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Pesrome

domorncuckT win CUBUTE TETHA TI0 CIIBHYOTIIEAa ¢ Tenemopd Diaporthe helianthi w anamopd Phomopsis
helianthi e eHa OT MKOHOMUYECKHU BaXKHUTE OOJIECTH I10 CIIFHYOTJIE/Aa B CBETOBEH MaIiad. 3aryouTe, mpuauHs-
BaHHU OT natorexa gocrurat 40% oT NpoyKTUBHOCTTA, @ B MAaCJIEHOTO ChbpxkaHue - 15-20%. M3non3Banero Ha
YCTOWYMBY XHOPHUIH ce ITpHeMa 3a Haii-e(peKTHBHATA MsIpKa 32 KOHTPOJI Ha OOJIEeCTTa. YCTaHOBEHOTO arpecuBHO
BapupaHe B MMOIMYJIAIMUTE Ha [TATOreHa Ch3/laBa 3HAYUTEITHU TPYTHOCTH B CEJICKIIMOHHUS Tiporiec. [Topanu ToBa,
TIeJITa Ha HacTOSAMIOTO MTPOYYBAHE € Ja C€ YCTAaHOBU arpeCUBHOCTTA Ha W30JaTH oT Diaporthe helianthi ¢ ornen
MO-HATATHITHOTO UM M3IIOJI3BaHE KATO MapKEPH B CEJIEKIMATA Ha YCTOWYMUBOCT KbM rroara. B usciensaneTo ca
BriroueHH 30 M3osaTa Ha rpOaTa OT YETUPH arpOSKOJIOTUYHY 30HU B bhirapus. ATpecHBHOCTTA Ha U30JIATHTE
€ ycTaHOBEHa IIPH MOJICKH YCJIOBHSI, Upe3 U3KYCTBEHO 3apa3siBaHe Ha xuOpun [esena u copt @aBoput no Straw
MeTona. THOKyIupaHeTo € OCHIIECTBEHO BBB (ha3a Hauasno Ha IIb(TEX, a pe3yITaTuTe ca OT4eTeHH ciiel 14 nHu
mo 9 - 6anHa ckaja. Ha ocHOBa 6anHaTa oIieHKa € 34ucIieHa IIomnTa moj kpusara Ha passutue (AUDPC) mpu
BCEKH I'€HOTHII, KAKTO M CPEeIHATA TUTOII O] KprBaTa Ha pa3BuTHe 3a aBaTta reHotuna (AAUDPC). YcranoBeHo
€ BHCOKO JIOCTOBEPHO BJIIMSHUE Ha TEHOTHIIA U U30JIaTa, KAKTO U Ha TAXHOTO B3aumoseicTeue (P<0.0001). Bu-
COKa arpecuBHOCT crpsiMo xuOpuj JleBena mokaspar LIECT OT NPOyUYBaHHUTE U30JaTH. [leBeT OT mpoyuBaHUTE
M30JIaTH MOKA3BaT BUCOKA arpecUBHOCT MO oTHolIeHue Ha copT daBoput. C Hall-BUCOKA arpeCUBHOCT CHPSMO
MpOyYBaHUTE TEHOTHUIH ce XapakTepusupar uzonat 29 (21-211) (AAUDPC=52.0), cnensan ot nuzonar 6 (21-
6212), kaTo pa3IUKUTE B CTOMHOCTUTE HE ca TOCTOBEPHHU. BaprpaHe B arpecHBHOCTTA Ha M30JIATUTE ce HAOIIO-
JlaBa BBB BCEKH €IMH OT MPOM3BOJICTBEHUTE paOHMU, KaTO arpeCHBHOCTTA HA M30JaTuTe ¢ mpousxon Kaprobar
€ TI0J1 CpeiHaTa OT BCUYKH MPOYYBaHHU.
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Abstract
Phomopsis or Sunflower gray spot with telemorph Diaporthe helianthi and anamorph Phomopsis helianthi is
one of the economically important diseases of sunflowers worldwide. Losses caused by the pathogen reach 40%
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of productivity, and in oil content - 15-20%. The use of resistant hybrids is considered the most effective measure
to control the disease. The established aggressive variation in pathogen populations creates significant difficulties
in the breeding process. Therefore, the aim of the present study was to determine the aggressiveness of Diaporthe
helianthi isolates with a view to their further use as markers in the breeding of resistance to the fungus. The study
included 30 isolates of the fungus from four agro-ecological areas in Bulgaria. The aggressiveness of the isolates
was established under field conditions, by artificial inoculation of the Deveda hybrid and the Favorit variety using
the Straw-method. The inoculation was carried out at the beginning of flowering, and the results were reported af-
ter 14 days on a 9-point scale. Based on the score, the Area Under Disease Progress Curve (AUDPC) for each gen-
otype was calculated, as well as the Avarage Area Under Disease Progress Curve for both genotypes (AAUDPC).
A highly significant influence of genotype and isolate, as well as their interaction (P<0.0001), was found. Six of
the studied isolates showed high aggressiveness towards the Deveda hybrid. Nine of the studied isolates showed
high aggressiveness in relation to the Favorit variety. Isolate 29 (21-211) (AAUDPC=52.0), followed by isolate 6
(21-6212) are characterized by the highest aggressiveness compared to the studied genotypes, and the differences
in values are not significant. Variation in the aggressiveness of the isolates was observed in each of the production

