot mecr
pa3IMYHU JoKaIuy Ha pekata (p. bemm But, p. Uepau But 1 Manko ciex ClIMBaHETO MM B paiioHa Ha Tp.
TereBeH) mo Mmerona Ha YinoBkUTe. DUIOreHSTHYHHMAT aHanmu3 Ha ITS cekBeHIMUTE Ha CHOpaHUTE
H30lIaTH ITOKa3Ba HanmMumero Ha dvetmpu Buma Phytophthora — P. gonapodyides, P. lacustris, P.
chlamydospora u P. syringae. Tpu ot te3u Bumose (P. lacustris, P. gonapodyides u P. chlamydospora)
mpuHaIIexar KeM Kian 6 Ha pox Phytophthora, moxaro P. syringae e mpencrasuren na xianm 8. P.
gonapodyides u P. syringae ca ompememenm Karo Haii- decto cpemiann BumoBe Phytophthora s
W3CIIEABAaHUS MJIAHWHCKH palioH Ha peka But m mpencrasmssat cborBeTHO 40% 1 33% ot cvOpaHute
M30J1aTH. AHAJM3UpaHa € MaTOreHHOCTTa Ha M30paHM M307aTH OT uyerupute Bupa Phytophthora xkem
KacKuc M apoHHsI U € JIoKazaHa crocobHoctta Ha P. lacustris, P. chlamydospora u P. gonapodyides na

3apassBat JIMCTa OT ABaTa paCTUTEIHU BU/JA.

7.10. S. Slavov, A. Lyubenova, K. Kostov, P. Christova, & G. Bardarska. (2020). Influence of sewage
sludge application on the growth and development of forest plant species. FOREST SCIENCE,

Special Issue. https://naukazagorata.files.wordpress.com/2021/02/17-slavov-et-al.pdf
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Summary

The aim of the study is to assess and characterize the infectious risk of wastewater treatment sludge from
a phytopathological perspective, as well as the impact of sludge on the development of young woody
plants if applicated as soil improvers in forestry. Traditional microbiological and contemporary
molecular methods were used for identification of potentially dangerous for the forest flora
microorganisms along wastewater route in WWTP Batanovtsi as well as in the final product (stabilized
dehydrated sludge). Pot and field experiments were carried out in order to establish the influence of
wastewater sludge on the growth and development of black and scots pine, sessile oak, Turkish oak and
black locust. The fungal isolates obtained from the sludge did not show phytopathogenicity in the
performed tests. The inclusion of sludge in soil mixtures for growing of seedlings in pots had a positive
effect on the growth of black locust seedlings and a negative effect on sessile oak, scots pine and black
pine. The use of dry sludge from Batanovtsi WWTP on previously burned terrain afforested with black
pine had a negative impact on plant growth and development. We conclude that before using sludge from
waste water treatment plants in nurseries or burned forest terrains, a thorough study of the possible impact
on the growth and development of each particular plant species is required

Pe3rome

Ilenta Ha M3CACOBAHETO € OLICHKA M XapaKTepU3UpaHe Ha MH(EKIIMO3HUSA PUCK OT (PUTOMATOJOrHYHA
TJICeaHa TOYKa Ha YTaﬁKH, IMOJIYYCHHU OT MPEYUCTBAHE HAa OTIIAABYHU BOJU 3a €BCHTYAJIHOTO UM IIpUjIaraHe
KaTo ITOYBCHU HO,I[O6pI/ITeJII/I B I'OPCKOTO CTOITAHCTBO M OIICHKA HAa TAXHOTO BJIWAHHUEC BHPXY PA3BUTHUETO
Ha MJIaad TOPCKH pacTeHusa. M3moi3BaHW ca TPaAWIMOHHA MHUKPOOHMOJOTHYHH W CHBPEMCHHH
MOJICKYJIApHA METOAM 3a YCTAHOBABAHCTO Ha MNOTCHIMUAJIHO OIACHU 3a TopcCKaTa qmopa BHUJOBC
MHKPOOPTaHW3MH KaKTO 1O IbTA Ha oTnaabunuTe Bomu B IICOB rp. baraHoBnn, Taka m B KpalHUS
mpoAyKT (crabmmm3upaHa obOe3BogHeHa yraiika). lIpoBeneHwm ca CHIOBH ONMHUTH 3a YCTaHOBSBAaHE Ha
BIUSHUETO Ha yTaWKWTE BBPXY pacTexa W Pa3BUTHETO Ha Osu1 M yepeH Oop, 3uMeH ab0, 1ep u Osna
aKaius, KakTo M TepeHeH omuT ¢ depeH Oop. [lomydenwrte or yraiikuTe rbOHM H30JATH HE MPOSBUXA
(bUTOMIATOTEHHOCT B TMPOBENEHHWTE TecToBe. llpW BKIFOUBaHETO HA yTaWKW B IOYBEHHM CMECH 3a
OTTJICKOAAHC Ha (I)I/I,Z[aHKI/I B CaKCHITHH YCJI0BHA € OTYETCHO IIOJIOKHUTCIIHO BJIMAHUE BBHPXY pacTeXa Ha
OsiaTa akalusl ¥ HEraTUBHO BIHSHUE TIPU 3UMEH 160, Osi1 0op 1 yepeH O0op. BHacsHeTo Ha cyXu yTalKu
or IICOB baranoBum Ha omokapeH TepeH 3ajieceH C uepeH Oop, BiHsie HETAaTUBHO BBPXY pacTexa U
Pa3BUTUCTO HAa pAaCTCHUATA. HpI/I H3II0JI3BAHC Ha YTaﬁKH OT ONPCYNUCTBATCIIHUTEC CTAHIUU B pa3CalHUIINA
HJIN OIIOKapCHU I'OPCKU TEPCHU € HGO6X0,Z[I/IMO NpeaABapUTECIIHO 00CTOIHO HN3CICABAaHC HAa BJIIMAHUCTO UM

BBPXY pacTekKa U Pa3BUTUCTO HA BCECKHU KOHKPCTCH PACTHUTCIICH BU.
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7.11. Lyubenova, A., Rusanova, M., Nikolova, M., & Slavov, S. B. (2023). Plant extracts and
Trichoderma spp: Possibilities for implementation in agriculture as biopesticides. Biotechnology
& Biotechnological Equipment, 37(1), 159-166. https://doi.org/10.1080/13102818.2023.2166869

Abstract

The overuse of agrochemicals and development of pesticide resistance in plant pathogens is a main
challenge in conventional agriculture. The use of biopesticides based on natural substances is recognized
as an effective alternative of conventional pesticides. Besides the beneficial microorganisms, some plant
species can be a source of microbiologically active compounds. Among the most promising are Origanum
vulgare ssp. hirtum, Centaurea finazzeri, Achillea crithmifolia, Artemisia spp, Thymus pulegioides,
Tanacetum parthenium, Clinopodium vulgare, Salvia sclarea, Lavandula officinalis and Mentha piperita.
The filamentous fungi from genus Trichoderma are some of the most studied biocontrol agents because of
their versatile mode of action. They employ several different strategies to combat plant pathogens, like
direct mycoparasitism, production of enzymes and antibiotic substances, competition, ability to induce
resistance in plants to a variety of stresses. Cost-effective cultivation and mass production of Trichoderma
sp. biomass and formulations will allow utilization of locally available low-cost materials, such as
different wastes and by-products that could be used as a growth substrate for production of adequate
biomass containing effective propagules with or without minimal adjustments to the composition of
cultivation media. This review outlines the two major mass production methods - solid and liquid state
fermentation of Trichoderma spp. The possibilities for development of novel products for the bioindustry
are highlighted.

