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4.1. Encheva J., D. Valkova, P. Shindrova, 2012. Mutant sunflower line R 171, produced through in vitro
mutagenesis of immature embryos. Bulgarian Journal of Agricultural Science, 18(3): 342-347;

ISSN 2534-983X (Online) Web of Science (ESCI), Scopus

http://www.agrojournal.org/18/03-06-12.pdf

Abstract: Immature sunflower (Helianthus annuus L.) zygotic embryos of sunflower fertility restorer line 2571 R
were treated with ultrasound before plating in the embryo culture medium. Some mutant plants were isolated
and self-pollinated for several generations. New sunflower forms with inherited morphological and biochemical
changes were obtained through selection and self-pollination. The genetic variations included 16 morphological
and biochemical agronomic traits. In our study the plant height, length of branches, leaf petiole length, head
diameter and seed yield per head were the most unstable, based on all investigated characters. In comparison to
the control line 2571 R, increasing in the mean value of the indices was registered for 68.8 % of the total number
of characters. Stability after the number of leaves, number of branches demonstrated induced mutagenesis, seed
width and seed thickness. Reduction of mean value was register for 1000 seed weight. i.e. 6.3 % of the indices.
Increasing of seed yield per head, oil content in seed and resistance to parasite Orobanche cumana of the new
mutant line 171 RM is desire combination at breeding program of sunflower.

4.1. Enuesa 1O., [. Bvnkosa, . WnHaposa, 2012. MyTtaHTHa AaMHKUA cabHYorned R 171, nonydeHa ypes in vitro
MyTareHes oT He3penu 3apoauniun. Bulgarian Journal of Agricultural Science, 18(3): 342-347;

ISSN 2534-983X (Online) Web of Science (ESCI), Scopus

http://www.agrojournal.org/18/03-06-12.pdf

Peslome: Hespenu 3apoauiun cnvHYornen, (Helianthus annuus L.) oT AMHMA, Bb3CTaHOBUTEN Ha GepPTUAHOCTTA
2571 R ca TpeTupaHu C yATPa3BYK Npeau 3acakaaHe B cpefa 3a KyATMBMpaHe. M30aMpaHnM ca HAKOU MYTaHTHU
pacTeHMA M CaMOoONpaLleHN B HAKOAKO reHepaumn. HoBu dopmu cnbHYoraes ¢ yHacaeaeHn mopdhonormiyHn u
OUMOXMMUYHM M3MEHEHMA ca MojyvyeHu ype3 oTbop M camoonpallBaHe. [eHETUYHUTE U3MEHEHUs BKAto4yBaT 16
MOPGHONOTUYHN U BEOXMMUYHM MPU3HALM. B HalweTo npoyyBaHe BUCOYMHATA Ha PACTEHUATA, Ob/KMHATA Ha
pa3K/JOHEHMATA U NUCTHATA APbXKKA, AMaMeTbpa Ha nNuTata M fobmBa Ha ceMeHa OT NMUTA Ca Hal-HecTabuHu, B
CpaBHEeHWe C BCUYKM NPOyyYBaHWU MNpuU3HaUWU. B cpaBHeHMe C KOHTponata, aAnHua 2571 R, e pernctpmpaHo
yBe/IM4eHne Ha cToMHOCTUTE Ha 68.8 % oT 0bwwma 6poi npmusHaum. YCTaHOBEHA e CTabUAHOCT No OTHOLIEHME Ha
npusHaumte 6poit nucta, 6pPoi pPasKNOHEHUs, WUMPUHA WM MNABTHOCT Ha cemeHaTa. HamaneHue Ha cpegHaTa
CTOMHOCT € 6,3% e peructpMpaHo 3a nokasatenute Terno Ha 1000 cemeHa. lMoBMLWEHUTE CTOMHOCTU Ha
noKasartenute AobMB ceMeHa OT NuTa, CbAbpPXHKaHME HA MACN0 M YCTOMUYMBOCTTA KbM NapasuTta Orobanche cumana
Ha HoBaTa MyTaHTHa IMHMA 171 RM ca LeHHM 3a BKIOYBAHETO M B Ce/IEKLMOHHATA Nporpama no cabHYorneaa.

4.2. Encheva J., D. Valkova, P. Shindrova, 2013. Sunflower mutations, produced by ultrasonic treatment of
immature embryos of cultivated genotype 147 R. Bulgarian Journal of Agricultural Science, 19(3): 578-583.
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Abstract: Immature sunflower zygotic embryos of sunflower fertility restorer line 147 R were treated with
ultrasonic before plating to embryo culture medium. Some mutant plants were isolated and self-pollinated for
several generations. New sunflower forms with inherited morphological and biochemical changes were obtained
through selection and self-pollination. The genetic changes occurring during the regeneration procedure included
sixteen morphological and biochemical characters. As a result of our investigation, reducing of the mean values
negative were registered for the most of the indices i. e. 68.8 % of the total number of studied characters. The
opposite positive changes of the follow indices leaf width, leaf length, petiole length and length of branches were
observed, i.e 25 % of traits. Mutation for resistance to the local population of Orobanche cumana Wallr. (race A-E)
was obtained from the susceptible Bulgarian control line 147 R. Two investigated mutant restorer lines possessed
100 % resistance to Orobanche and stable inheritance in the next generations. Our results showed that
mutagenesis in sunflower can be successfully used to develop new lines useful for heterosis breeding.

4.2. EnveBa 1O., [. Bbakosa, M. WuHaposa. 2013. CabHYOrnefoBn myTauuu, MOJYYEHW 4Ype3 TpeTupaHe C
YNTPa3BYK Ha HE3penu 3apoamluM OT OoTrnexaaHua reHotun 147 R.  Bulgarian Journal of Agricultural Science,
19(3): 578-583. ISSN 2534-983X (Online) Web of Science (ESCI), Scopus
https://www.agrojournal.org/19/03-30.pdf

Pestome: Hespenu onnogeHn 3apoauliv CAbHYOrAes, OT JIMHWA, Bb3CTaHoBUTEN Ha deptunHoctta 147 R ca
TPeTUpPaHM C YATPA3BYK Npean 3acarkhaHe B cpefa 3a Ky/ATUBMpaHe. M30/1MpaHn M cCamMOOoMnpalleHn ca OTAE/HU
pacTeHuA 1 OTrAefaHn HAKOJIKO reHepaumn. HoBu popmu cinbHYOrNes ¢ yHacaeaeHN nameHeHn MopdOaornyHu 1
OMOXMMMYHM MOKasaTeNn ca MosyyeHM 4Ype3 oOTHoOp M camoonpalwsaHe. [EHETUYHUTE WU3MEHEHUs npwu
pereHepaums Kacaat 16 MopdoaormyHM U BUOXMMUYHM MOKasaTenn. KaTto pesynTtaT OT HaleTo U3c/ienBaHe e
NoJsly4eHo peayLMpaHe Ha cpegHUTe CTOMHOCTM Ha MOBEYETO NMOKasaTenu MAM Ha 68.8 % OT BCUYKM M3yYaBaHMU.
MONOKUTENHN Ca U3IMEHEHUATA MO MOKAa3aTe/IMTe Ab/KMHA M WMPUHA HA NIUCTA,Ab/XKMHA HA JIMCTHA OPDBIKKA,
Ob/MKNUHA Ha PasKAOHeHUATa, T.e. 25 % oT npusHaumTe. MyTauma No OTHOLIEHWE YCTOMYMBOCTTA KbM MeCTHaTa
nonynauma Ha Orobanche cumana Wallr. (paca A-E) e nosyyeHa oT 4yyBCTBUTe/IHaTa 6barapcka AnHus 147 R,
M3MNoa3BaHa KaTo KOHTPo/a. [lBe npoyyBaHW MyTaHTHWU IMHUKW BBb3CTaHOBUTENN npuTexKasaT 100 % yctoinumsocT
KbMm Orobanche wn ctabunHo HacnegAsBaHe B cregBalmuTe reHepauuu. HawwuTte pesyntatv MoOKas3BaT, 4e
MyTareHesmca NpW CAbHYOINeda MOMKe yCMnewHO Aa Ce Mnpuiara 3a Cb3JaBaHe Ha HOBWU JIMHWUKM, LLEHHW 3a
XeTepo3uncHaTa cesnekyms.

4.3. Encheva J., G. Georgiev, D. Valkova, 2015. Sunflower hybrid Rada, developed with mutant restorer line
12002 R. Bulgarian Journal of Agricultural Science 21(5): 961-968.

ISSN 2534-983X (Online) Web of Science (ESCI), Scopus

https://www.agrojournal.org/21/05-08.pdf

Abstract: Hybrid Rada was developed by simple cross of Bulgarian line cms2607 and mutant line 12002 R. Mutant
line was developed after treatment of immature sunflower (Helianthus annuus L.) zygotic embryos of fertility
restorer line R 2574 with gamma irradiation 137Cs at doze of 8 Gy for 1 min. Hybrid Rada was tested for three
years in testing plots of Dobroudja Agricultural Institute - General Toshevo and for 2 years in 7 locations of State
Variety Testing Commission. A dispersion analysis of hybrid Rada was carried out with regard to the main indices
seed and oil yield at trial field of DAIGeneral Toshevo. The hybrid considerably exceeded standard commercial
hybrid Albena by seed yield with 50.4 kg/dka, or 16.1% and standard commercial hybrid Super Start with 54.6
kg/dka or 17.7%. The oil yield was significantly higher with 39.3 kg/dka, or 28.3% in comparison to standard Super
Start. The hybrid Rada considerably exceeded the mean standard (the Bulgarian commercial hybrid Albena,
Mercury and Perfect and French commercial hybrid Diabolo PR) by seed yield with 31.8 kg/dka, or 8.2% at the 7
locations of State Variety Testing Commission. Instead higher yield hybrid Rada possessing resistance to the
Orobanche cumana race F and full resistance to Plasmopara helianthi — races 300 and 700.

4.3. EHueBa 0., I. Teoprues, O. Bbnkosa. 2015. Xubpug cnbHyornes Paga, cb3gageH € MyTaHTHaA AMHMA
Bb3cTaHoBuTen 12002 R. Bulgarian Journal of Agricultural Science 21(5): 961-968.

ISSN 2534-983X (Online) Web of Science (ESCI), Scopus

https://www.agrojournal.org/21/05-08.pdf

Pestome: Xnbpua Paga e cb3ganeH ypes KPbCTocKa Ha bbarapckata UMC anHma 2607 n myTtaHTHaTa AnHma 12002
R. MyTaHTHaTa AMHUA e cb3hafeHa Ypes3 TPeTMpaHe Ha He3penn OnJIoL4eHU 3apoguium cabHYornes (Helianthus
annuus L.) oT Bb3cTaHOBUTENA Ha depTUNHOCTTa nMHKUA R 2574 ¢ rama nbum 137Cs B go3a 8 Gy 3a 1 MUH. Xnubpug,
Paga e u3nutaH Tpu roanMHM B ONUTHUTE y4acTbuUM Ha [obpyaXKaHCKM 3eMeeNCKN MHCTUTYT — FeHepan TowweBo m
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ABe roavHU B M3MbAHUTENHA areHuMa MO COPTOM3NUTBaHe, anpobauus M CeMEKOHTPOA Ha 7 y4yacTbKa.
OuncnepcnoHeH aHanms 3a xmbpuza Paga e ocbLLecTBEH NO OTHOLWEHWE HA OCHOBHUTE CTOMHOCTU HA MOKa3aTenuTte
[06uB cemeHa 1 Macno, oTreXKaaH Ha onutHo none B 13U, FeHepan TowesBo. XMbpMAbT 3HAYMTENHO NPeBULLABA
pa3npocTpaHeHunaT xmbpua AnbeHa, v3nonssaH Kato craHaapT, ¢ 50,4 kr/oka wam c 16.1%, Kakto w
pasnpocTtpaHeHus xmbpua Cynep CtapT, U3NoA3BaH KaTo CTaHAApT, ¢ 54,6 kr/aKka namn ¢ 17.7%. JobuebT macno e
3HauMTeNIHO No-BMUCOK, € 39.3 Kr/aKka mnam c 28.3% B cpaBHeHMe cbC cTaHgapTta Cynep Crapt. Xubpua Papa
3HaYMTEe/IHO MpeBMLIaBa cpeaHUs cTaHAapT (bbarapckuTe TbProBCKM xmbpuamn AnbeHa, Mepkypuit 1 MepdekKrT,
KaKTO U QPEHCKUAT Tbprosckn xmbpua Diabolo PR) no gobus cemeHa ¢ 31.8 kr/aka naum ¢ 8.2% Ha 7 nyHKTa Ha
MACAC. OcBeH BUCOK aobus, xnbpua Paga nputexkasa yctomumBocT Kbm Orobanche cumana paca F n nbiHa
ycronumsocT Kbm Plasmopara helianthi — pacu 300 1 700.

4.4. Valkova D., G. Georgiev, N. Nenova, V. Encheva, J. Encheva, 2015. Hybridization between cultivated
sunflower and wild annual species Helianthus petiolaris Nutt. Agricultural science and technology, vol. 7(4): 419-
422.I1SSN: 1313-8820 (print); (2009-) (CABI), EBSCO-host,
https://agriscitech.eu/hybridization-between-cultivated-sunflower-and-wild-annual-species-helianthus-petiolaris-
nutt/

Abstract: Interspecific hybridization was carried out between sterile analogues of cultivated sunflower lines with
normal cytoplasm and wild annual Helianthus petiolaris accessions from a collection of DAI-General Toshevo. The
obtained F; progenies were characterized from morphological, phenological, biochemical and phytopathological
point of view. Hybrid forms with resistance to leaves pathogens, downy mildew and broomrape were obtained.
They were distinguished with diversity of seed oil content. The most variable phenological phases of hybrid plants
from all crosses were duration of flowering period and germination. The hybrid plants from crosses 325 A x E-142
and 813 A x E-142 were characterized with higher seed oil content than the other studied crosses. All hybrid
plants, originating from wild Helianthus petiolaris accession E-142 were resistant (100%) to downy mildew and to
the parasite broomrape. They were also with immune type of reaction to the leaves pathogens and with the
highest oil content in seeds. Among the included in the investigation accessions, E-142 was characterized with the
highest crossability. The hybrid plants of the crosses included in this study were carriers of Rf genes and could be
used for developing restorer lines.

4.4. Bvnkosa [O., I. leoprnes, H. HeHoBa, B. EHuyeBa, HO. EHueBa. 2015. Xnbpuausaumsa mexkay KyATypeH
cAbHYorned v aueus egHoroauweH sug Helianthus petiolaris Nutt. Agricultural science and technology, vol. 7(4):
419-422. 1SSN: 1313-8820 (print); (2009-) (CABI), EBSCO-host,
https://agriscitech.eu/hybridization-between-cultivated-sunflower-and-wild-annual-species-helianthus-petiolaris-
nutt/

Pestome: MexayBnaoBa Xmbpuamsauma € OCbHLLECTBEHA MeXAY CTEPWUIHM aHaNo3n Ha JIMHUU KyATypeH
CAbHYOre[ C HOpMasHa uuTonsasma M obpasum oT AuBMA efHoroguvweH Bug, Helianthus petiolaris ot
Konekumata npu A3N-TeHepan Toweso. MonydyeHuTe F1 NOTOMCTBA Ca XapaKTepuU3MpaHU OTMOPPONOrMyHa,
beHonornyHa, 6UoOXMMMYHaA U GUTONATONOMMYHA regHa TouvKa. MNoayyeHu ca xmbpugHu Gopmu ¢ yCToMuMBOCT
KbM JIMCTHU NaTOreHW, MaHa M napasuTa CUHA KUTKA. Te ce OT/IMYaBaT C pa3HOOOPa3HO CbabpKaHME HA MACI0 B
cemeHata. Halt-BapnabuaHm ¢eHoNormyHmn dpasm Ha XMBpUAHUTE PacTEHMA OT BCUYKM KPbCTOCKM Ca NEPUOABLT HA
Nnokb/iBaHe N UbdTEXK. XMOpUAHUTE pacTeHUs OT KpbcTockmTe 325 A x E-142 1 813 A x E-142 ce xapaKTepusmnpar c
MOBULUEHO CbAbpPKAHWE HA MAC/O B CEMeHaTa, B CPaBHEHWE C OCTAHANUTE M3NUTBAHU XMOPUAHU KOMOUHAUUMN.
Te ca CbWO C MMYHEH TUM HA peakumsi KbM JIMCTHUTE MATOreHM U C HAW-BMCOKO CbAbPrKAHME Ha Macno B
cemeHaTa. Bcuukm xmbpuaHm pacteHus, npousxoxaalim ot ameua sug Helianthus petiolaris, obpa3sey, E-142 ca
yctoumsm (100%) Ha maHa M napasuTa CUHA KMUTKa. Cpes BKAOYEHUTe B nNpoy4yBaHeTo 0bpasum, obpasey, E-142
ce OT/INYaBa C Hal-BMCOKA KPbCTOCBAEMOCT. XMBPUAHUTE PAacTEHUA OT KPBCTOCKUTE, BK/IIOYEHM B NPOYYBAHETO, Ca
HocuTenu Ha Rf reHu n moraTt ga 6b4aT M3No0A3BaHM 33 Cb3ZaBaHe Ha IMHUKM, Bb3CTAHOBUTENN Ha CTEPUIHOCTTA.

4.5. Georgiev G., V. Encheva, N. Nenova, J. Encheva, D. Valkova, P. Peevska, Georgi Georgiev. 2015. Vokil-a new
Bulgarian sunflower hybrid. Agricultural science and technology, vol. 7(3): 287-292.

ISSN 1313-8820 (print); (2009-) (CABI), EBSCO-host, ROAD and DOAI.
https://agriscitech.eu/vokil-a-new-bulgarian-sunflower-hybrid/

Abstract: The new Bulgarian sunflower hybrid Vokil was developed at Dobrudzha Agricultural Institute (DAI),
General Toshevo, Bulgaria by the method of inter linear hybridization. It is a male fertile two-linear hybrid, a cross
between line 217 as the mother component possessing cytoplasmic male sterility, and line 340 R, the father
fertility restorer component. The two parental lines have very good general and specific combining ability. Hybrid
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Vokil is early maturing, with growing period of 122 — 125 days, plant height 150 — 160 cm, and head diameter 18 —
21 cm. Seed oil is of linoleic type, and its content is 49 — 51%. Thousand seed weight is 53 — 58 g, the number of
seeds per inflorescence is 1180 — 1360, and their weight per plant is 81 — 91 g. The percent of kernel in seed is 72
—75%. The duration of flowering is 11 — 13 days. The flowering times of the mother and father lines coincide after
simultaneous planting, which is a great advantage in the production of hybrid seeds. The planting scheme is 10:2
(mother to father rows) allowing maximum utilization of the area. The father line is taller than the mother line,
strongly branched and rich in pollen. Hybrid Vokil went through full approved testing in the breeding fields of DAI.
The cross was under control testing for two years, then it was submitted to one-year competitive varietal trial.
During the three years of testing the hybrid exceeded the mean standard with 104.9 — 114.9%, the maximum
obtained yield being 4570 kg/ha, with oil yield 2344 kg/ha. Oil content in seed reached 51.7%. The official testing
of hybrid Vokil was done in Romania for three years, at 10 locations. Averaged for the three years, the seed yield
per ha exceeded the mean standard with 3%. Seed yield was within 1943—-4515kg/ha at all locations during the
three years, highest results according to this index being obtained in thel ast year of the official testing — 3635
kg/ha. The mean seed yield from all locations during the entire testing was 3417 kg/ha. In 2013 hybrid Vokil was
officially registered in Romania with certificate No 5428/07.08.2013 and was enlisted in the European catalogue
of field and vegetable crop varieties.

4.5. Teoprmes I'., B. EHueBa, H. HeHoBa, 0. EHueBa, [I. BbakoBa, 1. MNeescka, Neopru Neoprues. 2015. Boknn — HOB
6bArapckn xmbpug cabvHuornen. Agricultural science and technology, vol. 7(3): 287-292. ISSN 1313-8820 (print);
(2009-) (CABI), EBSCO-host, ROAD and DOAJ.

https://agriscitech.eu/vokil-a-new-bulgarian-sunflower-hybrid/

Pestome: HoBuAT 6barapckun xmbpug Bokun e cbagaseH B JobpyaxKaHCKM 3emenenckm HCTUTyT (A3WU), FeHepan
ToweBo MO MeToda MeXAay/lMHenHa xmbpuamsaumsa. Tol e ABY/MHEEeH MbXKKodepTuneH xmbpua , KpbCTOCKA
MeXAY NMHUA 217 KaTo MaluyMH KOMMOHEHT, NMpuTeXKaBall, LMTONIa3MeHa MbXKKa CTePUAHOCT M AnHua 340 R,
6aLLMH KOMMNOHEHT, Bb3CTaHOBUTEN Ha GepTUAHOCTTA. [lBETe POoAUTENCKM NMHUN NpUTEKaBaT MHOro fobpa obuia
M cneundmnyHa KOMOMHATUBHA CNOCOBbHOCT. Xnbpuag Boknn e paHo3psa, ¢ BeretaunmoHeH nepuog 122 — 125 gHn,
BMCOYMHA Ha pacTeHuATa 150 — 160 cm n gnametsbp Ha nuTata 18—21 cm. MacaoTo B cemeHaTa € IMHO/I0B TUM U
CbAbpKaHMeTo My e 49 — 51%. Macata Ha 1000 cemeHa e 53-58 r, 6poAT Ha cemeHa Ha egHo cbuBeTMe e 1180 —
1360, a macata um e 81 — 91 r. MNpoueHTHLT Ha AAKa B cemeTo e 72 — 75%. MpoabaKUTenHOCTTa Ha LbdTex e 11 —
13 gHu. MeproabT Ha ubdTEX Ha MauMHaTa U BalMHa AMHWUA CbBNAga NPy egHOBPEMEHHA ceuTba, KoeTo e
ronamo npeauMmcTBO 3a CEMENPOM3BOACTBOTO Ha xmbpuaa. Cxemata Ha ceutba 10:2 (MaNuMHU KbM BaLUHU
penoBe) No3BO/IABA MaKCMMA/NHO ONON30TBOPSiIBaHE Ha naouiTa. bauwHata AMHMA e No-BMCOKa OT MalumHaTa,
CUNIHO pa3K/oHeHa M boraTta Ha npallel,. Xmbpua BoKua npemmnHa UsnoCTHUA NPoLEeC Ha U3MUTBAHE HA OMUTHUTE
naowmn Ha [3U. KpbCTocKaTa ce noaabp)a NpuU KOHTPOIMPAHO M3NUTBaAHe ABe FoAMHM M efHa rogMHa B
CpaBHUTENEH copToB onuT. lpe3 TpuTe roAuHM Ha M3NUTBaHe, A06UBBLT OT XxMbpuAa npeBuLlLaBa CpPeaHUs
cTaHaapT ¢ 4.9-14.9%, KaTo MakcMmanHuAa noaydeH aobus goctura 4570 Kr/xa, a 4obuMB oT macso - 2344 Kr/xa.
CbAbp:KaHMETO Ha Mac/o B cemeHaTa goctura 51.7%. OpuumanHoTo M3nMTBaHe Ha Xnbpua Bokun e nposeaeHo B
PyMbHUA B TeYeHMe Ha Tpu roamHun Ha 10 nyHkTa. CpeaHo 3a TpuTe roavHu Ao0bMBBLT ceme Ha 1 xa npeBuLIaBa
cpeaHus ctaHaapT ¢ 3%. JobmebT cemeHa e 1943-4515 Kr/xa Ha BCUYKM M3NUTBAHM MYHKTOBE NPe3 TPUTE FTOAMNHMU.
Hali-BMCOKM CTOMHOCTM NO TO3M MOKasaTen ca NoayvyeHn muHanata roguHa B oduLmanHo nanutesaHe— 3635 Kr/xa.
CpeaHuaT 0obuns cemeHa OT BCUYKM MYHKTOBE Mo Bpeme Ha usnurteaHeto e 3417 kr/xa. Mpes 2013 xnbpug Bokun
e odmumManHo perncTpmpaH B PymbHUa cbe ceptudumraT No 5428/07.08.2013 1 e BKIOYEH B €BPOMENCKUA KaTanor
Ha PerncTpmpaHnTe NOJICKM 1 OBOLLHM COPTOBE.

