PE3IOMETA HA HAYYHUTE IIYBJIMKALIUHU

Ha 1. ac. 1-p Hukoaai Xpucros ronrepos
BbB BPb3Ka € y4acTHe B KOHKYPC 32 3aeMaHe Ha aKa/leMUYHa
ATBKHOCT “IoueHT” B npodecnoHaIHO HanpasJieHue 6.1. PactenneBbacTBO, HAyYHa
crnenragaHocT “CesleKIMs U ceMeNpPOon3BO/ICTBO HA KYJITYPHUTE pacTeHus”

B4. XaOtuantaumoneH Tpya WM PaBHOCTOWHU HAY4YHM myOjukanuu (He mo-mauako ot 10) B
HAYYHU U31aHus, pedpepupaHd U MHAEKCHPAHM B CBETOBHOM3BECTHH 0a3M JIaHHM C HAY4YHa
uHopMmanus
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Abstract. The objective of this study was to evaluate genotype-by-year interaction for grain
yield of 20 winter barley genotypes. The study was conducted during six growing years in the
experimental field of the Institute of Agriculture — Karnobat, Southeastern Bulgaria. Various stability
models were employed to identify high-yield and stable genotypes. The AMMI and BLUP methods
demonstrated that the grain yield of the winter barley genotypes was significantly affected by
genotype, growing season, and their interaction. Most of the non-parametric stability statistics used
showed a significant positive correlation with grain yield, suggesting that they can be used as an
alternative to parametric methods in identifying stable genotypes. Based on several statistical
measures, genotypes G17 (K16/3-12), G20 (A8/2), and G15 (K16/1-21) were found to be more high-
yielding and stable than the national standard cultivars G1 (Obzor) and G2 (Emon). This result was
confirmed with the WAASBY index, indicating the efficiency of the WAASBY statistics in selecting
superior barley genotypes. The genotype G17 (K16/3-12), with a consistently high yield performance,
could be recommended as a new cultivar and genetic resource for improving the grain yield of winter
barley in Southeastern Bulgaria.

Pe3rome. llenta Ha HAcTOAMIOTO HM3CJEABAHE € Ja CE OICHH B3aMMOJICHCTBHETO MEXKITY
T€HOTHII ¥ TOJIMHA 110 OTHOIIICHHE Ha A00MBa Ha 35pHO Ha 20 reHoTHIa 3UMEH edeMuK. M3cienpaneTo
Ce MpoBene B NPOIBDKCHHE HAa IIECT BETeTAallMOHHU TOAWHH Ha EKCIICPUMEHTAIHOTO II0JIe Ha
Wuctutyra no 3emenenue — KapnoOat, FOrousrouna bearapus. MsnonsBanu ca pa3nuyHu MOJIEIH
3a CTAOWJIHOCT, 3a Ja C€ WJACHTH(HUIMpAT BUCOKOJOOWBHU W CTAOWJIHU T'€HOTHIIOBE. MetoauTe
AMMI u BLUP noxkasaxa, ye 10OMBBHT Ha 3bPHO OT I'€HOTHIIOBETE 3MMEH €YEMHUK € 3HAUYUTEITHO
MOBJIMSIH OT TEHOTHUIIA, BETETAIlMOHHUS CE30H M TAXHOTO B3auMojeicTBue. [loBeueTo u3Ios3BaHu
HelapaMeTPUYHHU CTATUCTUKH 3a CTAOMITHOCT IMOKa3axa 3Ha4MMa MOJIOKHUTEIIHA Kopenanus ¢ J00uBa
Ha 3bPHO, KOETO IMpe/roJiara, 4e Te MoraT Jia ce M3MO0JI3BaT KaTo aJiITepHATHBA Ha ITapaMETPUIHUTE
MeTo/au 3a uAeHTU(UIIMpaHe Ha cTaOWiIHHM TeHoTtumnoBe. Ha 6a3ara Ha HSIKOJIKO CTaTUCTHYECKH
nokasarensi, redotunoBere G17 (K16/3-12), G20 (A8/2) u G15 (K16/1-21) ca uaeHTUDHUIIUPAHH
KaTo TMO-BHCOKOJOOMBHU M CTa0WJIHA B CpaBHEHHE C HAIMOHAHUTE CTaHmapTHu coptoBe Gl
(O630p) u G2 (Emon). To3u pe3ynrat Oemre moTBspaeH upe3 unaekca WAASBY, koiiTo mokassa
edexkTuBHOCTTa Ha cTatuctukata WAASBY mnpu u3bopa Ha Haii-1oOpuUTe TE€HOTHIIOBE €UEMUK.
I'enotunsr G17 (K16/3-12), cbe cTabuieH u BUCOK J0OWB, MOke a ObJe Mpenopbhb4yaH KaTo HOB
COPT M TEHETHYEH pecypc 3a moao0psiBaHe Ha 100MBa Ha 3UMEH eueMuk B FOronsrouna brarapus.

B 4.2. Dyulgerov, N., & Dyulgerova, B. (2024). Grain yield and yield-related traits of hulled and
hull-less spring barley accessions. Bulgarian Journal of Agricultural Science, 30(1), 88-95 (Q3,
SJR=0,2; IF=0,5), ISSN 0310-0351 (print) 2534-983X (online)



Abstract. The aim of the study was to evaluate the grain yield and yield-related traits of 20
hulled and 20 hull-less spring barley accessions under conditions of South-eastern Bulgaria. Field
experiments were carried out from 2017 to 2019 in the experimental field of the Institute of
Agriculture — Karnobat. The effects of years and year by genotype interactions on grain yield and
studied yield-related traits were considerably higher in hull-less accessions compared to hulled
accessions. Highest broad-sense heritability was found for spike length, 1000-grain weight and
number of spikelets per spike in both barley types. Hull-less accessions showed a lower average
number of spikes per plant, number of grains per spike, weight of grains per spike, 1000-grain weight
and grain yield. The number of grains per spike had a maximum direct effect on grain yield, followed
by the number of spikes per plant and weight of grains per spike in hulled accessions. While in hull-
less genotypes, the number of spikes per plant had the highest direct effect on grain yield, followed
by the number of grains per spike and spike length. Therefore, direct selection for these traits would
be an effective breeding strategy for increasing the grain yield of spring barley.

Pe3tome. LlenTa Ha u3cienBaHeTo € Ja ce OLIEHU T0OMBBHT Ha 3bPHO M CBBP3aHUTE € 100MBa
npusHay Ha 20 muieBnctd U 20 rono3bpHecTH (OpPMHU Ha MPOJETEH €4EMHMK B YCJIOBHUSTA Ha
IOronsrouna bearapus. [loacknure onuTH ce MpoBeOXa B €KCIEPUMEHTAIHOTO NoJie Ha lHcTHTYyTa
o 3emenenue - Kapuoo6ar ot 2017 no 2019 r. Edpexture Ha ronMHUTE W B3aUMOJICHCTBUSITA TOTMHA
10 TEHOTHUN BHPXY A00MBA Ha 3bPHO U U3CIIEABAHUTE MTOKA3aTeNU CBbP3aHU C 100MBa, ca 3HAYNTEITHO
M0-BUCOKH TIPH T0JIO3bpHECTUTE (JOPMU B CpaBHEHHUE C TuieBUcTUTE. Hall-BHCOKa HACIEeICTBEHOCT B
LIMPOK CMUCHJI € yCTAaHOBEHA 3a AbJDKMHATA Ha Kilaca, macara Ha 1000 3ppHa 1 Opos Ha Kiacyerara
B KJIac MIpH JIBaTa TUMA e4eMUK. [ 0J03bpHecTUTEe (POpMHU MOKa3BAT NO-HUCKU CPETHU CTOMHOCTH Ha
Opos Ha KJIaCOBETE Ha pacTeHue, Opos Ha 3ppHATa B KJIac, MacaTa Ha 3bpHaTa B Kiiac, macata Ha 1000
3bpHa U 100MBa Ha 3bpHO. bpoAT Ha 3ppHATa B Kllac KMa MaKCUMaJIEH NpsK epeKT BbpXy A00MBa Ha
3BPHO, MOCJIEABAH OT OpOsI Ha KJIaCOBETE HA PaCTEHHUE U MacaTa Ha 3bpHAaTa B KJIaC IPU IJIEBUCTUTE
¢dopmu. Ilpu ronozppHecTUTe reHOTUIIOBE OpPOAT HA KIACOBETE B PAaCTEHUE MMa Hal-BUCOK MNpPSK
edekT BbpXy A00MBa Ha 3bPHO, MOCIEABAH OT OpOs Ha 3bpHATAa B KJIac M JbJDKWHATA Ha Kiaca.
CrnenoBaTenHO, AUPEKTHUS OTOOP MO TE3W MPHU3HAIKM MOXKe Ja Obae edeKTHBHA CTpaTerus 3a
[IOBHILIABaHE Ha J0OMBA HA 3bPHO MIPH IPOJIETHUS €YEMUK.

B 4.3. Dyulgerova, B., & Dyulgerov, N. (2023). Evaluation of genetic parameters of winter barley
varieties under water deficit conditions. Journal of Central European Agriculture, 24(4), 862-872 (Q3,
SJR=0,21, IF=0,8), ISSN 1332-9049.

Abstract. The aim of the present study was to use REML/BLUP-based procedures in order
to estimate variance components and genetic parameters and to determine correlations between grain
yield and yield-related traits of winter barley varieties. Studied genotypes were grown in two seasons
characterized by different levels of water deficit (precipitation sum was less by 15% in the first
growing year and 36% in the second growing year than the long-term precipitation sum). A reduction
was observed in all studied yield-related traits, with grain yield in the second year being more than
70% lower than that measured in the first growing year. Lower values of broad-sense heritability in
the second growing year for the traits number of spikelets and grains per spike, grain weight per spike,
and grain yield were found suggesting that the direct selection of these traits under drought stress
conditions will be less effective. Varieties ranking based on the FAI-BLUP index strongly varied
across growing seasons, but in both years variety Bojin was selected as a high-performing variety for
multiple traits. Considerable differences were observed in the magnitude and directions of
correlations between grain yield and yield-related traits between two growing seasons. These
findings, in the context of the increasing frequency and duration of drought stress in the region,
suggest a longer period of multi-year testing and complicate the process of selection in breeding
programs of winter barley.

Pe3tome. LlenTa Ha HacTOAIMIOTO U3cienBaHe ¢ aa ce u3noia3sa REML/BLUP 3a onenka Ha
KOMIIOHEHTHUTE Ha BapUalus U TEHETUYHUTE NapaMeTpy, KaKTO U 3a ONPEIEISIHE HAa KOPEIaluuTe



MEXIy J100MBa Ha 3bPHO U CBBP3AaHUTE C HEr0 MOKa3aTeld TNPH COPTOBE 3MMEH EYEMUK.
W3cnenBanute reHOTHIIOBE OfXa OTIJICKJAHM B J[BA CE30HA C Pa3IMYHHM HHUBA HA BOJCH JC(QUIUT
(cymara Ha Banexute Oemie ¢ 15% mo-Hucka npe3 mbpBata rojiMHa Ha OTriexaane u ¢ 36% mpes
BTOpATa ro/IMHA CIPSMO JBJITOrOJUIIIHATA CyMa Ha BAJIE)KUTE). Y CTAHOBEHU €A II0-HUCKU CTOMHOCTH
Ha BCUYKH U3CJIEJIBAHU IIPU3HALIM CBBP3aHHU C 100MBa, KaTo T0OMBBHT HAa 3bPHO IIPE3 BTOpATa rOAUHA
e c noBeue oT 70% MOo-HUCHK OT TO3U IIPe3 IbpBaTa roJuHa Ha oTriiexaane. [lo-Huckure ctoiiHOCTH
Ha HacleAsieMOCTTa B IIMPOK CMUCHII IIpe3 BTOpaTa roJIMHa 3a pu3HauuTe Opoi KiacueTa U 3bpHa B
KJIac, Maca Ha 3bpHaTa B Kjac M JOOMB Ha 3BbPHO MpeArnoyaraT, ye AUPEKTHUAT OTOOp Ha Te3u
MPU3HALIM TP YCIIOBUS HA 3acylaBaHe Iie Objae mo-manko epextuBeH. Kimacamusra Ha coproBere
Bb3 ocHOBa Ha unaekca FAI-BLUP Bapupa 3HaunTEIHO MEXly OTAETHUTE BET€TallUOHHU IEPUOIH,
HO Tpe3 JBeTe TOJAUHHM COPTHT BOXMH ce OTKpOM KaTo €IuH OT Hal-7100puTe MO MHOKECTBO
npusHanu. Te3u pe3ynTaTv, B KOHTEKCTa HAa HapacTBallaTa 4ecTOoTa M HPOABDKUTEIHOCT Ha
3acylllaBaHUATa B PETHMOHA, MpEArojaraT HEOOXOJMMOCT OT MO-TIPOABDKUTENEH IEepHoJ Ha
MHOTOTOJMIIIHO TECTBAHE U YCIIOKHSIBAT MIpoLieca Ha 0TOOP B CEIEKIIMOHHUTE NMPOrpaMU Ha 3UMHHUS
€4YEMUK.