areas, with the aggressiveness of the isolates of Karnobat origin being below the average of all studied.
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BBBEJIEHUE

CuBuTe NETHa MO CIBHYOITENA, C MPHUYUHU-
Ten ¢urTonaTtoreHHata reda Phomopsis helianthi
(monoBa Qopma Diaporthe helianthi Munt.-Cvet.
et al.) e cpeqr OCHOBHUTE 3a00JIIBAHUSI TIO CIIBHYO-
TJIesia mpe3 MOCISHUTE TPH JECETHIICTHS. 3a TPHB
IIBT IIATOTEHBT € PETUCTPUPAH B IPOBUHIMUA Boii-
BonuHa (CepOus) u PymbpHuUs mpe3 1980 r., kora-
TO Ca HAaHECEHU TOJIEMH MKOHOMHYECKH IIETH Ha
MPOM3BOJCTBOTO HA CIBHYOIJIEA B JBETE CTPAaHU
(Muntanola-Cvetkovic et al., 1989; Vranceanu et al.,
1992). bonectra e mMpoko pasnpoctpaHeHa B EB-
pomna, ABctpanus, A3zusi, CeBepHa u FOxxHa Amepu-
ka (Gulya et al., 1997; Viguié et al., 1999a; Skoric et
al., 2012; Zambelli et al., 2021). V nac 3abonsBane-
TO € oTKkpuTo 1pe3 1984 r. (Mihailova). [Tarorensr
€ Hali-BpEIOHOCEH MPH YCIIOBHS HA MPOIBIKUTEN-
HU TI0-BHCOKH TEMIIEpaTypH M BHCOKA BIIAYKHOCT.
(Oprea et al., 2022). 3arybute Ha nOOUBa ca B pe-
3yJITaT Ha MO-MaJKU MHUTH U TO-JIEKO CeME B TSX.
[Ipu no-cuiiHO HamaieHUe Ha PACTEHUETO MU MH-
dexTupaHne B mo-panHa ¢aza OT pa3BUTHETO MY CE
HaOmoaBa npevynBaHe Ha cTr010TO (Debaeke &
Moinard, 2010).