4.6. Valkova D., N. Nenova, V. Encheva, J. Encheva. 2015. Creation of lines restorers of fertility originated from
interspecific hybrids. AepapHu Hayku, AY- NMnosaus, 7(18): 75-79.

ISSN 1313-6577; Web of Science (2009-) ,CAB Abstracts,

http://agrarninauki.au-plovdiv.bg/2015/18 11/

Abstract: Hybrid material, obtained by applying interspecific hybridization between cultivated sunflower and
accessions of wild annual species Helianthus annuus, H. petiolaris, H. debilis and H. neglectus, maintained and
preserved in the collection of DAI-General Toshevo, was used for the production of new sunflower fertility
restorer lines. Sib-pollination, self-pollination and backcrossing were successfully applied. New R-lines were
developed from preliminary tested hybrid material, obtained by repeated individual selection. They were
characterized by resistance to leaf pathogens (Phomopsis helianthi/ Diaporthe helianthi Munt.-Cvet. et al., Phoma
macdonaldii Boerema), downy mildew (Plasmopara halstedii (Farl.) Berl. anddeToni/PIl. helianthi Novot.) and to




the broomrape parasite (Orobanche cumana Wallr.). The new restorer lines combined useful agronomic traits —
suitable vegetation period, prolonged period of flowering, 1,000 seeds weight, high seed set, high seed oil
content, as well as avery good general combining ability. As a result of the study, new hybrids with the
participation of those R-lines were produced.

4.6. Bbnkosa [., H. HeHosa, B. EHueBa, 0. EHuyeBa. 2015. Cb3gaBaHe Ha /MHWUM, BbB3CTAHOBUTEAMU Ha
depTUNHOCTTa, MPOU3XOKAALM OT MEXAYBUA0BM XMbpuan. AepapHu Hayku, AY- Mnosams, 7(18): 75-79.

ISSN 1313-6577; Web of Science (2009-) ,CAB Abstracts,

http://agrarninauki.au-plovdiv.bg/2015/18 11/

Peslome: XnbpuaeH matepuan, NoayvyeH ypes npuiaraHe Ha MeXKAyBUAOBa XMOpUAM3AUUA MeXKAy KYATYypeH
cnbHYornea u obpasum oT AuBUTE eaHoroavwHu Buaose Helianthus annuus, H. petiolaris, H. debilis n H.
neglectus, cbxpaHsaBaHW M NoaAbpPrKaHM B Konekuus B A3N-FeHepan TolweBo, e N3M0/13BaH 3a Cb3aBaHe Ha HOBU
JIMHUU  CAbHYOrNEes, Bb3CTAaHOBUTENM Ha depTunHocTTa. CecTpMHCKO OnpallBaHe, CcamoomnpalBaHe U
b6eKkpocMpaHe ca NpuaoXKeHu ycnewHo. HoBM R-nMHMKM ca Ccb3gafeHu OT npenBapuTenHO M3MNUTaH XMbpuaeH
MmaTepuan, NoayyeH yYpes Npoab/IKUTENEH MHAMBMAYANEH OTOop. Te ce XapaKTepusmpaTt C YCTOMYMBOCT KbM
nMcTHU naTtoreHn (Phomopsis helianthi/ Diaporthe helianthi Munt.-Cvet. et al., Phoma macdonaldii Boerema),
MaHa (Plasmopara halstedii (Farl.) Berl. anddeToni/Pl. helianthi Novot.) n kbm napasuTa cuHA KuTKa (Orobanche
cumana Wallr.). HoBuTe NMHMM BBH3CTAHOBUTENN KOMOWMHMPAT LEHHM arpoOHOMMUYECKM MNPU3HAUU—TNOAXOAALL,
BereTauMoHeH nepuoa, Npoab/KUTENeH Nepuos Ha ubdTexk, maca Ha 1000 cemeHa, MHOro 40b6po oceMeHnABaHe,
BMCOKO CbAbp)KaHME Ha Mac/o B CEMEHAaTa, KaKTo M MHoro gobpa obua KombuHaTuBHa crnocobHocT. KaTo
pesynTaT OT TOBa NPOYy4YBaHe ca NoJlyYeHN HOBM XMOPUAN C y4acTUETO Ha U3NUTBAHUTE R-AUHUN.

4.7. Encheva J., D. Valkova, G. Georgiev, V. Encheva. 2015. Mutant sunflower line 103 RM developed by in vitro
mutagenesis of genotype 249 R. AepapHu Hayku, AY- NMnosaus, 7(18): 67-74.

ISSN 1313-6577; Web of Science (2009-) ,CAB Abstracts,

http://agrarninauki.au-plovdiv.bg/2015/18 10/

Abstract: Immature sunflower zygotic embryos of sunflower fertility restorer line 249 R were ultra sonically
treated before planting onto embryo culture medium. Some mutant plants were isolated and thirteen
generations were self-pollinated. New sunflower forms with inherited morphological and phytopathological
changes were obtained through selection and self-pollination. The genetic alterations which appeared during the
mutation procedure included some morphological, biochemical, phytopathological and phenological characters.
Line 103 RM, a subject of this investigation, was characterized by significant changes affecting most of the studied
characters. The results showed that mutagenesis in sunflower could be successfully used for developing new
lines, useful for heterosis breeding.

4.7. Enyesa 0., [I. Bbakosa, I. l'eoprues, B. EHeveBa. 2015. MyTaHTHa chbvHYornegosa nnHma 103 RM cb3gageHa
ypes in vitro myTtareHes ot reHoTun 249 R. AepapHu Hayku, AY- NMnosaus, 7(18): 67-74.

ISSN 1313-6577; Web of Science (2009-) ,CAB Abstracts,

http://agrarninauki.au-plovdiv.bg/2015/18 10/

Pestome: He3spenu onnogeHn 3apoamiun cabHYOrNes oT MHMATA, Bb3CTaHOBUTEN Ha ¢depTunHocTTa 249 R ca
TPETUPAHM C YNTPA3BYK Npeaun 3acaXkgaHe B cpefa 3a KyATmMBupaHe. M3oamMpaHu ca HAKOW MYTAHTHWU PacTeHUA U
camoornpalleHn TpuHageceT reHepauun. HosBu ¢dopmu cabHYOrNen C  HacnegeHn Mop@OSOrMYHU U
$UTONATONOMMYHN U3MEHEHMA €A NOJYYEHU Ype3 OTOOP M camoornpallBaHe. F[eHETUYHUTE U3SMEHEHUS, NPOABUAN
ce cnen npuioKeHaTa npoueaypa BKAOYBAT HAKOM MOPPONOTMYHU, OBUOXMMUYHK, GUTOMATONIOTUYHU U
deHonormyHn npusHaum. JinHma 103 RM, ob6eKT Ha ToBa NpoyyBaHe, Ce XapaKTepusmpa CbC 3HAYUTENHM
M3MEHEeHMA Ha NpOoy4YBaHWUTE MNOKa3aTenu. Pe3yntatvTe MNOKa3BaT, Ye MyTareHesa MNpu CAbBHYOr/IeAa MOXKe
YCNeLwHOo Aa ce npuaara 3a Cb34aBaHe Ha HOBU IMHUM, LeHHW 3a XeTepo3MCHaTa cenekuma.

4.8. Valkova D., E. Penchev, V. Encheva, 2017. Hybridization between cultivated sunflower and wild species
Helianthus praecox Engelm. & Gray. PacmeHuesbOHu Hayku, 54(4), p. 9-13. ISSN 2534-9848 (Online); (CABI)(2016-
), EBSCO;

https://cropscience-bg.org/page/en/details.php?article_id=622

Abstract: Interspecific hybridization was carried out between sterile analogues of cultivated sunflower lines with
normal cytoplasm and wild annual Helianthus praecox, accession GT-E-144, from collection of DAI-General
Toshevo. Hybrid plants were produced using classical breeding methods. The degree of crossability and




inheritance of some morphological traits were determined. The obtained F1 progenies were characterized from
morphological, phenological and phytopathological point of view. The hybrid plants, carriers of Rf genes for CMS
Pet 1, could be used in sunflower breeding programs for developing restorer lines. They were distinguished with
resistance to phomopsis stem canker, phoma and sunflower downy mildew.

4.8. BbonkoBa [., E. MNMeHues, B. EHueBa. 2017. Xubpuamsauma mexay KynTypeH CAbHYOrien WU AUBUA BUA,
Helianthus praecox Engelm. & Gray. PacmeHuesvOHU HayKku, 54(4), p. 9-13. ISSN 2534-9848 (Online); (CABI)(2016-
), EBSCO;

https://cropscience-bg.org/page/en/details.php?article_id=622

Peslome: OcbllecTBEHa € MeXAyBMAoBa XvMbpuausaums MexKay CTEPUIIHWU aHalio3M Ha JIMHUW  KYATYypeH
CAbHYOINe[ C HOpMasiHa uuTonsasma v AnBuAa eaHoroauweH sua, Helianthus praecox, obpaseuy, GT-E-144, ot
Konekumata B J3N-FeHepan ToweBso. MNonyyeHn ca XMBPUAHU PacTeHMA Ypes KNAaCUYeCKU CeneKkUMoHHN MeToaM.
OnpefneneHn ca CcTeneHTa Ha KPbCTOCBAEMOCT M HacnedsBaHETO Ha HAKOU MOPGONOTrMUYHU MPUSHALM.
MonyyeHoTo F1 MOTOMCTBO € XapaKTepusmpaHo OT MmopdonornmHa, ¢eHonormyHa n GUTONATONOTNMYHA refHa
TOYKa. XMbpuaHuTe pacteHus, Hocutenu Ha Rf reHun 3a LULMC Pet 1, moraT ga 6baaT n3noi3BaHW B CENEKLMOHHaTa
nporpama 3a C/AbHYrIega 3a Cb3gaBaHe Ha JIMHWUKW, Bb3CTAaHOBUTENM Ha ¢epTUAHOCTTA. Te ce OT/AMYyaBaT C
YyCTOMYMBOCT KbM homoncuc, oma 1 maHa no cnbHYornesa.

4.9. Terzi¢ S, Boniface M-C, Marek L, Alvarez D, Baumann K, Gavrilova V, Joita-Pacureanu M, Sujatha M,
Valkova D, Velasco L, Hulke BS, Joci¢ S, Langlade N, Mufios S, Rieseberg L, Seiler G, Vear F., 2020. Gene banks for
wild and cultivated sunflower genetic resources. Oilseeds and fats, Crops and Lipids (OCL) 27:9;

ISSN: 2272-6977; e-ISSN: 2257-6614; Scopus, Web of Science Core Collection
https://www.ocl-journal.org/articles/ocl/full_htmI|/2020/01/0cl200004s/0cl200004s.html

Abstract: Modern breeding of sunflower (Helianthus annuus L.), which started 100 years ago, increased the
number and the diversity of cultivated forms. In addition, for more than 50vyears, wild sunflower and
other Helianthus species have been collected in North America where they all originated. Collections of both
cultivated and wild forms are maintained in gene banks in many countries where sunflower is an important crop,
with some specificity according to the availability of germplasm and to local research and breeding programmes.
Cultivated material includes land races, open pollinated varieties, synthetics and inbred lines. The majority of wild
accessions are ecotypes of wild Helianthus annuus, but also 52 other species of Helianthus and a few related
genera. The activities of three gene banks, in USA, France and Serbia, are described in detail, supplemented by
data from seven other countries. Past and future uses of the genetic resources for environmental adaptation and
breeding are discussed in relation to genomic and improved phenotypic knowledge of the cultivated and wild
accessions available in the gene banks.

4.9. Terzi¢ S, Boniface M-C, Marek L, Alvarez D, Baumann K, Gavrilova V, Joita-Pacureanu M, Sujatha M,
Valkova D, Velasco L, Hulke BS, Jocic S, Langlade N, Muiios S, Rieseberg L, Seiler G, Vear F., 2020. [eHeTUYHHU
6aHKM 33 AMBUTE U KYATYPHU FrEHETUYHM pecypcn cnbHYornea. Oilseeds and fats, Crops and Lipids (OCL) 27:9;
ISSN: 2272-6977; e-ISSN: 2257-6614; Scopus, Web of Science Core Collection
https://www.ocl-journal.org/articles/ocl/full_htmI|/2020/01/0cl200004s/0cl200004s.html

Pe3slome: Ypes cbBpemeHHaTa ceniekums Ha cnbHYornes (Helianthus annuus L.), 3ano4yHana npeaun 100 roauHu, ce
yBe/inuM bpos U pasHOObpasmeTo Ha KyATypHU dopmun. B gonbaHeHWe, noseve oT 50 roanHU, ANBUAT CAbHYOTE,
M octaHanute Bugose Helianthus ca cbbupaHu B CeBepHa AMepuKa, OTKbAETO Te npomsxoxaaTt. Konekumm ot
KYNTypeH cnbH4Yornes UM auem Gopmu ca NOAABPNKAHM B TEHETUYHM OaHKM B MHOrFO CTPaHW, B KOWUTO
CAbHYOrIeAbT € BarKHa KyATypa, C HAKOM ocobeHOCTM crnopef Ha/iMyHaTa reHeTMYHa nnasma U MecTHUTe
N3CNef0BaTe/ICKM CeNeKkUMOHHN nporpamn. KyaTypHUMAT maTepuan BKAKOYBA MECTHM nonynauum, cBoboaHo
OonpallBaliM Ce COPTOBE, CUHTETULM W camoonpaweHu AvHuKW. Mo-ronamata yacT oT amsBute obpasuu ca
ekoTunose Ha gususa Bug Helianthus annuus, Ho cbwo W 52 apyrn Buaa Helianthus, KakTo M HAKONKO 6AU3KK
poga. [leiHocTuTe Ha TpuTe reHb6aHku, B CALLL, ®PpaHuma n Cbpbus, ca onucaHn B AeTalAN, U AOMbAHEHN C AaHHU
OT cefem Apyrv abp:kasu. M3nonssaHuTe U 6bAeLlM NPUNOKEHNS HA TEHETUYHUTE PEecypcu 3a aganTaums Kbm
OKOJIHAaTa cpeja M CeneKkumaTa ca AMCKYTUPaAHU BbB BPb3Ka C oboraTaBaHe 3HaHWATA 3a reHOTMNA U deHoTMNa Ha
KYATYPHUA CAbHYOriea 1 anBuTe obpasum, HaamyHu B reHbaHKuTE.

4.10. Valkova D., Encheva V., 2021. Wild annual Helianthus species as sources for resistance to some foliar
pathogens on sunflower. Bulgarian Journal of Agricultural Science, 5/2021; noa, neyaT-cny>kebHa benexkka




ISSN 2534-983X — online; Web of Science (ESCI), Scopus

Abstract: Phytopathological investigations of hybrid progenies, originated from wild annual Helianthus annuus L.
and Helianthus argophyllus Torr. & Gray were carried out. Cultivated sunflower was represented by five male
sterile lines, developed in DAI, General Toshevo. Presence of resistance to grey (Phomopsis helianthi), brown
(Alternaria sp.) and black (Phoma macdonaldi) spots on sunflower was established for hybrid plants in F,
generation. The hybrid material was grouped according to the type of infection and its reaction to the different
pathogens. Four groups of hybrid crosses were selected — the first group included materials, resistant to all three
pathogens, the second group included materials, resistant to pathogens caused grey and black spots, the third —
resistant to pathogens caused black and brown spots, and the fourth — resistant to pathogens caused grey and
brown spots on sunflower. The seed oil content and the vegetation period were determined for all studied hybrid
forms. The obtained resistant hybrid forms with proved transfer of Rf genes and increased seed oil content will be
an important initial material in sunflower breeding program in DAI for developing new R lines.

4.10. Bbnkosa [., B. EHueBa. 2021. AuBuTe eAHOrogulHW BMAOBe OT pof Helianthus KaTto M3TOYHMUM Ha
YCTOMUYMBOCT KbM HAKOW IMCTHM NaToreHu no cabHYorneaa. Bulgarian Journal of Agricultural Science, 5/2021; nog,
nevaT-cnyebHa 6enerkka; ISSN 2534-983X — online; Web of Science (ESCI), Scopus

Pe3stome: OcbLLeCTBEHM Ca GUTONATONOTMYHM NPOYYBAHUA HA XMOPUAHM NMOTOMCTBA, NMPOU3XOXKAALWM OT ANBUTE
eagHoroguwHm Bugose Helianthus annuus L. n Helianthus argophyllus Torr. & Gray. KyaTypHUAT cabHYornes, e
npeacTtaBeH OT 5 MbXKO CTEPUIHU AMHKUK, Cb3aaaeHun B [3U, FeHepan ToweBo. Hanmume Ha yCTOMUYMBOCT KbM
cusute (Phomopsis helianthi), kapesute (Alternaria sp.) u yepHute (Phoma macdonaldi) neTHa no chbHYornena e
YCTaHOBEHO Mpu XMOpPUAHW pacTeHusa B F, reHepauma. XMOPUAHMAT maTepuan e rpynupaH cropes TUna Ha
MHOEKUMA U peaKkumaTa My KbM pas/iMyHMTE naToreHu. CesleKTUpPaHW ca YeTupu rpynn XMbpuaHu KPbCTOCKM.
MbpBaTa rpyna BKAOYBA MATepPWanu, YCTOMYMBM Ha TpuTe naToreHa, BTOpaTa rpyna BK/AKOYBA MaTepuani,
YCTOMYMBYM Ha NAaTOreHUTE, NPUYNHABALLM CUBU U YEePHU METHa, TpeTaTa rpyna BKAYBA MaTepuann, yCTOMYMBU Ha
naToreHuTe, MPUYMHABALLM YepHU M KadeBM NETHA, @ YETBBPTATA — YCTOMUYMBM HA NATOrEHU, NPUUYNHABALLN CUBU U
KadeBM neTHa no cnbHYornesa. CbAbpKaHMETO HA MAc/o B CEMeHaTa M BEreTaLMOHHUA Nepuos, ca onpeseneHm
33 BCMYKM M3NUTBAHWU XMOPUAHU dopmu. [TonyyeHUTe yCTOMUMBU XMOBPpUAHU GOPMM C AOKa3aH TpaHcdep Ha Rf
FeEHN 1 MOBMULUEHO CbAbPXKAHME HA MAC/O We 6bAAT LeHeH U3X0AEeH MAaTepMan B CENIEKUMOHHATA Nporpama no
cnbHyornega B 43U 3a cb3gasaHe Ha HOBM R avHuK.

I 7. PestomeTa Ha HayuyHu ny6amkauum, ny6aAnMKyBaHU B HayuyHU U3AaHuA, pedepupaHn U
WHAEKCMPaHU B CBETOBHOM3BECTHU 6a3u AaHHU ¢ HayuyHa uHPopmauma

7.1. ). Encheva, P. Shindrova, V. Encheva, D. Valkova. 2012. Mutant sunflower line R 12003, produced through in
vitro mutagenesis. HELIA, 35(56): 19-30. ISSN: 2197-0483; SCOPUS, AGRICOLA, CABI,
https://www.degruyter.com/journal/key/HELIA/35/56/html

Abstract: Immature sunflower (Helianthus annuus L.) zygotic embryos of sunflower fertility restorer line R 2574
were treated with ultrasound before planting on the embryo culture medium. As a result some chlorophyll, leaf
and inflorescence mutations were observed. New sunflower forms with inherited morphological, biochemical and
phytopatological changes were obtained through selection and self-pollination. The line R 12003, subjected to
investigation in this study, was characterized with significant changes concerning most of the studied characters.
The contribution of the present research connected to the investigated mutation was the appearance of
resistance to the parasite broomrape. The increased number of seeds per head in line R 12003, increased oil
content in seed and 100% resistance to the parasite Orobanche are the desired combination in the breeding
programme of sunflower.

7.1. Envesa tO., M. WuHaposa, B. EHueBa, . Bbakosa. 2012. MyTaHTHA AnHMa cnbHYorneq R 12003, nonydeHa
ypes in vitro myTtareHes. HELIA, 35(56): 19-30. ISSN: 2197-0483; SCOPUS, AGRICOLA, CABI,
https://www.degruyter.com/journal/key/HELIA/35/56/html|

Peslome: Hespenn onnoaeHn 3apoamwm cabHyorneps (Helianthus annuus L.) OT NWHWA, Bb3CTAHOBUTEN Ha
depTnaHoctTa R 2574 ca TpeTupaHu C yATPa3ByK Npeaun 3acarkgaHe B cpesa 3a KyntueupaHe. HabnaopasaHu ca
MyTaUuK, CBbP3aHM C xaopoduna, Auctata M cbuBeTMATa. HoBM cabHYOrnenosn ¢Gopmu € HacnefeHu
MOPGDONOTNYHN, BUOXMMUYHU N GUTONATONOTMYHM M3MEHEHMA Ca MNOy4YeHU Ype3 oTbop M camoonpallBaHe.
Nintma R 12003, o6eKkT Ha ToBa M3c/efBaHe, Ce XapaKTepusmpa CbC CbLLECTBEHU U3MEHEHUS MO NMOBEYETO OT
n3cnenBaHuTe NokasaTenn.NMIPMHOCHT Ha HAaCTOALLOTO M3C/eaBaHe, CBbP3aHO C M3caeaBaHaTa MyTauma e nosasaTa
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Ha YCTOMYMBOCT KbM NapasmnTa CUHA KUTKa. YBENNYEHUAT Bpoi cemeHa OT nuTa 3a imHua R 12003, noBuLleHOTO
CbAbprKaHMe Ha Macno B cemeHaTa u yctoumsoctta 100% kbm napasuta Orobanche ca KenaHW npusHaum 3a
JINHUATA U LeHEeH NPUHOC 32 Ce/IeKLMOHHATa Nporpama no cabHYyorneaa.