B 4.4. Dyulgerov, N., & Dyulgerova, B. (2023). Application of genotype by yield* trait biplot
approach for selection of winter barley varieties. Bulgarian Journal of Agricultural Science, 29(6),
1096-1102 (Q3, SJIR=0,2; IF=0,5), ISSN 0310-0351 (print) 2534-983X (online)

Abstract. The aim of the study was to use the genotype by yield trait (GYT) biplot method
to select superior winter barley varieties, based on yield-trait combinations under rain-fed conditions.
In the experimental field of the Institute of Agriculture - Karnobat, Bulgaia, 17 varieties of winter
barley were evaluated in a complete block design with four replications in three growing seasons
(2019/2019, 2019/2020, and 2020/2021). Based on the GT biplot and Pearson's correlations, a
positive correlation of grain yield with lodging resistance and the number of spikes per 1 m2 and a
negative correlation of grain yield and plant height and 1000-grain weight were found. The result of
polygon view of GYT biplot showed that varieties 1Z Bori (G4), Casino (G6), and Zemela (G17) had
the high levels of most of the studied yield by trait combinations. The Average Tester Coordination
(ATC) view of the GYT biplot identified as the best-ranked varieties Casino (G6), 1Z Bori (G4)
followed by Zemela (G17), and Bojin (G3). The results of the present study showed that the GYT
biplot approach can help visual identification of the genotypes with the best combination of yield
with other traits and could improve the genotype selection, based on multiple traits in the feed barley
breeding program.

Pe3iome. llenta Ha M3ciaenBaHETO € Jla ce W3IOJ3Ba METOIBT HAa OMIUIOT 32 TEHOTHUI MO
no6uB u npuzHak (GYT) 3a oTO0Op HA 3UMHU COPTOBE €UEMUK Ha 06a3a KOMOWHAIIMN MEXIY JOOUB U
MPOyYBAHUTE MPU3HAIM MPU HEMOJMBHH YCIOBHA. B excriepuMeHTanHoTo mosie Ha MHcTuTyTa 110
3emezenue - KapaooOar, bbiarapus, 0sixa oueHeHu 17 copTa 3MMEH €4EeMUK B IIBJICH OJIOKOB METOJ C
YETUPH MMOBTOPEHMS B TPH BererannoHHU ce3oHa (2019/2020, 2020/2021 u 2021/2022). Ha 6a3ara
Ha GYT Oumtora u kopenanuute 1o [TWbPCHH € ycTaHOBEHA MOJIOXKHUTEIHA 3aBUCUMOCT Ha J00HBa
C YCTOWYMBOCTTA Ha MOJIATaHe U Opos Ha KJIaCOBETE Ha KBaApaTeH METhP U OTPUIIATEIIHA KOPETalusl
Ha oOMBa c BUCOUMHATA Ha pacTeHusTa u ternoto Ha 1000 3bpHa. Pe3ynaTarure OoT moIUroHATHUS
usraen Ha GYT 6unoTa nmokassat, ye coproBete M3 bopu (G4), Casino (G6) u 3emena (G17) umar
BHCOKM HUBA Ha MOBEYETO OT M3CJIEIBAHUTE KOMOMHAIIMN MEXIy JOOUB M OCTAaHAIUTE MPU3HAIIM.
ATC (Average Tester Coordination) usrnena na GYT Oumiota uaeHTH(UIMPA KaTo Hail-100pH
coproBe Casino (G6), 3 bopu (G4), cneasanu ot 3emena (G17) u boxun (G3). Pesynrartute ot
HACTOSIIIOTO U3cienBaHe mokaszBar, 4e GYT OUMIOTHT MOXKE Ja TMOMOTHE 3a BH3YaIHO
uIeHTU(QHUIIPAHE HA TEHOTUTIOBE C Hail-moOpa KOMOWHALIMS OT JOOUB U IPYTH IPU3HAIM U MOXKE J1a
moao0pu oTOOpa Ha TEHOTUIOBE Ha 0a3a MHOXKECTBO MPHU3HAIIM B CEJICKIMOHHATA MporpaMara Ha
bypaxHUs eUeMHUK.



B 4.5. Dyulgerov, N., & Dyulgerova, B. (2022). Morphological and yield-related traits of semi-
dwarf and mid-tall cultivars of spring barley under Southeast Bulgarian conditions. Bulgarian Journal
of Agricultural Science, 28(2), 284-290 (Q3, SJR=0,2; IF=0,5), ISSN 0310-0351 (print) 2534-983X
(online)

Abstract. The aim of the present investigation was to study some morphological and yield-
related traits of semi-dwarf cultivars compared with mid-tall cultivars of spring barley under the agro-
meteorological conditions of Southeastern Bulgaria. The study was conducted in 2018 - 2019 on the
experimental field of the Institute of Agriculture - Karnobat, Southeastern Bulgaria. Data for plant
height, number of internodes, lengths of the first, second, third and, fourth internode, peduncle length,
number of spikes per plant, spike length, number of spikelets per spike, number of grains per spike,
weight of grains per spike, 1000-grain weight, and weight of grains per plant were recorded. The
studied semi-dwarf cultivars showed significantly lower mean values for plant height, number of
internodes, length of the first, second, third, and fourth internodes, peduncle length, spike length,
number of spikelets and grains per spike, grain weight per spike, and grain weight per plant compared
to mid-tall cultivars. No significant differences between semi-dwarf and mid- tall cultivars for the
mean number of spikes per plant and 1000-grain weight were found. Higher variation of spike length,
plant height, and length of the fourth internode was observed in semi-dwarf than in mid-tall varieties.
Grain weight per plant was positively associated with the number of grains per spike and grain weight
per spike in semi-dwarf as in mid-tall cultivars.

Pe3tome. llenta Ha HAcTOSIIOTO M3CJENBAHE € J1a CE MPOYYaT HAKOU MOPQOIOTUYHU U
CBBbp3aHM ¢ J0OMBa MpPU3HALM HA MOJIYHUCKHA COPTOBE B CPAaBHEHHE ChC CPEIHO-BHCOKH COPTOBE
MIPOJIETEH €YeMHUK MPHU arpo-MeTeoposiornyHuTe yciaoBus Ha FOroustouna bearapus. Uscnensaneto
e nposeaeHo mpe3 2018 - 2019 r. B ekcriepuMeHTaIHOTO Toje Ha MHcTUTyTa Mo 3emenenue -
Kapuo6at, FOrousrouna bbearapus. OtuereHn ca TpU3HAIMTE BHCOYMHA HA PACTEHHUETO, OpOit
MEXAYBB3IUS, IBIDKAHA HAa IBPBO, BTOPO, TPETO U UYETBBPTO MEXIAYBB3JIWE, IbIDKMHA Ha
MOCJIETHOTO MEXKIYBB3IUE, OpOii KJlacoBe Ha pacTeHue, IbJDKMHA Ha Kilaca, Opoii Kjacyera B Kjiaca,
Opoil 3ppHa B KJ1aca, TErJI0 Ha 3bPHOTO B Kiaca, Terso Ha 1000 3bpHa U Teryio Ha 3PHOTO B pacCTCHHE.
W3cneaBanuTe NOJyHUCKHA COPTOBE MOKa3axa 3HAUUTEIHO [TO-HUCKH CPEHH CTOMHOCTH 32 BUCOUYHMHA
Ha pacTEHUETO, OpOl MEeXAYyBb3NHs, IbJIDKMHA HA MTBPBO, BTOPO, TPETO U YETBBPTO MEXKITYBB3IHE,
IBbIKMHA Ha MOCJIETHOTO MEXIyBb3JIne, Ib/DKIHA Ha KJlaca, Opoi Kiiacuera U 3bpHa B KJlaca, Terjo
Ha 3BPHOTO B KJIaca U TETJI0 Ha 3bPHOTO B PACTEHUE B CPAaBHEHHUE ChC CPEAHO-BUCOKUTE copToBe. He
ca OTKPUTHU 3HAYUTEIHU PA3JIUKH MEXIY MOJIYHUCKUTE U CPEIHO-BUCOKH COPTOBE 3a cpeHUs Opoi
kiacoBe B pactenue u tersioto Ha 1000 3bpHa. Ilo-ronsiMo BapupaHe Ha IbJKMHATA Ha Kiaca,
BHCOYMHATAa HAa PACTEHHUETO M IBJDKMHATA Ha UYETBBPTOTO MEXKIyBb3iIHe Oe HaOIogaBaHO MpH
MOJIYHHCKHUTE, B CPAaBHEHHE ChC CPEAHO-BUCOKUTE COpTOBE. TerioTo Ha 3bpHATa B pacTECHHUE € B
MOJIOKUTETTHA 3aBUCUMOCT OT Oposi 3bpHa B Kjaca M TErJIOTO Ha 3BPHOTO B Kilaca KakTO MpH
MOJIYHHCKHUTE, TaKa U IPU CPETHO-BUCOKHUTE COPTOBE.

B 4.6. Dyulgerova, B., & Dyulgerov, N. (2020). Grain yield and yield related traits of sodium azide
induced barley mutant lines. Journal of Central European Agriculture, 21(1), 83-91 (Q3, SIR=0,21,
IF=0,8), ISSN 1332-9049

Abstract. The aim of this study was to evaluate grain yield and yield related traits of sodium
azide induced mutant lines from the winter barley variety Kuber. Eighteen advanced mutant lines,
parent variety and national standard varieties Obzor and Emon were evaluated. The research was
conducted through three seasons (from 2014/2015 to 2016/2017) in the experimental field of the
Institute of Agriculture - Karnobat, South- eastern Bulgaria. Highly significant differences among
mutants for days to heading, plant height, number of spikes per plant, awn length, peduncle length,
spikelet number per spike, grain number per spike, grain weight per spike, 1000 grain weight and
grain yield were found. Mutant lines 16/1-3, 16/1-8, 16/1-21, 16/2-7, 16/2-20 and 16/3-12 had a
significantly higher grain yield over parent Kuber and over standards Obzor and Emon. Grain yield



had a significant positive correlation with the number of spikes per plant and spike length. The
maximum phenotypic and genotypic variability were observed for number of spikes per plant and
spike length. Spikelet and grain number per spike showed high heritability coupled with high genetic
advance, suggesting that these traits could be improved more easily by selection.

Pe3srome. llesnra Ha HAcTOALIOTO M3cienBaHE Oe€lle Jla Ce OLEHAT JOOMBBT Ha 3bPHO U
CBBp3aHUTE C HEro MpHU3HALW Ha MYTaHTHH JIMHWUW, UHAYLUPAHUA C HATPUEB a3uj, OT 3UMHHUS COPT
edemuk KyOep. OueHenn ca oceMHazeceT MEPCHEKTHBHU MYTAaHTHH JIMHUH, POJUTEICKHS COPT U
HaIMOHAJHUTE CTaHaapTHH copToBe O030p 1 EMoH. M3cnenBanero e mpoBeeHO Mpe3 TP Ce30Ha
(o1 2014/2015 o 2016/2017) B ekcriepuMeHTaTHOTO T0JIe Ha MHCTHTYTA 110 3emenenue - KapHoOar,
IOromnsrouna bwirapus. YcTraHOBEeHH ca JOKAa3aHU PAa3JIMKU MEXIY MyTaHTHTE MO OTHOIIEHHE Ha
Opost Ha THUTE /10 W3KIIACsIBaHE, BICOYMHA HAa PACTCHUATA, OPOU KIIACOBE B pacTEHHE, IBJKMHA Ha
OCHJINTE, TbJDKMHA Ha TIOCIIETHOTO MEXKIyBb3IIHe, Opoii Kitacyera B Kiaca, Opoii 3bpHa B Ki1aca, Teriio
Ha 3bpHaTa B Kiaca, terso Ha 1000 3bpHa U 100KMB Ha 3bpHO. MyTanTHHTEe MrHUU 16/1-3, 16/1-8,
16/1-21, 16/2-7, 16/2-20 u 16/3-12 moka3axa 3HAYUTETHO MO-BUCOK JOOHB Ha 3BPHO CIIPSIMO
poautenckus copt Kybep u cranpapture O630p u EmoH. JIoOMBBT Ha 3bpHO MOKa3Ba 3HAUYMMa
MOJIOKUTENTHA Kopenamusi ¢ Oposi KilacoBe B pacTeHHe W Ib/DKMHATa Ha Kiaca. Haii-romsmo
(eHOTHUITHO ¥ TEHOTUITHO pa3HooOpa3ue ce Habo1aBa MpHu Opost KJIacoBe B paCTeHHE U JbJDKUHATA
Ha Kiaca. bposAT kiacdera W 3ppHa B Kjlaca MOKa3BaT BHCOKA HACIEISIEMOCT, ChUeTaHa C BUCOK
TeHETUYCH HaNpeabK, KOETO Mpearnosiara, 9e Te3u MpHU3Haly Morar Ja ObJIaT CPaBHUTEIHO JIECHO
MOJI00pEeHH.