[TaToreHsT Mpe3uMyBa BbPXY PaCTUTEITHUTE OC-
TaTBLU KaTO MULEI WIH MEPUTEIHHA, KOETO MPaBU
noOpara arpoTexXHHKa 3abJDKUTEIHO YCIOBUE 32
IpeBeHIMs U orpaHnvaBane Ha OonectTa (Debaeke
& Estragnat, 2003; Encheva et al., 2003; Debaeke
& Moinard, 2010). He3aBucumo oT TOBa, Cbh3/1aBa-
HETO U BHEAPSABAHE B MPOM3BOJACTBOTO HAa YCTOM-

54

YHBHM T'CHOTHIIN CE MpHeMa 3a Hal-eUKACHUAT U
€KOJIOrOCh00pa3eH METOJ 32 KOHTPOJI Ha marore-
Ha (Mathew et al., 2018). [TocTuraneto Ha 3a/10BO-
JUTETHA YCTOWYMBOCT TIPU CIBHYOIIIEAA € TICHO
CBBP3aHO C MPOyYBAHE arpecCUBHOTO BapupaHE B
TOMyJIaluTe Ha rpoara. Peaumna nicnenBanmst mo-
Ka3BaT, 4e PeaKInsATa HAa H3XOTHUTE U CEJICKIHOH-
HHM MaTepHaJH € TSICHO CBBbP3aHa C arpeCHBHOCTTA
Ha nzonarute (Herr et al., 1983; Viguié et al., 1999b;
Mathew et al., 2018).

Lenta Ha HACTOSIIOTO MPOyYBaHE € Ja ce yc-
TAHOBHM arpeCUBHOCTTA Ha M30JIaTH OT Phomopsis
helianthi B bpnrapusi ¢ oraen o HaTaTBITHOTO UM
U3M0JI3BAHE B CEJICKIIUSATA HA YCTOMYMBOCT K'bM I1a-
TOTCHA.

MATEPHUAJIN U METOAHN

[IpoyuBaneTo BkitouBa 30 m3onara, chOMpanu
OT Pa3JIMYHU TPOM3BOJACTBCHU PAalOHU HA TEpPU-
Topusita Ha ctpanara (Tabmn. 1). ArpecuBHOCTTa
Ha M30JIaTHTE € yCTAaHOBEHA Ype3 3apassiBaHe Ha
crpHYOrIIenoB xubpua Jesena u copt daBoput
IpU TIOJICKH yCiIoBHs. [ eHOTHIIMTE Ca 3aceTu B pe-
JoBe ¢ AbJoKrHA 2,40 m, MeXIypeaoBO pa3cTos-
Hue - 0.7 m u BpTpepenoso - 0.30 m. 3apa3sBane-
TO € OCBIIECTBEHO BbB (heHO(Da3a OyTOHU3AIIMS 11O
STAW wmetona (Encheva & Kiryakov, 2002; Petrova
et al., 2021). 3a menTa, TUCTHUTE APHKKH HA €IH-
HUYHHM JINCTA OT CPETHUTE €TaXXU HA PACTCHHETO
ca OTpsI3aHU Ha Pa3CTOSHUE 3 CM OT JINCTHUS Bb-



Taoamua 1. [Tnom nox kpuara Ha passutue (AUDPC) u cpeanara mion nog KpuBaTa Ha pa3BUTHE
(AAUDPC) ipu 30 uzomnarta Ha Phomopsis helianthi cnen naokynupane Ha xuopuy Jlesena u copt @aBoput
Table 1. Area Under Disease Progress Curve (AUDPC) and Average Area Under Disease Progress Curve
(AAUDPC) of 30 isolates of Phomopsis helianthi after inoculation of Deveda hybrid and Favorid variety