I 8. PeslomeTa Ha CTaTUM U AOKNaAM, Ny6nUKyBaHU B HepedepUpaHU CNUCAHUA C HAy4yHO
peueH3upaHe uau Nny61MKyBaHU B pefaKTUPaHU KONIEKTUBHU TOMOBE.

8.1. Hristova-Cherbadzi M., D. Valkova. 2006. Preliminary results from hybridization between cultivated
sunflower Helianthus annuus L. and the perennial hexaploid Helianthus x laetiflorus Pers.Field Crops Studies, vol.
Il (4): 533-538. ISSN: 1312-3882;

http://fcs.dai-gt.org/bg/index.php?page=tom&idt=7&idb=18&ida=337

Abstract: The cultivated sunflower H. annuus L. was included in hybridization with the perennial hexaploid species
Helianthus x laetiflorus Pers. The results from the hybridization showed high rate of cross-compatibility. Seeds
and hybrid plants were obtained in both directions of crossing. The F1 plants had an intermediate type of
heritability, but they strongly resembled the wild parent. All plants had a perennial growth cycle. As a result from
selfpollination, sib-pollination of F1 plants and back-crossing with cultivated sunflower, F2 and BC1 plants were
obtained. It was established that the species carried Rf genes for CMS Pet-1.

8.1. XpucTtoBa-Yepbagxu M., O. Bbakosa. 2006. MbpBOHaYaNHN pPe3ynTaTM OT XMBpUAM3aAUMA Ha KyATypHUA
cnbHyornes Helianthus annuus L. ¢ mHororoguwwiHmna xekcannouaeH sug, Helianthus x laetiflorus Pers. Field Crops
Studies, vol. Ill (4): 533-538. ISSN: 1312-3882;
http://fcs.dai-gt.org/bg/index.php?page=tom&idt=7&idb=18&ida=337

Pe3stome: [poseseHa e XxMbpuaM3auma MeXKAY KYATYpHUA CAbHYornen H. annuus L. M MHOTOrogmwHMA
xekcannoungeH sug Helianthus x laetiflorus Pers. Pesyntatute ot xubpugmsaumata nokassaT, ye CTEMEHTa Ha
KPbCTOCBAEMOCT € BUCOKa. CemeHa M XMBpUAHWM PacTeHUs ca NOJIyYEHW OT ABETe MOCOKM Ha KPbCTOCBaHE.
PacteHuaTa ot F1 ca ¢ meXXaMHEeH TUN Ha yHacneaasBaHe, HO C NO-CUHO U3paseHn NPU3HaLUM Ha AMBUA poauTen.
BcuuKM pacteHma ca ¢ MHOrorogumileH UMKbA Ha pa3BuTue. KaTo pesynTat oT camoonpallBaHeTo, onpallBaHe Ha
F1 pacTeHuaTa B HOMepa U BeKpoC € KyATypeH cabHYories ca nonydenun F2 m BC1 pacteHus. YCTaHOBEHO e, ye
Buaa Hocu Rf reHn 3a CMS Pet-1.

8.2. Christov M., G. Sabev, D. Valkova, M.Hristova-Cherbadzi. 2008. New sunflower forms and hybrids, resistant
to herbicides. Proc. Intern. Conference “Conventional and Molecular Breeding of Field and Vegetable Crops”,
Novi Sad, Serbia, 24-27 November 2008, p. 329-331. ISBN: 978-86-80417-20-2;

https://www.ifvcns.rs/elektronska biblioteka/knjige/International%20Conference%20-
Conventional%20and%20Molecular%20Breeding%200f%20Field%20and%20Vegetable%20Crops-
%202008%20Conference%20Proceedings.pdf

Abstract: For developing the new sunflower hybrids and forms resistant to herbicides were used three sources
for resistance to imidazolines - two from the wild sunflower forms and one R-line. These three sources were with
origin from the USA. The resistance was transferred into different cultivated sunflower lines. As a result of the
realized studies the new sunflower forms, lines and hyhrirls were ohtriinecl. They showed full resistrince to the
comhination of the herbicides Pulsar+ Stomp.

8.2. Xpuctos M., I. Cvbes, [. Bbnkosa, M. Xpuctosa-HYepbaaxu. 2008. Hosn dopmu n xnbpuamn cnbHYornes,
ycTonumem Ha xepbuumaun. C6. Ooknaan Mexa. KoHdepeHuma “Knacmuyecka M MOEKYAPHA Cenekuma Ha
NONCKUTE U 3eneHuykoBu Kyatypu ”, Hosu Caa, Cbpbusa, 24-27 Hoemspwu, 2008, p. 329-331. ISBN: 978-86-80417-
20-2;

https://www.ifvcns.rs/elektronska biblioteka/knjige/International%20Conference%20-
Conventional%20and%20Molecular%20Breeding%200f%20Field%20and%20Vegetable%20Crops-
%202008%20Conference%20Proceedings.pdf

Pe3slome: 3a cb3gaBaHeTO Ha HOBM GOPMM M XMBPUAN CAbHYOIAES, YCTOMUYMBY Ha Xepbunumnanm ca n3non3BaHu Tpu
M3TOYHMKA Ha YCTOMYMBOCT KbM MMWAA30/IMHUTE — ABa OT AUBUTE BUAOBE U eagHa R-AnHUA. Tesn Tpu U3ToYHMKaA
ca c npomsxog, ot CALL. YcToMuMBOCTTa € NpexBbp/ieHa B PasIUYHN IMHUM KYNTYPeH cabHYornes,. Kato pesyntat
OT peanus3nMpaHoTO MpPoy4YBaHe ca Noay4yeHU HOBU GOPMU, IMHUN U XMBPUAKN cnbHYornes. Te NoKas3BaT MbJHa
YCTOMYMBOCT KbM KOMBMHaUMATa oT xepbuuuamn Pulsar+ Stomp.



https://www.ifvcns.rs/elektronska_biblioteka/knjige/International%20Conference%20-Conventional%20and%20Molecular%20Breeding%20of%20Field%20and%20Vegetable%20Crops-%202008%20Conference%20Proceedings.pdf
https://www.ifvcns.rs/elektronska_biblioteka/knjige/International%20Conference%20-Conventional%20and%20Molecular%20Breeding%20of%20Field%20and%20Vegetable%20Crops-%202008%20Conference%20Proceedings.pdf
https://www.ifvcns.rs/elektronska_biblioteka/knjige/International%20Conference%20-Conventional%20and%20Molecular%20Breeding%20of%20Field%20and%20Vegetable%20Crops-%202008%20Conference%20Proceedings.pdf
https://www.ifvcns.rs/elektronska_biblioteka/knjige/International%20Conference%20-Conventional%20and%20Molecular%20Breeding%20of%20Field%20and%20Vegetable%20Crops-%202008%20Conference%20Proceedings.pdf
https://www.ifvcns.rs/elektronska_biblioteka/knjige/International%20Conference%20-Conventional%20and%20Molecular%20Breeding%20of%20Field%20and%20Vegetable%20Crops-%202008%20Conference%20Proceedings.pdf
https://www.ifvcns.rs/elektronska_biblioteka/knjige/International%20Conference%20-Conventional%20and%20Molecular%20Breeding%20of%20Field%20and%20Vegetable%20Crops-%202008%20Conference%20Proceedings.pdf

8.3. Hristova-Cherbadzi M., D. Valkova, M. Christov. 2008. Hybridization between cultivated sunflower H. annuus
L. and wild perennial species H. giganteus L. Proc. Int. Conference of Applied Science “Technical crops for modern
agriculture”, Moldova, Balti, August 7-8, 2008, p.39-47. ISBN: 978-9975-9544-0-2;
http://cc.sibimol.bnrm.md/opac/bibliographic view/294696;jsessionid=0D406A2FEB2F12786A43CE5CC953621A
Abstract: Helianthus giganteus L. was included in hybridization programs with the cultivated sunflower Helianthus
annuus L. The results showed that the two species crossed, but the crossability rate was low. Seeds were obtained
at both directions of crossing as well as the hybrid plants. The F; plants had anintermediate type of heritability,
but they resembled the wild species in their most important bio-morphological traits. All F; plants showed an
annual cycle of growth in contrast to the wild perennial species. The F; plants were also cytologically investigated.
It was established that H. giganteus carried Rf genes for CMS Pet-1 and the control was dominant and monogenic.
Genes that controlled such characters as period of vegetation, plant height, type of branching, size and form of
inflorescence and seeds, anthocyanin coloration, resistance to Plasmopara helianthi, Phomopsis helianthi and
Orobanche cumana were transferred from H. giganteus successfully. As a result of self-pollination, sib-pollination
of the F; plants from the direct crosses and backcrossing with cultivated sunflower, F;, BC; and the next hybrid
progenies were obtained.

8.3. XpuctoBa-Yepbaaxn M., [l. Bbnkosa, M. Xpuctos. 2008. Xnubpuamsaumsa mexay KyntTypHua cabHuyorneq H.
annuus L. u gueBms mHororoguweH Bug, H. giganteus L. C6. Joknaan Mexa. KoHbepeHuus “TexHuyeckute
KYNTypu 3a cbBpemMeHHOoTO 3emeaenve”, Mongosa, Balti, Asryct 7-8, 2008, p.39-47. ISBN: 978-9975-9544-0-2;
http://cc.sibimol.bnrm.md/opac/bibliographic view/294696;jsessionid=0D406A2FEB2F12786A43CE5CC953621A
Pe3slome: Helianthus giganteus L. e BKAOYEH B Nporpamu 3a xmbpmuamsaumsa ¢ KyATypHUA cabvHyornes Helianthus
annuus L. Pe3yntaTuTe noKaseaT, Ye ABaTa BMAA MOraT ga Ce KPbCTOCBAT, HO KPbCTOCBAEMOCTTa € HMCKa.
Mony4yeHM ca cemeHa OT [BeTe MOCOKM Ha KPbCTOCBAHE, KAaKTO M XMBpUAHW pacTeHuA. Fi; pacTeHuata mmaTt
MEXAMHEH TUMN Ha Hac/negsBaHe, KaTo HanoaobsBaT AMBMA BUA NO NMOBEYETO BaXKHU MOPGOSOTMUYHU NMPU3HALN.
Bcunukm F1 pacteHna nmat egHOroauleH LMKbA Ha pa3BUTUE B CPaBHEHME C AMBUA MHOroroguweH poauten. Fp
pacTeHMATa ca MPOYYEHU LMUTONOTMYHO. YCTaHOBEHO €, Yye BuabT H. giganteus Hocn Rf renn 3a UMC Pet-1 un
KOHTPO/TbT € AOMUHAHTEH U MOHOreHeH. [eHuTe, KOHTPOAMpPALWM NPU3HALUTE BEreTauMOHEH Nepuoa, BUCOYMHA
Ha pacTeHMeTo, TUM Ha Pa3K/oHABaHe, pasmep M GopmMa Ha CbLBETUETO U CeEMEeHaTa, aHTOLUMaHOBO OLBETABAHE,
ycTonumBocT KbM Plasmopara helianthi, Phomopsis helianthi w Orobanche cumana ca npexsbpaeHu oT H.
giganteus ycnewHo. Kato pe3yntat oT camoonpallBaHe M CEeCTPUHCKO onpaluBaHe Ha F; pacteHuA oT npasute
KPbCTOCKK, 1 BeKpocmMpaHe ¢ KYATYPEH CAbHYOorea, ca nonyvyerHn F, BCiu cneaBalim xmbpuaHM NnoTOMCTBa.

8.4. Valkova D., M. Hristova-Cherbadzi, M. Christov, E. Penchev. 2008. Studies on some morphological
characters of wild Helianthus annuus L. accessions with different origin. Proc. 17th Int. Sunflower Conference,
Cordoba, Spain. June 8-12, vol. ll, p. 679-684.
http://isasunflower.org/publications/isc-symposia/single-view/article/17th-intern-sunflower-conference-
cordoba-spain-june-8-12-2008-voll.html

Abstract: This study presents the evaluation of populations of wild annual Helianthus annuus L., the closest
relative of cultivated sunflower, the variability and similarities in their morphological characters as well as the
possible effect of cultivation in different environments on the traits of this species. The investigation included 73
accessions of wild H. annuus with a different origin from the wild species sunflower collection of Dobroudja
Agricultural Institute, General Toshevo, Bulgaria. The phenotypic correlations between characters signified the
importance of the studied cases and variables. The genotypes were distributed into eight clusters. The
simultaneous testing of the significance of the differences in mean values between revealed significant
differences among the studied genotypes of wild H. annuus with a different origin.

8.4. Bbnkosa ., M. XpuctoBa-Yepbagxu, M. Xpuctos, E. MeHuyes. 2008. Mpoy4usaHe BbpXy HAKOU MOPHONOTNYHM
npusHaum Ha obpasum ot gususa Bug Helianthus annuus L. ¢ pasnnyeH npousxon. C6. Joknagu, 17th Mexa.
KoHdepeHuma no cnbHYornega, Kopaoba, Mcnanusa. KOHM 8-12, vol. I, p. 679-684.
http://isasunflower.org/publications/isc-symposia/single-view/article/17th-intern-sunflower-conference-
cordoba-spain-june-8-12-2008-voll.html

Pe3tome: ToBa NpoyyBaHe NpeacTaBs OLEHKA Ha Nonyaauum oT AMBMA egHoroguwed sug Helianthus annuus L.,
HaN-6M3KUAT POACTBEHUK Ha KYATYPHMA CAbHYOr/Aen, BapuMpaHETO M CXOACTBATa B TeXHUTE MOP(ONOTrMYHM
NPU3HaLM, KAKTO U Bb3MOXKHUAT ePeKT OT KYNITUBMPAHETO B Pa3/IMYHM YC0BUA HA cpedaTa BbpXy NpusHaumTe Ha
aveua sua. MNpoyyBaHeTo BKAOYBA 73 obpaseua oT agMeuA BUA, H. annuus C pa3nnyeH nNpousxos oT KoaekumaTa



http://cc.sibimol.bnrm.md/opac/bibliographic_view/294696;jsessionid=0D406A2FEB2F12786A43CE5CC953621A
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anBu BuaoBe B [obBpyaKaHCKM 3emenencku UHCTUTYT, FeHepan Toweso. PeHOTUMHUTE Kopenauum meskay
npusHaumMTe NoKas3BaT BaXHOCTTa Ha M3ydvyaBaHUTE BeNMUYUHWU. [eHoTUNMTE ca pasnpedesieHn B OCeM KabcTepa.
EAHOBEMEHHOTO TecTBaHe 3HAaYeHMEeTO Ha Pas/IMKUTE B CPedHUTe CTOMHOCTU A0Ka3Ba CblUEeCTBeHUTE pas3inyums
MeXay U3NUTBaHUTE reHOTUNKU H. annuus v NOTBbP}KA4aBa PasNINYHUAT UM NMOU3XOA.

8.5. Hristova-Cherbadzi M., D. Valkova, P. Shindrova. 2009. Study the reaction to Sclerotinia sclerotiorum ( Lib.)
de Bary of interspecific hybrids with participation of wild species Helianthus annuus L. Proc. Intern. Scientific Conf.
"Good practices for stability in agricultural production ", 12-14 November 2009-University of Forestry, Sofia.
p.362-369. ISBN 978-954-332-066-0;

http://oldweb.ltu.bg/conferences/agroconf/2009/Body_programme.pdf

Abstract: F; and F, hybrid progenies and their parental sunflower lines were included in the investigation. The
evaluation of their resistance to Sclerotinia sclerotiorum (Lib) de Bary was determined in field conditions. The
inoculation was carried out in phase of button formation of sunflower. The results were rewiewed 7, 14 and 30
days after inoculation on the base of 6-levels scale where: 0-means lack of symptoms; 5-stem breaking.
Differences in plant reaction to the pathogen Sclerotinia sclerotiorum were observed in wild parent and in F;
progeny. Cultivated sunflower lines were susceptible. The results showed that resistance to the pathogen
Sclerotinia was polygenic determined and that not each of the studied accessions of wild sunflower H. annuus
could be a suitable source for transfer of genes controlling the resistance.

8.5. XpwucrtoBa-Yepbagxku, M., [. Bwvnkosa, M. LUuHaposa. 2009. lMpoyyBaHe peakuuata Kbm Sclerotinia
sclerotiorum ( Lib.) de Bary Ha mexayBnaoBu xmbpuam ¢ yyactmeTo Ha aueus sug Helianthus annuus L. C6OpHUK
OOKNagM OT MeXAyHapoaHa HayvyHa KoHdepeHuma "Jobpy NpakTUKM 3a YCTOMUYMBO 3eMeAe/ICKO NPOU3BOACTBO",
12-14 HoemspHu, 2009—- JlecoTexHnyeckn yHnsepcutet, Codusa. p.362-369. ISBN 978-954-332-066-0;
http://oldweb.ltu.bg/conferences/agroconf/2009/Body_programme.pdf

Pe3stome: B npoy4yBaHETO ca BK/AKYEHW CAbHYOrNeAoBU xmbpuau ot F; u F, MOKOMeHUE U POAUTENICKUTE UM
dopmun. OueHKaTa 3a yCTOMUMBOCT Kbm Sclerotinia sclerotiorum (Lib) de Bary Ha npoy4yBaHMTe maTepuanun e
HanpaBeHa NpW MONCKM ycnoBuA. MHOKynaumaTa e ocbliecTBeHa BbB ¢asa OyToHM3aumsa Ha CabHYorneaa.
Pesyntatute ca otyeteHu Ha 7, 14 n 30 geH cnepn, MHOKyAMpaHe No 6-cteneHHa cKkana: 0-aunceat cmumnTomu; 5-
npeyyneaHe Ha CTb610TO. PermcTpmMpaHu ca pasnnuma B peakuMATa Ha pacTeHMATa KbM naTtoreHa Sclerotinia
sclerotiorum npu guemsa poguten u npu F; nokoneHueTo. JIMHUUTE KYATYPeH CAbHYOrAen ca 4YyBCTBUTEHM.
Pesyntatmte noKaseaT, ye YyCTOMYMBOCTTA KbM naToreHa Sclerotinia sclerotiorum e nonureHHa M He BCEKM
obpaseL, oT AnBMA BUA H. annuus e NnoaxoAsLl, U3TOYHUK Ha FreHU, KOHTPOIMPALLM YCTOMUYMBOCTTA.

8.6. Christov M., M. Hristova-Cherbadzi, V. Encheva, P.Shindrova, I. Kiryakov, D. Valkova, G. Sabev, R.
Batchvarova. 2010. Creating new sunflower forms and lines, resistant to diseases, the broomrape parasite and
certain types of herbicides applying interspecific and intergeneric hybridization. Proc. International Symposium
“Sunflower Breeding on Resistance to Diseases” Krasnodar, Russia. June 23-24, 2010, pp. 72-84.
http://www.agrowebcee.net/fileadmin/content/sunflower/files/International Symposium Sunflower Breeding
On_Resistance To .pdf

Abstract: The achievement of a potential for high productivity in the new modern sunflower hybrids under field
conditions depends directly on both the method of breeding and the sunflower lines resistant to widespread
diseases, the broomrape parasite, and certain types of herbicides, used for the creation of hybrids. Therefore, we
have included in the study interspecific and intergeneric hybrids, obtained by crossing cultivated sunflower with
annual and perennial species of the Helianthus and other genera of the Compositae family, which have
demonstrated resistance to diseases of economical importance and the broomrape parasite. We have applied
purposeful selection and self pollination; crossing of individual interspecific and intergeneric hybrids and self
pollination in the next generations; crossing with lines for evaluation of the general and the specific combining
abilities and productivity, evaluation of the resistance to diseases, broomrape parasite and the Pulsar and Express
herbicides, evaluation of the presence of Rf genes, oil contents in the seeds, and some other interesting features
and properties. The result of the research study is the obtaining of a large number of forms and lines /B and R/
with full resistance to the diseases downy mildew, phomopsis, phoma, alternaria, high resistance to sclerotinia,
and full resistance to broomrape. We have established three new sources for resistance to the Pulsar herbicide.

8.6. Xpuctos M., M. Xpuctoa-Yepbaau, B. EHueBa, M. UnuHaposa, U. Kupakos, [. Bbvnkosa, . Cvbes, P.
bbvuBaposa. 2010. Cb3aaBaHe Ha HOBM GOPMU U INHUKN CABHYOINER, YCTONYMBU Ha 6ONeCTU, Napa3nTa CUHS KUTKA
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N HAKOW Xepbuumam ypes npunaraHe Ha MexAayBmaoBa U Mexkaypoaosa xubpuamsauusa. Co. Joknagm Mexa,.
Cumnosnym “Cenekums Ha cabHYOrAen 3a YCTOMUYMBOCT KbM 6onectn ” KpacHopap, Pycus. HOHKM 23-24, 2010, p.
72-84.

http://www.agrowebcee.net/fileadmin/content/sunflower/files/International Symposium Sunflower Breeding
On_Resistance To .pdf

Pestome: [JoCTMraHeTo Ha BMCOKa MPOAYKTUBHOCT B HOBUTE CbBPEMEHHWN C/TbHYOTIeA0BUN XMBPUAMN, OTrNEKAAHM
NPV MOJICKA YC/NIOBMA, 3aBUCU MPAKO OT METOAMUTE Ha CeNeKkUmMs U YCTOMYMBOCTTA Ha JIMHUUTE KbM LLUMPOKO
pasnpocTpaHeHuTe 60onecTu, napasuTa CUHA KUTKa 1 xepbuunamTe, N3non3BaHW Npu Cb3AaBaHETO Ha JIMHUUTE.
Mo Tasn NPUYMHU, HUE BKIHOUMXME B MPOYYBAHETO MENKAYBUAOBM U MEXAYPOL0BU XMbpuam, noayyeHu upes
KPbCTOCBAHE C KY/ATYPHUA CAbHYOMNen ¢ eAHOroAMWHA U MHOTOroAauliHM Buaose ot pog Helianthus n Hakou
Apyrv pogose oT cemeiicteo Compositae, KOMTO MOKa3BaT YCTOMUYMBOCT KbM MKOHOMMUUYECKMU BaXKHUTE 6onecTu u
napasuTa CuMHA KWUTKa. [punoxkeH e ueneHacodeH OTHBOP M camoonpallBaHe, KpPbCTOCBaHE Ha OTAe/HU
MeXAyBUA0BU U MEeXKOYPOA0BU XMBPUAM M camoonpallBaHe B cledBallmTe NOTOMCTBA; KPbCTOCBAHE C IMHUM 33
oLeHKa Ha obuiaTa 1 cneunduiHa KoMBUHATUBHA CNOCOBHOCT U MPOAYKTUBHOCT, OLEHKa Ha YCTOMYMBOCTTa KbM
60necTu, NapasnTa CUHA KUTKA, YCTOMYMBOCT KbM xepbuumante MNyncap u Ekcnpec, oueHka 3a Hanuuve Ha Rf
reHu, CbAbp}KaHME Ha Mac/l0 M HAKOW APYrM UHTepecHM NpusHauu. PesyntaT OT HanpaBeHOTO M3c/iefBaHe e
no/siy4aBaHeTo Ha ronsam 6poit dopmu M AnHUKM /B 1 R/ ¢ NbaHa yCTOMYMBOCT KbM Bonectute maHa, pomoncuc,
dboma, anTepHapua, BUCOKA YCTOMUYMBOCT KbM CKAEPOTUHUA, MbJHA YCTOMYMBOCT KbM MapasmUTa CUHA KUTKa.
YcTaHOBEHM ca TPU HOBM M3TOYHMKA Ha YCTOMUYMBOCT KbM Xepbuunaa Myncap.