Pe3tome

[Ipexomeprara ymorpeba Ha arpOXMMHUKalM W Pa3BUBAaHETO HA PE3UCTEHTHOCT KbM NECTUIUAM TPU
PACTUTCIIHUTE MAaTOI'€HU € OCHOBHO IIPECAN3BUKATCICTBO B KOHBECHIIMOHAJTHOTO 3EMCEICTTUE. UznomsBanero
Ha 6I/IOHeCTI/II_II/IZ[I/I Ha 0a3ara Ha €CTECTBEHH BEIICCTBa € IIPU3HATO 3a eq)eKTHBHa AJITCpHATHBa Ha
KOHBCHIIMOHAJIHUTE IIECCTULINN. OcBeH MONE3HUTE MUKPOOPraHMu3MHU, HIAKOU PACTUTCIIHU BHJOBE MOrat
na ObIaT M3TOYHUK HA MHKPOOMOJIOTHYHO aKTUBHU cheauHenus. Cpen Haii-obemaBanmre ca Origanum
vulgare ssp. hirtum, Centaurea finazzeri, Achillea crithmifolia, Artemisia spp., Thymus pulegioides,
Tanacetum parthenium, Clinopodium vulgare, Salvia sclarea, Lavandula officinalis m Mentha piperita.
HumkoBugauTE rH501 OT PO Trichoderma ca enau OT Hali-U3ClIEIBAHUTE OMOKOHTPOJIHH areHTH MOpaan
I'bBKaBUs CH HAYUH Ha HeﬁCTBﬂe. Te u3non3saTt HAKOJIKO Ppa3jIn4YHU CTPATCIruu 3a 60p6a C PACTUTCIIHUTC
MMaTOr€éHu, KaTo AUPCEKTCH MHUKOIApa3suTU3bM, NPOHU3BOACTBO HA CH3UMHU U aHTUOMOTUYHU BCIICCTBA,
KOHKYpCHIIUA, CIIOCOOHOCT 3a WHAYLHUPAHEC HA PE3UCTCHTHOCT B PACTCHUATA KbM PA3JIMYHU CTPECCOBHU

¢dakropu. PeHTaOMIHOTO KyJITHBUpAaHE M MacOBOTO IMPOM3BOJACTBO Ha Onomaca W (HOPMYJIHPOBKM Ha
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0azata Ha Trichoderma sp. 1e mo3BOJIST U3MOJI3BAHETO HA JIOKAJIHO JOCTHITHU €BTUHH MaTEPUANHU, KaTO
HalpuMep Pa3IMYHM OTMAABIM M CTPAaHHUYHU MPOLYKTH, KOMTO OMXa MOIJIM 1@ CE M3IMOJ3BAT KaTo
pacTexeH CyOCTpaT 3a IPOU3BOACTBO Ha aJeKBaTHAa OMomaca, ChAbpKalla eEeKTUBHM HPOMAryiH, ChC
Wi 0e3 MUHMMAJTHH KOPEKIIMM B ChCTaBa HAa KYJITHBAIIMOHHHUTE CpeAu. T03M Iperie] ouepTaBa JBaTa
OCHOBHH METO/Ia 33 MacOBO IPOHM3BOJICTBO - (hepMeHTalMs B TBBPIO U TEYHO ChcTosiHME Ha Trichoderma

spp. [TomuepraBaT ce BB3MOXKHOCTHTE 32 pa3padOTBaHe HA HOBU MPOAYKTH 32 OMOMHYCTPHSATA.

7.12. Lyubenova, A., Georgieva, L., & Antonova, V. (2023). Utilization of plant secondary metabolites
for plant protection. Biotechnology & Biotechnological Equipment, 37(1), 2297533.
https://doi.org/10.1080/13102818.2023.2297533

Abstract

In the past two decades, the need for a new concept in agriculture has emerged. The new “Greener
revolution” should rely on the implementation of sustainable practices in crop production and the
achievement of increased yields under the conditions of reduction of water, fertilizer, and pesticide use.
The utilization of plant secondary metabolites is viewed by many authors as a possible alternative to
synthetic chemicals. Bioactive botanical compounds can be obtained from plants in the form of extracts,
essential oils (EO), or both. There are four main groups of plant secondary metabolites depending on their
chemical structure: terpenes, phenolics, nitrogen-, and sulfur-containing compounds. A growing body of
publications is devoted to the pesticidal properties of various secondary metabolites obtained from plants.
The botanical families Meliaceae, Rutaceae, Asteraceae, Annonaceae, Labiatae, and Canellaceae include
the most valuable species that are rich in secondary metabolites. The strong fumigant properties of the
EOs from many plant species make them attractive in different Integrated Post-Harvest Pest Management
systems. Suitable carriers for EOs delivery can be designed using nanoencapsulation. On a worldwide
scale, the main botanical insecticides that are commercially available at present are Pyrethrum,
Azadirachtin from Neem, and EOs from various plant species. Among the botanicals with considerable
antimicrobial activity, there are some successfully authorized and developed commercial phenolics,
terpenes, and alkaloids. Among the proven active substances are cinnamaldehyde, I-glutamic acid and
gamma-aminobutyric acid, Jojoba oil, essential oils, and others.

Pe3rome

Hpe3 IIOCIECAHUTE ABEC HOCECECTUIICTHUA CC€ IIOABU HCO6XOILI/IMOCTT3. OT HOBa KOHIECIIHNA B CCICKOTO
cronancTtBo. HoBarta ,,110-3CJICHA peBOJ'IIOLlI/IH“ TpHGBa Ja C€ OCHOBABa HA MNPUIIAraHCTO Ha YCTOﬁqHBH
MNPpaKTUKU B IMPOU3BOACTBOTO HA KYJITYpU M IMOCTUTAHCTO Ha MNOBUIICHU ,I[06I/IBI/I npu YCJIOBUS Ha
HaMaJIsIBAHE Ha ynOTpCGaTa Ha BOJa, TOPOBC W NCCTULHUIU. M3non3sanero Ha PACTUTCIIHU BTOPHUYHU

MeTabOIUTH ce pasricKaa OT MHOT'O aBTOPU KAaTO Bb3MOXXHA aJITCPHATHBA HA CUHTCTUYHUTC XUMUKAJIU.
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buoaktuBHuTe 6OTaHI/I'leCKI/I CbCAUHCHUA MOI'aT aa 6’I>I[aT MOJIYy4€HU OT PACTCHHA OO q)opMaTa Ha
CKCTpAaKTHU, C€TCPpUYHU Macjia (EM) Ui " ABCTE. C’LHIGCTByBaT YCTUPHU OCHOBHU TPYIU PACTHUTCIIHU
BTOpUYHHU Me’Ta6OJlI/ITI/I B 3aBUCUMOCT OT TAXHAaTa XUMHUYCCKa CTPYKTypa: TCPIICHU, q)eHOJ'II/I, a30T- u
CApOCHABpIKAIIA ChEIUHEHUA. Bce mo-ronsm 6p01‘/'1 Hy6JII/IKaHI/II/I ca IIOCBETCHM Ha IIECTULIUIHUTE
CBOICTBa Ha pasiimiiil BTOPUYHU M€T36OJ’II/ITI/I, IMMOJIYyYCHHU OT pPaCTCHHA. Bborannueckure cemelicrsa
Meliaceae, Rutaceae, Asteraceae, Annonaceae, Labiatae u Canellaceae Bxmrousar Hali-lieHHUTE BUIOBE,
OoraTu Ha BTOpUYHU MeTabonuTH. CuitHuTe GyMUTaHTHH cBoWCTBa HA EM OT MHOTO pacTUTENTHH BUOBE
T'H TIPaBsT MPUBJICKATEIHA B PA3IMYHN HHTETPUPAHU CUCTEMH 32 OopOa ¢ BpEeAUTENUTE e/l NpruOupaHe
Ha pekousrata. [Togxoasaimum Hocutenu 3a focraBsHe Ha EM morar na Obaar IIPOEKTUPAHU C IIOMOIITA Ha
HaHOKarcyiupane. B cBeroBeH Mamab OCHOBHUTE 0OTaHWYECKH HMHCEKTUIMIHN, KOUTO CE mnpemiarat Ha
rnaszapa B MOMEHTA, ca MUPETPYM, a3aJupPaxTUH OT HUUM M ETWIEHIJIUKOJIU OT pPa3iu4YHU PacTUTEIHU
BHUIOBC. Cpe)l 60TaHI/I‘-IeCKI/ITe IMPOAYKTHU CHC 3HAUNUTECIIHA aHTI/IMI/IKpO6Ha AKTUBHOCT MMa HAKOHN YCIICIIHO
omobpeHn W pa3paboTeHW THPTOBCKH (EHONH, TepreHn W ankajgouau. Cpen JoKa3aHWTE aKTUBHH
BC€OIECTBA Ca HOUHAMAJIACXU/, l-FJIyTaMI/IHOBa KHUCCIIMHA W TraMa-aMHMHOMACJICHAa KHCCJIIMHA, MacJIO OT