B 4.7. Dyulgerova, B., & Dyulgerov, N. (2020). Evaluation of hulless mutants of winter barley.
Agriculturae Conspectus Scientificus, 85(3), 203-209. (Q3, SJR=0,21), ISSN 1331-7768 (print)
1331-7776 (online)

Abstract. The aim of the present study was to evaluate the morphological and agronomic
traits of seven hulless mutants of winter barley variety 'Ahil’. The study was conducted in two growing
seasons at the experimental field of the Institute of Agriculture-Karnobat, south-eastern Bulgaria. The
studied traits included: grain yield, number of spikes per m?, winter hardiness, plant height, lodging,
days to heading, spike length, awn length, peduncle length, spikelet number per a spike, grain number
per a spike, grain weight per spike, 1000 grain weight, hectolitre weight, grain length, grain width,
grain length to width ratio and protein content. The results revealed a high level of variations for
studied morphological and agronomic traits among hulless mutants. Mutant lines had from 20% to
42% lower grain yield compared to the parent. The number of spikes per m? and winter hardiness
were highly correlated with grain yield so those traits could be used in the selection of high-yielding
varieties. Hulless mutants had higher grain protein content than the parent and standard varieties.
Studied mutants could serve as a breeding material for further improvement of hulless barley.

Pe3rome. llenta Ha HAcTOAIIOTO M3CieABaHE Oelle Ja ce OLEHAT MOP(OJIOTHYHUTE U
arpOHOMMYHMUTE MpPHU3HALIM HA CEJEM TOJIO3bPHECTH MYTaHTa OT 3MMEH €4YEMHK, COpT AXHIL.
W3cneaBaHeTo € MPOBENEHO B 1B BETETALIMOHHU CE30HA B €KCIIEPUMEHTAIHOTO noJie Ha MHcTuTyTa
no 3emenenue - Kapno6ar, FOronsrouna bearapus. M3cnensanure npusHany BKIOYBAT: J100UB Ha
3bpHO, Opoil KjIacoBe Ha m?, 3UMOYCTOMYMBOCT, BUCOUMHA HA PACTEHHETO, MOJSATaHe, THU JI0
U3KJIacsABaHe, IbJDKMHA Ha Kiaca, IbJDKMHA Ha OCWINTE, ObJDKMHA HA TMOCIEIHOTO MEXIYBB3JIHE,
Opoii kimacyera B Kjaca, Opoil 3ppHa B Kjaca, Terjo Ha 3bpHaTa B kiaca, Teryio Ha 1000 3bpHa,
XEKTOJIUTPOBO TETJIO, ABDKMHA Ha 3bPHOTO, IIMPOYMHA HA 3BPHOTO, OTHOLIEHHE ABDKMHA KbM
LIIMPOYMHA Ha 3bPHOTO M CBABPKAHHWE HAa NMPOTEMH. Pe3ynraTuTe noka3axa BHUCOKAa CTENEH Ha
BapHalus 3a M3CJIEABAHUTE MOP(OJOTHYHM M arpOHOMUYHU TPHU3HAIM Cpel TOJIO3bPHECTUTE
MyTaHTH. MyTtanTHUTe JTuHUM uMmat ot 20% 1o 42% mno-HUCHK TOOMB Ha 3BPHO B CpaBHEHHUE C
poauTenckus copT. bposT kiacoBe Ha m* M 3MMOYCTOMYMBOCTTA IOKa3BaT BUCOKA KOpEAIUs C
n00KBa Ha 3bPHO, TaKa Y€ Te3W MPU3HAIM MOTAT Ja Ce M3MOJ3BaT B CEJEKIUATa Ha BUCOKOJ0OUBHU
coproBe. ['0j03bpHECTUTE MYTAaHTHM MMAT IMO-BHCOKO CBHIBbP/KAHUE HA IPOTEUMH B CPaBHEHHE C



POAUTCIICKUA U CTAHAAPTHUTE COPTOBC. I/ISCJICI[BaHI/ITC MYTaHTH MOT'aT Jia CJIY’KaT KaTO CCIICKIIUMOHCH
MaTcpual 3a I0-HAaTAThIUIHO HO[[O6peHI/IC Ha rOJIO3SbPHCCTUA CUCMHUK.

B 4.8. Dyulgerova, B., & Dyulgerov, N. (2020). Evaluation of advanced mutant lines of winter
barley. Bulgarian Journal of Agricultural Science, 26 (No 4), 829-834. (Q3, SJR=0,2; IF=0,5), ISSN
0310-0351 (print) 2534-983X (online)

Abstract. The aim of this study was to evaluate grain yield and some yield related traits of
sodium azide-induced mutant lines from the winter barley varieties Zagorets. Asparuh and Imeon.
Ten mutant lines from variety Zagorets, 10 mutant lines from variety Asparuh and 9 mutant lines
from variety Imeon along with the 3 parent varieties were evaluated in Complete Block Design with
four replications. The study was conducted in 3 years (from 2014/2015 to 2016/2017) in the
experimental field of the Institute of Agriculture Karnobat. South-eastern Bulgaria. Significant
differences among the mutant lines derived from the same parental variety and also among themselves
for all of the studied traits were found. Grain yield of studied mutant lines had a positive correlation
with peduncle length and the grain weight per spike. The mutant lines 17/2-1, 17/1-15, 15/1-5 and
15/1-17 exhibited significantly higher and stable grain yield than the parental varieties and therefore
can be selected for further evaluation for variety release and for using in the hybridization program.

Pe3rome. Llenta Ha TOBA M3CiIEeNBaHE € J]a CE OIEHAT JOOUBHT HA 3bPHO U HAKOW CBBP3aHU
¢ 100MBa MPU3HAIM HA MYTAaHTHH JIMHUM HA 3UMEH €YEMUK, MMOJYYCHH TMPHU TPETUPAHE C HATPHEB
aszun, ot coprosere 3aropen, Acrnapyx u imeon. Onenenu ca 10 MyTaHTHUY JIMHUM OT COPT 3aropet,
10 MyTaHTHU JHHUK OT COpPT Acmapyx U 9 MyTaHTHM JUMHUU OT copT MMmeoH, 3aeaHO C TpuTe
poauTencku coprta. M3mon3BaH € mbjieH OJIOKOB METOJ C YEeTHpH MOoBTOpeHus. M3cienBanero e
MPOBeACHO B mpoab/KeHue Ha 3 roauau (0T 2014/2015 no 2016/2017) B ekcriepuMEHTATHOTO T0JIE
Ha MucTuTyTa no 3emenenue - Kapuo6at, FOrousrouna bearapus. OTKpUTH ca 3HAYUTEITHA Pa3IUKH
MEXAY MYTaHTHUTE JIMHHUH, MTOJTYYEHU OT €UH U ChILl POJAUTEICKU COPT U MOMEXKIY UM 1O BCUYKU
u3cneBaHy Mpu3Hauu. JJoOUBBT Ha 3bPHO HA U3CJIEIBAHUTE MYTAHTHU JIMHUU UMa IMOJIOXKHUTETHA
KOpeJalus ¢ IbJKUHATA Ha MOCIeIHOTO MEX/TyBb3JIME U TEIJIOTO HA 3bPHOTO B Kilaca. MyTaHTHUTE
mmann 17/2-1, 17/1-15, 15/1-5 u 15/1-17 nokazaxa 3HAYUTEIHO MO-BUCOK U CTAO0MJIEH NOOMB Ha
3bPHO CIPSIMO POJTUTENICKUTE COPTOBE M CJEJOBATEJIHO MOraT Ja ObaaT HpernopbyaHH 3a Io-
HATaTBHIIHO NMPOYYBAHE KATO KaHIUAAT-COPTOBE U 32 U3MOJI3BaHE B XUOpUIU3allMOHHATA [TpOrpama.

B 4.9. Dyulgerova, B., & Dyulgerov, N. (2019). Genotype by environment interaction for grain yield
of barley mutant lines. Agriculture (Pol'nohospodarstvo), 65(2), 51-58. (Q3, SJR=0,22), ISSN 0551-
3677 (print) 1338-4376 (online)

Abstract. The aim of this study was to examine the genotype by environment interaction for
grain yield and to identify high-yielding and stable mutant lines of 6-rowed winter barley under
different growing seasons. The study was carried out during 7 growing seasons from 2010-2011 to
2016-2017 in the experimental field of the Institute of Agriculture-Karnobat, Southeastern Bulgaria.
Fourteen advanced mutant lines and the check variety Vesletc were studied using a complete block
design with 4 replications. The AMMI analysis of variance indicated that 20.54% of the variation for
grain yield was explained by the effect of genotype and 37.34% and 42.12% were attributable to the
environmental effects and genotype by environment interaction. The magnitude of the genotype by
environment interaction was two times larger than that of genotypes, indicating that there was a
substantial difference in genotype response across environments. The AMMI and GGE biplot
analyses identified G9 as the highest yielding and stable genotype. This mutant line can be
recommended for further evaluation for variety release. The mutant lines G6, G13 and G15 were
suggested for inclusion in the breeding program of winter barley due to its high grain yield and
intermediate stability.



Pe3rome. Llenta Ha TOBa u3cCiieIBaHE € 1a CE MPOYYU B3aUMOJICHCTBUETO T€HOTHUII-CPEAA 3a
N0OWB HA 3BPHO U J1a c€ HICHTU(PUITUPAT BUCOKOJOOMBHY U CTA0MIIHA MYTAHTHU JINHUU MHOTOPE/ICH
3UMEH €YeMUK IPU YCIOBHATA HA Pa3IMYHU BEreTallMOHHU ce30HU. M3cieBanero e mpoBeaeHo 3a /
roguau ot 2010-2011 go 2016-2017 B excriepuMeHTaIHOTO 1ojie Ha MHCTUTyTa MO 3eMenenue -
Kapuobar, IOromsrouna boiarapus. YerupuHazeceT TMEPCHCKTUBHA MYTAaHTHU JIMHUH H
KOHTPOJIHUAT copT Becien ca nmpoyuenu, upe3 U3MoJi3BaHe Ha ITbJIEH OJJOKOB METOJI C 4 TIOBTOPEHUSI.
AMMI ananu3sT nokasea, ye 20.54% oT BapupaHeTo B 100MBa Ha 3bPHO ce 00sACHsBa ¢ edekTa Ha
reHotuna, 37.34% ce npimxu Ha epexta Ha cpenara u 42.12% Ha B3aMMOICHCTBUETO T€HOTHUII-CPEIa.
Pa3zMepbT HA B3aUMOJCICTBHUETO TEHOTHUII-CPEIa € JIBA ITBTH MO-TOJISIM OT TO3W Ha T€HOTHUIIA, KOETO
[I0Ka3Ba 3HAUMTENIHA Pa3jiiKa B peakiusTa Ha reHoTunosete B pazauunute cpeau. AMMI u GGE
ouruior aHanmm3utTe uneHtTuduimpaxa G9 karo Hal-BUCOKOJAOOMBEH M CTaOWJeH reHOTHMN. Tasu
MYTaHTHa JIMHHUS MOXKE Jla ObJie MpenopbhyaHa 3a Mo-HaTaThIIHA OIEHKA HA MPUTOJHOCTTA U KaTo
HOB copT. Myrantaure nunun G6, G13 u G15 morar ga ObaaT BKIIOYEHU B CEJEKIMOHHATa
IporpamMa Ha 3UMHUS €9€MHK TTOPaJd BUCOKHS CH JIOOMB Ha 3bPHO M CpeHA CTAOMIIHOCT.