8.7. Encheva V., D. Valkova. 2012. Testing results of hybrid material obtained with participation of wild annual
Helianthus annuus species to the cause agent of brown spots Alternaria species. CenckoctonaHcka Hayka, 45(3):
29-34. ISSN: 1311-3534 (print)

Abstract: The aim of this investigation was to choose a group of genotypes, resistant to brown spots on
sunflower, based on their reaction to the cause agent of the disease. Hybrid combinations in first, second and
third generation were used. They were obtained with participation of wild annual Helianthus annuus L. accessions
and male sterile lines of cultivated sunflower, used as maternal parent. The research was carried out in artificial
infection field in Dobrudzha agricultural institute during the period 2009-2011. The inoculation was done on the
method of Encheva and Kiryakov (2002). Evaluation was realized on four-degree scale. Percentage of seed oil and
protein content of self-pollinated hybrid plants was determined. It was established, that studied hybrids were
characterized with varied seed oil and protein content. Because of purposeful selection were developed some
hybrid combinations, which combined high resistance to the pathogen Alternaria sp. and high oil and protein
content in the seeds. These materials were included in a program on developing sunflower hybrids with valuable
for the breeding and practice characters.

8.7. EHueBa B., [l. BbnkoBa. 2012. Pe3ynTaT OT M3NUTBAHE Ha XMOpMAEH MaTepuan, NoOAy4yeH C y4acTMETO Ha
OMBUA epHorogmweHd Bua Helianthus annuus KbM nNpuuMHUTENs Ha Kadsasute neTHa Alternaria  sp.
CenckocTtonaHcka HayKa, 45(3): 29-34. ISSN: 1311-3534 (print)

Pe3stome: Lienta Ha ToBa npoy4yBaHe e fa ce noabepe rpyna reHOTMNM, YCTOMUMBM HaA KadaBUTe MeTHa Mo
cnAbHYOrNena, Ha 6asata Ha peakumsaTa MM KbM NPUYMHUTENS HA 3ab60/a1ABaHETO. B NpoyyYBaHeTO ca M3Mo/13BaHM
XMBpPUAHM KOMBWHaAUMKM B MbPBO, BTOPO U TPETO MOKONEHWE, MOJyYeHW C ydyacTMeTo Ha obpasum oT AMBUSA
egHoroguwieH Bug, Helianthus annuus L. 1 MBXKO CTEPWUIIHWM JIMHUU KYATYpPEH CAbHYOrAes, M3Mosi3BaHU KaTo
MaluMH poauTten. M3cnefaBaHuATa ca NpPOBEAEHM Ha MHPEKUMO3eH yyacTbK B [O6GpyArKaHCKM 3emMenesiCKu
WMHCTUTYT B nepmoga 2009-2011r. 3apa3snBaHeTo e M3BbPLIEHO No meToga Ha Encheva and Kiryakov (2002).
OueHKaTa e HanpaBeHa Mo 4-cTeneHHa ckana. OnpeneseHo e NPoLEHTHOTO CbAbPMKAHME HA MAC/I0 U NPOTEUH B
cemeHaTta OT caMoonpalleHnTe XMbpUAHM pacTeHus. YCTaHOBEHO €, Ye NpoyyBaHUTe XMBpUAM ce xapaktepusmpar
C pa3HOObpa3HO CbAbP!KAHME Ha Mac/io M NPOTeMH B ceMeHaTa. B pesynTtaT Ha ueneHacovyeHus nonbop ca
Cb34afeHn XMbPUAHN KOMBUHALMK, CbYeTaBallM BUCOKa CTeMNeH Ha YCTOMYMBOCT KbM MaTtoreHa Alternaria sp. v
BMCOKO CbAbpP)KaHWE Ha MPOTEWH WM MACI0 B cemMeHaTa. MaTepuanuTe e 6bAaT BKAOYEHM B Mporpama 3a
Cb3aBaHe Ha XMbpUAM C LieHHW 3a cenekuuaTa 1 NpakTUKaTa KayecTsa.

8.8. Encheva V., D. Valkova, G. Georgiev, M. Christov. 2012. Sources for resistance to the leaves pathogenes
caused grey (Phomopsis helianthi), brown (Alternaria sp.) and black (Phoma macdonaldi) spots on sunflower
originated from the wild species Helianthus annuus L. Proc. of the international sunflower conference, Mar del
Plata, Argentina, p. 205-210.
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https://www.isasunflower.org/fileadmin/documents/aaProceedings/18thISAArgentina-
voll/Sources_for_resistance_to_the_leaves_pathogenes.pdf

Abstract: The aim of this study is to be characterized the hybrid combinations with wild Heliathus annuus
presented resistance to the agents caused grey (Phomopsis helianthi Munt.-Cvet. et al/Diaporthe helianthi Munt.-
Cvet. Et al.), brown (Alternaria sp.) and black spots (Phoma macdonaldi/Leptosphaeria lindquistii). The
investigation was carried out in Dobrudzha Agricultural Institute near General Toshevo during the period 2008-
2010 using artificial inoculation of plants. Phytopathological investigations of wild Helianthus annuus L. and its
hybrid progenies obtained from crossing with cultivated sunflower were carried out. Cultivated sunflower was
represented by five male sterile lines, developed in DAI, General Toshevo and the wild species — by 52 accessions
from the collection of wild species in DAI. The obtained fertile hybrid plants were tested. Presence of resistance
to grey (Phomopsis helianthi), brown (Alternaria sp.) and black (Phoma macdonaldi) spots on sunflower was
established. As a result of self-pollination and purposeful selection some new hybrid forms were obtained. They
combined high resistance to the studied pathogens and valuable breeding characters. Presence of Rf genes was
established and on this base the new hybrid forms could be included in sunflower breeding for developing new R
lines to increase the genetic variability of the cultivated sunflower.

8.8. EHyeBa B., [. Bvnkosa, I'. l'eoprues, M. Xpuctos. 2012. N3TOYHMUM HA YCTOMYMBOCT KbM JIMCTHU NATOTEHMU,
npuumnHasawm cmem (Phomopsis helianthi), kadesu (Alternaria sp.) n yepHu (Phoma macdonaldi) netHa no
CAbHYOrNeda, npousxoxkgawm oT aueusa Bua, Helianthus annuus L. C6. [doknagn ot Mexa. KoHdep. no
cnbHYyornega, Mar del Plata, Argentina, p. 205-210.
https://www.isasunflower.org/fileadmin/documents/aaProceedings/18thISAArgentina-
voll/Sources_for_resistance_to_the_leaves_pathogenes.pdf

Pestome: Llenta Ha ToBa u3cnenBaHe e [a Ce XapaKTepusmpaT XMbpuaHu KombuHauuu ¢ amsusa sug Heliathus
annuus NpUTeXasally YyCTOMUYMBOCT KbM NatoreHuTe, npuumHasalim cusu (Phomopsis helianthi Munt.-Cvet. et
al/Diaporthe  helianthi Munt.-Cvet. Et al.), kadesu (Alternaria sp.) wn 4yepun netHa (Phoma
macdonaldi/Leptosphaeria lindquistii). U3cnepsaHeto e nposegeHo B JO6pya)KaHCKM 3emMefesiCKU MHCTUTYT,
leHepan Toweso, B nepuoga 2008-2010 npu WM3KYCTBEHO 3apa3fABaHe Ha pacTeHmATa. [lpoBegeHn ca
duTonaTonorMyHM npoyuBaHua Ha ameua Bug Helianthus annuus L. n HeroBuTte XMbpuaHM NOTOMCTBA, NMOJYYEHU
cnepn KpbCTOCBAHE C KYATYpeH cabH4Yorned. KynTypHUAT cabHYOried e npeAcTaBeH OT MEeT MbXKKO CTepUIHU
NNHUK, cb3gagenHn B A3W, a aususa Bua— ot 52 obpaseua ot konekumusaTta B A3U. MNonyyeHuTte pepTUaHU pacTeHus
ca u3nuUTaHW. Hanmume Ha yCTOMYMBOCT € YyCTaHOBEHa KbM NpUUMHUTENs Ha cusute (Phomopsis helianthi),
Kadpesute (Alternaria sp.) n uepHute (Phoma macdonaldi) netHa no cnbH4Yornega. Kato pesynTtaT ot
camoornpallBaHe U ueneHacoyeH oTbop ca MOAYYEHU HOBWU LEHHU XMOBpUAHU dopmU. Te KOMBUHMPAT MHOTO
006pa yCTOMUYMBOCT KbM BK/OYEHUTE B M3C/1eBaHETO BONECTU U LIEHHM CENEKLMOHHN NpU3HaLM. YCTaHOBEHO e
Ha/MumMe Ha Rf reHn 1 Ha Tasn ocHOBa HoBUTE dopMKM MoraT Aa 6bAaT BKAOUYEHU B CENEKUMATA Ha CAbHYOrNeaa
3a Cb3JaBaHe Ha HOBM R IMHMM 3a Aa ce yBeInYM reHETUYHOTO pasHoobpasme Ha KYATYPHUA CAbHYOrea.

8.9. Encheva V., D. Valkova. 2014 Evaluation of Hybrid Material, Originated from Wild Annual Sunflower
Species for Resistance to the Leaves Pathogens Cause Grey (Phomopsis helianthi), Brown (Alternaria sp.) and
Black (Phoma macdonaldi) Spots on Sunflower Bulgarian Journal of Soil Science, Agrochemistry and Ecology,
48(3-4): 66-72. ISSN 2534-9864 (Online)

https://soilscience-bg.org/page/en/details.php?article_id=58

Abstract: The aim of the presented study was selection of hybrid forms, originated from wild annual species
Helianthus debilis, H. petiolaris and H. praecox, resistant to grey, brown and black spots on sunflower. On the
base of their reaction to agents of three fungus diseases, the breeding materials with immune and resistant type
of reaction were selected. The wild sunflower accessions, picked as paternal parents, were beforehand evaluated
on artificial infection plot. Vegetation period and seed oil content of the obtained hybrid materials were
determined and studied. As a result of evaluation and purposeful selection, some new forms with high resistance
to pathogens Phomopsis helianthi, Phoma macdonaldi and Alternaria sp., high seed oil content and different
vegetation period were selected. These hybrid forms were characterized also with presence of Rf genes and were
included in a program for control of resistance to economically important sunflower diseases and for developing
new lines-restorers of fertility.

8.9. EHyeBa B., [l. BbakoBa. 2014. OueHKa Ha xMbpuaeH matepuran c Npomsxos oT AMBM eAHOroAMWHM BUAOBE 3a
YCTOMUMBOCTTA UM KbM cuBu (Phomopsis helianthi), kabasu (Alternaria sp.) n yepHn (Phoma macdonaldii) neTtHa
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no cabHyorneaa. Bulgarian Journal of Soil Science, Agrochemistry and Ecology, 48(3-4): 66-72. ISSN 2534-9864
(Online)

https://soilscience-bg.org/page/en/details.php?article_id=58

Pe3slome: Lienta Ha HAcToALWOTO Npoy4yBaHe e Aa ce oTbepaT XMbpuAHM GopmK, NMPOUIXOKOALWM OT AUBUTE
eaHoroanwHn Buaose Helianthus debilis, H. petiolaris v H. praecox, ycTONYMBM KbM MPUYUHUTENINTE HA CUBM,
YyepHM M KadeBM MeTHa Mo cAbHYorneda. Ha ocHoBaTa Ha pPeakuMs UM KbM JIMCTHUTE MATOreHU ca OoTOpaHu
CeNEeKUMOHHN MaTepuann C MMyHEH M YCTOMYMB TUN Ha peakuma. Ob6pasuute AMBM BUAOBE CAbHYOI/NEA,
M3MON3BaHW KaTo 6GalWuH poguTen, ca npeaBapuTesIHO OLLeHEHW Ha W3KYCTBEH WHOPEKLMO3EeH Y4YacTbK.
BeretaumoHHUs nepuoa M CbAbPKAHMETO HAa Mac/o B CeMeHaTa Ha MNoJjlydeHuTe XxubpuaHu maTtepuanu ca
yCTaHOBeHU. KaTo pe3ynTaT oT HampaBeHaTa OLEeHKa U Le/ieHacoyeH oTbop ca oTbpaHu HOBM GOPMM C BUCOKA
YCTOMYMBOCT KbM natoreHnte Phomopsis helianthi, Phoma macdonaldi u Alternaria sp., c noBuLIEHO CbabPKaHME
Ha Mac/io U pa3HOObpPaseH Mo NPOAB/IKUTENHOCT BEreTauMoHeH nepmos. Te3n Gopmm ce xapaKkTepmampaT CbLLO C
Hanuume Ha Rf reHu M ce BKIIOYEHWU B CENEKUMOHHATA NMPOrpamMa 3a reHeTUYeCcKM KOHTPOJI KbM MKOHOMWYECKM
Ba*KHMTE 3a CAbHYOrneaa 601ecTi 1 3a Cb34aBaHe Ha HOBU JIMHUWN-Bb3CTAHOBUTENIN Ha GepPTUAHOCTTA.

8.10. Valkova D., N. Nenova, G. Georgiev, V. Encheva, E. Penchev, J. Encheva. 2014. Seed component diversity of
hybrid forms, originated from wild Helianthus species. Turkish Journal of Agricultural and Natural Sciences. Sp.
issue: 2, p.p. 1590-1595. ISSN: 2148-3647 (Open Access)

https://dergipark.org.tr/tr/download/article-file/142311

Abstract: This study presents the evaluation of hybrid forms, obtained as a result of interspecific hybridization
between four sunflower inbred lines and wild annual H. debilis and H. petiolaris accessions from the collection of
wild Helianthus species at Dobrudzha Agricultural Institute, on various indices related to their seed oil and protein
content. The selected accessions, used as paternal parents in the crosses and the obtained hybrid material, were
previously tested and evaluated as resistant to leaves pathogens. The indices 1000 seed weight (g), kernel and
hull (%), oil content in kernel (%) and in seed (%), and seed protein content were evaluated. The results showed
very good statistical authenticity of the analytical hypothesis that the investigated hybrid forms were with
different genetic potential on the studied indices, pointing to the existence of high variability among the used wild
germplasm. Hybrid forms, resistant to leaves pathogens, with high oil and protein content were obtained.

8.10. Bwbnkosa M., H. HeHosa, I. leoprues, B. EHuyeBa, E. leHues, K). EHueBa. 2014. PasHoobpa3ve Ha
KOMMNOHEHTUTE Ha ceMeHaTa Ha XMbpuaHU popmun, NpomsxoxKaalm ot amen sugose Helianthus. Turkish Journal of
Agricultural and Natural Sciences. Sp. issue: 2, p.p. 1590-1595. ISSN: 2148-3647 (Open Access)
https://dergipark.org.tr/tr/download/article-file/142311

Pe3tome: MNpoyyBaHETO NpeacTaBa OLEHKA Ha XMbpuaHu Gopmu, NOYyYEHN OT MEXAYyBMUAOBA XMbpUaM3aLma Ha
YeTUpU CTEPUIHU JIMHUU KYNTYpeH cabHYornen n obpasuu ot ausute Bumose H. debilis w H. petiolaris ot
Konekumata gmeu Bupose Helianthus B [o6OpyarkaHCKM 3eMefesnicKM WMHCTUTYT MO Pas/IMyHM MOKasaTenu,
CBBbP3aHM CbC CbABPKAHMETO HA MACIO M NPOTEUH B cemeHaTta. OTbpaHMTe 06pasum, M3MN0A3BAHM KaTo DaLLMH
KOMMOHEHT B KPbCTOCKUTE U MOJIYYEHUAT XMOPUAEH MaTepuan ca NpeaBapuUTesIHO U3MUTAHU U OLLEHEHW KaTo
YCTOMUYMBU KbM JIMCTHU NaToreHn. OnpeaeneHu ca nokasatennte maca Ha 1000 cemeHa (r), cbabprKaHWe Ha AAKa
n watonka (%), cbabpKaHMe Ha Mac/io B AAKaTa U ceMeTo (%), U CbAbprKaHWe Ha NPOTeUH. PesynTaTuTe NOKasgaT
MHOro f06pa CTaTUCTUYEeCKa AOCTOBEPHOCT Ha aHA/IMTMYHATA XMNOTe3a, Ye Npoy4YBaHUTe xMbpuaHu dopmu ca ¢
pa3nnyeH reHeTUYeH NOTeHUMan No OTHOLWEHME Ha U3C/eABaHUTE MOKa3aTen, a TOBA COYM CbLLECTBYBAHETO Ha
BMCOKa BapuMabWAHOCT Ha M3Mos3BaHaTa B NPOYYBAHETO FeHeTUYHa Maasma OT AMBM BUAOBE. MOJIYYEeHM ca
xMbpungHu Gopmu, yCTOMUYMBM KbM JIMCTHMU NATOr€HU, C BUCOKO CbAbPKAHME Ha MAc/i0, MPOTENH B CEMeHaTa.

8.11. Encheva V, J. Encheva, N. Nenova, D.Valkova, G. Georgiev, P. Peevska, G. P. Georgiev and P. Shindrova.
2014. Sunflower hybrids and lines, resistant to pathogens, economically important for Bulgaria, developed by
conventional and biotechnological methods. Turkish Journal of Agricultural and Natural Sciences. Sp. issue: 1, p.p.
1254-1257; ISSN: 2148-3647 (Open Access)

https://dergipark.org.tr/tr/download/article-file/142254

Abstract: The diseases on sunflower are a limiting factor for sunflower production not only in Bulgaria but also in
all countries where the crop is grown. This is the reason for the great number of researchers who have directed
their efforts toward solving the problem. A priority in the research work carried out at DAl is the problem not only
of seed quality and quantity, but also the phyto sanitary condition of sunflower. The results from the past ten
years and more show that success has been achieved in the resistance to leaf fungal pathogens (Phomopsis
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helianthi; Phoma macdonaldi; Alter nar ia sp.), downy mildew (Plasmopara halstedii) and the parasite broomrape
(Orobanche cumana). The result from the activity of the researchers working at DAI are the released hybrids San
Luka, Mousala, Mercuriy, Maritsa, Mesta, Moura, Magoura, Biotsvet, Rada, Yana, Valin, Dobrotsvet, Alpin,
Mihaela, Vokil, Veleka, Velko, Gabi, etc. A part of these hybrids were developed by conventional methods, others
- by using bio technology methods, while the development of third hybrids involved a combination of both. Many
of them are now in production demonstrating good results, and others are to be approved by the national
agencies. Each of these hybrids possesses complex resistance to some of the leaf fungal pathogens, as well as
obligatory resistance to downy mildew and broomrape. The genetic stock center of DAl maintains a great number
of lines derived mainly from the wild annual and perennial species. They are used as donors of resistance in the
breeding program of the institute.

8.11. EHuesa B., 0. EH4eBa, H. HeHoBa, [. Bbakosa, I'. Neoprues, M. MNeescKa, I'. M. leoprues, M. LnHaposa. 2014,
Xnbpuam v AMHUM CAbHYOrNen, YCTOMYMBM HA MATOreHU, MKOHOMMYECKM Ba*KHW 3a bbarapua, cb3gageHun upes
KOHBEHUMOHaNHN U BuotexHonornuyHm metoaun. Turkish Journal of Agricultural and Natural Sciences. Sp. issue: 1,
p.p. 1254-1257; ISSN: 2148-3647 (Open Access)

https://dergipark.org.tr/tr/download/article-file/142254

Pe3slome: Bosiectute No cabHYornena ca AMMUTUPaLL, GakTop 3a CAbHYOrNeA0BOTO NMPOM3BOACTBO HE CaMo B
Bbarapus, HO CbLLLO M BbB BCUYKKN CTPAHU, KbAETO Tasn KyATypa Ce OTreXKaa. ToBa € NpuumnHa ronam 6poi yyeHu
[a HacoyaT CBOWTE YCWAWS 3a pellaBaHe Ha To3M npobnem. lpuopuTeT B uM3cnedoBaTesickata paboTa,
ocbliecTBABaHa B [3M e He camo MOBMLLIABAHE KOJIMYECTBOTO M KAYecTBOTO Ha CEMEHaTa, HO Cblio TaKa M
dUTOCAHUTAPHUTE YCNOBUA 33 CAbHYOrIeda. PesyntaTute oT nocaeaHUTE NoBeYe OT AeCeT roAnHM NOKa3Bear, ye e
NMOCTUIHAT yCnex B yCTOMYMBOCTTA KbM IMCTHU naTtoreHun (Phomopsis helianthi; Phoma macdonaldi; Alternaria sp.),
MaHa (Plasmopara halstedii) v napasuta cuHAa KuTKa (Orobanche cumana). Pesyntat or paboTtaTa Ha
nscnegosatenmte B [A3M ca cb3gageHute xmbpuam CaH Jlyka, Mycana, MepKypuin, Mapuua, Mecta, Mypa,
Marypa, buousert, Paga, AHa, BanuH, JobpouseT, AnnuH, Muxaena, Bokun, Beneka, Benko, Nabu u ap. Yacr ot
Tesn xmMbpuam ca cb3aafeHU Ype3 KOHBEHLMOHAIHU MEeTOAM, APYrY - Ype3 BUOTEXHONOTUYHN METOAM, AOKaTo
TpeTu ca Cb3aaAeHn Ype3 KoMBUHMpPaHe Ha ABeTe rpynu metoau. MoBeyeTo oT Te3n XmMbpuam cera ca B MacoBo
NpPou3BOACTBO M MOKa3BaT MHOro Aobpu pesynTtaTn. Manka 4acT OT TAX ca B NPOLLEC Ha perucrpauma. Bceku ot
Te3N XMBPUAN NPUTEXKaBa KOMMJIEKCHa YCTOMUYMBOCT KbM HAKOW JIMCTHU NATOT€HU, KaKTO M Mb/iHA YCTOMYMBOCT
KbM MaHa 1 NapasnTa CMHA KMTKa.LleHTbpbT 32 reHeTUYHM pecypcy B A3 noaabprKa roNamo KOMYECTBO INHUM,
Nnosy4yeHn NPeayMHO OT AUBW eAHOTOAMULIHN U MHOTOrOAULIHM BUAOBE, KOMTO Ce M3MNOAN3BaT KaTo AOHOPMU 3a
YCTOMYMBOCT B CeNIEKLMOHHATa Nporpama Ha MHCTUTYTA.