AUDPC
Ne W3zomnat/Isolate ITpousxon/Origine Deveda/ Favorid/ AAUDPC

Hesena ®dasopur
1 Ph21-611 JI3U/DAI 10,83 6,50 8,67
2 Ph21-612 JI3U/DAI 58,50 23,83 41,17
3 Ph21-613 J3U/DAI 23,83 6,50 15,17
4 Ph21-614 JI3U/DAI 39,00 52,00 45,50
5 Ph21-6211 JI31/DAI 32,50 56,33 44,42
6 Ph21-6212 JI3U/DAI 6,50 34,67 20,58
7 Ph21-6213 JA31/DAI 15,17 6,50 10,83
8 Ph21-6214 JA3U/DAI 34,67 21,67 28,17
9 Ph21-6221 J31/DAI 43,33 23,83 33,58
10 Ph21-6222 JA3U/DAI 28,17 36,83 32,50
11 Ph21-6223 J3U/DAI 39,00 32,50 35,75
12 Ph21-6224 JA3U/DAI 49,83 6,50 28,17
13 Ph21-6231 J3U/DAI 19,50 23,83 21,67
14 Ph21-6232 J3U/DAI 6,50 6,50 6,50
15 Ph21-721 Kapuoo0at/Karnobat 30,33 17,33 23,83
16 Ph21-722 Kaprobar/Karnobat 15,17 30,33 22,75
17 Ph21-723 Kapno6ar/Karnobat 13,00 34,67 23,83
18 Ph21-724 Kapno6ar/Karnobat 13,00 6,50 9,75
19 Ph21-411 Pyce/Ruse 56,33 26,00 41,17
20 Ph21-412 Pyce/Ruse 6,50 6,50 6,50
21 Ph21-413 Pyce/Ruse 49,83 32,50 41,17
22 Ph21-414 Pyce/Ruse 6,50 6,50 6,50
23 Ph21-415 Pyce/Ruse 6,50 6,50 6,50
24 Ph21-423 Pyce/Ruse 13,00 41,17 27,08
25 Ph21-451 Pyce/Ruse 36,83 26,00 31,42
26 Ph21-452 Pyce/Ruse 15,17 23,83 19,50
27 Ph21-241 SImG01n/Yambol 6,50 6,50 6,50
28 Ph21-231 SImGo11/Yambol 41,17 23,83 32,50
29 Ph21-211 SIm6011/Yambol 54,17 49,83 52,00
30 Ph21-212 SIm6011/Yambol 10,83 10,83 10,83
Average for genotype/Cp. 3a reHOTHITA 26,07 22,89 24,48
LSD 0,05 Genotype 1,70
LSD 0,05 Isolate 6,57
LSD0,05Gx1 9,29
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3en. B oTrpesa e BTbKHATa €JHOCTPAHHO 3aTBOpE-
Ha TJacTMacoBa ciaMka (6 x 25 mm), cbbpikaiia
arapoB JIUCK C MHIIEN, OTpsi3aH OT mepudepusTa
Ha 5-IHEBHA KyNTypa Ha W30JlaTa, BBPXY XpaHU-
tenHara cpena PDA. C Bceku u3onar ca 3apa3eHu
M0 IIECT PacTeHHsl OT ChOTBETHUA TreHOTHUIl. [lo
JIBE pacTEeHUs OT TEHOTHI ca 3apa3eHu ChC CBO-
0omeH OT MHQEKIHs arapoB IHUCK, KaTO KOHTPO-
na. Peakmusra Ha oOpasmuTe € orueTeHa 14 nHuU
CcJIe/l MTHOKYJIMpaHe 1o CieAHarta 5 - 6aliHa ckana:
1- nuncBaT cMMNTOMH, 3- ETHA BBPXY CTHOJIOTO
C TOJIEMHHA J0 5 ¢cm 5- MeTHa BBPXY CTHOJIOTO C
rojieMuHa HajJ 5 cm, 7- IETHOTO 0OXBala ChCe-
HUTE JUCTHU BB3IH, 9- MpedynBaHe Ha CTHOIOTO.
Ha ocHoBa 6ayiHaTa oLleHKa € M34HCIIeHa IUIOLITa
nox kpuBata Ha pa3sutue (AUDPC) mpu Bceku
reHorun (Simko & Piepho, 2012), kakto u cpen-
HaTa rionl noj kpuBara Ha pazsutue (AAUDPC)
3a IBaTa TeHOTHUIA. AHAJIU3BT Ha BapHaHca 3a pe-
aKIMsITa Ha JBaTa TEHOTHUIIA KBbM IPOYYBAHUTE
M30JIaTH € OCBILECTBEH C MOMOIITA Ha MPOrpaMeH
nponykt IBM SPSS 19.0.