B 4.10.Dyulgerova, B., & Dyulgerov, N. (2024). Assessment in mutant lines of winter barley using
BLUPs. Agricultural Science & Technology, 16(1), 18-26, ISSN: 1313 — 8820 (print) ISSN: 1314 —
412X (online)

Abstract. This study aimed to assess genetic variability for grain yield and yield-related
traits of mutant lines of winter barley, employing BLUP methodology. Traits spike length, spikelet
number in spike, grain number in spike, grain weight per spike, 1000-grain weight, and grain yield,
were evaluated at the Institute of Agriculture — Karnobat, Bulgaria, during 2021/2022 cropping year.
The experimental design was a Complete Block Design with four replications, involving 35
genotypes. This included 32 mutant lines, the parent variety Ahil, and two standard varieties, Obzor
and Emon. The results showed that mutant lines exhibited superior performance across multiple traits,
including grain yield and yield-related traits. The observed high heritability and accuracy of the traits
studied suggest a strong possibility for genetic gain through selection. Genetic diversity among the
mutant lines, based on BLUP values, revealed substantial genetic differentiation associated with their
yield potential. The MGIDI selection strategy was utilized to identify promising mutant lines with
high genetic potential. Mutant lines 54/30, 54/49, 54/54, 54/10, and 55/22 were selected based on
their predicted genotypic values and favorable characteristics. These lines hold potential for further
development as candidate varieties or parents in breeding programs. The use of BLUPs in the
selection process proved to be an effective tool for identifying superior mutant lines, further
highlighting the usefulness of this approach in barley breeding. The findings of this study also
demonstrate the efficacy of sodium azide mutagenesis in generating mutant lines of winter barley
with improved yield and yield-related traits.

Pe3rome. ToBa u3ciieziBaHe UMa 3a L€ J1a OLICHU MeHETUYHOTO pa3HooOpasue 3a JOOUB Ha
3bPHO M CBBP3aHUTE C HETO NMPHU3HALM HA MyTaHTHH JIMHUM Ha 3UMEH €4eMUK, 3M0I3BaliKu MeTo1a
BLUP. Onenenu ca npu3Haiu KaTo JIbJDKMHA Ha Kilaca, Opoii Kiacyera B Ki1aca, Opoil 3ppHa B Kiaca,
TErJo Ha 3bpHaTa B Kjiaca, Teryio Ha 1000 3bpHa 1 106MB Ha 3bpHO. [IpoyuBaHEeTO € MPOBEAEHO B
WucTtutyta 1o 3emenenue - Kapuoo6ar, bearapust, npes 2021/2022 sereranuonsa roausa. OnuThT €
3aJI0KEH M0 ITbJIEH OJIOKOB METOJI C YeTUPU MOBTOPEHHS ¥ BKJIFOUBA 35 F€HOTHIA, B T.4. 32 MyTaHTHU
JIMHUHM, POJTUTEIICKUS cOPT AXWI U J1Ba cTanAapTHU copTta O630p 1 EMoH. Pe3ynrtarure nokassar, ue
MYTaHTHHUTE JIMHUU MPEBB3X0XKAAT U3XOAHUS COPT MO NMPOYYBAHUTE MPHU3HALM CBBP3aHU C J00MBA,
BKJIFOYMTEIIHO 1O 10OMB Ha 3bpHO. BUcoKaTa Haciaeas1eMOCT U TOUHOCT Ha OIUTA 10 U3CJIeIBAaHUTE
NpU3HALKM TpeArnosaraT Bb3MOXKHOCT 3a TEHeTHUeH Mmporpec dype3 oToop. I'eHeTMYHOTO
pazHooOpa3ue cpel MyTaHTHUTE JHHHH, Ha 0a3ata Ha BLUP croiiHOCTH, pa3kpu 3HaYMTEIHA
reHeTu4Ha audepeHnuanys, cebp3ata ¢ 1o0uBHUs noteHuuan. Cenexkuuonnus unaeke MGIDI e
U3II0JI3BaH 32 UJICHTU(UIIUpPaHe Ha MEePCIIEKTUBHU MYTaHTHH JIMHUU C BUCOK T'€HETHYEH MMOTEHIUAI.
Myrantaute nunun 54/30, 54/49, 54/54, 54/10 u 55/22 6s1xa u36paHu B3 OCHOBA Ha MIPEJICKA3aHNUTE
UM T'€HOTHITHU CTOMHOCTHU U OJaronpHUsTHU XapaKTepUCTUKH. Te3u JTMHUM UMAaT MOTEeHIMAM 32 I10-



HAaTaTbIIHO Pa3BUTUC KATO KAHAUWAAT-COPTOBC, WX POAUTCIIM B CCICKOUOHHUTC IIPOrpaMH.
WznomBanero Ha BLUP B ceneknuoHHHMS mpolec ce oOKa3za e(eKTHBEH HHCTPYMEHT 3a
I/I[[CHTI/I(bI/II_[I/IpaHC Ha TCPCIICKTHBHU MYTAHTHHU JIMHUHU, KOCTO IOAYCPTAaBa IMOJC3HOCTTA HA TO3U
IIOAXO0Jl B CEJNEKLUUsATAa Ha €4eMMKa. Pe3ynTaTuTe OT TOBa H3CIEABAHE CBHUIO JIEMOHCTPUPAT
e(beKTI/IBHOCTTa Ha MyTarcHeduca C HAaTpuUCB asua IpHU Cb3JaBAHCTO HAa MYTAHTHHW JIMHUW 3WUMCH
€4eMHK ¢ MoA00pEeH N00MB U CBBP3aHu C JOOMBA MPU3HAILIM.

I'7. Cratum n nokjaau, ny0JMKYBaHU B HAYYHH M31aHUs, pepepHpPaHH M HWHIAEKCHPAaHU B
CBETOBHOM3BECTHM 0a3M JaHHM C Hay4Ha HHopMaLus

I' 7.1. Dyulgerova, B., & Dyulgerov, N. (2023). Genotype by yield* trait biplot for genotype
evaluation in winter barley. AGROFOR International Journal, 8(2), 61-68, ISSN 2490-3434 (Printed)
2490-3442 (Online)

Abstract. Genotype selection in winter barley, considering multiple traits over several years,
often faces challenges due to unpredictable rainfed conditions. The aim of this study was to utilize
the genotype by yield*trait (GYT) biplot methodology for selecting genotypes using multi-trait data
and analyzing trait profiles in winter barley under rainfed conditions in Southeast Bulgaria. In the
experimental field of the Institute of Agriculture — Karnobat, Bulgaria 5 varieties and 15 advanced
breeding lines of winter barley were evaluated in a complete block design with four replications in
three growing seasons (2019/2020, 2020/2021, and 2021/2022). The GYT biplot method was used
for ranking the genotypes based on their levels in combining grain yield with important grain quality
traits. The variety Zemela (G5) demonstrated the most favorable combination of grain yield and grain
quality. The advanced breeding line M102/10 (G20) outperformed not only the standard variety
Veslets (G1), but also newly developed feed varieties like Bojin (G3), Bori (G4), and Zemela (G5),
as indicated by the superiority index. These results highlight the potential usefulness of the GYT
biplot for selecting genotypes with both desirable grain yield and crucial grain quality traits in winter
barley, particularly under rainfed conditions.

Pe3tome. OTOOPHT HA TEHOTUIIOBE TPU 3UMHHS €YEMHUK, POBEKIAH MO MHOXKECTBO
MpHU3HALK B TPOJBIDKCHHE HA HIKOJIKO TOJWHM, YEeCTO C€ WM3MpaBs Npei INpeIn3BHKATENICTBA,
CBBpP3aHU C HENPEIBUANMUTE METCOPOJIOTUYHU YCIOBHS, OCOOCHO B YCIOBHS Ha HEHOJIMBHO
otrnexaane. Llenra Ha HACTOSIIOTO W3CIIEABAHE € a ce M3noa3Ba MetoabT Ha GYT OurioT aHaU3
3a OTOOpP HAa T'EHOTHUIIOBE, W3IOJ3BaKW MHOTOMEPHH JAHHH WM aHAIM3HPANHKH TPOPHIUTE OT
MPU3HALUTE TIPU TEHOTHIIOBE 3UMEH €4eMUK B ycioBusta Ha KOromsrouna bwirapus. [let copra u
15 celeKIMOHHM JIMHUU 3UMEH €YEMHUK Ca MPOYYCHHU B YCTHPH MMOBTOPCHUS, B TPH BErCTAllMOHHU
nepuoga (2019/2020, 2020/2021 u 2021/2022) B excnepuMeHTaIHOTO moJyie Ha MHcTUTyTa 1Mo
semeznenne - KapuoOar, bwiarapus. Meroxbt GYT OMIIIOT € H3MON3BaH 3a KIacHpaHe Ha
TCHOTHIIOBETE BBH3 OCHOBA Ha TiIXHATa CHOCOOHOCT Ja ChueTaBaT BUCOK JIOOMB C KIIFOYOBU
KayecTBEHU Toka3atenu Ha 3bpHOTO. CoprhT 3emena (GS5) mokaza Haii-OnarompusTHaTa
KOMOWHAIUS OT J0OMB M KadecTBO Ha 3bpHOTO. Cenekimonnara ywmaus M102/10 (G20)
MPEeBB3X0XkKAa HE caMo cTaHaapTHUs copT Becnen (G1), Ho 1 HOBUTE PypaxHU copToBe KaTo boxkuH
(G3), bopu (G4) u 3emerna (G5), ciopen uHAEKCa Ha MPEBB3X0ACTBO (Superiority index). Pesyarature
nokasBaT, 4e GYT OUIUIOT aHAMU3BT € ePeKTUBEH MHCTPYMEHT 3a CeJIeKIMs Ha TeHOTUIIOBE 3UMEH
€U4EeMHUK C KEJIaHU XapaKTepUCTHKH, KaTo NTOOWB M KaueCTBO HA 3bPHOTO OCOOEHO MPH HEMOJIWBHU
yCIOBUSL.

I' 7.2. Dyulgerov, N., & Dyulgerova, B. (2022). Variability of seedling traits in semi-dwarf and non-
dwarf spring barley cultivars. Trakia Journal of Sciences, 20(2), 81-90, ISSN 1312-1723 (print) 1313-
3551 (online)



Abstract. The aim of the present study was to study some seed and seedling characteristics
and their relationship with plant height in semi-dwarf and non-dwarf spring barley varieties. The
study was conducted at the Institute of Agriculture - Karnobat, Southeastern Bulgaria during the 2019
and 2020 growing seasons. Ten semi-dwarf and ten non-dwarf cultivars of spring barley from the
USA and Canada were studied. The semi-dwarf cultivars showed significantly lower mean values for
the length of coleoptile and seedling and seminal root number compared to non-dwarf cultivars.
However, there were semi-dwarf cultivars with a coleoptile length similar to that of non-dwarf
cultivars. Correlation analysis showed a significant association of plant height with seedling length
and seminal root number. The rest of the seedling characteristics were uncorrelated with plant height
and, hence allowing breeding for that trait without compromising high seedling vigour.

Pe3rome. Llenta Ha HACTOSAIMIOTO M3CIIEBAHE € Ja C€ MPOydaT HIKOM XapaKTEPUCTHKU Ha
ceMeHara U MpOpacThIUTE U TAXHATA BPb3Ka C BUCOUYMHATA HA PACTEHHUETO, PU TOJIYHUCKH (Semi-
dwarf) u copToBe chbc cpeHa BHCOYMHA Ha CTHOJIIOTO MpPHU MPOJICTHHS e4eMHUK. M3cienBaHero e
nposesieHo B MHctuTyTa no 3emenenue - Kapunobat, FOrouszrouna bearapus npes 2019 u 2020 r.
JleceT MOMYyHUCKH U JIECET CPEeTHO-BUCOKH copTa mpoJtiereH euemuk oT CAILl n Kanazga ca BxiiroueHu
B TpoyuBaHeTO. [lONIyHHCKHTE COpPTOBE TOKa3axa 3HAYMTEIHO IMO-HUCKU CPETHH CTOWHOCTH 3a
IBIDKAHATA Ha KOJICOTITHIIA U TPOPACTBIUTE U OpOost Ha TBPBUYHUTE KOPEHH B CPABHEHUE CHC CPETHO
BHCOKHTE COPTOBE. Bbrpeku ToBa, MMalle MoIyHUCKH COPTOBE C IbJKMHA Ha KOJIEONTHIIA, [10100Ha
Ha Ta3W Ha CPEIHO-BHCOKHTE copToBe. KopenalnoHHMAT aHanM3 MoKa3a J0Ka3aHa 3aBUCHMOCT
MEXX]ly BHCOUMHATA HA PACTEHUETO U IBJDKHHATA HA TIPOPACTHIMTE U OpOs HA MbPBUYHUTE KOPEHHU.
He e ycraHOoBeHa 3aBHCHMOCT MEX/Iy OCTaHAIIUTE XapaKTEPUCTHKHU Ha MPOPACTHIMTE C BUCOYHHATA
Ha pacTEHHWETO, KOETO TOKa3Ba, ye OTOOpa Ha HHUCKOCTHOJNICHH ¢opmMu He Ou TpsOBamo na
KOMIIPOMETHPA KbJIHAMATaTa CIIOCOOHOCT.