8.12. Nenova N., D. Valkova, J. Encheva, N. Tahsin. 2014. Promising lines as a result from interspecific
hybridization between cultivated sunflower (Helianthus annuus L.) and the perennial species Helianthus ciliaris
(M-092) via embryoculture. Turkish Journal of Agricultural and Natural Sciences. Sp. issue: 2, p.p. 1654-1659. ISSN
2148-3647 (Open Access);

https://dergipark.org.tr/tr/download/article-file/142320

Abstract: Interspecific hybridization was done between cultivated sunflower H.annuus L. and the perennial
species H.ciliaris, accession M-092. The embryo cultivation method was used for successful performance of the
crosses. Crosses were realized between this species and sterile lines 2607 and HA-300. Different morphological
characters were investigated. As a result of self-pollination and selection, hybrid materials in both F1 and F2 were
obtained, and in advanced generations as well. Morphological, phenological and biochemical studies were carried
out. Some of the progenies possessed higher seed oil content. Four lines among the selected, combined complete
resistance to the pathogens of downy mildew and broomrape. These were the lines 1131/H, 1135/H, 1145/H,
1171/p, 1161/p and 1151/p.

8.12. HeHosa H., A. Bvnkosa, 0. EHuyeBa, H. TaxcuH. 2014. MMepcneKkTMBHU AUHUK, pe3yaTaT OT MeXayBuaoBa
xmbpuamsauma mexay KyntypeH cabHyornen (Helianthus annuus L.) n mHororoguwHua sua, Helianthus ciliaris
(M-092) upes embpuo kynTypa. Turkish Journal of Agricultural and Natural Sciences. Sp. issue: 2, p.p. 1654-1659.
ISSN 2148-3647 (Open Access);

https://dergipark.org.tr/tr/download/article-file/142320

Pestome: MeKayBnaoBa xmbpuamsauma e OCblecTBEHA MeXAy KynTypeH ciabHyornen H. annuus L. w
MHororoauwHua sug H. ciliaris, obpasey, M-092. MeToabT eMbpUO KynTUBUPAHE € MPUIONKEH 33 YCNEeLHOo
noslyyaBaHe Ha KPbCTOCKU. Te ca peanmsnpaHM C y4yacTMeTo Ha BuAaa M ctepunHute nmHum 2607 n HA-300.
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MpoyyeHn ca pasHoobpasHu mopdoaormyHm npusHauu. Cned camoonpaluBaHe M 0TOOP ca noaydeHu XMbpuaHu
matepuann B Fi, F» n cnepsawm reHepauuun. MposeseHn ca MopdonornyHmn, GeHoNormyHU U BUOXUMUYHM
npoyuysaHna. HAKOM OT MOTOMCTBATa Ce OT/IMYaBaT C MOBULIEHO CbAbPXKaHME Ha Mac/io B cemeHaTa. YeTmpwu
JIMHUK cpef, oTbpaHMTe KOMBUHMPAT MbJIHA YCTOMYMBOCT KbM MaTOreHa, NPUYMHABALL, MaHa M KbM Napasuta CUHs
KuTKa. Tosa ca nanHuute 1131/H, 1135/H, 1145/H, 1171/p, 1161/p n 1151/p.

8.13. Encheva J., G. Georgiev, N. Nenova, D. Valkova, G. P. Georgiev, P. Peevska, V. Encheva. 2014. Application
of classical methods at sunflower breeding program in Dobrudzha Agricultural Institute, General Toshevo. Turkish
Journal of Agricultural and Natural Sciences. Sp. issue: 1, p.p. 673-681. ISSN 2148-3647 (Open Access);
https://dergipark.org.tr/tr/download/article-file/142161

Abstract: Study was carried out in Dobroudja Agricultural Institute-General Toshevo, Bulgaria. Using classical
approaches hundreds inbred lines were developed and collected, distinguished with their valuable agricultural
characters and resistance to economic important diseases and parasite Orobanche cumana. Classical sunflower
breeding methods applied in DAI-General Toshevo included intraspecific, interlinear, interspecific and
intergeneric hybridization, and experimental mutagenesis. Evaluation of resistance to diseases and the parasite
broomrape as well as seed oil content were done on confirmed and adapted for the conditions of the institute
methods. A lot of sunflower commercial cultivars, own and joint hybrids were created during last 30 years at
DAIGeneral Toshevo. Hybrid Maritza, Mura, Veleka, Vokil, Gabi and Velko were widespread in abroad.

8.13. EHueBa tO., I'. Teoprues, H. HeHoB.a, . Bvnkosa, I'. . T'eoprues, M. MNeeBcKa, B. EH4eBa. 2014. MNpunoxKeHne
Ha KNacMYecKUTe MeToAM B CeNEeKUMOHHATa nporpama no cnbHYyornena B JobpyarkaHCKM 3emenencku MHCTUTYT,
leHepan Toweso. Turkish Journal of Agricultural and Natural Sciences. Sp. issue: 1, p.p. 673-681. ISSN 2148-3647
(Open Access);

https://dergipark.org.tr/tr/download/article-file/142161

Pestome: NpoyyBaHeTo e npoBeaeHo B JobpyaskaHCKM 3emenenckm MHctuTyT-FeHepan Toweso, bbarapua. Ypes
K/laCMYeCKM MoaxoAn ca Cb3hdafeHW CTOTULM CaMOoOOMNpalleHW AWMHWUUK, OT/IMYaBalLM Ce C LEHHWU CTOMAHCKM
NMoKasaTem U YCTOMYMBOCT KbM MKOHOMMUYECKUM BarkHUTe Bonecty n napasmta Orobanche cumana. Knacmnyeckure
cenekumMoHHn metoau, npunaraHn B [O3WN-TeHepan TolweBO BK/AYBAT MEXAYAMHENHA, BbTPEBUAOBA,
MEXAYBMAO0BA U MEXKAYPoaoBa XnMbpmuamsaumsa U ekcnepmumeHTaneH myTtareHes. OueHKaTa 3a YCTOMYMBOCT KbM
60/1eCTN 1 NapasnTa CUHA KUTKA, KaKTO M onpedensHe CbAbpPXKaHMETO Ha MAc/io Ce OCbLUECTBABAT MO YyTBbPAEHMU
M aganTUpaHu 3a YCA0BUATA HA MHCTUTYTA meToau. MHOro TbpProBCKM COPTOBE, CbBMECTHU U COBCTBEHU XMbpuam
ChbHYornen ca cb3gaserHu npes nocnegHute 30 roamuu B [3U, N'eHepan Toweso. LLUWMpoKo pasnpocTpaHeHU ca
xmbpuaute Mapuua, Mypa, Beneka, Bokun, Fabu n Benko.

8.14. Encheva J., G. Georgiev, D. Valkova. 2014. Mutant sunflower line 338 B created by in vitro mutagenesis.
Field Crops Studies. 9(2): 233-241. ISSN 1312-3882;

http://fcs.dai-gt.org/bg/pdf/fulltext IX 2 5.pdf

Abstract: Immature sunflower (Helianthus annuus L.) zygotic embryos of sunflower Bulgarian line maintainer of
sterility 2607 B were treated with ultra sonic before plating in the embryo culture medium M. New sunflower
forms with inherited morphological and biochemical changes were obtained through selection and self-
pollination. Line 338 B subjected to investigation in this study was characterized with significant changes
concerning most of the studied characters. Based on all 12 agronomic characters investigated, it can be
determined that the increasing the value were registered for plant height, seed length and oil in the seeds.
Decreasing the value of the indexes was observed for head diameter, seed thickness, seed width, 1000 seed
weight, leaf width and leaf length. The indexes number of leaves and stem diameter were the most stable.
Mutant line 338 B was characterized with differences in comparison to the control line 2607 B concerning some of
the quality characters as color of seeds in particular. The increased oil content in seeds in line 338 B is desired
mutation in the breeding programme of sunflower.

8.14. EHveBa 1O., I". Teoprues, [. Bbakosa, 2014. MyTaHTHa AanHuna chvHYornes 338 B, cb3gageHa vpes MH BUTPO
myTareHes. Field Crops Studies. 9(2): 233-241. ISSN 1312-3882;

http://fcs.dai-gt.org/bg/pdf/fulltext IX 2 5.pdf

Pe3stome: Hespenu cnbHuornemsosu (Helianthus annuus L.) 3MroTHKM emBbpuoHKN Ha BbarapckaTta AMHUA 3aKpenuTen
Ha cTepuaHoctTa 2607 B ca TpeTupaHu € NynTpa 3BYK npeau naatupaHe BbpXy XpaHuTenHa cpega M. Ypus
CeNekumMsa M camooMnpallBaHe ca MNOJYYeHM HOBWU CAbHYOrIeZoBM Gopmum € HacnegsemMm MoOpPGdONOTUYHU U
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OUOXMMUYHU M3MeHeHUs. JlInHua 338 B 06eKT Ha HAcTosLWOTO M3C/ne[BaHe Ce XapaKTepusupa C A0KasaHu
M3MEHEeHMA, OTHAcAWM ce A0 roaama 4acT OT m3cnenBaHUTe npusHauu. basupankm ce Ha 12 um3cneaBaHu
arpOHOMMUYECKU XapaKTEPUCTUKM, MOXKe [a ce onpenesn NoBuWaBaHe Ha CTOMHOCTUTE Ha BMCOYMHATA Ha
pacTeHuATa, Ab/KMHATA Ha CeMeHaTa M Mac/eHoCTTa B cemeHaTa. HamaneHue B CTOMHOCTTA Ha MHAEKCUTe e
HabnogaBaHO Npu AMameTbpa Ha nuTaTa, AebenvHata Ha cemeTo, WMPMHATa Ha cemeTo, macata Ha 1000
CeMeHa, WMpPUHATa U Ab/KMHATa Ha AancTaTa. Hali-ctabunHu ca nHaekcute 6pont ancta u gebennHa Ha ctbba0To.
MyTaHTHa AMHMA 338 B ce xapaKTepusnpa € pasinuma B CPaBHEHME C KOHTPOIHATa nHuA 2607 B, oTHacAwm ce
[0 KayeCTBEHW NPM3HALM KAaTo LUBAT HA ceMeHaTa. YBEe/IMYEeHOTO CbAbpPKAHME HAa MACI0 B CEMETO Npu InHMA 338
B e )xenaHa myTauma B CeNeKUMOHHATa Nporpama npu cabHYorneaa.

8.15. Entcheva V., D. Valkova, P. Shindrova. 2014. Screening of wild Helianthus species for resistance to
Orobanche cumana Wallr. and Phomopsis helianthi Munt.-Cvet. et al. Proc. 3rd Intern. Symposium on Broomrape
( Orobanche spp.) in Sunflower, Cérdoba, Spain, 3—-6 June, 2014. Intern. Sunflower Association, Paris, France, pp.
201-206.
https://www.isasunflower.org/fileadmin/documents/Symposia/3rdSymposiumBroomrape2014/SymposiumOrob
ancheCordoba.pdf

Abstract: The phytopathological investigation of eighty-eight accessions of wild annual Helianthus species was
carried out. The studied H. annuus, H. argophyllus, H. debilis, H. petiolaris and H. praecox accessions from the
collection of DAl were tested for resistance to broomrape and to grey (Phomopsis helianthi) spots on sunflower.
The obtained testing results showed that some of the accessions were immune to the gray spots on sunflower
and possessed full resistance to the parasite broomrape. These accessions could be used as donors for resistance
and as useful initial material in the breeding programs for obtaining of new resistant hybrids. The presented
results confirmed that wild Helianthus species could be used as valuable sources for resistant genes.

8.15. EHueBa B., . Bvnkosa, M. WnHapoBsa. 2014. MsnuTtBaHe Ha aMBuM BuAoBe Helianthus 3a yCTOMYMBOCT KbM
Orobanche cumana Wallr. u Phomopsis helianthi Munt.-Cvet. et al. Proc. 3rd Intern. Symposium on Broomrape
( Orobanche spp.) in Sunflower, Cérdoba, Spain, 3—-6 June, 2014. Intern. Sunflower Association, Paris, France, pp.
201-206.
https://www.isasunflower.org/fileadmin/documents/Symposia/3rdSymposiumBroomrape2014/SymposiumQOrob
ancheCordoba.pdf

Peslome: [MpoBefeHo e PpUTOMATONOMMYHO MpPOyYBaHE Ha ocemzeceT M ocem obpasum AUBU eAHOTOAMLLHU
BMAoBe oT pos Helianthus. MpoyuBaHu ca 06pasum ot Bugosete H. annuus, H. argophyllus, H. debilis, H. petiolaris
n H. praecox oT KonekumaTa npu 3M 3a yCTOMYMBOCT KbM NapasmUTa CUHA KUTKA M KbM MPUUMHUTENA HA CUBUTE
neTHa no cavH4Yyornega Phomopsis helianthi. MonyyeHnte pesyntatM OT M3NUTBAHETO MOKa3BaT, Ye HAKOW OT
obpasumuTe ca MMyHHU KbM DO/siecTTa CMBM METHa MO CAbHYOrAeAa M NPUTEXKaBaT Mb/HA YCTOMYMBOCT KbM
napasuta cuHA KuTKa. ObpasuuTe moraT Aa 6bAaT M3NoN3BaHM KaTo AOHOPU 33 YCTOMYMBOCT M KaTo LIEHEH
M3Xo4eH maTepuan B CENEKUMOHHMUTE NPOrpaMmn 3a noslydyaBaHe Ha HOBW, ycToMumMBM xmbpuaun. MpeactaBeHuTe
pesynTaTh NoTBbPXKAABAT TBbPAEHUETO, Ye AMBUTE BUAOBE OT pos Helianthus moraT Aa ce U3non3BaT KaTo LeHHU
M3TOYHULM Ha FeHM 3a YCTOMUYNBOCT.

8.16. Valkova D., N. Nenova, J. Encheva, G. Georgiev, V. Encheva, E. Penchev, N. Tahsin. 2015. Study of hybrid
material, obtained with participation of H. debilis T.& G. accessions. PacmeHueswOHU HayKu, roa. Lll, (4): 22-28.
ISSN 2534-9848 (Online);

https://cropscience-bg.org/page/en/details.php?article id=567

Abstract: Hybrid material with resistant type of reaction to leaves pathogens, obtained with participation of wild
annual H. debilis accessions was obtained. Hybrid combinations, bearers of Rf genes, were established. The
obtained hybrid forms were distinguished with seed oil content up to 47% as well as higher seed protein content.
The intersperse hybrid forms, obtained with participation of four sterile analogues of cultivated sunflower lines,
were distinguished with various morphological and phenological characteristics. Hybrid combinations with varied
genetic potential, suitable to be included as initial material in the breeding programs were selected.

8.16. Bvnkosa [., H. HeHoBa, 0. EHueBa, I. Teoprues, B. EH4eBa, E. MeH4yes, H. TaxcmH. 2015. MpoyyBaHe Ha
XMbpuaeH matepuas, NoayvyeH C y4acTMeTo Ha obpasum ot Buga H. debilis T.& G. PacteHneBbaHM HayKu, roga,. Ll
(4): 22-28. ISSN 2534-9848 (Online);

https://cropscience-bg.org/page/en/details.php?article id=567
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Pestome: lNonyyeH e xmbpuaeH matepuan c yCTOMYMB TUN Ha PeakuMa KbM JIMCTHM NATOreHu, C y4acTMeTo Ha
obpasum ot Buaa H. debilis. YcTtaHOBEHM ca XMbpuaHM KOMBUHaUMK, HocuTenn Ha Rf reHun. MonyyeHnte xmbpuaHm
dopmMmK ce OTAMYaBAT C MOBULIEHO CbAbPrKaHME Ha macno Ao 47% WK C NOBULLEHO CbAbPMKAHWE HA MPOTEUH.
Pa3zHoobpasHUTe XxnbpuaHn Gopmm ca NoJly4eHU C y4acTMETO Ha YEeTUPU CTEPESIHU aHaN03U Ha KYATYPHU NNHUM
chbHYornea. Te ce OTAMYaBaT C PasAnYHU MOPPONOTUUHU U GEHONOTUYHWU XapaKTepucTuku. MoabpaHu ca
XMbpUaHM KOMBUHAUMKM C pasHoobpaseH reHeTMYeH MOTeHUMan, noaxodsll, 3a W3XoA4eH MaTepuan B
CeNeKUMOHHMTE Nporpamu.

8.17. Valkova D., J. Encheva, V. Encheva, P. Shindrova, M. Christov. 2015. Study of hybrid material originated
from interspecific crosses with wild Helianthus annuus L. for resistance to diseases and parasite broomrape.
PacmeHuesvOHu HayKu, roa. LI, No 4: 18-21. ISSN 2534-9848 (Online)
https://cropscience-bg.org/page/en/details.php?article_id=566

Abstract: Hybrid plants were obtained by crossing between fve male sterile sunflower lines and 20 accessions of
wild annual species Helianthus annuus L. form the collection of wild sunflower species in DAI, General Toshevo.
Resistance of F; and F; hybrid plants to the cause agents of gray spots (Phomopsis helianthi Munt.-Cvet. et al.) and
black spots on sunflower (Phoma macdonaldii), Alternaria leaf spot, downy mildew (Plasmopara helianthi Novot.)
and the parasite broomrape (Orobanche cumana Wallroth) was studied. Some morphological, phenological and
biochemical characters were established. Data obtained from the quarantine plots and in laboratory conditions
showed that plants from some of the crosses were with resistant type of reaction to one or more diseases.
Differences in morphological characters were observed between plants from different crosses and among plants
from the same cross. Transfer of fertility restorer genes for the CMS PET1 was established.

8.17. Bvnkosa 4., 0. EHuyeBa, B. EHueBa, . WnHaposa, M. XpucTtos. 2015.MpoyyBaHe Ha XnMbpuaeH matepuan,
NoJly4eH OT MeXKAYBUAOBU KPbCTOCKM € amBua Bug Helianthus annuus L. 3a ycToM4MBOCT KbM H60s1€CTU M Napa3uTa
CUHSA KUTKa. PacmeHueswOHU HayKu, roa. LI, No 4: 18-21. ISSN 2534-9848 (Online)
https://cropscience-bg.org/page/en/details.php?article id=566

Pe3stome: MNonyyeHu ca XMbpuUaHU pacTeHMA Ype3 KPbCTOCBAHE MEXKAY NEeT CTEPUIHN IMHUWN KYNTYPEH CAbHYOTMNEs,
n 20 obpaseua oT ansuA egHoroguweH Bug Helianthus annuus L. oT KonekumATa ameu sugose B J3U, FeHepan
TouweBso. MpoyyeHa e ycTonuymBocTTa Ha F1 U F, XMbpuaHu pacTeHus Kbm NPUYUHUTENUTE Ha cuBute (Phomopsis
helianthi Munt.-Cvet. et al.) u 4epHu neTtHa (Phoma macdonaldii) no cnbHYOrneaa, anTepHapua, MaHa
(Plasmopara helianthi Novot.) u napasuTta cuHsA KutKa (Orobanche cumana Wallroth). YcTaHoBeHM ca HsKOU
MopdoNorMyHM, GEHONOTUYHMU U BUOXMMMYHM MOoKasaTenun. [JaHHUTE, NOYYEeHN OT KapaHTUHHUTE yyacTbUm U
noJiydeHUTe B 1abOPaTOPHM YC/I0BUA MOKA3BAT, Ye PACTEHMATA OT HAKOM KPbCTOCKM Ca C YCTOMYMB TUM Ha peakums
KbM efiHa UK HAKOIKO H6osiecTn. Pasnnuma B mopdosiormyHmuTe npmMsHaum ca HabatogaBaHu cpes pacTeHmaTa ot
Pa3/IMYHU KPBCTOCKM M MENKAY PacTeHMsTa OT eAHa M Cblia KPbCTOCKA. YCTaHOBEH e TpaHchep Ha reHu,
Bb3CTaHoBABaWM pepTuaHOCTTa Ha LUMC PET;.

8.18. Encheva J., G. Georgiev, N. Nenova, D. Valkova. 2015. Developing of sunflower lines and hybrids resistant to
herbicides. PacmeruesvoHu HayKu, roa. LI, No 4: 3-11. ISSN 2534-9848 (Online)
https://cropscience-bg.org/page/en/details.php?article id=564

Abstract: The objective of this study was to determine the reaction of some sunflower restorer lines, maintainer
and hybrids to some Acetolactate synthase (ALS) inhibitors. The objective of this study was to determine the
reaction of some sunflower restorer lines, maintainer and hybrids to some Acetolactate synthase
(ALS) inhibitors. To create lines resistant to herbicide of imidozolinon group three different sources are used: one
from the United States-HA-425 line provided by Jerry Miller (with gene Ahasl 1-1), one of BASF (with gene Ahasl 1-
3 named ALPlus), and one Bulgarian-from the wild species H. argophyllus. Received 1184 fertility restorer lines
and 61 lines maintaner of sterility, resistant to herbicides from the group of imidazolinones Pulsar 40 + Stomp 330
EU. During the period of study 302 resistant to IMI hybrids were tested. Evaluation of seed yield and oil yield was
made. Yield above mean standard was reported in 8 hybrids possessed gene for resistance to herbicides Pulsar 40
+ Stomp 330 EC at homozygous state. Best results are reported in combinations BTI-(A) M1 x 100/1/2 R
(108.70%), BTI-(A) M1 x 102/3/3 (107.90%) and BTI-(A) M1 x 100/2/3 R (107.60%). Seed yield above the mean
standard is registered at 55 combinations in which one parent is resistant to herbicides. The highest percentage of
the mean standard showed hybrids: 846 A x BTI-R1 (137.60%), BTI-(A) M1 x 242 R (126.20%) and 813 A x BTI-R1
(125.50%). Hybrid combination 336 A x C57/ 1 was relieved with the highest oil content 52.48% in air dry seeds.
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Hybrid exceeded the mean standard by oil per hectare with 23.09%. There are 328 lines of fertility restorers with
genes for resistance Ahasl 1-2 to herbicide Express from the group of sulfonylurea.