JKO0XK00a, eTEPUIHM Macja U APYyrH.

7.13. Avramov, Z., Lyubenova, A., Kostov, K., Koleva, L., & Slavov, S. (2023). Canes Wilting with
Collar and Root Rot of Raspberry Caused by Phytophthora pseudocryptogea in Bulgaria. Scientific

Papers-Series B-Horticulture, 67(1), 23-28. https://horticulturejournal.usamv.ro/index.php/scientific-

papers/issues?id=1270
Abstract

A wide range of herbaceous and woody plant species are known as host plants of Phytophthora
pseudocryptogea, a relatively newly described species. Recently P. pseudocryptogea was isolated from
raspberry plants in Bulgaria. Diseased plants were found in the 4 to 5 years old variety Ljulin plants on
the biological production orchards in Kostenets region. Canes suddenly wilt and turn brown at the onset
of warm temperatures. The plants manifested disease symptoms such as collar and root rot. The precise
species determination of obtained isolate was done on the basis of the colony and asexual spores
morphology and sequence analyses of the ITS region of the nuclear DNA. The pathogenicity of the
fungus was tested by detached leaf bioassay on several raspberry cultivars in the laboratory.

Pe3rome

H.[HpOKa ramMa OT TPEBUCTU U ABPBECHU PACTUTCIHHU BHJAOBC Ca HM3BCCTHU KATO T'OCTOIPUCMHHIMN Ha
Phytophthora pseudocryptogea — cpaBuuTenHo Hackopo omucan Bua. Heormauma P. pseudocryptogea
Oerre u30IMpaHa OT MAJIMHOBU HacakaeHUs B bwarapus. 3apazeHu pacTeHust oT copt ,JltonmuH* Osaxa

OTKpPpUTHU B 4-5 TOAUIITHN OHOIIOrMYHU MaJIMHOBU HaCaXJICHUA B paﬁOHa Ha KOCTGH@L{. C moBuIIIaBaHETO
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Ha TeMIlepaTypuTe CTHONaTa BHE3AIHO YBAXBAT M MokadeHsBaT. PacreHusara mposBsSBaT CHMITOMH Ha
THHEHE Ha KOPEHUTE U KOpeHoBaTa MMiKa. TOYHOTO TAKCOHOMHUYHO OINpPENEIsIHE Ha MOITy4eHUs U305aT
Oellle M3BBPILICHO BB3 OCHOBA Ha MOP(QOJIOTHATa HAa KOJIOHHHTE, OE3MOJOBUTE CIIOPHM U CEKBEHIIMOHEH
ananmu3 Ha ITS pernona Ha siapenarta JJHK. [TarorenHoctTa Ha oomuiieTa Oelie TecTBaHa B JabopaTopHU

YCJI0BHA 4YpE3 OHOJIOrMYEH TECT C OTACJIICHU JIUCTA OT HAKOJIKO COpTa MaJIMHU.

7.14. Lyubenova, A., Nikolova, M., & Slavov, S. B. (2024). Impact of O. vulgare subsp. hirtum (Link)
letswaart derived extracts and essential oil on plant pathogens from genus Phytophthora. Bulgarian

Journal of Agricultural Science. https://journal.agrojournal.org/page/en/details.php?article_id=4784

Abstract

In the present study we evaluate the potential of essential oil and extracts obtained from Greek oregano
(Origanum vulgare ssp. hirtum (Link) letswaart) to inhibit the mycelial growth of economically important
plant pathogens from genus Phytophthora. The metabolite profiles of the essential oil, exudate, extract
and methanolic polarity-based fractions were analyzed by GC/MS. The inhibitory activity of the essential
oil and extracts against P. nicotianae var. nicotianae, P. rosacearum, P. citricola, P. plurivora and P.
cryptogea was evaluated in an in vitro bioassay. Carvacrol (55.48%), p-cymene (11.06%) and y-terpinene
(15.04%) were the most abundant in the essential oil composition. In the acetone exudate and non-polar
fraction, the main compound was carvacrol (48.15% and 50.34% respectively). In least amount carvacrol
was found in the methanolic extract (13.24%) and completely absent in the polar fraction, where
carbohydrates were the most abundant. All Phytophthora isolates responded to extracts and essential oil
treatments with a decline of the vegetative growth to a different extend. A complete inhibitory effect was
observed with P. nicotianae var. nicotianae in the essential oil, nonpolar fraction, acetone exudateand
methanol extract variants, while the mycelial growth of P. cryptogea and P. plurivora was inhibited to a
moderate degree. P. rosacearum was the most tolerant among tested oomycete representatives in these
variants. We conclude that the economically important Phytophthora species, investigated in this study
are susceptible to the impact of essential oil, methanol extract,the methanol’s non-polar fraction, and
acetone exudates of the aromatic plant O. vulgare subsp. hirtum. Essential oil, methanol extract, acetone
exudate and non-polar fraction of Greek oregano are rich of carvacrol and could find further application
in different sustainable crop protection systems

Pe3rome

B HAaCTOANIOTO U3CJIICABAHC OLUCHABAMC IMOTCHIHMAJIA Ha CTCPUIHOTO MACIIO U CKCTPAKTUTEC, MMOJYYCHU OT
rpbiku purad (Origanum vulgare ssp. hirtum (Link) letswaart), 3a uHXnOUpaHe Ha MUIIEITHUS PACTEX HA