I' 7.3. Dyulgerova, B., & Dyulgerov, N. (2021). Grain quality of mutant lines of six-rowed barley.
Agricultural science and technology, Vol.13, Nel, 19-23, ISSN 1313 — 8820 (print) 1314 — 412X
(online)

Abstract. The aim of this study was to assess the variation in grain quality traits among
mutant lines of winter feed barley. Nine mutant lines derived from the advanced breeding line Kt3029
and 10 mutant lines derived from variety GA-Luttrell along with their parent forms were evaluated.
The study was conducted at the Institute of Agriculture — Karnobat during the period 2015-2017. Test
weight, 1000-grain weight, the content of protein, starch, lysine, fat, ash, and fibre were determined.
Significant differences between the mutant lines and the parent forms for the studied traits were
observed. Significantly higher protein content compared to parent was found in the grain of mutant
lines 22/1-5, 22/2-10 and 22/1-12 from line Kt3029 and 26/1-1, 26/1-3 and 26/2-11 from variety GA-
Luttrell. The grain of mutant line 26/2-12 had the best combination of protein and starch. Mutant lines
22/1-11 and 22/1-12 from Kt3029 and 26/1-1, 26/2-1 and 26/2-12 from variety GA-Luttrell showed
a good combination between protein content and 1000-grain weight. Those mutant lines can be
included in the breeding program for the development of varieties with improved feed quality.

Pe3rome. Llenta Ha ToBa U3CieBaHE € /1a c€ OLICHU BapUpPAHETO B KAUECTBEHUTE MOKa3aTeIu
Ha 3bPHOTO NPU MYTaHTHU JHMHUU 3UMEH (ypakeH edeMuk. B mpoyuBaHEeTO ca BKIIIOYEHHU JIEBET
MYTAaHTHH JIMHUH NOJy4eHH OT cenekunoHHara JuHusa Kt3029 u 10 MyraHTHU JTUHUM MOJIY4YE€HU OT
copta GA-Luttrell, 3aeano ¢ Texnure poaurencku popmu. M3cnensanero e nposeneHo B MHcTUTyTA
o 3emenenue - Kapunobart mpe3 nmepuoaa 2015-2017 r. Onpenenenn ca terioto Ha 1000-3bpHa,
ChIbP)KAHUETO Ha IMPOTEHH, HUILIECTe, JU3WH, Ma3HWHU, menenu u ¢udbpu. HabmogaBanu ca
3HAYUTEIHU PA3IUUUS MEXJIY MYTAaHTHUTE JUHUM U POAMUTEICKUTE (HOPMH MO H3CIECABAHUTE
MpU3HALK. 3HAYUTEIHO MO-BUCOKO ChABP)KAHUE HA MIPOTEHH B CPABHEHHE C POJAUTEINIS € OTKPUTO B
3bPHOTO Ha MyTaHTHUTE JTuHUU 22/1-5, 22/2-10 u 22/1-12 ot nuaus Kt3029 u 26/1-1, 26/1-3 u 26/2-
11 ot coptr GA-Luttrell. 3spHOTO Ha MyTaHTHaTa JTUHUSA 26/2-12 umare Haif-noOpaTa KOMOMHALKS
OT MPOTeHH U Huiecte. MyrantHute Jinauu 22/1-11 u 22/1-12 ot Kt3029 u 26/1-1, 26/2-1 u 26/2-



12 ot copt GA-Luttrell moka3axa noOpa KoMOMHAIMS MEXKIY ChIBPKAHUETO HA TIPOTEHH U TETJIOTO
Ha 1000-3ppHa. Te3n MyTaHTHH JUHHM MOTaT Ja ObJaT BKIIOUEHH B CEJIEKIIMOHHATA Iporpama 3a
Ch3/1aBaHE HA COPTOBE C MM0I00PEHO PypakHO KA4eCTBO.

I' 7.4. Dyulgerov, N., & Dyulgerova, B. (2020). Heritability and genetic advance of yield and yield
related traits in winter feed barley varieties Crarus B ciucanue 2020 Trakia Journal of
Sciences, 18(1), 40-46, ISSN 1312-1723 (print) 1313-3551 (online)

Abstract. A field experiment was conducted at the Institute of Agriculture — Karnobat,
Southeastern Bulgaria in three growing seasons. Twenty barley varieties were laid out in a complete
block design with 4 replications. Variability, heritability and genetic advance for yield-related traits
and grain yield were studied. There were significant differences among varieties for all studied traits
including grain yield. Heritability in broad sense ranged from 10.10% for grain yield to 94.60% for
spike length. High heritability estimates and genetic advance as percent of mean was computed for
spike length and 1000 grain weight. Besides, genotypic coefficient of variance and phenotypic
coefficient of variance had low differences for these characters. Therefore, these traits could be easily
improved by selection. Grain yields of the check varieties Veslets and 1zgrev were 5.27 t/ha and 5.09
t/ha, respectively. The varieties that performed better than the checks for grain yield were PA86-49-
95 (6.43 t/ha), Bojin (6.01 t/ha), and Express (5.90 t/ha). Hence, using these varieties in the breeding
program of winter feed barley could lead to the improvement of grain yield.

Pe3tome. B nosicku onut u3BeaeH B MHctutyra no 3emenenue - Kapno6ar, FOrouszrouna
boarapus, npes nepruoj OT Tpy rOAUHU Ca U3MHUTAHU JIBAJIECET COPTA €UEMUK I10 II'bJIEH OJI0KOB METO
¢ 4 nopropenus. Ilpoydena e BapuaOWIHOCTTa, HACIEIIEMOCTTa W T€HETHUYHHUAT HANpeAbK Ha
MpU3HAIM, CBBpP3aHU C J00MBa, U Ha caMus 100uB. OTKPUTU ca 3HAYUTEIHU Pa3IHudsi MEXIY
COpPTOBETE MO BCUYKM M3Y4YaBaHW MpPHU3HAIM, BKIIOUHUTEIHO NoOMBa Ha 3bpHO. Hacnmeasemocrtra B
mupok cMuchi Bapupa ot 10.10% 3a no6uBa Ha 3bpHO 10 94.60% 3a nbpKMHATA Ha Kiaca. Bucoku
CTOMHOCTH Ha HACIEeASeMOCT M T€HETHYEeH HaNpeIbK KaTro MPOIEHT OT CpeaHaTa CTOMHOCT ca
YCTAaHOBEHM 3a JbJDKMHATa Ha kiaca v Ternioto Ha 1000 3ppHa. OCBEH TOBA, T'€HOTUITHUSAT
BapHaIlMOHEH KOCQUIMEHT U (EHOTUIHUAT BapHallMOHEH KOe(ULMEHT MMaxa Mallkiu Pa3JIUKH 3a
T€3U MPU3HALM U CJIEJOBATENHO, T€ MOraT JieCHO Ja Obaar moaodpenu upe3 otoop. JoOuBute Ha
3BPHO Ha KOHTPOJHHUTE copToBe Becier u M3rpes 0sixa chotBeTHO 5.27 t/ha u 5.09 t/ha. Coprosere,
KOHTO C€ MPEJCTaBUXa M0-J00pe OT KOHTPOJMTE IO OTHOIIICHKE Ha 00KBa Ha 3bpHO ca PA86-49-95
(6.43 t/ha), bosxun (6.01 t/ha) u Express (5.90 t/ha). CiemoBaTenHo, H3MOI3BAHETO HA TE3U COPTOBE
B CEJIEKIMOHHATA MporpaMa Ha 3UMHHUS (ypakeH €4eMHUK MOXKeE Ja JOBele N0 MOBHUIIABaHE Ha
no0uBa Ha 3bPHO.

I' 7.5. Dyulgerov, N., & Dyulgerova, B. (2020). Variability, heritability, and correlations among
grain yield and related traits in hulless barley accessions. Trakia Journal of Sciences, 18(4), 285-293,
ISSN 1312-1723 (print) 1313-3551 (online)

Abstract. The aim of the present study was to investigate the variability, heritability and
correlation between grain yield and yield-related traits of hulless accessions of spring barley under
Southeast Bulgarian conditions. The research work was conducted in the experimental field of the
Institute of Agriculture - Karnobat, South-eastern Bulgaria during the 2016 and 2017 growing
seasons. The trail consisted of 20 six-rowed hulless barley accessions from ICARDA. A significant
variation of grain yield and yieldrelated traits among the studied hulless barley accessions was found.
The values of broad-sense heritability were from 1.81% for grain yield to 81.84% for the number of
spikelets per spike. The number of spikes per plant had a direct positive effect on grain yield of hulless
spring barley in both growing seasons. In a condition of water stress (the second year of study), the
weight of grains per spike shows the highest direct effect on grain yield. Since the number of spikes
per plant and weight of grains per spike had low heritability, these traits can be used as additional



traits for selection for improving grain yield in the hulless barley breeding program of hulless barley
only if the selection be practiced in later generations in replicated trials.

Pe3iome. Llenta Ha HACTOSIIIOTO U3CIIEIBAHE € J1a CE MPOYYH BapUPAHETO, HACIEAIEMOCTTa
Y KOpeJanusiTa MKy 100MBa Ha 3bPHO U CBBP3aHUTE C HErO MPHU3HAIM IpU 00pa3Iy ToJI03bPHECT
MPOJIETEH €4eMUuK B ycioBusta Ha IOromsrouna bearapus. [IpoydBaHeTo € MpoOBEIEHO B
eKCIIepUMEHTATHOTO ToJie Ha MHcTtuTyTa 1o 3emenenue - KapuooOat, FOrousrouna bwarapus, npes
2016 u 2017 1. Ilpoyuenu ca 20 mHOTOpemHu roJjio3bpHecTH 00pasmu euemMuk ot ICARDA.
YCcTaHOBEHO € 3HAYUTETHO BapHpaHe Ha J0OWMBA HA 3bPHO U CBBP3AHHUTE C HETO NMPH3HAIMW Cpel
M3y4aBaHUTE TOJIOIbPHECTH 00pa3y edeMuK. CTOMHOCTHTE Ha HACIESIEMOCTTa B IIMPOK CMHCHII Ca
ot 1.81% 3a nobusa Ha 3bpHO 10 81.84% 3a Opos Ha Kiacyerara B Kiac. bpoar Ha kiacoBeTe B
pacTeHHe UMaIie IpsK TMOJOXKUTENIeH ePEeKT BbpXy J00MBa Ha 3bPHO HA TOJO3BPHECTHSI MPOJICTCH
€YeMHK M B J[BaTa BETCTAllMOHHM Iepuoja. [lpu ycrmoBus Ha BOJEH cTpec (BTOpara roJuHa Ha
W3CIIEIBAHETO) TETJIOTO Ha 3bPHOTO B KJIac MOKa3Ba HAl-BUCOK MpPsSK e(heKT BLPXy J0OMBaA Ha 3BPHO.
Teii karo OposT Ha KiIacOBeTe B pacTEHHE M TErJIOTO Ha 3BbPHOTO B KJAC TMOKa3axa HHUCKA
HACJIEIEMOCT, T€3H MPU3HAIM MOTaT Ja C€ M3MOJI3BAT KaTo JOBIHUTEIHN TPU3HAIHM 32 0TOOp 3a
nooOpsiBaHe Ha JOOWBaA Ha 3bPHO B CEJICKIIMOHHATA IIPOTPaMa Ha TOJIO3bPHECTHS €UEMHUK, CAMO aKO
oTOopa ce MPOBEXKJIa B TIO-KbCHUTE TIOKOJICHHSI B ITIOJICKH OITUTH C TIOBTOPSHHUS.