8.18. EHueBa 0., I'. Teoprues, H. HeHoBa, [. Bbakosa. 2015. Cb3gaBaHe Ha AMHUM U XMOBPUAU CAbHYOrNEn,
YCTOMUMBY Ha xepbuumnaun. PacmeHuesbOHU Hayku, roa,. LI, No 4: 3-11. ISSN 2534-9848 (Online)
https://cropscience-bg.org/page/en/details.php?article_id=564

Pestome: Llen Ha HAcTOALLOTO NpoOyYBaHe e onpesensaHe Ha PeakLUMATa HA HAKOU JIMHUKN Bb3CTAaHOBUTENU, IMHUMU
3aKpenuTenn n XMbpuam cnbHYOrNes KbM MHXMBUTOPU Ha CUHTE3aTa Ha aueTtonakrtat (ALS). 3a cb3gaBaHeTo Ha
JIMHUK, YCTOMUYMBK HA Xepbuunam ot rpynata Ha UMWAA30/MHUTE Ca M3MO0A3BaHM TPU PA3ANYHU U3TOYHUKA: eANH
oT CALL — nunHunsa HA-425, npeaoctaseHa ot Jerry Miller (¢ ren Ahasl 1-1), eamH ot BASF (c ren Ahasl 1-3, nog,
nmeto ALPlus), n eauH 6barapcku ot aususa Bug H. argophyllus. Monyyenu ca 1184 nuHUKN-BB3CTaHOBUTENN U 61
JNIMHUKU-3aKPENUTENIM Ha CTEPUNHOCTTA, YCTOMYMBKM Ha xepbuumam Pulsar 40 + Stomp 330 EU. MNpes nepuoga Ha
npoy4ysaHe ca manuTaHn 302 ycToMYMBM Ha xepbuumaun xmbpuan. HanpasBeHa e oueHKa Ha gobuBa cemeHa U
macno. YcTaHoBeHM ca 8 xmbpuaa c 4o6MB cemMeHa Haf CpeAHUsA CTaHAAPT U NPUTEXKaBaLLM FeHU 3a YCTOMYMBOCT
KbM xepbuumante Pulsar 40 + Stomp 330 EC B XOMO3MroTHO CbCTOAHME. Han-ao06pun pesynTati ca yCTaHOBEHM 3a
XxMbpuaHute KombuHaumm BTI-(A) M1 x 100/1/2 R (108.70%), BTI-(A) M1 x 102/3/3 (107.90%) and BTI-(A) M1 x
100/2/3 R (107.60%). Jobus cemeHa Hag, cpeaHMA CTaHAAPT € YCTaHOBEH Npu ApYrn 55 KOMBUHALMK, NPU KOUTO
eauH OT poauTenuTe e YCTOMYMB Ha M3MNON3BaHUTE Xepbuumau. Hail-BMCOK MPOUEHT Haj cpeaHua cTaHaapT
nokasaxa xmbpuante 846 A x BTI-R1 (137.60%), BTI-(A) M1 x 242 R (126.20%) and 813 A x BTI-R1 (125.50%).
XnbpuaHata KombuHaumm 336 A x C57/ 1 e ¢ Hall-BUCOKO CbAbpXKaHMe Ha Mac/i0 BbB Bb3/YyLHO CyXM CemeHa -
52.48%. To3n xmbpuza npesBuwaBa CpeaHUa CTaHAAPT No fo6uB macno oT xektap ¢ 23.09%. MonyyeHun ca 328
JIMHUN-BB3CTAHOBUTENM HA GEePTUNHOCTTA C reHn 3a yctonumBocT Ahasl 1-2 kbm xepbuumnaa Express oT rpynaTta Ha
cyndoHunypeunte.

8.19. Encheva V., D. Valkova, J. Encheva. 2015. Sources of resistance to the leaves pathogens caused grey
(Phomopsis helianthi), brown (Alternaria sp.) and black (Phoma macdonaldii) spots on sunflower.
PacmeHues®vOHU HayKu, roa. LIl, No. 4: 12-17. ISSN 2534-9848 (Online)
https://cropscience-bg.org/page/en/details.php?article id=565

Abstract: The presented results are from phytopathological investigations carried out with the wild species
Helianthus argophyllus and its hybrid progenies, obtained from crosses with five male sterile lines of cultivated
sunflower, created in DAL It was established the presence of resistance to grey (Phomopsis helianthi), brown,
(Alternaria sp.) and black (Phoma macdonaldi) spots on sunflower. The investigations were carried out in the
infection field of Dobroudja Agricultural Institute during 2008 — 2010. As a result from self-pollination and
purposeful selection some new hybrid forms were developed; they combined high resistance to some pathogens
with valuable economic traits. Some morphological, phenological and biochemical characters were also studied.
The obtained materials possess resistant genes and can therefore be either successfully included in the breeding
programs of DAI for developing the new genetic material or be used as donors for developing new hybrid
combinations.

8.19. EHyeBa B., [I. BbskoBsa, 0. EHYeBa. 2015. M3TOYHMUM HA YCTOMUYMBOCT KbM JIMCTHM NATOreHU, NPUUYNHABALLM
cuBu (Phomopsis helianthi), kadesu (Alternaria sp.) n yepHu (Phoma macdonaldii) netTHa no cnabHYornega.
PacmeruesvOHuU HayKu, roa. LI, No. 4: 12-17. ISSN 2534-9848 (Online)
https://cropscience-bg.org/page/en/details.php?article id=565

Pe3stlome: lNpeacraBeHn ca pesyntatv oT GUTONATONOMMYHM NPOYyYBaHMA Ha aueus Bug, Helianthus argophyllus v
HerosuTe XMBbpPUAHM MNOTOMCTBA, MOJYYEHU OT KPBCTOCKM C MET MbIKKO CTEPUAHU IMHUUN KYATYPEH CAbHYOIes,
cb3gageHn B [3W. YcTaHOBEHO € Ha/Mume Ha YCcToMuMBOCT Kbm cuBute (Phomopsis helianthi), kadesuTte
(Alternaria sp.) n uepHute (Phoma macdonaldi) neTHa no cnbHYyornega. lNpoyyBaHWATa ca HamnpaBeHW Ha
MHbEKUMo3eH ydyacTbK B Jo6pyaskaHCKM 3emenenckm MHCTUTYT npe3 2008 — 2010. Cnen camoonpallBaHe U
ueneHacoyeH oTbop ca Cb3JafeHn HoBU xMbpuaHU dopmu. Te KOMOUHMPAT BUCOKA YCTOMYMBOCT KbM HAKOM
NMaTOreHn M LLeHHU CTOMAHCKM npusHauun. Hakon mopdonornyHu, GeHoNormYyHn U BUOXMMUYHN MOoKa3aTenn ca
npoyyeHu. MonydyeHUTe maTepmann NpuTeKaBaT reHu 3a YCTOMUYMBOCT M MoOraT Aa 6bAaT M3M0/3BaHU KaKTo B
cenekumoHHuTe nporpamu B [3M, Taka 1 KaTo AOHOPM 3a Cb3ZaBaHe Ha HOBU XMBOPUAHM KOMBUHALMMN.

8.20. Valkova D., N. Nenova, V. Encheva. 2016. Perspective sunflower lines obtained by combining the methods
of interspecific hybridization and embryoculture. Field Crops Studies. 10(1): 89-96. ISSN 1312-3882;
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http://fcs.dai-gt.org/bg/index.php?page=tom&idt=14&idb=258&ida=485

Abstract: Interspecific hybridization was carried out between cultivated sunflower lines Helianthus annuus and
accessions from wild annual species Helianthus praecox. F1 hybrid progeny was obtained applying the techniques
ofembryo culture. Uniformed lines, restorers of fertility, were produced by prolonged self-pollination and
selection. Biochemical characteristic of characters, determined the seed oil content of studied lines was
performed. Lines PR-5 and PR-10 were distinguished with complex resistance to the agents caused downy
mildew, gray and black spots on sunflower and to the parasite broomrape. Lines PR-4 and PR -8 were
characterized with high seed oilntent and resistance to downy mildew and broomrape. The obtained lines, result
of successfully applied interspecific hybridization, were varied initial material for widening the opportunities of
heterosis breeding to enrich the geneplasm of cultivated sunflower.

8.20. Bbakosa [., H. HeHoBa, B. EHuyeBa. 2016. [epCneKTUBHN IMHUN CABHYOrNeA, NOAyYeHU Yypes cbyeTaBaHe
MeToAuUTe Ha OThaneyeHaTa xmbpuamsauma u embpuokynTusmpaHeto. Field Crops Studies. 10(1): 89-96. ISSN
1312-3882;

http://fcs.dai-gt.org/bg/index.php?page=tom&idt=14&idb=25&ida=485

Pe3stome: OcblUueCcTBEHA e MeXAYBMA0Ba XMbpMuaM3aLma Mexay TMHUK KyATypeH cnbHYorned Helianthus annuus
M o6pasum ot eaHoroaMwHUA ams Bua Helianthus praecox. F1 xubpruaHo NokoneHue e Nosy4yeHo Ypes npuiaraHe
Ha TexHMKaTa Ha eMbpuoKynTuBMpaHe. MosyyeHn ca cTabuUnnsnpaHn TMHUKU, Bb3CTAHOBUTENM HA GEpPTUNHOCTT],
ypes NPoAbLANKUTENIHO camoonpallBaHe M oTbop. HanpaBeHa e BUOXMMMYHA XapaKTEPUCTMKA Ha MOKasaTenuTe,
onpeAenalm CbAbPKaHMETO HA MAC/0 B CEMeHaTa Ha npoyyBaHuTe AMHUK. JInHmute PR-5 n PR-10 ce otamyasar
C KOMMJ/IEKCHA YCTOMYMBOCT KbM MPUYUHUTENNTE HA MaHa, CMBM U YEPHM METHA MO CAbHYOr/eda U KbM napasuTa
CUHA KUTKa. J/InHuu PR-4 n PR-8 ce xapaKTepusmpaTt C BUCOKO CbAbPXKaHME Ha MAC/0 U YCTOMYMBOCT HA MaHa U
CUHA KUTKa. [onyyeHuTe AMHMK, pe3ynTaT OT YCNewWwHO MpoBeAeHaTa MexKayBuAaoBa xubpuausauua, ca
pa3HoobpaseH M3xoaeH MaTepman 3a pasliMpaBaHE Bb3MOMXKHOCTUTE HA XeTEPO3UCHATA CenleKkLma 3a oboraTaBaHe
Ha reHeTUYyHaTa Nn/Jia3ma Ha KyATYPHUSA CAbHYOrea,

8.21. Valkova D., N. Nenova, J. Encheva. 2016. Hybridization between cultivated sunflower Helianthus annuus L.
and the wild species Helianthus divaricatus L. Field Crops Studies. 10(1): 83-88. ISSN: 1312-3882;
http://fcs.dai-gt.org/bg/index.php?page=tom&idt=14&idb=25&ida=484

Abstract: Interspecific hybridization was carried out between cultivated sunflower Helianthus annuus L. and wild
perennial species Helianthus divaricatus L. Hybrid plants were produced using classical breeding methods and the
biotechnological method embryo rescue. The degree of crossability was determined. The obtained plants were
characterized on some morphological and phenological traits. It was established that studied accessions of H.
divaricatus carried Rf genes for CMS Petl. As a result of self-pollination, sib-pollination and back-crossing F2 and
BC1 generations were obtained, characterized with great diversity in their morphological and phonological traits.
The embryo rescue method could be successfully used for overcoming the difficulties in applying of classical
breeding methods.

8.21. Bbnkosa [., H. HeHoBa, t0. EHueBa. 2016. Xmbpuamsaumsa Ha KYATYpHUA cabHYornead H. annuus L. ¢ ansua
BuA, Helianthus divaricatus L. Field Crops Studies. 10(1): 83-88. ISSN: 1312-3882;
http://fcs.dai-gt.org/bg/index.php?page=tom&idt=14&idb=25&ida=484

Pestome: MexayBnaosa xmbpmuamsaumns e ocblULecTBEHa MeXAy KyATypHua cabHYornes Helianthus annuus L. u
avBua MHororoguweHd Bug, Helianthus divaricatus L. XvbpuaHu pacTeHus ca MoJiyYeHU upes3 npunaraHe Ha
KNAaCMYECKM MeToaM Ha cenekuma m buoTexHonormyHua meTon embryo rescue. OnpeneneHa e cTeneHTa Ha
KpbCTOCBAeMOCT. [lonyyeHUTe pacTeHUs Ca XapaKTepUsMpaHW MO HAKOM MOPGPONOTMYHU U PEHONOrMYHM
npusHaun. YCTaHOBEHO e, Ye NpoyyBaHMTe obpasum oT H. divaricatus ca Hocutenn Ha Rf reHn 3a CMS Petl. Kato
pesyaTaT OT CaMoonpaLlBaHe, CECTPUHCKO onpallBaHe 1 bekpocrpaHe ca nosyyeHn F, u BCy reHepaLmm, Kouto ce
XapaKTepusmnpart ¢ roiaMo pasHoobpasme no MopdonorMyHn n deHoNorMyHn NnpusHaum. MetoabT embryo rescue
MOXe YCMeLwHo Aa ce M3M0/3Ba 3a NpeosonsABaHe TPYAHOCTUTE NPU NpuaaraHe Ha MeToAMTe Ha Kaacu4veckaTa
cenekums.

8.22. Valkova D., E. Penchev, V. Encheva, N. Nenova. 2016. Production potential of experimental IMI-resistant
sunflower hybrids. Field Crops Sudies, 10(1): 97-102. ISSN 1312-3882;
http://fcs.dai-gt.org/bg/pdf/fulltext X 1 8.pdf

(]


http://fcs.dai-gt.org/bg/index.php?page=tom&idt=14&idb=25&ida=485
http://fcs.dai-gt.org/bg/index.php?page=tom&idt=14&idb=25&ida=485
http://fcs.dai-gt.org/bg/index.php?page=tom&idt=14&idb=25&ida=484
http://fcs.dai-gt.org/bg/index.php?page=tom&idt=14&idb=25&ida=484
http://fcs.dai-gt.org/bg/pdf/fulltext_X_1_8.pdf

Abstract: The distinctions between 34 IMlI-resistant experimental hybrids were studied on the characters seed
yield, seed oil content, seed oil yield, plant height, head diameter and climate conditions influence applying two-
factor analysis of variance. Plasticity of hybrid combinations was established by studying their reaction to the
variable climatic conditions. It was determined that hybrids 1111A x 146R; 1111A x 185R; 1111A x 437R; 1111A x
481R; 1111A x 488R; 1111A x 514R and 1111A x 360R exceeded the mean standard on the characters seed yield
and seed oil content with the highest statistical authenticity P=0,001. The tested hybrid combinations were
affected equally by the climatic conditions in the respect of the character seed oil content. The strongest was the
influence of environmental conditions related to the characters seed yield and plant height.

8.22. Bbakosa [., E. NeHues, B. EHuyeBa, H. HeHoBa, 2016. lNMpoayKTMBEH NoTeHUMan Ha eKcnepumeHTaaHn IMI
ycToiumsm xmbpuam cnbvHuorneq. Field Crops Sudies, 10(1): 97-102; ISSN 1312-3882;
http://fcs.dai-gt.org/bg/pdf/fulltext X 1 8.pdf

Peslome: [BydaKTopeH AWUCMEPCMOHEH aHa/AM3 e TMNpWIoXKeH 3a u3ydaBaHe Ha 34 |IMl-ycTtonumeu
eKCnepuMeHTaIHN XMbpuam CAbHYOrAe No NpU3HaLmMTe 406MB ceme, CbAbpKaHME Ha Mac/o B CeMeHaTa, Jo6us
Macn0, BUCOYMHA HA pacTeHuATa, AMaMeTbp Ha NUTaTa M BAIMAHUE Ha KAMMATUYHUTE ycnoBuA. NaacTMYHOCTTa Ha
XMBPUAHUTE KOMOMHALMM € YyCTaHOBEHa 4Ype3 MPOy4YBaHE Ha pPeaKkuMATa MM KbM BapupaliuTe KAMMATUYHU
ycnoBus. YctaHoBeHo 6e, ue xmbpuaute 1111A x 146R; 1111A x 185R; 1111A x 437R; 1111A x 481R; 1111A x
488R; 1111A x 514R n 1111A x 360R npeBuLLaBaT CpeaHUsA CTaHAAPT No NpuUsHauuTe 4o6MB ceme 1 CbabpKaHUe
Ha Mac/o B CEMEeHaTa C Hal-BUCOKa CTaTUCTMYeCcKa goctoBepHocT P=0,001. M3nuTaHuTe XMBpUAHU KOMBUHAL MK
ce BAVAAT eHAaKBO OT KAMMATUYHUTE YC/I0BMA MO OTHOLIEHME HA NPU3HAKa CbAbPKAHME Ha MAC/I0o B CeMeHaTa.
Hali-cuiHO e BAMAHMETO Ha yCNoBUATA Ha cpefaTta Mo OTHOLIEeHWE Ha Npu3HauuTe A06MB ceme M BUCOYMHA HA
pacTeHuATa.

8.23. Valkova D., N. Nenova, V. Encheva, J. Encheva. 2016. Hybridization between cultivated sunflower and wild
annual species Helianthus neglectus Heiser. Proc. 19th Intern. Sunflower Conference, 29 May-3 June, Edirne,
Turkey, 2016, pp. 443-448.

https://www.researchgate.net/profile/Francisca_Castillo13/publication/322498077 Seasonal time-

course of expansin_expression _in flowers and growing grains of sunflower Helianthus annuus L/links/5a5c
0da3aca2727d608a2a68/Seasonal-time-course-of-expansin-expression-in-flowers-and-growing-grains-of-
sunflower-Helianthus-annuus-L.pdf

Abstract: Interspecific hybridization was carried out between sterile analogues of cultivated sunflower lines with
normal cytoplasm and wild annual Helianthus neglectus accession E-017 from collection of DAI-General Toshevo.
The obtained F; progenies were characterized from morphological, biochemical and phytopathological point of
view. They were distinguished with diversity of seed oil content. The most variable phenological phases of hybrid
plants from all crosses were duration of flowering period and germination. The hybrid plants from crosses 325 A x
E-017, 818 A x E-017 and 3482 A x E-017 were characterized with higher seed oil content than the other studied
crosses. Hybrid forms distinguished with resistance to stem canker, downy mildew and the parasite broomrape
were obtained. The hybrid plants, carriers of Rf genes, could be used in sunflower breeding programs for
developing restorer lines.

8.23. Bwvnkosa [., H. HeHoBa, B. EHueBa, HO. EHuyeBa. 2016. Xmubpuamsaumnsa mexay KyATYpHUA CAbHYOrAes u
aveus egHoroauwen sua Helianthus neglectus Heiser. Proc. 19th Intern. Sunflower Conference, 29 May-3 June,
Edirne, Turkey, 2016, pp. 443-448.
https://www.researchgate.net/profile/Francisca_Castillo13/publication/322498077 Seasonal time-

course of expansin_expression _in_flowers and growing grains of sunflower Helianthus annuus L/links/5a5c
0da3aca2727d608a2a68/Seasonal-time-course-of-expansin-expression-in-flowers-and-growing-grains-of-
sunflower-Helianthus-annuus-L.pdf

Pestome: OcbliecTBeHa e MeXAyBMAOBa XMOpMAM3aUMS MeXKAy CTePUNHUTE aHaN03M Ha JIMHUUKYATYPEH
CAbHYOres C HOpManHa uMToniasma W aueusa egHoroauweH Bug, Helianthus neglectus, obpasew E-017 ot
Konekumata B [A3U-TeHepan Toweso. MonyyeHuTe Fi NOTOMCTBA ca XapaKTepusupaHu OT MopdosornyHa,
6MOXMMUYHA M dMTONATONOMMYHA FledHa ToYKa. Te ce OT/IMyaBaT C Pas/IMYHO CbAbpXKaHME Ha Mac/io B CEMeHara.
Hai-BaprabuaHu ¢peHonormyHm ¢asm Ha xMbpuaHUTe pacTeHMa OT BCUYKM KPBCTOCKM Ca BereTalMOHHUS Nepuos
N NOKb/BaHeTo. XMbpuaHUTE pacTeHMa OT KpbcTockute 325 A x E-017, 818 A x E-017 n 3482 A x E-017 ce
XapaKTepusmnparT C Hail-BMCOKO CbAbp}KaHME Ha Macso B cemeHaTa. [MonyyeHn ca xubpuaHu Gopmum ¢ yCcTonunmBocT
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Kbm d)ON\OFICI/IC, HocuTenu Ha Rf réHun, KOUTO MmoraT Aa Ce U3non3BaTt B CENNIEKUNOHHUTE Nporpamum no CarvHYoriena
3a Cb34aBaHe Ha TIMHUN-BB3CTAaHOBUTE/IN.

8.24. Georgiev Galin, V. Encheva, N. Nenova, J. Encheva, D. Valkova, P. Peevska, Georgi Georgiev, E. Penchev.
2016. Production potential of new sunflower hybrids developed at Dobrudzha agricultural institute — General
Toshevo. Proc. 19th Intern. Sunfl. Conference, 29 May-3 June, Edirne, Turkey, 2016, pp. 431-442.
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Abstract: Sunflower breeding at Dobrudzha Agricultural Institute — General Toshevo (DAI) is traditionally carried
out at a high level showing very good results. The working collection includes over 6 000 inbred lines. In the past
decade, many new materials with very good combining ability and valuable properties were developed here. The
new released hybrids possess high production potential. Over 1400 hybrid combinations are annually being tested
in Bulgaria and abroad. Work is primarily focused on two-linear simple hybrids with full fertility restoration. A
large part of the new genotypes were included in official varietal testing networks in Bulgaria and abroad; having
demonstrated high performance, they were registered in the varietal lists of EU and other countries. These are
hybrids Alpin, Veleka, Vokil, Velko, Gabi, Mihaela, Dea, Sevar. A number of foreign companies included our
hybrids in their catalogs and are now promoting them. The testing of already released hybrids is ongoing with a
view of their distribution on larger territories under variable environments. The developed sunflower lines and
hybrids are the result from the efforts of the entire research team of the Sunflower Breeding Department at DAI
who are working on several important projects aimed at higher productivity and oil content, variable chemical
composition of oil, early maturity, drought tolerance and resistance to economically important diseases and the
parasite Orobanche. The aim of this investigation was to present a brief characterization of the new DAI hybrids,
demonstrating their productivity and adaptability potential.