PE3YJITATU U OBCBXKJIAHE

AHanu3bT Ha BapHaHca 3a peakuusTa Ha Xu-
opun Jesena u copt @aBoput cupsamo 30 uzonarta

Ha Phomopsis helianthi moka3Ba BUCOKa JOCTOBEP-
HOCT Ha CAMOCTOSITEJTHOTO U CHBMECTHO JICUCTBHE
Ha ipoyuBanuTe pakropu (P<0.0001). Haii-Bucoku
croitHoct Ha AUDPC no oTHomienne Ha XuOpua
JeBena nokassa uzonar Ph21-612, ciegsan oT us-
onatu Ph21-411, Ph21-6224, Ph21-413, xaro pa3mnu-
KHTE MKy TiIX He ca noctoBepuu (Tabm. 1, dur.
1). Hucku crorinoctn Ha AUDPC cripsimo xubpua
noka3Bat Ph21-6212, Ph21-6232, Ph-21241, Ph21-
412, Ph21-414, Ph21-415 (AUDPC =6.50), kato pa3-
JTUKUTE MEXAY TAX He ca okazaHu. He ca ycrano-
BEHHU JIOCTOBEPHH PA3IIUKU M MEXKy T€3U U30JIATH,
u m3ojatu Ph21-452, Ph21-611, Ph21-6213, Ph21-
722, Ph21-723, Ph21-724, Ph21-423, Ph21-212.

ITo orHomenue Ha copt PaBOpUT, HAH-BUCOKHU
crorinoctu Ha AUDPC nokaspa n3onar Ph21-6211,
cieasaH ot uzonatu Ph21-614, Ph21-211, xato pa3-
JUKHATE MKy TSX He ca foctoBepHH. (Tab. 1, Our.
1). Hucku croiinoctn mokas3sar 10 ot u3onarure:
Ph21-611, Ph21.6.1/3, Ph21.6.2.1/3, Ph21.6.2.2/4,
Ph21.6.2.3/2, Ph21.7.2/4, Ph21.4.1/2, Ph21.4.1/4,
Ph21.4.1/5, Ph21.2.4/1 (AUDPC =6.50). Ilpu cpas-
HSIBaHE C OCTaHAJIUTE M30JaTH, PE3yJITaTUTE MO-
Ka3BaT, ue caMo mpu eauH ot Tsax Ph21-212 ne e
YCTaHOBEHA JIOCTOBEPHA pasliMKa, CIPSIMO TE3H C
Hal-HUCKA CTOWHOCT.

Hait-Bucoka arpecHmBHOCT CHpsMO JiBaTa Tre-
HOTHIIAa € YycTaHoBeHa mpu wu3omar Ph21-211
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®urypa 1. Paznpenenenue va 30 uzonara Ha P. helianthi na ocHOoBa cToriHOCcTHTEe HA AUDPC mpun
MHOKYyIMpane Ha xubpun Jlesena u copt dasopur
Figure 1. Distribution of 30 isolates of P. helianthi based on AUDPC values inoculating
Deveda hybrid and Favorid variety
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(AAUDPC=52.00), cnensan ot um3omat Ph21-614
(45.50), kaTo pa3NMKHUTE MEXKAY HU30JATHTE HE ca
nocrosepuu nipu LSD . (Tabx. 1, ®ur. 2). He ce
Ha0JII01aBaT JOKAa3aHU Pa3JIMKU B CTOWHOCTUTE Ha
nzonat Ph21-6211 u uzonar Ph21.-614. C naii-nucka
arpecuBHOCT ce xapakTtepusupar Ph21-6232, Ph21-
412, Ph21-414, Ph21-415 u Ph21-241, caenBanu ot
Ph21-611, Ph21-724, Ph21-212 u Ph21-6213, xaro
paznukute B croiiHocTuTe HAa AAUDPC He ca no-
Ka3aHH.