MKOHOMHYECKH Ba)XKHM PACTUTENHM martoreHu ot pox Phytophthora. Merabonutaute npodunn Ha
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eTEepPUYHOTO Maclo, eKcylara, eKCTpakTa M METaHOJNHHUTE (pakuuu, O0a3upaHu Ha HOJSPHOCT, Osxa
ananmmupanu 4pe3 GC/MS. NHxubuTopHaTa aKTHBHOCT HA €TEPUYHOTO MACIIO U EKCTPAKTHTE CIIpsiMo P.
nicotianae var. nicotianae, P. rosacearum, P. citricola, P. plurivora u P. cryptogea 6eriie orjenena B in
vitro 6uomoruuen anamus. Kapsakpon (55,48%), p-tiumen (11,06%) u y-teprnunen (15,04%) 6sxa B Haii-
rOJISIMO KOJIMYECTBO B ChCTaBa Ha €TEPUYHOTO MAcio. B alleTOHHUS eKCylaT W HemoispHaTa (pakuus
OCHOBHOTO cCheAuHeHune Oemie kapBakpon (chorBeTHO 48,15% u 50,34%). Haii-manko KOITUYECTBO
KapBakpoJ Oelie OTKPUT B METaHONHUSI eKCTpakT (13,24%) 1 HambJIHO JUIICBaIIe B MOJsipHATa (hpaKmus,
KBJETO BBIVIEXUApaTHTe Osixa Haii-n300mnnu. Bewukm wm3omath Ha Phytophthora pearmpaxa Ha
TpeTupaHe ¢ eKCTPAKTH M CTEPUYHM Maciia C HaMallsiBaHe HAa BEreTATHBHHS PACTEK B Pa3iIMyHA CTEIICH.
ITenen uuxubuTOpeH edekt Oeme HabMromaBaH mpu P. nicotianae var. nicotianae BbB BapHaHTHTE C
€TEepPUYHO MACIIo, HEMOJIsIpHA (PpAKIKs, AlleTOHHUS eKCYaT U METAHOJOB €KCTPAKT, JIOKATO MHUIICTHUSAT
pacrex Ha P. cryptogea u P. plurivora Gemre naxubupan B ymepeHa crerned. P. rosacearum Oerre Haii-
TOJIEPAaHTEH CpEeI TECTBAHWUTE MPEACTABUTEIM HAa OOMHIICTUTE B TE3W BapuHaHTH. 3aKiIouBaMe, ue
MKOHOMHMYECKH BaKHHTE BHIIOBE OT poja Phytophthora, uscnensanu B ToBa npoydBaHe, ca 4yBCTBUTEITHH
KbM BB3JICHCTBHETO Ha €TEPUYHO MACIO, METAHOJOB E€KCTPAKT, HEMoJsIpHaTa (Qpakius Ha METaHONIa U
alleTOHOBM eKcymaTh Ha apomartHoTo pactenne O. vulgare subsp. hirtum. Ertepuunoro wmacio,
METaHOJIOBHUSAT EKCTPAKT, allETOHOBUSAT EKCYaT U HEMoJisipHaTa (pakius OT TPBIIKH pUTaH ca Ooratu Ha
KapBaKkpol ¥ OuXa MOTJIH Jla HAMEPSAT MO-HATATHIIHO MPUIOKEHHE B PA3UYHU YCTOMYMBH CUCTEMH 32

pacTUTCIHA 3aliUTa.

7.15. Lyubenova, A., & Dimitrova-Mateva, P. (2025). Severe Dieback of European Ash Shelterbelts in
Northeastern  Bulgaria  Associated with  Diplodia  fraxini.  Forests, 16, 1701.
https://doi.org/10.3390/f16111701

Abstract

The Common European ash (Fraxinus excelsior L.) is one of the main species constituting the field

protection forest belts in Northeastern Bulgaria. Studies conducted in shelterbelts in Dobrich and Balchik

in July 2020 and in Tutrakan and Dulovo in June-July 2022 revealed severe dieback of ash. The observed
symptoms included density thinning of the crowns, dieback of branches, presence of sunken necrotic
cankers, and light green to yellow foliage and premature defoliation. Parts of the shelterbelts were
completely destroyed with 100% tree mortality. To determine whether the invasive Hymenoscyphus
fraxineus or other pathogens are present in the ash field protective forest belts in Northeastern Bulgaria,
fungal isolation was undertaken. Samples were collected from four locations: Dobrich and Balchik in
June 2020, and Tutrakan and Dulovo in June-July 2022. The morphology, temperature-growth rate

relationships, and pathogenicity of the two pathogenic fungal species isolated in this study - Diplodia
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fraxini and Diplodia seriata were examined. Morphological and physiological studies confirm the
molecular identification of the obtained plant pathogens. The Diplodia fraxini isolates (Dobrich 3,
Tutrakan 2, and Dulovo 4) showed mycelial growth between 5 °C and 35 °C, with minimal growth at 5
°C (0.20-0.27 mm/day) and an optimum growth rate of 3.9-4.5 mm/day at 20-25 °C. Growth declined
sharply above 30 °C, ceasing entirely at 35 °C. In contrast, D. seriata (Dulovo 5) exhibited higher growth
rates, showing limited growth above 5 °C (~1 mm/day), and maximum growth of approximately 8
mm/day at 25 °C. Growth in D. seriata remained moderate up to 35 °C and ceased near 40 °C, indicating
a broader temperature tolerance and higher upper thermal limit than D. fraxini. The results from the
pathogenicity tests show that D. fraxini can cause necrosis on ash - both on leaves and twigs - and is
likely involved in the investigated ash decline cases. Further studies of the spread and epidemiology of D.
fraxini are needed in order to establish its occurrence on the territory of Bulgaria.

Pe3rome

OouknoBenust sicen (Fraxinus excelsior L.) e emuH OT OCHOBHUTE BHJIOBE, CHCTaBJISBAIIM
roJyie3auTHATE Topcku mosich B CeBeponstouna bearapust. [IpoydBanmus, mpoBeneHn B 3alIUTHU MOSICH
B Jlo6puu u bamunk mpe3 ronu 2020 1. u B Tyrpakan u ynoBo npe3 oHu-tonu 2022 1., pa3Kkpruxa MacoBo
CbXHCHE Ha sICCHA. Ha6J'II-O)1aBaHI/ITe CUMIITOMH BKIIHOYBAT H3TBHABAHC HA I'bCTOTaTa HAa KOPOHMUTE,
U3CHhXBaHE HA KJIOHUTE, HAIMYME Ha XJIbTHAIN HEKPOTUYHH S3BU, CBETJIO3EJICHA JI0 )KBJITA JINCTHA Maca U
MpeXAeBpEMEHHO ofe3nucTBaHe. YacTn OT 3ammTHHTE Tosich Osfxa HambiaHO yHHIIoXeHH cbe 100%
CMBPTHOCT Ha IhpBETaTa. 3a Ja ce OmpenenH Janu mHBasuBHuAT Hymenoscyphus fraxineus wmu mpyru
[IaTOr€HU IPUCHCTBAT B 3allIUTHUTE I'OPCKU IMOsiCU Ha siceHoBUTe moisiera B CeBepousrouHa bwirapus,
0s1xa crOpaHM TPOOH 3a M30JIMpaHe Ha MaToreHHu Ibou. [Ipodu ca crOpann ot dernpu mecrta: Joopud u
bamuank nipes rorm 2020 1. u Tyrpakan u dymnoBo npe3 roru-tomu 2022 r. Uscnensanu ca MopdomorusTa,
3aBHCHMOCTUTE TEMIIEPaTypa-CKOPOCT HA PACTEeX M MAaTONC€HHOCTTAa HA JBaTa BUJAA I'bOM, W30JUPAHHU B
toBa mpoyuBane - Diplodia fraxini u Diplodia seriata. Mopdonoruunure u (HU3HOIOTHIHUATE
W3CIIEABAaHUS TOTBBPKAABAT MOJEKYJIspHAaTa WACHTU(UKAIMS Ha IONYyYEHUTE PACTUTENHU NATOI€HH.
Nzomature va Diplodia fraxini ({oopuu 3, Tyrpakan 2 u JlynoBo 4) ce pa3BUBAT MPH TEMIIEPATYPU
mexay 5°C m 35°C, ¢ muaumaneH pacrex npu 5°C (0,20-0,27 mm/meH) W onTuMaiHa CKOPOCT Ha
pactex ot 3,9-4,5 mm/nen mpu 20-25°C. TemmbT Ha pacTexa psa3ko HamamnsBa Haa 30°C, cnupaiiku
HaresiHO Tipu 35°C. 3a paszmuka ot Hero, D. seriata (J{ymoBo 5) ce xapakrepu3upa ¢ Mo-BUCOKH TEMITOBE
Ha pacTeX, KaTo MpOosBsiBa OIPaHUYEHO pas3BUTHE mpH Temneparypu Haja 5°C (~1 mm/aeH) m goctura
MaKCHMaJIHa CKOPOCT Ha pacTex okoio 8 mm/aeH mpu 25°C. Pacrexst npu D. seriata ocraBa ymepen 10
35°C u cnupa Omzo go 40°C, koero mokas3Ba IO-LIMPOKA TEMIIEpaTypHa TOJEPAHTHOCT M IO-BHCOKA
ropHa TepMHYHA rpaHuia B cpaBHeHue ¢ D. fraxini. PesyaraTuTe oT TecToBeTe 3a MaTOreHHOCT MTOKa3BaT,