8.24. l'eoprues lNanuvH, B. EHYeBa, H. HeHoBa, 0. EHueBa, [. BbaKosa, I1. MNMeescka, Meopru lNeoprues, E. MNeHues.
2016. MpoayKTMBEH MOTEHUMaN Ha HOBM XMbpuau cnbHYorien, cb3gageHu B [obpyarKaHCKM 3emenesncKu
NMHCTUTYT —TeHepan Toweso. Proc. 19th Intern. Sunfl. Conference, 29 May-3 June, Edirne, Turkey, 2016, pp. 431-
442,
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Peslome: Cenekumsta Ha cnbHYornen B [o6pyaskaHCKU 3eMefencku UHCTUTyT-TeHepan Toweso (43W)
TPaAULMOHHO ce BOAM Ha BUCOKO HMBO M MOKa3Ba BUCOKM pe3ynTatu. PaboTHaTa Konekuma BKAoYBa Hag 6 000
camoonpalleHu nMHun. MNpes nsmmHanuTe AeceT roaguHM MHOFO HOBM MaTepuanam ¢ MHOro obpa KOMBUHATMBHA
CNOCOBHOCT M LUEHHW NpuM3HAUM ca cb3dafeHu. lNonydyeHuTe HOBM XMbpuau MpuTeKkaBaT BMCOK MPOAYKTUBEH
noteHuman. Hag 1400 xmbpuaHm KoOmbMHaLMK rOAMLIHO ce U3NUTBAT B Bbarapua u yykbumHa. PaboTata ocHOBHO
€ Haco4yeHa KbM MOJlyYyaBaHe Ha ABY/IMHENWHW NPOCTU XMOBPUAM C NbAHO Bb3CTAHOBSABAHE Ha (GepTUAHOCTTA.
fonama 4yacT OT HOBUTE TEHOTUMU Ca BK/AYEHW B OPUUMANHO M3NUTBaHe B bBbarapua m B 4yKbuHa.
[JeMOHCTPUpPanKM OTAIMYHO MpejcTaBaHe, Te ce perncTpupart B opulmManHUTE COpTOBU AUCTU Ha EC u B apyru
ObprkaBu. Te3n xmbpuam ca AnnuH, Beneka, Bokun, Benko, Mabu, Mwuxaena, [Oea, Ceap. YyKaeCTpaHHU
KOMMaHUKM BKAKOYBAT HalUW XMBpUAM B TEXHUTE KaTaNo3n U MM NpoMoTupaT. M3nuTBaHETO Ha Beve Cb3aafeHuTe
XMbpuan ce M3BbLPLIBA B CbOTBETCTBME C Pa3MPOCTPAHEHMETO MM Ha MO-ToeMU TEPUTOPUU MPU Pa3UYHK
ycnoBuA Ha cpeaaTa. Cb3gageHnTe IMHUU U XMBpUaM cAbHYOrIes ca pe3ynTaT oT yCUAUATa Ha U3Cie[0BaTeICKuA
€KUM Ha oTAena no cenekums Ha cabHyornena B [3W, KoiMTo paboTn NO HAKONKO BaKHW 3afayu, Lenawm no-
BMCOKa MPOAYKTUBHOCT U CbAbPMKaHME Ha MaAcno, pa3HoobpaseH XMMUYECKM CbCTaB Ha MacnoTo, PaHO3PAIOCT,
TONIEPAHTHOCT KbM Cylla M YCTOMYMBOCT Ha MKOHOMMUYECKM BayKHWUTe 60onecTv no cabHYornega U napasuTta
Orobanche. LenTta Ha ToBa npoy4yBaHe e Aa ce Aafe KpaTKa XapaKTepuCTMKa Ha HoBuUTe xmbpuau Ha A3,
NoKasBaWKM TATHATA NPOAYKTUBHOCT M aAanTUBEH NOTEHLMaAN.

8.25. Nenova N., D. Valkova, V. Encheva, Galin Georgiev. 2016. Comparative investigation of immature embryos
growing of interspecific sunflower hybrids. Proc. 19th Int. Sunflower Conference, 29 May-3 June, Edirne, Turkey,
2016, pp. 449-453.

[ 21)
¢ J


https://www.researchgate.net/profile/Francisca_Castillo13/publication/322498077_Seasonal_time-course_of_expansin_expression_in_flowers_and_growing_grains_of_sunflower_Helianthus_annuus_L/links/5a5c0da3aca2727d608a2a68/Seasonal-time-course-of-expansin-expression-in-flowers-and-growing-grains-of-sunflower-Helianthus-annuus-L.pdf
https://www.researchgate.net/profile/Francisca_Castillo13/publication/322498077_Seasonal_time-course_of_expansin_expression_in_flowers_and_growing_grains_of_sunflower_Helianthus_annuus_L/links/5a5c0da3aca2727d608a2a68/Seasonal-time-course-of-expansin-expression-in-flowers-and-growing-grains-of-sunflower-Helianthus-annuus-L.pdf
https://www.researchgate.net/profile/Francisca_Castillo13/publication/322498077_Seasonal_time-course_of_expansin_expression_in_flowers_and_growing_grains_of_sunflower_Helianthus_annuus_L/links/5a5c0da3aca2727d608a2a68/Seasonal-time-course-of-expansin-expression-in-flowers-and-growing-grains-of-sunflower-Helianthus-annuus-L.pdf
https://www.researchgate.net/profile/Francisca_Castillo13/publication/322498077_Seasonal_time-course_of_expansin_expression_in_flowers_and_growing_grains_of_sunflower_Helianthus_annuus_L/links/5a5c0da3aca2727d608a2a68/Seasonal-time-course-of-expansin-expression-in-flowers-and-growing-grains-of-sunflower-Helianthus-annuus-L.pdf
https://www.researchgate.net/profile/Francisca_Castillo13/publication/322498077_Seasonal_time-course_of_expansin_expression_in_flowers_and_growing_grains_of_sunflower_Helianthus_annuus_L/links/5a5c0da3aca2727d608a2a68/Seasonal-time-course-of-expansin-expression-in-flowers-and-growing-grains-of-sunflower-Helianthus-annuus-L.pdf
https://www.researchgate.net/profile/Francisca_Castillo13/publication/322498077_Seasonal_time-course_of_expansin_expression_in_flowers_and_growing_grains_of_sunflower_Helianthus_annuus_L/links/5a5c0da3aca2727d608a2a68/Seasonal-time-course-of-expansin-expression-in-flowers-and-growing-grains-of-sunflower-Helianthus-annuus-L.pdf
https://www.researchgate.net/profile/Francisca_Castillo13/publication/322498077_Seasonal_time-course_of_expansin_expression_in_flowers_and_growing_grains_of_sunflower_Helianthus_annuus_L/links/5a5c0da3aca2727d608a2a68/Seasonal-time-course-of-expansin-expression-in-flowers-and-growing-grains-of-sunflower-Helianthus-annuus-L.pdf
https://www.researchgate.net/profile/Francisca_Castillo13/publication/322498077_Seasonal_time-course_of_expansin_expression_in_flowers_and_growing_grains_of_sunflower_Helianthus_annuus_L/links/5a5c0da3aca2727d608a2a68/Seasonal-time-course-of-expansin-expression-in-flowers-and-growing-grains-of-sunflower-Helianthus-annuus-L.pdf

https://www.researchgate.net/profile/Francisca_Castillo13/publication/322498077 Seasonal time-

course of expansin expression in flowers and growing grains of sunflower Helianthus annuus L/links/5a5c
0da3aca2727d608a2a68/Seasonal-time-course-of-expansin-expression-in-flowers-and-growing-grains-of-
sunflower-Helianthus-annuus-L.pdf

Abstract: Comparative investigation of immature embryos growing of interspecific sunflower hybrids was carried
out in vitro conditions. Four hybrid combinations, in which wild annual and perennial sunflower species
participated, were used. These were the hybrid combinations 807A x E-131 (Helianthus argophyllus), 3A x E-130
(H. argophyllus), 807A x M-129 (H.divaricatus) and 3A x M-146 (H.tuberosus). In in vivo conditions the embryos
necrotized and died because of incompatibility between species. In in vitro conditions, the method of embryo
rescue was applied. On the base of this method, different number of hybrid embryos was isolated. The tissue
culture of Azpiroz et al. (1987) was applied, when some modifications of the tissue were used. The results of the
investigation showed that using embryo rescue the hybrid plants could be grown. The seed set of hybrids,
originated from perennials was too low than that of hybrids, originated from annual species. The obtained hybrid
plants were cultivated in greenhouse conditions and sufficient quantity of seeds was obtained. Next generations
were grown in field conditions. They were used as initial material for developing sunflower lines with valuable
agricultural characters, resistant to biotic and abiotic stress factors.

8.25. HeHosa H., [I. Bbnakosa, B. EH4YeBa, . Teoprmes. 2016. CpaBHUTENHO MPOyYBaHe Ha He3pesn 3apoauLun,
oTrNeflaHn OT MeXAYBUA0BU XMbpMan cnbHYornea. Proc. 19th Int. Sunflower Conference, 29 May-3 June, Edirne,
Turkey, 2016, pp. 449-453.

https://www.researchgate.net/profile/Francisca Castillo13/publication/322498077 Seasonal time-

course of expansin_expression _in flowers and growing grains of sunflower Helianthus annuus L/links/5a5c
0da3aca2727d608a2a68/Seasonal-time-course-of-expansin-expression-in-flowers-and-growing-grains-of-
sunflower-Helianthus-annuus-L.pdf

Pe3stome: CpaBHUTE/IHO NMPOYYBaHE Ha HE3PeNn 3apoAuLLIN, OTIeJaHN OT MEeXKAYBUAOBU XMBPUAM CabHYOINes e
npoBeAeHOo B in vitro ycnosus. M3nonssaHu ca XMbpuaHU KOMBUHALMK C y4acTUETO Ha AMBU eQHOTOAMLLHU U
MHOroroauwHun suaose. ToBa ca xnbpuaHute kombuHaummn 807A x E-131 (Helianthus argophyllus), 3A x E-130 (H.
argophyllus), 807A x M-129 (H.divaricatus) v 3A x M-146 (H.tuberosus). B in vivo ycnosua 3apoguliute
HEKPOTU3NPAT M YMUPAT NOpaan HECbBMECTMMOCT MeXay BuaoseTe. B in vitro ycnoBus ce npunara metogbT
embryo rescue. Ha ocHoBaTa Ha TO3M METO/J, Ca U30/IMPaHKN pasanyeH bpon xnbpuaHu 3apoamiin.On the base of
this method, different number of hybrid embryos was isolated. M3nonssaHa e cpenata no Azpiroz et al. (1987)
KaTo ca HanpaBeHU HAKoM moamduKkaummn. PesyntatuTte oT NpoyyYBaHETO MNOKa3BaT, Ye XMBPUAHN pacTeHUs morat
ha 6baaT oTriefaHu, npunarankm embryo rescue. OcemeHsIBAHETO Ha XMbpuaM, NoAy4YeHU OT MHOTOTOAMLLIHU
BMOOBE € no-cnabo B CpeBHEHWE C TOBA Npu XxMbpuauTe, NoNyYeHU OT eAHOroAMLWIHK. [onyyeHUTe XMbpuaHU
pacTeHUn ca OTrNefiaHu B OPaHKepPUIHWU YCIOBUA U € NOJYYEHO AO0CTAaTbYHO KOMYecTBo cemeHa. Cneapawmre
reHepauum ca oTrieaaHu Npu NosCKK ycioBus. Te ce M3MN0oA3BaT KaTo U3X0OAeH MaTepuan 3a Cb3gaBaHe Ha IMHUK
C LLEHHW CTOMNAHCKM KayecTBa, YCTOMUYMBM Ha aBMOTUYHN 1 BUOTUYHK CTPECOBU GaKTopPMU.

8.26. Encheva J., Galin Georgiev, D. Valkova, V. Encheva. 2016. Development of sunflower hybrids resistant to
herbicides. Proc. 19th Int. Sunflower Conference, 29 May-3 June, Edirne, Turkey, 2016, pp. 454-461.
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Abstract: Broomrape (Orobanche sp.) and weed control are the main problems in sunflower seed production in
Bulgaria. Surmount these problems conducted to development and spreading of hybrids, tolerant to herbicides.
CL Plus source was used for creation of hybrids, resistant to herbicide from the imidazolinone group. During the
period of study, 112 IMI resistant hybrids were tested. Seed yield, oil yield and seed oil content were tested. Seed
yield above the mean standard of 51 hybrids possessed gene for resistance to herbicides Pulsar 40 + Stomp 330
EC at variety testing trails-1 and 2 was reported. Best results at variety testing trails-3 for seed yield were
reported for combinations 1111 A x 185 (128.1%) and 1111 A x 437 R (124.8%). Exceeding the mean standard for
the character oil yield was reported for 50 hybrid combinations at variety testing trails-1 and 2. Hybrid
combination 1111A x 51/2/2 was relieved with the highest oil content 51.4% in air-dry seeds. Best results at
variety testing trails-3 for oil yield were reported for combinations 1111 A x 185 R (132.7%) and 1111 A x 437 R
(128.5%).
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8.26. EHueBa HO., I'. Teoprues, [. Bbnkosa, B. EHYeBa. 2016. Cb3gaBaHe Ha XMbpuan cabHYOrNen, yCTOMYMBM Ha
xepbuuman. Proc. 19th Int. Sunflower Conference, 29 May-3 June, Edirne, Turkey, 2016, pp. 454-461.
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Pestome: CuHATa KuTKa (Orobanche sp.) W KOHTPOMBT BbPXy MJEBE/NTE Ca OCHOBEH Mpobaem npwu
NpPon3BOACTBOTO Ha CAbHYOrNes B bbarapua. MpeononasaHeTo Ha Te3n Npobaemun ce cBbP3Ba CbC Cb3haBaHe U
pa3npocTpaHaABaHe Ha XMbpuan, ToNepaHTHU Kbm xepbuumaun. M3nonssaH e CL Plus M3TOYHMK 3a cb3gaBaHe Ha
XMbpunam, ycTomumeBm Ha xepbuumgu OT rpynata Ha MMWUAA30aMHOHUTE. lpe3 nepuoda Ha Mpoy4vBaHETO ca
nsnutanm 112 IMI yctonumemn xmbpuan. OnpeaeneHn ca Ao6MBLT Ha CEMEHA, Maclo U CbAbPXKAHMETO MY.
YctaHoBeHM ca 51 xubpuaa ¢ fobuB Haj cpefHUsA CTaHAAPT B KOHKYPCHM copToBu onutu 1 u 2. Xubpugute
NpUTEXKaBaT reH 3a YCTOMYMBOCT KbM xepbuuunante Pulsar 40 + Stomp 330 EC. Han-ao6pu pesyntaT B KOHKYpCEH
COPTOB ONUT 3 UMaT XMbpPUAHN KombuHaumm 1111 A x 185 (128.1%) 1 1111 A x 437 R (124.8%). MNoBuweHNe Hag,
CpefHuA CTaHAApPT 3a Npu3Haka AobvB Macno e ycTaHoBeHO npu 50 xMbpuaHUM KOMOMHAUMKM B KOHKYPCHMU
coptoBu onuTn 1 1 2. XnbpmnaHa kombumHauma 1111A x 51/2/2 ce oTnnyaBa ¢ Hal-BUCOKO CbAbpKaHWE Ha Macno
BbB Bb3AYLWHO cyxu cemeHa 51.4%. Han-pobpu pesyntaTtm B KOHKypCEH COPTOB ONUT 3 Mo mnokKasaTens fobus
Mac/io ce noKkasanm kombumHaumm 1111 Ax 185 R (132.7%) 1 1111 Ax 437 R (128.5%).

8.27. Encheva V., D. Valkova, J. Encheva, N. Nenova. 2017. The Orobanche cumana Waller. problem and
management in Bulgaria. 2nd Intern. Balkan agriculture congress, 16-18th May 2017, Tekirdag, Turkey. Congress
book-Association of Thrace universities, p.56-59; ISBN: 978-605-4265-49-7.
https://euniversite.nku.edu.tr/kullanicidosyalari/2490/files/Congress%20Full%20Text%20Book-09 10 2017.pdf
Abstract: Sunflower broomrape (Orobanche cumana Wallr.) is a problem for sunflower production in most
production areas around the world, particularly in areas of Eastern and Southern Europe. From its first
appearance in Bulgaria in 1935, the parasite has been the constant companion of sunflower. Morphogenesis in
Orobanche species is continuing as shown by the appearance of new races of O.cumana, which surmount the
resistance of newly introduced sunflower varieties and hybrids. The yield losses caused by this parasitic weed can
reach 100% for the susceptible cultivars which are heavily infested. The development of resistant cultivars as well
as optimized managing strategies is a high priority in sunflower breeding programs all over the world. According
to the differentiation analysis, there are eight races of O.cumana in Bulgaria (A, B, C, D, E, F, G and H). The main
goal in sunflower breeding program in the terms of resistance to broomrape is to find new sources of resistance
genes to the new broomrape races which are present in Europe. The objective of this research was to screen
newly developed inbred lines in order to find resistance to highly virulent races of broomrape present in Bulgaria.
Screening procedure of testing for resistance to broomrape was of greenhouse during the several years. The
greenhouse testing was performed in the winter period under artificial inoculation using broomrape seeds
collected from broomrapes attacking sunflower hybrids.

8.27. EHueBa B., [. Bbnkosa, H0. EHueBa, H. HeHoBa. 2017. Mpobnaembt Orobanche cumana Waller. u HeroBoTo
npeogonssaHe B bbarapusa. 2nd Intern. Balkan agriculture congress, 16-18th May 2017, Tekirdag, Turkey.
Congress book-Association of Thrace universities, p.56-59; ISBN: 978-605-4265-49-7.
https://euniversite.nku.edu.tr/kullanicidosyalari/2490/files/Congress%20Full%20Text%20Book-09 10 2017.pdf
Pestome: CuHATa KMTKA no cnbH4Yornega (Orobanche cumana Wallr.) e npobnem 3a cemenpomsBOACTBOTO Ha
CAbHYOre[ B MHOMO PaioOHU-MPOM3BOAUTENN NO CBETA M 0COBEHO B M3TOYHA M toXKHa EBpona. Cnes nbpBaTta cu
noasa B bbarapma npe3 1935, napasuTbT OCTaBa MNOCTOAHEH CABLTHMK Ha CAbHYorneda. [llpoabaxkasa
MmopdoreHesa BbB BuAa Orobanche wn ToBa ce [AOKasBa u4pe3 nosBaTa Ha HOBWM pacu O.cumand, KOUTO
npeofonsBaT YCTOMUYMBOCTTA Ha HOBOCH34ALEHUTE COPTOBE U XMbpUAM chbHYornen. 3arybute B O06MBa,
NPUYUHEHN OT TO3M NapasuT moraT ga AocTurHaT 100% 3a 4yBCTBUTE/NHUTE COPTOBE, KOMTO Ce HamnajaT CU/IHO.
Cb34aBaHeTOo Ha YCTOMYMBM COPTOBE, KAKTO M ONTUMMU3UPAHETO Ha CTPaTernmnTe 3a KOHTPOA ca C roIgm NpuopuTeT
B CE€NEKLMOHHUTE NPOrpamu no cabHYornesa no uenuns ceat. Cnopen HanpaBeHua AndepeHLunaneH aHanms, Mma
ocem pacu Ha O.cumana B Bbnarapua (A, B, C, D, E, F, G u H). OcHOBHaTa LeN Ha cenekuMoHHa nporpama no
CAbHYOr/Ie[a No OTHOLLEHME YCTOMYMBOCTTA KbM NapasnTa CUHA KUTKA € TbPCEHETO Ha HOBWU MU3TOUYHULM Ha FeHn
33 YCTOMUYMBOCT KbM HOBWUTE pacu, pasnpocTpaHeHu B EBpona. Llenta Ha ToBa M3cnenBaHe e ga ce npoydar
HOBOCb34alEHN NMHUM M O3 Ce YCTaHOBM YCTOMYMBOCT KbM HaM-BUPYNEHTHUTE pPacM Ha CUHATA KMUTKa,
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pasnpocTpaHeHn B Bbarapwua. MpoueaypaTta No M3NUTBaHE 33 YCTOMUYMBOCT KbM CUHA KWUTKA € MpoBe)KAaHa B
OpaH}Kepua HAKOIKO rOAMHU. M3NUTBAHETO € MPOBEXAAHO 3MMHUA Nepuog Npu U3KYCTBEHO 3apassBaHe CbC
CEMEHa OT CMHA KUTKa, CbbpaHu Npu HanageHna Ha Xnbpuam chbHYories oT NapasmnTa CUHA KUTKa.

8.28. Valkova D., N. Nenova, E. Penchev, V. Encheva, G. Georgiev. 2018. Hybridization between cultivated
sunflower and wild species Helianthus bolanderi A. Gray. Journal of Agricultural, Food and Environmental
Sciences, vol. 72 (No 2): 52-55. ISSN 2545-4315;

http://www.fznh.ukim.edu.mk/jafes/VOL72 2/Symposium%20Proceedings%202017%20IV.pdf

Abstract: Interspecific hybridization was carried out between sterile analogues of cultivated sunflower lines with
normal cytoplasm and wild annual Helianthus bolanderi accession E-009 from collection of DAI, General Toshevo.
Hybrid plants were produced using classical breeding methods and the biotechnological method embryo rescue.
The degree of crossability and the inheritance of some morphological traits were determined. The obtained F1
progenies were characterized from morphological and phytopathological point of view. Hybrid forms
distinguished with resistance to stem canker, phoma and downy mildew were obtained. The hybrid plants,
carriers of Rf genes for CMS Pet 1, could be used in sunflower breeding programs for developing restorer lines.

8.28. Bbnkosa /., H. HeHoBa, E. MNeHues, B. EHueBa, . leoprues. 2018. Xubpuamsaumsa mexay KyaTypeH
cnvHYyornea u aueus sug Helianthus bolanderi A. Gray. Journal of Agricultural, Food and Environmental Sciences,
vol. 72 (No 2): 52-55. ISSN 2545-4315;

http://www.fznh.ukim.edu.mk/jafes/VOL72 2/Symposium%20Proceedings%202017%201V.pdf

Pestome: OcbllecTBEHA € MeXAyBMAOBa XvMbpuausaums MexKay CTEePWUIHW aHafio3M Ha JIMHUKU KYATypeH
CAbHYOMe[ C HOpMasjsHa uuMTonaasma M AmBus egHoroguweH sug Helianthus bolanderi, obpasey E-009, ot
Konekumata B 43U, NeHepan Toweso. MoayYyeHN ca XMOPUAHN PACTEHUA YPE3 KNACUYECKU CENEKLUMOHHM MEeToAM
N BMOTEXHONOTNYHUAT MeToL embryo rescue. OnpepeneHn ca CTeNeHTa Ha KPbCTOCBAEMOCT M Hac/ieAsBaHETO Ha
HAKOW MopdoaorMyHM npusHaum. [MonydyeHute F; MOTOMCTBA Ce XapaKTepusupaHu oT MopdonorMyHa U
¢duTonaTonorMyHa raegHa Touka. MonayyeHn ca xmbpuaHn Gopmm, oTaMYaBaLLM ce CYCTOMYMBOCT KbM pOMONCUC,
doma u maHa. XmbpuaHute pacteHus, Hocutenn Ha Rf reHm 3a LUMC Pet 1 morat ga 6baat u3noss3BaHW B
CENEeKUMOHHMTE Nporpamm No cAbHYOrNe[a 3a Noay4yaBaHe Ha IMHUU-Bb3CTaHOBUTENMN.