[Ipu 14 oT npoy4yBaHUTE U30JaTH HE CE€ HAOIIO-
JlaBaT JOCTOBEPHU pA3JIHMKH B CTOMHOCTUTE Ha
AUDPC npu nBata renoruna. [Ipu 10 uzonara ca
YCTaHOBEHH JIOCTOBEPHO IO-BHCOKA arpecHBHOCT
KbM xuOpuy JleBena, a mpu meCT — MO-BUCOKA ar-
PECHBHOCT I10 OTHOIIIEHHE Ha cCOPT DaBOPUT.

[Tomyuenute pe3ynTaTH NOKa3BaT HaJIWYHe-
TO Ha 3HAYUTEIHO BapHpaHe B arpECHBHOCTTA Ha
W30JIaTUTE, KAaKTO B OTJCIHUTE MPOU3BOACTBEHU
paiionu, Taka u Mmexay Tax (Pur. 2). C Hail-HuCKa
arpecuBHOCT C€ OTJIMYABaT U30JATUTE C MIPOU3XO]
KapnooOar, ipu kouto croitHoctuTe HAa AAUDPC
ca MoJ cpeaHaTa CTOMHOCT 3a BCHYKH HM30JaTH
(AAUDPC = 24.48). Paznuuus B arpecMBHOCTTa
Ha M30JIaTUTE OT PA3INYHU palioHU B brarapusd e
ycraroBeHO 1 oT Encheva (2002). Cniopen aBTopa,
peaxiusTa Ha IPOyYBaHUTE JIEBET XUOpUIa € Tsic-
HO CBBbp3aHa C arpeCHBHOCTTA Ha U3MOJI3BAHUTE U3-
onatu. B HacTosmoro npoyuBane xubdpun Jlesena

TOKa3Ba TO-BUCOKA TYYBCTBUTEITHOCT B CpaBHEHHUE
cbe copT PaBOpHT, KaTO pa3IUKHUTE ca JJOCTOBEP-
HU. Te3n pe3ynTaTtu NOTBBPXKAaBAT CTAHOBHILETO,
4e CeJeKIMATa Ha YCTOHYMBOCT TpsOBa Ja € Ha-
COYEHA KBM CBIIECTBYBAILIOTO arpeCMBHO Pa3HO-
oOpa3zue B momynanuuTe Ha narorena (Mathew et
al., 2015).

U3BOJIM

[Tomy4yenuTte pe3ynTaTd OT MPOYUYBAaHE arpe-
cuBHocTTa Ha 30 uzonata ot Phomopsis/Diaporthe
helianthi no oTHOILIEHHNE HA JABA CITbHYOIJICIOBU I'e-
HOTHIIA HY JIaBaT OCHOBAHUE J]a HAIIPaBUM CJICTHH-
T€ U3BOJIH.

ATpecrBHOCTTA Ha N30JIATUTE € TACHO CBhp3aHa
C PacTUTEIHMS T€HOTHUII, KATO B3aMMOJCHCTBHETO
MeX [y /1BaTa (aKTopa € J0Ka3aHo IPU BUCOKA CTe-
neH Ha goctoBepHocT (P<0.0001).

VYcraHOBeHa € BapupaHe B arpeCMBHOCTTA Ha
M30JIATUTE KAKTO B MPOYYBAHUTE TPOU3BOJICTBEHU
palioHH, Taka U MEXIY TAX.

CroitHoctute Ha AAUDPC 32 n3onarure ¢ mpo-
nzxon KapnoOar ca mox cpeanara 3a BCUYKH BKITIO-
YEeHH B U3CJICIBAHETO.

Xubpun JleBena mokasBa MO-BHCOKA YyBCTBH-
TEJIHOCT K'bM M30JIaTUTE B CpaBHEHHE ChC copT Da-
BOPHT.
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®durypa 2. Paznpenenenue Ha 30 uzonara ot P. helianthi B 3aBucumoct ctoiiHocTute Ha AAUDPC
Figure 2. Distribution of 30 P. helianthi isolates according to AAUDPC values
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