ye D. fraxini moxe Aa MPUYNHU HCKPO3a MO0 TbKAHUTE HA SICCHA - KAKTO 110 JIMCTATa, TaAKa U IO KJIIOHKUTE
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" BCPOATHO € 3aMECCH B M3CJICABAHUTC ClIydau Ha YBAXBAHC Ha JACCHA. HCOGXOILI/IMI/I Cca OOII'bJIHHUTCIHU

npoyuyBaHUA Ha pPasnpOCTPAHCHHUETO W CIHUACMHUOJIOrUATAa Ha D. fraxini, 3@ Ja C€ YCTaHOBU

pa3npoOCTPaHEHUETO MY Ha TEpUTOpUsATa Ha bbirapus.

7.16. Lyubenova, A. (2025). Botrytis elliptica: Discovery in Bulgaria and characterization. AS, 17(46),
22-28. https://doi.org/10.22620/agrisci.2025.46.003

Abstract

Lilies are grown for various purposes and rank among the top flower bulbs and cut flowers globally.
Botrytis blight impacts lilies in almost all cultivation areas and is regarded as the primary foliar disease
affecting Lilium spp. Botrytis elliptica is considered a limiting factor in the cultivation of ornamental
lilies, being one of the most common Botrytis species impacting Lilium spp, together with B. cinerea. In
the current study is described the isolation and identification of B. elliptica from Lilium sp. in Bulgaria.
Manifestation of the disease include oblong purple-brown lesions on the leaves and crown rot. Initially,
on potato dextrose agar (PDA) B. elliptica formed white colonies which turn gray with the aging of the
mycelia and black sclerotia appear in older cultures. The ITS region sequences of isolate Krem Pernik are
100% identical to those of B. elliptica isolates deposited in the NCBI GenBank. The conidiospores are
predominantly ovoid and ellipsoid, smooth, and translucent with average size of 23.95 um in length and
17.61 pum in width, with a corresponding ratio of 1.37. The established general growth temperatures for B.
elliptica isolate are as follows: minimal above 5°C, optimal 20°C and maximum below 30°C. The isolate
form necrotic lesions on Lilium leaves, but not on Capsicum annum. The presence of economically
important pathogen on Lilium is confirmed in Bulgaria, based on morphology, molecular and
pathogenicity tests.

Pe3rome

JInnmmure ce OTIJICXKAAT 3a pas3IMuYHU LEIIU U CE HAPCXKIAT CPEa Haﬁ-HOHyHHpHHTC JIYKOBUYHU U PsA3aHU
I[BETS B CBETOBEH MaIao. Botrytis 3acAra JUJIMUTE B MOYTH BCUUKH PallOHU Ha OTTJICKIaHE U CE CUMTA 3a
OCHOBHATa JcTHa Oosect, 3acsarama Bun Lilium. Botrytis elliptica ce cunra 3a orpanmngasari Gpaxrop
IpU OTIJICKIAHETO HAa JEKOPATUBHU JIMIIMU, KaTO € €OUH OT Hall-4eCcTO CpPElaHUTE BHIIOBE Botrytis,
3acsrammi pon Lilium, 3aenro ¢ B. cinerea. B HacTosmoro w3cieaBaHe € OMUCAHO HM30JHPAHETO U
unentudunupanero Ha B. elliptica or Lilium sp. B Bwirapus. IIposiBute Ha 3a00JsIBAHETO BKJIIOYBAT
MPOABITOBATH JMJIABO-Ka(sBM IE€THA 10 JIMCTaTa M THHEHE Ha KopoHaTta. [IspBOHAYaIHO BBPXY
kaprodeno-aekcrposen arap (PDA) B. elliptica oOpasyBa Oenui KOJOHHH, KOWTO CTaBaT CHBH C
OCTapsiIBAHCTO Ha MHIICIA, 4@ B IMMO-CTApUTC KYJITYPHU CC NOABABAT UYCPHHU CKIICPOLIUU. ITS CCKBCHIIMHU Ha
nzonatat ,,Kpem [epuux” ca 100% uaeHtnunu ¢ Te3u Ha usonatute ot B. elliptica, nemozupanu B NCBI
GenBank. KOHI/I,Z[I/IOCHOpI/ITe ca NMpeaAuMHO ﬂﬁueBHI{HH " CIIMIICOBUJHU, TTIAAKU U MOJYIIPO3pavHH, CbC

cpeneH pasmep oT 23,95 um gpmxuHa U 17,61 pm mmpuHa, CbC CHOTBETHO ChOTHOUIeHUE oT 1,37.
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VYcraHoBeHHTE TeMIepaTypu Ha pactex 3a umszonara B. elliptica ca cnemnure: munumanna Hang 5°C,
ontumanHa 20°C m makcumanHa non 30°C. M3onarhT oOpasyBa HEKPOTMYHM II€THA 1O JIMCTaTa Ha
Lilium, Ho ne u mo Capsicum annum. Hanuuuero Ha MKOHOMHUYECKH Ba)KCH MATOICH IO JIWIUHTE ©

MOTBBPACHO B brirapus Bb3 ocHOBa Ha MOP(OIOTHYHU, MOJIEKYJIIPHH U TECTOBE 32 (PUTONATOr€HHOCT.

7.17. Nikolova, M., Lyubenova, A., & Aneva, |. (2026). Thymus longedentatusessential oil and

methanolic extract: Chemical composition and activity against filamentous plant pathogens.

Bulgarian Journal of Agricultural Science, 32(1), 130-136. https://www.agrojournal.org/32/01-
14.html

Abstract

Thymus longedentatus (Degen & Urum.) Ronniger is a Balkan endemic species with a lemon-like odor
that has a limited distribution in Bulgaria. The species has been studied phytochemically, and was
successfully cultivated in the ex situ collection of IBER, BAS in the last years. The reported strong
herbicidal properties for the species’ essential oil (EO) led us to examine it for other pesticidal actions.
The present study aimed to determine the chemical composition of Thymus longedentatus EO and
methanolic extract (ME) and to evaluate their growth inhibitory activity against filamentous fungal and
oomycete plant pathogens.