8.29. Georgiev Galin, V. Encheva, J. Encheva, N. Nenova, D. Valkova, P. Peevska, Georgi Georgiev. 2018.
Breeding of sunflower (Helianthus annuus L.) at Dobrudzha agricultural institute — General Toshevo. Journal of
Agricultural, Food and Environmental Sciences, vol. 72 (No 2): 15-22, 2018. ISSN 2545-4315;
http://www.fznh.ukim.edu.mk/jafes/VOL72 2/Symposium%20Proceedings%202017%20IV.pdf

Abstract: Dobrudzha Agricultural Institute — General Toshevo is the only breeding center of sunflower in Bulgaria.
Since its establishement in 1951, over 50 varieties and hybrids of this crop have been developed here. More than
15 joint hybrids have been registered abroad, the result from cooperation with our European partners. The
institute has a rich and variable collection of initial breeding materials. The methods we use in our breeding work
are intraspecific, interlinear, interspecific and intergeneric hybridization, experimental mutagenesis,
embryoculture, somaclonal variation, in vitro screening and selection. The methods for evaluation of resistance to
economically important diseases and the parasite Orobanche have been adapted to the working conditions of the
Institute. Morphological, biological, technological, biochemical and phytopathological characterizations of the
released and registered hybrids and their parental lines have been made. Many new materials have been
developed during the last decade, which possess valuable breeding properties. Over 6000 inbred lines are
involved in the breeding work. Annually, 1400 new hybrid combinations are being tested in Bulgaria and abroad.
Hybrids have been developed, which possess very good productivity and adaptability potential, and which have
been registered in Bulgaria, EU and other foreign contries. Some foreign companies included our new hybrids
(Velko, Veleka, Yana, Divna, Valin, etc.) in their catalogs and are successfully organizing their seed production and
marketing in the respective countries. A new direction of our breeding is the devlopment of sunflower hybrids
resistant to herbicides. Several hybrids - Enigma, Sunny imi, Desi, Viyani, Danaya, etc., are now within the system
of official testing in Bulgaria and abroad. Their registration is forthcoming. The aim of this investigation was to
present the current status and achievements of the breeding work on sunflower at DAI-General Toshevo during
the last decade.
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8.29. leoprues I'., B. EHueBa, 0. EHueBa, H. HeHoBa, [. Bbakosa, I1. MNeescka, Meopru leoprmues. 2018. Cenekuma
Ha cnbHYornen (Helianthus annuus L.) B Jo6pyasKaHCKM 3emenencknm UHCTUTYT- FeHepan Toweso. Journal of
Agricultural, Food and Environmental Sciences, vol. 72 (No 2): 15-22, 2018. ISSN 2545-4315;
http://www.fznh.ukim.edu.mk/jafes/VOL72 2/Symposium%20Proceedings%202017%20IV.pdf

Peslome: [o6pynKaHCKM 3eMeneniCkKM UHCTUTYT- FeHepan ToweBO € eAMHCTBEHMA CEeNeKUMOHEH LEeHTbp no
cnbHYorneaa B bwarapusa. Chen ocHoBaBaHeTo cu npe3 1951, B Hero ca cb3gagaeHn Hag 50 copta n xmbpuaga ot
Tasn KypTtypa. loBeye oT 15 cbBMeCTHM XxuMbpuam ca pPerncTtpmpaHu 3af rpaHMua, KaTo pesynatat oT
CbTPYAHMYECTBOTO C €BPONENCKM NAPTHbOPU. MHCTUTYTBLT Mma 6orata u pasHoobpasHa KONeKkuMA OT U3XOAeH
ceNekumoHeH matepuan. MeToguTe, KOUTO ce npwuaarat B CenekuMoHHaTa paboTa ca MeXAyIMHENHa,
BbTPEBMAOBA, MEXAYBUAOBA M MEXAYPOL0Ba XMOpMAN3ALMA, eKCNepuMeHTaneH MyTareHes, eMOpUOKYNTYpa,
COMaKJ/IOHaNHO BapupaHe, in vitro CKpUHWUHT 1 0T6op. MeToanTe 3a OLEHKA HA YCTOMYMBOCTTa KbM MKOHOMMUYECKMU
Ba*kHUTe BosiecTn 1 napasuta Orobanche ca aganTMpaHu KbMm ycnoBusaTa 3a pabota B MHcTUTyTa. OnpesenaT ce
MopdoNorMyHmUTe, BUONOTUYHNUTE, TEXHONOTUYHUTE, BUOXUMUYHUTE U GUTOMATONIOTMYHUTE XaPaAKTEPUCTUKMU Ha
Cb34aLEHUTE U PETUCTPUPAHN XMOPUAM U TEXHUTE POAMUTENCKM NNHUKN. Cb34afeHN ca MHOFO HOBWM MaTepuanu
npes nocnegHUTe Aecet roaAMHU, KOUTO NPUTEXKABAT LLEHHM CENEeKLMOHHM KadecTTBa. Hag 6000 MH6peaHN AnHUK
ca BK/IIOYEHM B CeNeKUMoHHaTa paboTa. NoauwHo 1400 HOBM XMBpUAHM KOMBUHALMK ce M3NUTBAT B bbarapma n B
yy>KbuHa. Cb3gafeHn ca xmbpuau, npuTexasaliM MHOro gobpa NPOAYKTMBHOCT W afanTMBEH MNOTeHUMan,
pernctpupanu B bbarapua, EBponeiickma cbto3 1 B Apyrv cTpaHu. HAKOM YyKaM KOMMAHUM BKAKOYMXA HALIM HOBM
xmbpuan (Benko, Beneka, flHa, [AuBHa, BanuH © ap.) B TeXHW KaTanosn M YCNEWHO OpraHusmpar
CEMENPOM3BOACTBOTO M Npogarkbata MM B CbOTBETHUTE CTPaHW. HOBO HanpaB/ieHWe B HallaTa CefeKLMOHHA
nporpama e cb3ZaBaHeTo Ha XMBPUAM CAbHYOIIes, YCTOMYMBY Ha xepbuunamn. Hakonko xmbpuaa — EHMrma, CoHu
imi, Jecn, Buanu, [laHaa n gp. ca B cuctemaTa Ha opuULUMANHO COPTOM3NUTBAHE B Bbarapus n yykbmuHa. TAxHaTa
peructpauua npeacrtou. Llenta Ha ToBa u3cnegBaHe e ga ce NpeacTaBM HACTOALWLOTO CbCTOAHUE U MOCTUXKEHUA B
cenekuMoHHaTa paboTa no cabHYornena 8 A3U-IeHepan Toweso npes nocaeaHOTO AeceTuneTme.

8.30. Georgi Georgiev, N. Nenova, Galin Georgiev, P. Peevska, D. Valkova. 2018. Inheritance of the duration of
vegetative growth (duration between the individual phenophases) in sunflower hybrid combinations under the
conditions of North-East Bulgaria. Proc. of International Agricultural, Biological & Life Science Conference,
AGRIBIOL, 2-5.09.2018, Edirne, Turkey, pp: 246-249. ISBN: 978-975-374-238-2;
https://agbiol.org/index/sayfa/1518/2018-agbiol

Abstract: The investigation was carried out during 2012-2016 at Dobrudzha agricultural institute — General
Toshevo (DAI). Fifteen hybrid combinations were investigated. The heritability of the vegetative growth duration
in hybrid combinations was studied in comparison to the parental lines. The periods between the different
phenophases in the hybrids and the parental lines were investigated. The investigation showed that hybrids 217A
x 87 R (107 days) and 217A x 85R (110 days) were early. The best parent and mid-parent heterosis of the
vegetative growth duration was studied in the above hybrid combinations. The duration of the vegetative growth
in sterile lines was 115 days, while this duration in the fertile restorer lines was 110 days.

8.30. leoprnes Tleoprn, H. HeHosa, [I. Tleoprmes, T[l. leescka, [. Bwvnkosa. 2018. HacnegasaHe
NPOABL/KMTENHOCTTA HA BEreTaTMBEH pacTex (NPOAb/IKUTENHOCT MeXay oTAenHuTe deHodasm npu xMbpuaHu
KOMOMHauuMM cnbHYornes npu ycnosuata Ha Ceepo-mstouHa bbarapus. Proc. of International Agricultural,
Biological & Life Science Conference, AGRIBIOL, 2-5.09.2018, Edirne, Turkey, pp: 246-249. ISBN: 978-975-374-238-
2;

https://agbiol.org/index/sayfa/1518/2018-agbiol

Pe3stome: [poyyBaHeTo e nposBeseHo B nepuoga 2012-2016 B [obpysaKaHCKM 3emefenckm UHCTUTYT - FeHepan
Toweso (A3U). MNeTHageceT xubpuAHM KOMOMHauMM ca npoyyeHu. [lpoyyeHo e HacneasBaHETO Ha
BEereTaluMoHHMA Nepuos Ha XMbpuam B CpaBHEHWE C POAUTENICKUTE NIMHUKU. M3cnenBaHu ca nepuoaute mexay
pa3nnyHuTe peHodasm npu xmbpuante n Npu poauTenckmuTe nMHUK. MpoyyBaHeTo NOKasBea, Ye xmbpuaute 217A x
87 R (107 gHu) n 217A x 85R (110 aHu) ca paHHKU. OnpepeneH e xeTeposnca No OTHOLLUEHME Ha Hal-gobpua
poauTen U CpeaHo 3a poauTen Mo OTHOLEHMe MNPOAL/KUTENIHOCTTA HAa BereTaTMBEH pacTeXX 3a Te3n Age
KOMBUHaumn. MNMpoabAKUTENHOCTTa Ha BereTauMoOHHMUA nepuos 3a CTepUaHUTe AMHum e 115 aHu, gokaTo Tasu
NPOABAKUTENHOCT 32 IMHUMTE-Bb3CTaHOBUTENM € 110 gHu.

8.31. Nenova N., D. Valkova, E. Penchev. 2019. Analaysis of important indices in new Bulgarian hybrids Linzi and
Deveda. International Journal of Innovative Approaches in Agricultural Research, 3(3): 504-509;
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e-ISSN 2602-4772,;

https://doi.org/10.29329/ijiaar.2019.206.15

Abstract: Hybrids Linzi and Deveda are conventional hybrids and created at Dobroudzha Agricultural Institute,
General Toshevo, Bulgaria. They are the latest hybrids for our new sunflower selection. A structural analysis on
important biometric indices related to the production potential of sunflower hybrids Linzi and Deveda and their
parental lines was done. The data were analyzed by analysis of variance (ANOVA), regression and correlation. The
indices 1000 seed weight (g), kernel and husk (%), oil content in kernels and oil content of seed (%) were studied.
The mathematical models clearly demonstrated that correlation was established between the investigated
indices. They have strong influence on the productivity of these two hybrids.

8.31. HeHoBa H., [l. BbaKoBa, E. MNeHyes. 2019. AHaAM3 Ha BaXKHM NOKa3aTeIn Ha HOBM 6brapckn xmbpunam JINH3u
n Oesepa. International Journal of Innovative Approaches in Agricultural Research, 3(3): 504-509;

e-ISSN 2602-4772;

https://doi.org/10.29329/ijiaar.2019.206.15

Pestome: Xnbpuaute J/InHsn n [leBega ca KOHBEHLMOHANHM XMbpman, cb3gaseHn B JobpyaKaHCKM 3emeaencKu
MHCTUTYT, NeHepan Toweso, bbarapua. Te ca Hali-HOBWTe, Pe3ynTaT OT CesieKUMATa Ha CAbHYoriesa. HanpaseH e
CTPYKTYPEH aHaNM3 HA BaXKHU BMOMETPUYHM NOKA3aTENM, CBBP3aHM C MPOAYKTUBHUA NOTEHLMAN Ha xubpuanTe
cnbHyornes JivHan v [esefa, U TEXHUTE POAUTENCKM ANHUKU. [aHHUTe ca 0b6paboTeHM 4ype3 AUCNepCUOHEH
aHanu3z (ANOVA), perpecva u Kopenaums. Mokasatennte maca Ha 1000 cemeHa (r), cbabpsKaHWe Ha AgKa U
wntonka (%), cbAbpkKaHMe Ha MaAcno B AgKata M cemeTo (%) ca npoyvyeHU. MaTemaTUYHUTE MOLENN ACHO
OEeMOHCTPUPAT, Ye e YCTAaHOBEHa Kopenauusa mexay npoyysaHuUTe fnokasaTenn. Te umaTt CUAHO BAUAHUE BbpXY
NPOAYKTMBHOCTTA Ha Te3u ABa xMbpuaa.

8.32. Petrova Z., J. Encheva, G. Georgiev, D. Valkova. 2019. Efficiency and selectivity of herbicides in sunflower.
Field Crops Studies 12(2): 147-156; ISSN 1312-3882;

http://fcs.dai-gt.org/bg/pdf/fulltext XIl 2 11.pdf

Abstract: The investigations were carried out during 2016-2017 at Dobrudzha Agricultural Institute — General
Toshevo (DAIl). The aim of this investigation was to determine the effect of the treatment with herbicides in
sunflower on weed infestation. The following herbicides combinations were used: pendimetalin (450 ml)+linuron
(300 ml); linuron (300 ml) + pendimetalin (450 ml); metolachlor+terbutilazin (350 ml)+kletodim (160 ml);
petoxamid (300 ml) + linuron (300 ml). The herbicides were applied at stage 01 (BBCH), and pendimetalin (450 ml)
and kletodim (160 ml) at stage 12-14 (BBCH) on three sunflower hybrids “Viyani”, “Kaliya” and "Velko”. The
herbicide effect was determined by the quantitative weight method and evaluated by the EWRS scale. Regardless
of the used hybrid, the herbicide combination petoxamide+linuron had highest efficiency (100%) on all
investigated weeds: Setaria viridis L., Echinochloa crus-galli L., Sinapis arvensis L., Datura stramonium L., Xanthium
strumarium L., Amaranths retroflexus L., Polygonum convolvulus L., Chenopodium album L., Polygonum
hydropiper, Convolvulus arvensis L., Cirsium arvense (L.) Scop and Canabis sativa L. Herbicide combinations:
pendimetalin+linuron; linuron+pendimetalin; metolachlor+terbutilazin+kletodim had lower effect (90-94%) on
Setaria viridis L. and Echinochloa crus-galli L. but to broadleaved weeds (100%). Did not observed visible
symptoms of phytotoxity at investigated hybrids.

8.32. MNetpos.a 3., lO. EHyeBa, I. Teoprues, [. Bbakosa. 2019. EPMKACHOCT M CENEKTUBHOCT Ha Xepbuumaunte npm
cnbHYyornega. Field Crops Studies 12(2): 147-156; ISSN 1312-3882;

http://fcs.dai-gt.org/bg/pdf/fulltext XIl 2 11.pdf

Pe3stome: [poyyBaHKMATaA ca HanpaseHu B nepuosa 2016—-2017 B JobpyarKaHCKM 3eMeeNICKU UHCTUTYT — eHepan
Toweso (43W). Lenta Ha m3cnegBaHeTo e Aa ce onpegeny edeKkta OT TpeTMpPaHeTo C xepbuuuam Bbpxy
3an/ieBeniABAHETO MNpW cabHYornega. MsnonseaHu ca cnegHute xepbuunaHn kombuHaumu: pendimetalin (450
ml)+linuron (300 ml); linuron (300 ml) + pendimetalin (450 ml); metolachlor+terbutilazin (350 ml)+kletodim (160
ml); petoxamid (300 ml) + linuron (300 ml). Xepbuunante ca npunoxkeHn BbB ¢asa 01 (BBCH), a pendimetalin
(450 ml) u kletodim (160 ml) BbB ¢pasa 12-14 (BBCH) npu Tpu xnbpuaa cnbHyornes “Buanun”, "Kanma” n "Benko”.
XepbnumagHmat edekT e onpegeneH 4pe3 KOMYECTBEHO-TEINIOBEH MeETOo[ WM oueHeH no ckanata EWRS.
He3saBMcMMO OT M3Non3BaHWUA xmbpua, xepbuumaHata KombuHauma petoxamide+linuron nokasa Hai-BMCOKaA
eduracHocT (100%) BbpXy BCUYKM NpoyYBaHuU naesenu: Setaria viridis L., Echinochloa crus-galli L., Sinapis arvensis
L., Datura stramonium L., Xanthium strumarium L., Amaranths retroflexus L., Polygonum convolvulus L.,
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Chenopodium album L., Polygonum hydropiper, Convolvulus arvensis L., Cirsium arvense (L.), Scop and Canabis
sativa L. XepbuumnaHute KOMBUHaumu: pendimetalin+linuron; linuron+pendimetalin;
metolachlor+terbutilazin+kletodim nokasHaT HaW-HUCBK edekT (90-94%) BbpXy Setaria viridis L. v Echinochloa
crus-galli L. , HO BbpXy WMPOKoAUCTHMUTE naesenn - 100%. He ce Habnwopgasat BUAMMM CMMMOTOMM Ha
GUTOTOKCUYHOCT NPU NPoyYBaHUTE XMbpUaM.

8.33. Petrova Z., D. Valkova, N. Nenova. 2019. Effect of the introducing of herbicide combinations on the yield of
sunflower hybrid Kaliya. Field Crops Studies, 12(4): 73-80; ISSN: 1312-3882 (Print)
http://fcs.dai-gt.org/bg/pdf/fulltext XIl 4 7.pdf

Abstract: The investigations were carried out during 2016-2017 at Dobrudzha Agricultural Institute — General
Toshevo (DAI). The aim of this investigation was to determine the effect of the introducing of herbicide
combinations on the yield in sunflower hybrid ”Kaliya”. The following herbicides combinations were used:
pendimetalin (450 ml) + linuron (300 ml); linuron (300 ml) + pendimetalin (450 ml); metolachlor + terbutilazin
(350 ml) + kletodim (160 ml); petoxamide (300 ml) + linuron (300 ml). The herbicides were applied at stage 01
(BBCH), and pendimetalin (450 ml) and kletodim (160 ml) at stage 12-14 (BBCH) on sunflower hybrid “Kaliya”. The
herbicide effect was determined by the quantitative weight method and evaluated by the EWRS scale. These
were the followed parameters: plant height (cm), head diameter (cm), weight of seeds per plant (g), weight of
1000 seeds (g) and oil content of seed (%). In 2016, highest yield was realized in the variant with petoxamide (300
ml) + linuron (300 ml). The decrease of yield according to the untreated check variant was lowest — with 8.8%. In
2017, metolachlor + terbutilazin (350 ml) + kletodim (160 ml) was the variant with highest yield and lowest
decrease of yield — with 10.6%. %. The interaction between the factors years

and herbicides (YxH) was with the highest strength of effect on parameters yield, oil content of seeds and plant
height (55-72%). Significantly lower was the effect of the factors years and applied herbicide. Meteorological
conditions of the year as a factor do not effect on the indicator plant height. The interaction between the factors
years and herbicides (YxH) was with the highest strength of effect on parameters weight of seeds per plant (91%)
and weight of 1000 seeds (55%). Significantly lower was the effect of the factors years and applied herbicide.
Meteorological conditions were with the highest strength of effect on parameter head diameter (89%).

8.33. Netposa 3., [. Bbakosa, H. HeHoBa. 2019. Effect of the introducing of herbicide combinations on the yield of
sunflower hybrid Kaliya. Field Crops Studies, 12(4): 73-80; ISSN: 1312-3882 (Print)
http://fcs.dai-gt.org/bg/pdf/fulltext_Xll_4_7.pdf

Pe3stlome: MpoyyuBaHuATa ca npoBeaeHn B nepmnoga 2016—-2017 8 JobpyasKaHCKMU 3eMeaeNCKM MHCTUTYT — FeHepan
Toweso (A3W). Lienta Ha ToBa M3cneaBaHe e Aa ce onpeaeny epekta xepbuungHnute KombMHaumm BbpXy AobmBa
OT cnbHYorneaoBusa xmbpug "Kanua”. MpunoxkeHu ca cnegHute xepbuunaHm KombuHaumm: pendimetalin (450 ml)
+ linuron (300 ml); linuron (300 ml) + pendimetalin (450 ml); metolachlor + terbutilazin (350 ml) + kletodim (160
ml); petoxamide (300 ml) + linuron (300 ml). Xepbuunante ca npunoxkeHu Bbe dpasa 01 (BBCH), a pendimetalin
(450 ml) n kletodim (160 ml) BbB dasza 12-14 (BBCH) on sunflower hybrid “Kanus”. XepbuumaHuat edekr e
onpeaeneH 4Ypes KOMYECTBEHO-TEIZIOBEH METOA, M OUeHeH Nno ckanata EWRS. CvbpaHu ca AaHHM 3a cnegHuTe
napameTpu: BUCOYMHA HA pacTeHMATa (cm), AMameTbp Ha NuTaTa (cm), maca Ha cemeHaTa OT eZ4HO cbLBeTHe (g),
maca Ha 1000 cemeHa (g) 1 cbabprKaHMe Ha macno B cemeHaTa (%). MNpes 2016, Hal-BUCOK A06UB e peannsmnpaH
BbB BapuaHTa cbC petoxamide (300 ml) + linuron (300 ml). HamanaBaHeTo Ha AobuBa B CpaBHEHME C
HeTpeTUpaHuMA CTaHAapPT e Hal-HUCKO — ¢ 8.8%. Mpes 2017, metolachlor + terbutilazin (350 ml) + kletodim (160 ml)
€ BapuMaHTa C HaM-BUCOK A0OMB M HaM-MaNKo HamasneHue Ha aobusa - ¢ 10.6%. %. BlanmogencrTeneto mexay
dakTopuTte "rogmHa" n "xepbuunan” (Y x H) e cbe Hait-cuneH edekT Bbpxy napameTpute Aob6mB, CbabprKaHMe Ha
Macno B CemeHaTa M BMCOYMHA Ha pacteHusTa (55-72%). CtaTuctmyeckm no-cnab e edekta Ha dakTopute
"roguHa" n "nsnonseaHu xepbuuman". MeTeoponorMyHnTE YC0BUA Ha rogMHaTa KaTto GpakTop, He BAUSAT BbpXy
rnokasaTens BUCOYMHA Ha pacTeHuATa. B3anmopgencreuata mexay dakropute "roanHa" n "xepbuumngm" (Y x H) e c
Hali-rofiima cuia Ha eekT BbpXy NapameTpuTe maca Ha cemeHa OT egHo pacteHue (91%) n maca Ha 1000 cemeHa
(55%). CraTtucTuuyeckM [OOKasaH e no- cnabua edekt Ha dakTopute "rogmHa" m "msnonssaHm xepbuuman".
MeTeopoiorMyHMTEe YCI0BMA Ha FroAMHATA Ca C Hal-rofiaMa cuia Ha edeKkta Bbpxy NapameTbpa AMamMeTbp Ha
nutaTa (89%).
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