I' 7.6. Dyulgerova, B., & Dyulgerov, N. (2020). Grain quality of mutant lines induced in malting
barley varieties. Trakia Journal of Sciences, 18(1), 47-54, ISSN 1312-1723 (print) 1313-3551 (online)

Abstract. Forty-three mutant lines selected on the base of their high grain yield along with
parent varieties Kuber, Zagorets, Asparuh, and Imeon were grown in field trials at the Institute of
Agriculture — Karnobat in three consecutive years. Eight physical and chemical characteristics of
grain related to the grain quality of malting barley were measured. There was considerable variation
among barley mutant lines for all studied traits. Mutant lines with higher extract content, grain
uniformity, 1000 grain weight, and lower protein content in grain compared to parent varieties were
found. The correlations among traits showed that improvement of extract content of mutant lines was
associated with increased grain uniformity, starch content, grain size, and 1000 grain weight and
reduced protein content. The results from cluster analysis indicated that mutants originated from the
same parent were grouped into different clusters. Therefore, the sodium azide treatment effectively
induced diverse types of changes in the grain characteristics.

Pe3rome. Uetupuzecer 1 TpU MyTaHTHU JIMHUH, OTOpaHU Bb3 OCHOBA Ha BUCOKUS UM JI00UB
Ha 3BPHO, 3aeqHO ¢ ponauTenckute coptoBe Kybep, 3aropen, Acmapyx u MMeoH ca mpoydeHH B
nosicku onuT B MHcTUTYTA 10 3emenenue - KapHobat B Tpu nocnenoBaTenHu roguHu. OTueTeHu ca
oceM (pU3MUECKU U XUMUYECKH XapaKTePUCTUKH Ha 3bPHOTO, CBhP3aHH C KAYECTBOTO HAa 3bPHOTO Ha
MMBOBAPHUS €YEMHUK. Y CTAaHOBEHO € 3HAUUTEIHO BapUpaHE MEXIy MYTaHTHUTE JTUHUH €YEMHUK IO
BCUYKHU M3ydaBaHU Mpu3Ha. OTKPUTH ca MyTaHTHU JIMHUHU C TI0-BUCOKO €KCTPAKTHO ChIbpKAHHE,
M3PaBHEHOCT Ha 3bpHOTO, Teriio Ha 1000 3bpHa U MO-HUCKO ChABPKaHKE HA MPOTEHUH B CPABHEHUE C
poauTenckuTe coproBe. KopenalMOHHUTE 3aBUCUMOCTH MEXKJy HW3CIEIBAaHUTE IOKa3aTelu
MOKa3BaT, 4e MOJ0OPEHOTO EKCTPAaKTHO ChIbpKAaHUE NP MYTAHTHUTE JHHHH € CBBP3aHO C
YBEJIMYEHA U3PAaBHEHOCT Ha 3BbPHOTO, NMO-BUCOKO ChAbPKAHWE HA HUIIECTE, MO-TOJSAM pa3Mep Ha
3bpHOTO U ToBUIIEHO Terio Ha 1000 3bpHA, KAKTO M C MOHMXKEHO ChIbP)KAHHE HA MPOTEHH.
Pesynratute OT KIBCTEpHUs aHAIM3 MOKA3BAT, Y€ MYTAHTUTE, MPOU3XOXKJAIIU OT €IWH M CbIl
poaMTelN, ca TpyNUpaHU B pa3iIudHU KiabcTepu. ClenoBaTesiHO, TPETHUPAHETO C HATPUEB a3uj
edeKTUBHO UHAYLIUPA PA3IUIHU TUIIOBE IPOMEHH B XapaKTEPUCTUKUTE HA 3BPHOTO.

I’ 7.7. dronrepoa b., Aroarepos H. (2020). [IpoyyBane Ha arpOHOMHYECKUTE XapaKTEPUCTHKH Ha

MYTaHTHHM JIMHUH 3UMEH NMBOBapeH edyeMuK. PactenueBbHU Hayku, 57(6), 48-53, ISSN 0568-465X
(print) 2534-9848 (online)



Abstract. The aim of the present study was to evaluate agronomic characteristic of advanced
mutant lines winter malting barley and possibilities for their direct use as cultivars or as parents in
the breeding program. The study was carried out at the Institute of Agriculture, Karnobat, Bulgaria
in the period of 2011-2013. Mutant lines 73/1994/06 and 525/08 had a significantly higher grain yield
and a complex of valued agronomic traits and they can be used in a breeding program of winter
malting barley for yield improvement. The lines 362/8663 and 129/2291 showed good malting
quality. Significantly high yield and grain quality of line 67/1791/06 makes it suitable for further
testing as a candidate variety.

Pesrome. llenra Ha HACTOAIIOTO M3CIEABAHE € Ja CE€ OLEHAT arpOHOMUYECKUTE
XapaKTEPUCTUKU Ha MEPCIEKTUBHU MYTaHTHH JIMHUU 3MMEH MHMBOBAPEH €4EMHUK M Jia Ce Mpoydar
BB3MOXHOCTUTE 3a TIXHOTO JUPEKTHO MH3MOJ3BaHE KaTo COPTOBE, WM Karo pOAMUTEIU B
ceJIeKIMoHHaTa nporpama. Mscneasanero e mposeneno B MHctutyTa mo 3emenenue - KapnooOar,
bovarapus B nepuoga 2011-2013 r. Myrautaure auaun 73/1994/06 u 525/08 umat 3HaUUTETHO MO-
BUCOK JOOMB Ha 3bpPHO U KOMIUIEKC OT II€HHM arpOHOMHYECKH MpH3HAIM M Morar jga Obaar
M3IM0JI3BaHU B CEJIEKIIMOHHATA NTporpaMa Ha 3MMHHUS TMBOBApEH €YEMUK 3a MOBUIIaBaHE HAa HEToBaTa
npoaykTuBHOCT. Jlunuure 362/8663 u 129/2291 noxaszBat n00po NMuUBOBapHO KauecTBO. JIMHUA
67/1791/06 nemoHcTpupa BHCOK JOOMB M OTJIMYHO KayecTBO Ha 3bPHOTO, KOETO S TpaBu
MEePCIIEKTUBEH KaHAUIAT 33 HOB COPT.

I' 7.8. Dyulgerova, B., & Dyulgerov, N. (2019). Genetic diversity in sodium azide-induced barley
mutant lines. Trakia Journal of Sciences, 17(4), 385-391, ISSN 1312-1723 (print) 1313-3551 (online)

Abstract. The aim of this study was to assess the diversity among sodium azide-induced
mutants of winter 2-rowed barley for 8 quantitative traits of by multivariate analyses. Forty-seven
mutant lines and their parental varieties Kuber, Zagorets, Asparuh, and Imeon were tested in complete
block design with four replications. The studied traits included spike length, awn length, peduncle
length, spikelet and grain number per spike, grain weight per spike, 1000 grain weight and grain yield.
Principal component and cluster analyses were used for the assessment of mutants. Traits spike
length, spikelet number per a spike, grain number per spike and grain weight per spike had the largest
contribution to the divergence between mutants. The cluster and principal component analyses
employed in the present study divided the mutant lines into different groups, which were deviated
significantly from the respective parents. Diverse mutant lines with improved yield-related traits
suitable for including in winter barley breeding program were identified.

Pe3rome. LlenTa Ha ToBa M3CieBaHE € J1a CE€ OLIEHH Pa3HOOOpa3HeTo cpe] UHIYLIMPaHU C
HaTpUEB a3U]] MyTaHTU 3UMEH JABYpPEICH €UEeMHK 10 8 KOJUYECTBEHM MPU3HAKA, YpE3 MHOTOMEPHU
aHanmu3u. Yetupujaecer u celeM MYTaHTHU JIMHUM U TeXHUTE poauTescku coprose Kybep, 3aroper,
Acnapyx u VIMeoH ca TecTBaHM B IbJeH OJIOKOB ONMT C 4YeTHpHU MOBTOpeHus. Ilpoyuenu ca
IPU3HALUTE JBIDKUHA Ha KJ1aca, TbJDKMHA Ha OCUIINTE, IBJKMHA Ha ITOCIEHOTO MEXKIYBb3/I1E, Opoil
KJlacueTa M 3bpHa Ha KJac, Terjo Ha 3bpHOTO B Kiac, Tersio Ha 1000 3bpHa u 100UB Ha 3bpHO. 3a
OLICHKAa Ha MYTaHTHUTE Ca W3IO0JI3BaHM INPUHLMIIEH KOMIIOHEHTEH aHAJIU3 M KIIbCTEPEH aHaJu3.
[Tpu3HanuTe ObDKMHA Ha Kilaca, Opoi kiacdeTra B Kiac, Opoit 3bpHA B KJIac U TErJI0 Ha 3bPHOTO B
KJIaC TOIIPUHACAT Hal-ChIIECTBEHO 3a Pa3IMuMATa MEKYy MyTaHTUTE. [310J13BaHUTE B HACTOSIIOTO
u3cieBaHe IPUHIUIIEH KOMIIOHEHTEH aHaJIN3 U KI'bCTEPEH aHaJIN3 NoKa3axa, 4e MyTaHTHUTE JTUHUH
ce TpynupaT OT/IEJIHO OT CBOMTE pouTencku Gopmu. UneHtuduimpanu ca pazHooOpa3HU MyTaHTHU
JMHUU C NMOA0OPEHH MpPU3HAIM, CBBP3aHU C JOOMBA, MOJIXOASAIIM 3a BKIIOYBAHE B CEJEKI[MOHHATA
nporpama Ha 3UMHHS €4EMUK.

I' 7.9. Dyulgerov, N., & Dyulgerova, B. (2018). Phenotypic diversity in six-rowed winter barley
(Hordeum sativum L.) varieties. Agricultural science and technology, Vol.10, Nel, 16-20, ISSN
1313 — 8820 (print) 1314 — 412X (online)



Abstract. The objective of this investigation was to study the phenotypic diversity among
six-rowed winter barley varieties. The study was conducted in the Institute of Agriculture — Karnobat,
during the period 2014/2015-2015/2016. The diversity among 22 barley varieties was estimated using
principal component analysis and cluster analysis. Maximum variation was found for grain weight
per a spike and grain number per a spike. The presence of significant variation among the evaluated
six-rowed winter barley varieties suggests an opportunity for improvement of grain yield through
using promising genotypes as parents in the winter barley improvement program.

Pe3tome. Llenra Ha TOBa M3CiieABaHE € Aa ce MPOydd (HEHOTHIIHOTO pazHOoOpasue cpen
MHOTOPEIHU COPTOBE 3UMEH edeMuk. l3ciensanero e mpoBeaeHo B MHctuTyTa 1o 3emenenue -
KapnoOart, npe3 nepuoga 2014/2015-2015/2016 r. Pa3znooOpaszuero mexay 22 copra €4eMHUK €
OIICHEHO Ype3 MPUHIUIIEH KOMIIOHEHTEH aHali3 M KIIbCTEPEH aHajin3. MaKCHMalHO BapHpaHe €
YCTaHOBEHO 3a IPU3HAIUTE TErJ0 Ha 3bPHOTO B Kiac M Opoil Ha 3ppHaTa B Kiac. Hammumero Ha
3HAUNTEITHA BapHAaOMIHOCT CpeJl M3CJIEBAHUTE MHOTOPETHHM COPTOBE IOJICKa3Ba IMOTEHIHMAT 3a
yBeIM4aBaHe Ha JOOMBA HA 3bPHO, UPE3 M3MOJI3BaHE HA MEPCIIEKTHBHI T€HOTUTIOBE KaTO POJAUTEIICKA
(1)OpMI/I B CCJIICKIIMOHHUTEC IMPOrpaMu 3a 3SMMCH €UYCMUK.

I' 4.10. Dyulgerova, B., Valcheva D., & Dyulgerov N. (2018). Agronomic
performance of mutant lines of winter two-rowed barley. Agricultural science and technology,
Vol.10, Nel, 12-15, ISSN: 1313 — 8820 (print) ISSN: 1314 — 412X (online)

Abstract. The aim of this investigation was to study agronomic and morphological traits of
winter two-rowed barley mutant lines in the M6 and M7 generations. Eight mutant lines, their parent
— breeding line 244D and national standard cultivars — Obzor and Emon were evaluated in Complete
Block Design with four replications. The research was conducted in the 2013/2014, 2014/2015 and
2015/2016 growing seasons in the experimental field of the Institute of Agriculture — Karnobat,
Southeastern Bulgaria. The characters studied included days to heading, plant height, lodging,
peduncle length, spike length, awn length, spikelet number per spike, grain number per spike, grain
weight per spike, 1000 grains weight, grain yield, protein content, extract content and grading
(>2.5mm). Mutant lines M1/3, M1/5 and M1/217 produced a significantly greater grain yield than
the parent and standard cultivars. The improvement of grain yield was associated with increasing of
spike length and grain weight per spike. The studied mutant lines were characterized with a high yield
ability combined with other valuable agronomic traits and can be used in a breeding program for
developing winter malting barley varieties.