The chemical composition of EO and ME was studied, using gas-chromatography/mass spectrometry
(GC/MS). The antifungal activity was evaluated by conducting in vitro bioassay towards economically
important plant pathogens: Botrytis cinerea, Fusarium oxysporum var. fragariae, Fusarium oxysporum
var. cyclaminis, Phytophthora cryptogea and Phytophtora

nicotianae. Citral isomers — neral (26.8%) and geranial (43.1%) were identified as the main components
of the EO profile. Rosmarinic acid, chlorogenic acid, feruloylquinic acid, oleanolic acid, ursolic acid,
micromeric acid, arbutin, geranic acid and hydroguinone were the main secondary metabolites in the
methanolic extract. A strong inhibiting effect against Botrytis

cinerea, Phytophthora nicotianae and Phytophthora cryptogea was established for the essential oil.
Oppositely, the methanol extract, in which the Citral isomers were not found, did not affect the mycelial
growth of the tested plant pathogens. The potency of the essential oil rich in Citral isomers, against
oomycete and fungal plant pathogens is revealed

Pe3rome

Thymus longedentatus (Degen & Urum.) Ronniger ¢ GaikaHCKA €HICMHYEH BHJ C JIAMOHOIIOJ00HA

MHpu3Ma, KOMTO MMa OrpaHUYCHO Pa3IPOCTPAHCHUC B anrapm{. BI/I,Z[’BT € U3CJICABaH (1)I/ITOXI/IMI/I‘IHO ue
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YCIEIIHO KyITUBHpaH B €X Situ xomekuusara Ha UBEW, BAH npe3 nmocnenuure romuau. ChoOIIeHHTE
CHJTHM XepOMLUAHM CBOWCTBa Ha eTepuyHOTO Macio (EM) or Buaa HM Hakapaxa Jja ro u3cjiedBaMe 3a
Jpyru MecTUUUIHU AeicTBUsA. Hacrodmoro n3cineaBane nMatile 3a 1€l Aa ONPEAEId XUMUYHHS ChCTaB
ma EM or Thymus longedentatus u meranonoBus exctpakt (ME) u 1a omeHH TAxXHAaTa WHXHOHpaIa
pacTexa akTUBHOCT cpelly (uiamMeHTO3HU I'bOMYHHM M OOMHIICTHH PACTHTENHH MAaTOTeHH. XUMUYHUST
cbctaB Ha EO m ME Oemie m3cnenBaH ¢ MOMoIITa Ha ra3oBa XpoMaTorpadus/MacCreKTpOMeTpHs
(GC/MS). IIporuBorpOMYHATa aKTHMBHOCT Oe€llie OIlcHEHA 4Ype3 MPOBSXKIAHE Ha in Vvitro OMoioruueH
aHaJIN3 CIPSIMO MKOHOMHMYECKH BayKHYM pacTUTENHHU marorenn: Botrytis cinerea, Fusarium oxysporum var.
fragariae, Fusarium oxysporum var. cyclaminis, Phytophthora cryptogea u Phytophtora nicotianae.
Hurpanaute muzomepu — Hepan (26,8%) u repanuan (43,1%) Osixa MACHTU(UIUPAHU KAaTO OCHOBHU
KOMIIOHEHTH Ha TEPUYHOMACIEHUIT mpodwi. Po3mapuHOBa KHCeNWHA, XJIOPOreHOBA KHUCENIHHA,
(hepynomIXMHOBa KHCENTMHA, OJIEaHOJOBAa KHCENTMHA, YpPCOJIOBa KHCEIMHA, MHKpPOMEpHA KHCEITHHa,
apOyTHH, TepaHMHOBA KUCEIHHA H XUJAPOXUHOH OsSXa OCHOBHHTE BTOPUYHU METaOOJIHTH B METAHOJIOBHS
eKCTPaKT. 3a eTEepUYHOTO MAClI0 € YCTAaHOBEH CHIIeH WHXxumOmpam( edekr cperry Botrytis cinerea,
Phytophthora nicotianae u Phytophthora cryptogea. O6paTtHo, METaHOIOBUAT €KCTPAKT, B KOWTO HE ca
OTKPUTH LUTPATHU U30MEPH, HE € MOBJIMII Ha MUIIETHHS PAcTeX HA TECTBAHUTE PACTHTEIHH MaTOT€HH.
Paszkpura e epukacHOCTTa Ha €TEPUYHOTO Macjo, O0TaTo Ha MUTPATHU W30MEPH, CPEIly OOMHIIETH U

rb0HU PaCTUTCIIHU IaTOI'CHU.

7.18. Lyubenova, A. (2026). Phytophthora sojae and other pathogens on soybean (Glycine max L.
Merrill) detected in Bulgaria. Bulgarian Journal of Agricultural Science, (4).

Abstract

Soybean (Glycine max L.) production is increasingly threatened by a complex of pathogens, whose
occurrence and impact remain insufficiently characterized under Bulgarian field conditions. During the
2020 and 2021 growing seasons, symptomatic soybean plants and soil samples were collected from the
Soybean Experimental Station in Pavlikeni, Central Northern Bulgaria for identification of associated
pathogens. Isolation and rhyzosphere soil baiting assays yielded bacterial, fungal and oomycete isolates,
which were identified using molecular sequencing of the ITS regions and comparison with reference
sequences in the NCBI GenBank database. The pathogens identified included Phytophthora sojae,
Globisporangium ultimum, Alternaria alternata, as well as bacterial pathogen Curtobacterium
flaccumfaciens pv. flaccumfaciens. Here we report for the first time the association of C. flaccumfaciens
pv. flaccumfaciens with soybean in Bulgaria. Morphological, physiological, and pathogenicity assays
confirmed the identity of P. sojae and demonstrated differences in cultivar susceptibility, with cultivar

Isidor showing high resistance and Srebrina and Daniela exhibiting high susceptibility. These findings
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highlight the complex etiology of soybean diseases in Bulgaria and underscore the importance of
pathogen monitoring and the use of resistant cultivars as key components of sustainable disease
management strategies

Pe3ome

[IpousBoactBoTo Ha cos (Glycine max L.) e Bce mo-3acTpalieHO OT KOMIUIEKC OT MaTOTEHH, YHETO
pasnpocTpaHeHHe M BB3JICHCTBHE OCTABAT HEAOCTATHYHO XAPAKTEPU3UPAHU MpPU OBIATAPCKUTE MOJICKH
ycnoBusd. Ilpe3 Bererarmonaute cezoHu 2020 u 2021 r., CHMOTOMAaTUYHU COEBU PACTCHUS M MOYBCHU
npobu 0sixa chOpanu or OnuTHata craHims 1o cos B [laBnukenu, Llentpanna CeBepua bwirapus, 3a
uaeHTH(GUIIMpaHe Ha CBBP3aHU ChC COSITA MATOreHu. M3omupanero oT pu3ocdepHa movBaTa U aHAIM3UTE
JIOBEJI0Xa 10 IOJIy4aBaHEeTO Ha OakTepuu, rbOM W OOMHUIIETH, KOMTO OsiXa HACHTH(QHUIMPAHH 4Ype3
MOJIEKYJISIpHO cekBeHupaHe Ha ITS permonute u cpaBHeHH ¢ pedepeHTHU MOCIENOBATEIHOCTH B Oa3ara
manan  Ha NCBI  GenBank. Wpentuduimpanwre maTtoreHn Bikiarousar Phytophthora sojae,
Globisporangium ultimum, Alternaria alternata, xakto u Oakrepuanuusi matoren Curtobacterium
flaccumfaciens pv. flaccumfaciens. Tyk 3a mbpBu mbT HOKIaABaMe 3a u3onupanero Ha C. flaccumfaciens
pv. flaccumfaciens or cost B Bwuarapus. Mopdonorinutu, GU3HOIOrHYHN ¥ (HUTOMATOIOTHYHU aHATN3H
MOTBBPIMXA UICHTHYHOCTTa Ha P. SOjae u JeMoHCTpupaxa pa3jiMKk B YyBCTBUTEIHOCTTA HA COPTOBETE,
KaTo copThT M3umop mokasza BHCOKa ycroiumBocT, a CpeOpuHa m J[aHWena - BUCOKA YyBCTBUTEITHOCT.
Te3u OoTKpUTHA AEMOHCTpHpAT CIOKHATA E€THOJIOTHS Ha OOJIECTHTE MO cosiTa B bhirapus u moguepTaBar
3HAYEHHETO Ha MOHWUTOPHHTA Ha MATOr€HWUTE M W3IMOJI3BAHETO HAa PE3UCTEHTHH COPTOBE KATO KIIFOUOBH

KOMIIOHEHTH Ha CTPaTEruuTe 3a YCTONYMBO YIIpaBIeHHE HAa OOIECTHUTE.

7.19. Lyubenova, A., Baranowska, M., Menkis, A., Davydenko, K., Nowakowska, J., Borowik, P., &
Oszako, T. (2024). Prospects for Oak Cultivation in Europe Under Changing Environmental Conditions
and Increasing Pressure from Harmful Organismes. Forests, 15(12), 2164,
https://doi.org/10.3390/f15122164

Abstract

It is assumed that climate change (global warming) worsens the living conditions for conifers and at the
same time favours the cultivation of deciduous trees, including oaks. In fact, in Poland, for example,
many more oaks are now being planted as forest-forming tree species than in the 1980s and 1990s.
However, the monitoring of the health status of European forests (according to the International Co-
operation Project) does not confirm these optimistic assumptions, and oak has been cited as one of the

most damaged tree species in terms of defoliation in recent decades. The prospects for oak cultivation in
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European forestry are therefore a combination of abiotic conditions and biotic damage factors. This
review article focuses in particular on the new threats posed by pathogenic organisms causing emerging
diseases. These include newly identified bacteria responsible for the so-called Acute Oak Decline (AOD),
Oomycetes (especially those specialised in damaging fine roots, such as Phytophthora quercina T.Jung)
and semi-parasites of the genus Loranthus. At the same time, the pressure from commonly observed
insects and fungi described in connection with the complex syndrome of oak decline, which is divided
into predisposing, inciting, and contributing factors (according to Manion’s disease spiral), has not
abated. Therefore, international, interdisciplinary research (such as that proposed in Oakland) is needed,
using modern technologies (RS remote sensing) based on the comparison of satellite images (from
different years), not only to inventory the most valuable oak stands in Europe (microrefugia) but also to
identify trends in changes in their condition and biodiversity. As RS has its limitations (e.g., resolution),
aerial monitoring should be complemented by quantitative and qualitative inventory from the ground,
e.g., monitoring of the presence of soil microorganisms using effective molecular biological methods

(e.g., Next-Generation Sequencing NGS).

Peswome: [penmnonara ce, ue M3MEHEHUETO Ha KiMMara (IJI00aJIHOTO 3aTOIUISHE) BJIOIIABa YCIOBUSTA 3a
JKUBOT Ha WTJIOJMCTHHUTE JIbPBETA W CHIICBPEMEHHO OJIATONPHUSITCTBA OTTIICKIAHETO HA HIMPOKOIHCTHH
IbpBETa, BKIIOYUTENHO Ab0oOBe. BebimHocT, B [lomma Hampumep, cera ce 3acakJaT MHOTO IOBEYe
IH00BE KaToO TOpooOpa3yBalld JIbPBECHU BHUIOBE, OTKOIKOTO Tipe3 80-Te m 90-Te roguHu HAa MUHATHUS
BeK. MOHUTOPUHT'BT Ha 37IPaBHOTO ChCTOSIHUE Ha eBporieiickuTe ropu (cropes MexayHapoaHUs TPOSKT
3a CHTPYJHHYECTBO) 00aue HE MOTBBPXKAABA TE3H ONTUMHUCTUYHHU TPEANOIOKEHUS U JHOBT € MOCOYeH
KaTo €IMH OT Hall-yBpeIEHWTE TbPBECHH BUJOBE IO OTHOIICHHE HAa OOE3JIMCTBAHETO Mpe3 TOCIEIHUTE
neceruinerusi. Cle0BaTEHO TEPCIIEKTUBUTE 32 OTTIICKIAHE HA JH0 B €BPOMEHCKOTO TOPCKO CTOMAHCTBO
3aBUCAT OT KOMOWHAIUS OT aOMOTHYHU YCJIOBHUS M OMOTHYHH (DaKTOpu Ha yBpexmaHe. Tasu 0030pHa
cratusi ce (OKycHpa TMO-CIICUATHO BBPXY HOBHUTE 3aIlJIaxH, MOPOJCHU OT IMATONCHHU OpPTraHU3MH,
MPUYHHSBAIINA HOBOBB3HUKBAIIM OosiecTr. Te BKIIIOYBAT HOBOUCHTH(HUIIMPAHU OAKTEPUH, OTTOBOPHH 34
taka HapeueHns OcTbp 16008 cnax (AOD), oomuiieT (0co0eHO Te3H, CIeNHaM3UPaHA B YBPEXKIaHE HA
¢bunuTe Kopenu, karo Phytophthora quercina T.Jung) u nonynapasutu ot poga Loranthus. B chmioro
BpeMe, HATUCKBT OT YECTO HAOIOaBaH HACEKOMHU U T'bOH, OMMCAHU BHB BPB3Ka ChC CIOXKHUS CHHIIPOM
Ha JH0OB Craj, KOWTO € pasjejieH Ha Mpeapas3moliaraiy, MoA0yXJalld W JONpUHACIIM (hakTopu
(ciopen crnmpanara Ha Oomectta Ha MannoH), He e Hamamsul. ClieoBaTeHO ca HEOOXOIMMH
MEXKIyHapOHHU, WHTEPAUCIUIUIMHAPHN W3CieABaHus (kaTo mpeminoxkeHute B OyKiIaHI), WU3IMOI3BAIIN
CbBPEMEHHHM TEXHOJOTMH (JAMCTAHIIMOHHO HAOJIOJICHHE C PaJMOYECTOTHO CKaHUpaHe), 0a3upaHu Ha

CpaBHCHUC Ha CATCIIMTHU I/I306pa)I(€HI/I$I (OT pas3iiniuHun FO,Z[I/IHI/I), HC CaMO 3a MHBCHTApH3alusd Ha Haii-
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LeHHUTE 1H00BH HacaxIeHus B EBpona (Mukpopedyruymu), HO U 3a HACHTH(UIMpaHEe HAa TEHICHIINU B
MPOMEHUTE B TSIXHOTO ChCTOsSHUE M OuopasHooOpasue. Thil kato RS mma cBouTte orpaHnveHus (Hamp.
pe3omonus), BB3AYIIHUAT MOHUTOPUHT TpsiOBa na OBbJe MOMBIHEH OT KOJIMYECTBEHAa M KadecTBEeHa
WHBEHTapu3alus OT 3eMsTa, Halp. MOHMTOPUHI Ha HAJIMYMETO Ha TMOYBEHHM MHUKPOOPraHU3MHU,
W3IION3BAHKN eEKTHBHU MOJICKYJISIpHO-OnonornyHu Meroau (Hanp. NGS 3a cekBeHUpaHe OT Cie[BaIlo

TIOKOJICHHUE).

7.20. Lyubenova, A., Nikolova, M., & Slavov, S. (2023). Inhibitory effect of Greek oregano extracts,
fractions and essential oil on economically important plant pathogens on soybean. Agricultural Science
and Technology, 15(12), 61-66.

Abstract

The inhibitory potential of Greek oregano extracts, fractions and essential oil on three economically
important plant pathogens on soybean was examined. In vitro experiments were conducted to determine
the effects of essential oil (EO), acetone exudate (AE), methanol extract (ME), and its polar (PF) and non-
polar (NPF) fractions, originating from O. vulgare ssp. hirtum plants, on the mycelial growth of
Phytophthora sojae, Pythium debarianum, and Alternaria alternata, which were isolated from diseased
soybean plants. Seven variants: EO, AE, ME, PF, NPF at concentrations of 1200 mg/ml, blank (with the
solvent - DMSOQ) and control (without treatment) were performed with all isolates. The mycelial growth
of P. sojae was inhibited to the greatest extent - over 95% reduction of growth under the impact of EO,
ME, AE and NPF. In A. alternata variant there was also a high degree of growth inhibition - most
pronounced in EO variant (97%) and least in ME variant (78%). The weakest inhibitory effect of the
studied extracts was observed in P. debarianum — between 27% (NPF) and 36% (ME). In polar fraction
treatments, growth enhancement was observed in P. sojae and A. alternata. Oregano essential oil,
methanol extract, acetone exudate and non-polar fraction can be considered as promising candidate active
compounds of potential biopesticide formulations for the control of soybean diseases.