Pe3tome. L{enta Ha TOBA U3CIIeBAHE € J]a CE MPOYyYaT arpPOHOMUYECKUTE U MOP(OTOTHIHUTE
IIPU3HALM HAa MyTaHTHH JIMHUM 3UMEH ABYypeJieH eueMuK B M6 u M7 nokonenus. OueHeHu ca oceM
MYTaHTHU JIMHUHW, TEXHUAT POJUTEN — CeJeKIMOHHA IuHUs 244D, KakTO W HaIMOHAJIHHUTE
cranfapTHu coptoBe O030p 1 EMOH, KaTo € NpuIIoKeH ITbJIeH OJOKOB METO/1 C YETUPH ITOBTOPEHUS.
N3cnenBanero e nposeneHo npe3 2013/2014, 2014/2015 u 2015/2016 r. B eKCIEPUMEHTAITHOTO T10JIE
Ha MHctutyta no 3emenenue — KaprnoOat, FOronszrouna bearapus. IlpoyuBanu ca npusHauute AHU
710 M3KJIacsiBaHE, BUCOUYMHA HA PACTEHMETO, YCTONYMBOCT Ha MOJIATaHEe, JbJDKMHA Ha MOCIEJHOTO
MEXJIyBb3JIHe, IbJDKMHA Ha Kilaca, IbJDKMHA Ha OCHUJIMTE, Opod KiacueTa B kiaca, Opoi 3bpHa B
KJiaca, Terjo Ha 3bpHaTa B Kiaca, Terso Ha 1000 3bpHa, TOOMB Ha 3bPHO, ChABP)KAHUE HA IPOTEHUH,
ChIbpKaHUE Ha €KCTPAKT W U3paBHEHOCT (>2.5 mm). Myrantuute nunuu M1/3, M1/5 u M1/217
UMaT 3HaYUTETHO MO-BUCOK JOOMB HA 3bPHO B CPABHEHUE C POJIUTEICKUS U CTaHAAPTHUTE COPTOBE.
[To-Bucokust 1OOMB Ha 3BPHO € CBBP3aH C yBENHYEHA JIbJDKMHA HA Kjlaca M IMO-BUCOKO TEIJI0 Ha
3bPHOTO B KJaca. M3cnenBaHUTE MyTaHTHH JIMHUM CE€ XapaKTepU3UpaT ¢ BUCOKA MPOAYKTHBHOCT,
ChyeTaHa C JIPYTd LEHHU arpOHOMHUYHM MPHU3HALM U MOTaT Ja ObJaT M3MOJI3BAaHHU B CEJIEKIMOHHA
mporpama 3a ch3JaBaHe Ha 3MMHU MMBOBAapHU COPTOBE €YEMHUK.



I' 7.11.Dyulgerova, B., & Dyulgerov, N. (2017). Evaluation of high yielding mutants of Hordeum
vulgare cultivar Izgrev. Agricultural science and technology, Vol.9, Ne2,103-105, ISSN 1313 — 8820
(print) 1314 — 412X (online)

Abstract. Seeds of Hordeum wvulgare L. cultivar Izgrev were treated with different
concentrations of sodium azide to induce genetic variability for the selection of genotypes with
improved traits. After passing through different stages of selection, 18 promising mutants were
selected for further studies. Eighteen mutants and their parent and national standard cultivar Veslets
were evaluated in Complete Block Design with four replications. The research was conducted in 2013
— 2014 and 2014 — 2015 growing seasons in the experimental field of the Institute of Agriculture
Karnobat, Southeastern Bulgaria. The characters studied included days to heading, plant height,
lodging, peduncle length, spike length, awn length, spikelet number per spike, grain number per spike,
grain weight per spike, 1000 grains weight and grain yield. Wide variation among mutant lines was
observed for different traits. Mutant lines M4/16 and M3/14 produced significantly greater grain yield
than the parent and standard cultivar. Positive changes in lodging tolerance, grain number per spike,
grain weight per spike, 1000 grains weight were also observed. This study showed positive effects in
the use of mutation in inducing improvement for grain yield and some yield related traits.

Pestome. Cemena ot copt Usrpes (Hordeum vulgare L.) ca Tpertupanu ¢ paznnyHu
KOHIICHTPAIIMHM HA HATPHUEB a3uj C LeJ MHAYIIUpaHEe Ha T€HETUYHO pa3HooOpasme 3a CENEeKIIMOHHN
nenu. Cren mpeMUHaBaHe MPe3 Pa3IudHH €Tally Ha CEJIEKIUs ca n30panu 18 mepcrneKTUBHU MyTaHTa
3a mocneaBany uiciaeasanus. OceMHaaeceTTe MyTaHTa, TEXHUSAT POJUTEIICKH COPT U HAITMOHATHUS
cTa”zapt copT Becrelr ca olieHeHu B TbJieH OJOKOB OIMUT ¢ YeTHpH noBTopeHus. M3cnensanero oeme
npoBeneHo npe3 BereranonHuTe nepuoan 2013-2014 u 2014-2015 r. B eKCriepuMEHTATHOTO TOJIe
Ha HMHctutyra mo 3emenenue - KapaoOat, FOromstouna bwarapus. UscnenBanwte mnpusHAIM
BKJIIOUBAT: THU JI0 U3KJIacsiBaHE, BUCOUMHA HAa PACTEHUETO, YCTOMYMBOCT Ha MOJIATaHe, IbJDKIHA Ha
MOCJIETHOTO MEXKYBb3JINE, IBIDKMHA Ha KJlaca, TbJDKMHA HA OCUIIUTE, Opoil KilacyeTa B Kiac, Opoii
3bpHA B KJIac, TEIJIO Ha 3bPHOTO B Kiac, Terjo Ha 1000 3ppHa 1 1o6uB Ha 3ppHO. HabmrogaBano e
3HAYUTEIIHO BapUpaHe MEXKIY MyTaHTHUTE JTMHUU O MPOYYBAHUTE MpU3HALU. MyTaHTHUTE JTUHUU
M4/16 u M3/14 umaT 3HaYUTEITHO MO-BUCOK JIOOMB Ha 3bPHO OT POJUTEIICKUS M CTAaHAAPTHHUS COPT.
YcTaHOBEeHHM ca MOJOKUTEIIHA U3MEHEHH S Ha YCTOMYMBOCTTA Ha IoJiaraHe, Opost Ha 3ppHaTa Ha KJjiac,
TErJI0TO Ha 3bpHOTO B Kiac U Teryioro Ha 1000 3bpHa. IlosydeHuTe HaHHU CBUACTEJICTBAT 3a
MOJIOKUTETTHATA POJIs Ha WHAYIHPAHUTE MYyTallUd 3a IOBUIIABAHETO HA JOOMBAa Ha 3BPHO U
ONTUMU3UPAHETO HA APYTU CBHP3aHU C HErO MPU3HALIH.

I' 7.12. Dyulgerova, B., Dyulgerov, N., & Dimova D. (2017). Variation in the chemical composition
and physical characteristics of grain from winter barley varieties. Agricultural science and
technology, Vol.9, Ne3,198-202, ISSN 1313 — 8820 (print) 1314 — 412X (online)

Abstract. The aim of the study was to evaluate the range of variation in chemical
composition and in physical parameters of grain associated with feed quality of barley under the
conditions of Southeast Bulgaria. A set of 21 winter six-rowed barley varieties from different
geographic origins were investigated. The study was conducted in the Institute of Agriculture —
Karnobat, during the period 2013/2014 — 2014/2015. Grain samples of the studied varieties were
analysed for crude protein, lysine, starch, crude fat, crude ash, crude fiber, hectoliter weight and 1000
grains weight. The coefficient of variation was the highest in crude fat (21.52%) followed by lysine
(9.52%). Low variation among varieties was found in nitrogen-free extract (CV=1.56%) and
hectoliter weight (CV=2.77%). Correlations of crude protein with lysine, starch and crude fiber were
negative. Starch content was positively associated with crude fat and hectoliter weight. Significant
negative correlation of nitrogen-free extract with crude fat and crude fiber was found. Differences in
chemical composition and physical parameters of grain indicated that the studied varieties can provide
a source of germplasm for breeding winter barley varieties with improved feed quality.


http://agriscitech.eu/wp-content/uploads/2017/06/003.pdf
http://agriscitech.eu/wp-content/uploads/2017/06/003.pdf

Pesrome. llenra Ha um3cieqBaHETO € Ja CE OLEHUM BAPUPAHETO B XMMHYHHUS CbCTaB U
¢u3nvecKuTe MapaMeTpu Ha 3bPHOTO, CBBP3aHH C PYpPaKHOTO KaYeCTBO HA €YEMHUKA, B YCIOBUATA
Ha IOroustouna bwirapus. Ilpoyuenu ca 21 copra 3uUMEH MHOTOpPEIEH €YEMHUK OT Ppa3IMucH
reorpadceku npousxon. M3cneasanero e nmposeneno B MHctutyra no 3emenenue - KapuoOar, npes
nepuoga 2013/2014/2015 r. [IpoOGute OoT 3BpPHO Ha HM3CICABAHUTE COPTOBE Ca aHAIM3HPAHHU 3a
MPOTEHH, JTU3UH, HUIIECTe, Ma3HUHH, Tienell, GuOpH, XeKTOIUTpoBO Terio u Terio Ha 1000 3ppHAa.
Bapuanuonnus koe(puIUEHT € Hail-BUCOK 3a ChAbp KaHUETO Ha Ma3HuHU (21,52%), cienBan oT ToBa
Ha nu3uH (9,52%). Hucka Bapuanus Mexay COPTOBETE € OTKPUTA 3a MOKA3aTeIIUTE ChIbPKaHUE Ha
0e3azoTHUTe ekcTpakTHU BemectBa (CV=1,56%) wu xekrosutpoBoto Terimo (CV=2,77%).
Kopenanuure Ha CypoBHS NpPOTEUH C JIM3UH, HUILECTE M CypoBH (ubpu Osfixa OTpULATENHU.
ChbappKaHHETO Ha HUIIECTE Oellle TOI0KUTEIHO CBBP3aHO ChC CHhIBPKAHUETO HA CYpOBU Ma3HUHU
Y XEKTOJUTPOBO TETJIO. YCTAaHOBEHA € 3HAUMTENIHA OTPHIIATEIIHA KOpENalysi Ha ChIbPKAaHUETO Ha
0€3a30THU EKCTPAKTHH BEIIECTBA, ChC CYPOBU Ma3HUHH U CypoBH (puOpu. Pasnuunsra B XUMUYHUS
CbCTaB W (PM3MYECKHUTE MapaMeTpy Ha 3bPHOTO TMOKAa3BaT, Ye M3CICABAHUTE COPTOBE MPUTEKABAT
3HAYUTEJICH TeHETHYEH MOTECHITHA 32 CEJICKIINS Ha 3MMEH €4EMHUK C 1OI00peHo PypakHO KadyecTBo.

r7.13. Dyulgerov, N., & Dyulgerova, B. (2017). Variation in the agronomic and
morphological traits in spring barley. Agricultural science and technology, Vol.9, Ne4, 263-267, ISSN
1313 — 8820 (print) 1314 — 412X (online)

Abstract. The study was conducted to examine the variation in the agronomic and
morphological traits in spring barley. For this purpose, 22 lines from the ICARDA High Input Barley
Program for favorable environment and 3 check varieties (Rihane-03, VMorales and Veslets) were
tested in an alpha-lattice design with two replications at the Institute of Agriculture — Karnobat,
Bulgaria in 2014 and 2015 growing season. The traits days to heading, plant height, number of tillers
per plant, flag leaf length, flag leaf width, spike length, awn length, peduncle length, spikelet number
per spike, grain number per spike, grain weight per spike, 1000 grains weight, grain yield, powdery
mildew (Erysiphe graminis f. sp. hordei), net blotch (Pyrenophora teres f. teres) and stripe rust
(Puccinia striiformis f. sp. hordei) infection were studied. Significant differences between lines for
all studied traits were found. The number of fertile tillers per plant was significantly positively
correlated with grain yield. Lines expressed higher grain yields, shorter stem, better tolerance to net
blotch and stripe rust than Bulgarian check variety Veslets were identified. These genotypes can,
therefore, be used as parents for the improvement of spring barley.