Pe3rome

NzcnenBan e HHXUOWTOPHUAT MOTEHITMAN Ha €KCTPAKTH, GPAKIUU M €TEPUIHO MACITIO OT TPHIKU PUTAH
BBPXY TPH HKOHOMHYECKH Ba)KHHM PACTUTEIHU MATOreHa 1o cosra. [IpoBeaeHu ca in Vitro ekcriepuMeHTH
3a ompenensHe Ha edekruTe Ha erepuyHo Macio (EM), ameroHoB excymaT (AE), METaHOIOB eKCTpakT
(ME) u uerosure nossipau (I1®) u wenomsipau (HIID) dpakuuu, nomydenu ot O. vulgare ssp. hirtum,
BBPXy MUIENHHs pacTex Ha Phytophthora sojae, Pythium debarianum u Alternaria alternata, usonupasu
oT OOJIHM COEBH pacTCHus. MI/II_IeJ'IHI/IS{T pPacTeiK Ha P. Sojae € I/IHXI/I6I/IpaH B Hal-rojsiMa CTEIEH - Hajg
95% penyumpaHe Ha pactexxa moj Bw3zaeiictBuero Ha EO, ME, AE u HII®. Ilpu A. alternata ceimo e

Ha6moz[aBaHa BHUCOKa CTCIICH Ha I/IHXI/I6I/IpaHe Ha pacTexa - Hal-CHITHO H3pa3CHO IIpU BapuaHTa C EM
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(97%) wu wmaii-cmabo mpu Bapuanta ¢ ME (78%). Haii-cab uuxuOupamy eheKT Ha H3CICABAHUTE
ekcTpakTu ¢ HaOmoxaBaH npu P. debarianum - mexay 27% (HII®) u 36% (ME). Ilpu tperupanus c
nossipHa (paxuus e HabarIaBaHO YCHIIBaHE Ha pactexa npu P. sojae u A. alternata. Etepuuno macio ot
pHraH, METaHOJIOB EKCTPAKT, alleTOHOB EKCYJaT W HemoyispHa (pakiys MOraT Ja ce pa3riIekKAaT KaTo
oOellaBaliyd KaHIUIAT-aKTUBHU CHEIMHEHHS B MOTCHIIMAIHU OWOMECTUIHIHH (OPMYIMPOBKH 32

KOHTPOJ Ha OOJIECTH IO COsTa.

7.21. Kostov, K., Christova, P., Lyubenova, A., & Slavov, S. (2019). Diversity of Oomycete Species in
the Riparian Ecosystem of Iskar Gorge. Book 4 - Scientific Sessions of the Faculty of Biology, 104, 90-99.
https://www.uni-

sofia.bg/index.php/eng/content/download/217048/1459639/version/2/file/KD 2018 11.pdf

Abstract

The fungus-like oomycete organisms are often associated with inland waters and riparian ecosystems.
Some of them are primary saprophytes utilizing plant debris. Others are able to infect different plant
species causing diseases, occasionally with devastating intensity. Rivers are major environment and
distribution route of these organisms and as such their presence and composition in the inland waters is a
subject of intensive research in the last years. In order to study the diversity of the oomycete species, with
an accent to those which belong to genus Phytophthora, in the longest river in Bulgaria - Iskar, we have
used a "baiting" method to catch swimming zoospores. "Baits" were placed in the river at 7 locations
along the Iskar Gorge. The collected isolates were grown on nutrient media for their morphological and
genetic characterization. As a result, we have found species of 3 genera - Phytophthora, Phytopythium
and Pythium with respectively 3 (Phytophthora lacustris, Phytophthora gonapodyides, Phytophthora
chlamydospora), 2 (Phytopythium litorale, Phytopythium montanum) and 1 (Pythium sp.) representatives.
All the above Phytophthora species are phylogenetically related as members of clade 6, the
representatives of which are commonly isolated from rivers. Some of these species had demonstrated
weak to moderate pathogenicity against several plant species in controlled experiments. Most of the
oomycete species we found are probably natural inhabitants of the studied riparian ecosystem. No
guarantine species have been found.

Pe3ome

F’L6OHO,Z[06HI/ITG OOMUICTHU OpraHu3MH YECTO Ca CBBpP3aHU C BBTPCIIHU BOAOCMU U KpaﬁpeqHH
ekocucteMu. Hakom oT TIX ca II'bpBUYHHA C&HpO(i)I/ITI/I, H3NO0JI3Balll PACTUTCIIHU OCTATbhLMU. I[pyrI/I ca
CIIOCOOHU Ja 3apa3dBaT pas3iIMYHA  PACTUTCIHU BUOBC, HpPI‘IPIHHBafIKPI GOHQCTI/I, IIOHAKOIra ¢C

onyCcTommTeiiHa HWHTCH3UBHOCT. PexuTe ca ocHoBHa cpeaa W ObT HA pPas3npoOCTPAaHCHUEC Ha TCE3U
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OpPraHM3MH M KaTO TaKWBa TSIXHOTO MPUCHCTBHE M CHCTAB BHB BBTPCIIHHTE BOJOEMH € OOCKT Ha
WHTCH3MBHHU W3CIICBAHUS IPE3 IMOCICAHUTE TOAMHHU. 3a Jla NpOy4YHM pa3HOOOpa3HeTo Ha BHIOBETE
OOMHUIICTH, C aKIEHT BBPXY TE3M, KOMTO NMpHHAISKAT KbM pon Phytophthora, B Haii-gwirata peka B
bearapus - Uckbp, n3non3Baxme MeTo Ha "ipuMaMka', 3a 1a yJIOBUM IUTyBaliy 3oocrop. "Ilpumamkn”
0sixa IMOCTaBEHU B peKaTa Ha 7 MecTa I10 npoTexeHune Ha Mckbpckoro neduie. ChOpaHuTe u3oiaTu Osxa
KyJATHUBUPAHH BBPXY XPAHHUTEIHHU CPEIH 3a TAXHOTO MOP(OJIOrHMYHO U TEHETUYHO XapakTepusupane. B
pe3yaTar Ha u3cienBaHeTo Osixa uaeHTuUIMpaHu BuaoBe ot Tpu poaa — Phytophthora, Phytopythium u
Pythium, a umenno: Phytophthora lacustris, Phytophthora gonapodyides, Phytophthora chlamydospora,
Phytopythium litorale, Phytopythium montanum u Pythium sp. Bcuuku n3omupaHu MpeacTaBUTENN Ha
pon Phytophthora ca ¢unorenersuHo cBBbp3aHH B KiIaq 6, YHUTO YIEHOBE OOMKHOBEHO CE M30JHMPaT OT
peuHH eKocucTeMH. [Ipy KOHTpOJIMpaHW EKCIIEPUMEHTH HSKOW OT Te3M BHJOBE NpOsBsBAT ciaba 1o
YMEpEHa MaTOICHHOCT CIIPpAMO HAKOJIKO pPAaCTUTCIHU BHJA. IToBeueTo ot YCTaHOBCHUTC OOMUIIECTH
BEPOSITHO Ca eCTeCTBEHH OOMTATENM Ha M3CiienBaHaTa Kpaiipedna exocucrema. He ca KOHCTaTHpaHU

KapaHTUHHH BUJOBE.
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