Pe3tome. [IpoyueHo e BapupaHEeTO B arpOHOMHYECKUTE U MOP(HOIOTMUYHUTE TPU3HALM TIPU
MPOJIETHUS eueMHUK. 3a Ta3u 1ein 22 nunauu oT [Iporpamara na ICARDA 3a euemuk, OTriiex1an npu
BHCOKH BIIOKEHMsI U B OnaromnpusTHa cpefa u 3 kontposau copra (Rihane-03, VMorales u Beciienn)
ca U3MUTBAHU B al(a-peieTbueH OMUT C JIBe MOBTOpeHus B MHcTutyra no 3emenenue - KapHoOar,
bwarapus, npe3 2014 u 2015 roguna. M3cnenBanu ca cieaHUTE MPU3HALIM: JHU JI0 W3KJIACSIBaHE,
BHCOYMHA Ha PAaCTEHUETO, Opoll KiacoBe B pacTeHHE, NbDKMHA U IIUPUHA HA (IIaroBUS JIHCT,
IBbIKMHA Ha KJlaca, IbJDKMHA HA OCWIINTE, ThDKMHA Ha TIOCIEAHOTO MEXAyBb3/IKe, Opoil Kilacyera B
KJac, Opoii 3bpHA B KJac, TEeTJIO Ha 35PHOTO B Kiac, Terao Ha 1000 3ppHa, 10OMB HA 3bPHO, KAKTO U
ycroitunBocT Ha OpamrHecta maHa (Erysiphe graminis f. sp. hordei), mpexectu nerna (Pyrenophora
teres f. teres) u pwxaa (Puccinia striiformis f. sp. hordei). OTkpuTH ca 3HAUUTETHU Pa3IUUU MEXKTY
JTUHUUTE 32 BCUUKH HM3CIIEJIBAHU NpHU3HAIM. BposT Ha KilacoBeTe B pacTeHHE MOKa3Ba 3HAYHTEIHA
MOJIOKUTENTHA Kopenalus ¢ JoOuBa Ha 3bpHO. MneHTuupan ca JMHUN C MO-BUCOK JOOMB Ha
3BPHO, MO-HUCKO CTHOJO U MO-700pa YyCTONUMBOCT Ha MPEKECTH METHA U PhXKJa B CPaBHEHHE C
Owpnrapckus copt Becrnern, n3non3BaH kato KOHTpoJ. CrepoBaTenHO, T€3UW N'eHOTHIIOBE MOTAaT Ja
OBbAaT U3MOI3BAHU KAaTO POJUTEINH 32 110100psiBaHE Ha MPOJIETHUS €YEMUK.

I' 7.14. Dyulgerova, B., & Dyulgerov, N. (2016). Genotype by environment interaction in mutant
lines of winter barley for grain yield. Agricultural science and technology, Vol.8, Nel,14-18, ISSN
1313 — 8820 (print) 1314 — 412X (online)



Abstract. The study was conducted to analyze grain yield performances of twenty-eight
mutant barley lines, two new feed barley varieties and two check varieties, between 2011 — 2014
growing seasons. The experimental layout was randomized complete block design with four
replications. Additive main effects and multiplicative interactions analysis (AMMI) revealed that the
yield performances of genotypes were under the main environmental effects of genotype by
interactions. The first two interaction principal component axes (IPCA 1 and IPCA 2) were significant
and cumulatively contributed to 89.84% of the total genotype by environmental interaction. Both the
GGE and AMMIL1 biplots identified G9 as the highest yielding mutant line among the studied
genotypes showing relative stability and can be recommended for further evaluation for variety
release. In addition, G30 and G26 had high stability with high grain yield and they were identified to
be a valuable source for yield improvement in winter barley breeding programs.

Pe3rome. M3crieiBaneTo € mpoBEICHO C 11T 1a C€ aHaTu3Hupa JOOMBHT Ha 3BPHO OT JIBAJIECET
M OCeM MYTAaHTHHM JIMHUM €YEMHUK, JIBa HOBU (PypakHH cOpTa W JBa COpPTa, M3IMOJ3BAHH KaTO
KOHTpoJja, B nepuojaa 2011-2014 r. OnuTeT € 3aJ0%KeH M0 PaHJOMU3UPAH IbJIEH OJOKOB METOJ C
YEeTUPH TIOBTOPEHHUA. AHAIW3BT Ha QJAWTHBHUTE TJaBHU €(PEKTH W MYJITUILUIUKATUBHUTE
B3aumoeiicTBus (AMMI) mokasa, ye 1OOMBBHT HA TEHOTHUIIOBETE € OCHOBHO IOJ BIMSHUETO Ha
B3aMMOJICHICTBUETO TEHOTUIT X cpeaa. [IbpBUTE ABE TJIaBHW KOMIIOHEHTH Ha B3aMMOJICHCTBHETO
(IPCA 1 u IPCA 2) 0Gsixa CTaTUCTHYECKH 3HAYMMHU M KyMyJaTHBHO oOsicHsBaT 89.84% oT 00moTo
B3auMo/IeiicTBUE TeHOTHI X cpeaa. Kakro GGE, Taka 1 AMMI1 6urutoroBere naeatudummupat G9
KaTo Hal-BHCOKOJIOOMBHATA MYTaHTHA JIMHUS CpeJ HW3CJIECIBAHUTE TEHOTHUIIOBE, TOKa3Balla
OTHOCHUTEITHO J00pa CTaOMIITHOCT, KOSITO MOXKE JIa Cc€ IMpernopbya 3a MO-HATaThIIHA OIEHKAa KaTo
kaaaunat copt. Ocsen ToBa, G30 n G26 moka3BaT BUCOKAa CTaOMIHOCT U BHCOK JOOWB Ha 3BPHO,
KOETO TH HJeHTU(HIMpa KAaTO IEHEH W3TOYHUK 3a TMOBHUIIABaHE Ha JOOWBA B CEJICKIIMOHHUTE
MporpaMu Ha 3UMHHS CYEMHUK.

I' 7.15. Dyulgerova, B., Dimova D., & Dyulgerov, N. (2014). Identification of promising genotypes
for hybridization in spring barley. Agricultural science and technology, Vol.6, Ne4,383-386, ISSN
1313 — 8820 (print) 1314 — 412X (online)

Abstract. The objective of this study was to identify genetically divergent spring barley
parents with desirable spike traits for hybridisation particularly for Bulgarian feed barley breeding
program. The study was conducted in the Institute of Agriculture, Karnobat, during the period 2011
— 2012. Barley germplasm comprising of 27 genotypes was evaluated for seven quantitative traits
through cluster and principal component analyses. Significant differences were observed among the
genotypes regarding all the traits studied. Genotype had most influence on spike length. Year and
genotype X year interaction had most strong impact on the grain weight per a spike. Principal
component analysis indicated 74.5% of the total variation. Varieties AC Hawkeys, AC Roser and
Creme having positive values for principal component 1 and 2 were of considerable breeding interest
because of their good combination for the studied traits. Cluster analysis revealed that 29 accessions
of spring barley were clustered into four main groups. The following crosses were recommended
based on the genetic divergence and mean performance of studied traits: genotypes from group |
(CDC Sister, Manny, Trochu, Stander, Excel, MNbrite, Creme, Vivar) with genotypes from group Il
(Malebo, AC Renger, Kakapo, AC Roser).

Pe3rome. llenta Ha HacTOAIIOTO U3CIEABaHE € Ja c€ MJISHTHU(GUUIUPAT TEHETHUYHO
OTJaJICeYeHU POJUTEICKH (OPMH Ha MPOJIETEH €YEeMHUK, KOUTO IMPUTEKABaT *KeJlaHUTe MPU3HALM Ha
KJlaca U ca MOJAXOMSIIM 3a XUOpuaAM3alus B paMKUTe Ha ObJrapckara CeleKIMOHHa Iporpama 3a
¢bypaxxen euemuk. M3cnensanero e mposeneHo B MHctutyra mo 3emenenue - KapnoOart, mpes
nepuoga 2011-2012 r. IIpoyuBaHara KoJeKuus c€ CbCTOM OT 27 T€HOTHIA, OLEHEHHU MO CEAEM
KOJIMYECTBEHU NIPU3HAKA Ype3 KIIbCTEPEH aHAIU3 U NPUHLUIIEH KOMIIOHEHTEH aHanu3. OTKpUTH ca
3HAUUTENIHA Pa3iIudus MEXIy I€HOTHUIIOBETE IO OTHOLIEHHE Ha BCUYKH W3CJIEIBAHM IIPU3HALIM.
I'eHOTMI'BT MMa HAW-TOJSIMO BIIMSHHE BBPXY ABJDKMHATA Ha Kiaca. ['oaMHa M B3aMMOJEHCTBUETO



TCHOTHII X TOJIMHA MMaT Hall-CUJTHO BB3ACHCTBHE BHPXY TEIJIOTO HA 3bPHOTO B Kiac. [IpHHIUITHUST
KOMITOHCHTEH aHanm3 o0sicHsBa 74.5% ot o6moTo Bapupane. Coprosere AC Hawkeys, AC Roser u
Creme, UMaIy MOJOKUTEITHA CTOMHOCTH 3a IIbPBHSI M BTOPUS TJIABEH KOMIIOHEHT, IPEJICTABIISIBAT
3HAYUTEJICH CEJIEKIIMOHEH MHTEpeC Mopaau AoOpara cu KOMOMHAIMS OT W3CJEeIBAHUTE MPU3HAIIM.
KibcrepHusT ananms nokasa, 4e 00pa3iuuTe Ha MPOJIETHHUS €YEMHUK ca TPYIUPAaHU B YETUPH OCHOBHU
rpymnu. CieqHuTe KpbCTOCKH ca MPENopbYaHy Bb3 OCHOBA HA TEHETHYHATA OTAAICYCHOCT M CPETHUTE
CTOMHOCTH Ha W3cjenBaHHWTe mpusHanu: reHotunoe ot rpyna I (CDC Sister, Manny, Trochu,
Stander, Excel, MNbrite, Creme, Vivar) ¢ rerotunose ot rpymna II (Malebo, AC Renger, Kakapo, AC
Roser).

I' 7.16. Dyulgerova, B., Dyulgerov, N., & Dimitrova-Doneva D. (2014). Genetic variability in two-
rowed spring barley. Agricultural science and technology, Vol.6, Ne4,383-386, ISSN 1313 — 8820
(print) 1314 — 412X (online)

Abstract. A total of 23 varieties of 2-rowed spring barley were grown in two successive
seasons of 2011 and 2012 to study variability, heritability and genetic advance for 5 characters - spike
length, spikelet number per spike, grain number per spike, grain weight per spike and 1000 grains
weight. Significant differences were observed among the varieties regarding all the traits studied.
Genotypic and phenotypic coefficients of variability were higher in 1000 grains weight than other
traits. Estimates of heritability ranged from 66.62% for grain number per spike to 89.35% for 1000
grains weight. Heritability coupled with high genetic advance was observed for 1000 grains weight
and spikelet number per spike indicating the importance of these traits in selection and crop
improvement.

Pe3rome. O0m10 23 copTta ABypeCH MPOJIETEH €YEMUK Cca OTTJICaHH B JBa MOCIEA0BATECIIHA
cezona 2011 u 2012 r., 3a ga ce u3y4u BapupaHETO, HACTAEAIEMOCTTa U TCHETUYHUST HAaIpeAbK Ha 5
MpU3HAKa - IhJDKUHA Ha Kiaca, Opod KiacoBe Ha Kiac, Opoil 3bpHA Ha Kjac, TErJio Ha 3bPHOTO Ha
kiac u teryo Ha 1000 3ppHa. OTKPUTH ca 3HAYUTEIHU PA3IMUYUs MEXKIY COPTOBETE MO OTHOIICHUE
Ha BCHYKH M3CJICABAaHU IpU3HalU. [ eHOTUITHUTE U (DEHOTUITHUTE KOS(UIIMEHTH Ha BapHallys ca I1o-
BUCOKM 3a Teryioto Ha 1000 3bppHa B cpaBHEHHE ¢ OcTaHanuTe npu3Hanu. CTOMHOCTUTE Ha
HacJeIseMOoCTTa Bapupaxa ot 66.62% 3a 6post Ha 3bpHaTa Ha Kiac 10 89.35% 3a Ternoro Ha 1000
3bpHa. Bucoka HacienseMocT, chueTaHa C BHUCOKHS T€HETHYEH HAaNpeabK, € HabJrolaBaHa MpH
tersioto Ha 1000 3bpHa U Opost Ha KJ1acyeTara B Klac, KOETO MOoKa3Ba BAKHOCTTA Ha TE3HW MPHU3HAIN
3a CeJIEKIUATA.
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