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B4.1 Taneva, K., Dragov, R., Petrova, I., Bozhanova, V., 2015. Study of basic parameters
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Abstract

In the investigation were included 25 winter durum wheat lines from the breeding program of
the Field Crops Institute - Chirpan. All genotypes were grown under field conditions in the
competitive variety trials in two crop years 2011-2013 and were analyzed for the following
quality traits: 1,000 kernel weight, vitreous kernels, protein content, wet gluten content, gluten
strength - SDS -sedimentation value and yellow pigment content by standard methods and
were compared with the standard varieties Predel and Saturn-1. The data were processed
statistically by analysis of the variance and Duncan’s multiple range test. The analyzed lines
were characterized by medium to large grain (34.5-42.65 g) and high vitreousness (over 80%)
in average for the two years of study. The yellow pigments content ranged from low 5.01 ppm
(M-287) to high — 9.22 ppm (M-431), but only one line exceeded the standard variety Predel.
The grain protein content ranged from 13.09% (Saturn-1) to 17.57% (M-269). The highest
grain protein content was found in six of the investigated lines - M-287, M-376, M-562, M-
6433, E-8063 and M-269 (over 17% db) in both growing years.

B4.1 Tauesa, K., JIparos, P., [lerposa, 1., boxxanosa, B., 2015. M3cnensane Ha OCHOBHU
MOKa3aTeJM CBBP3aHM C KAaueCTBOTO Ha 3BPHOTO MPU TEHOTHUNU TBBPJA IMIICHUIIA.
Arpapen ynuBepcurer — IlnmoBnuB, Hayunu tpymose, Tom LIX, ku. 2, pp, 75 - 86.
ISSN(print): 1312-6318; ISSN(online): 2367-5845; Web of Science (CABI)

Pesrome:

B wu3cnensaneTo ca BKIIOYEHM 25 JMHUM 3UMMHa TBbpJa MIIEHUIA OT CEJIEKI[MOHHATa
nporpaMa Ha MHcTuTyTa 1o mosicku KyaTypu B UYupnaH. BcHuky CeNEKIIMOHHM JIMHUM ca
OTIJICK/IAHM TIPH MOJICKH YCIIOBUS B KOHKYPCEH COPTOB ONMMT Ipe3 2 peKOoNTHU Togunu 2011 -
2013 r. m ca aHaIM3UpPaHU IO CJIEIHUTE KadyeCcTBEHU mokazartenu: maca Ha 1000 3bpHa,
CTBKJIOBUJHOCT, ChbpXKaHHE Ha CYpOB MPOTEUH, ChAbpXKAHHUE HAa MOKbBp TJyTEH, CHJa Ha
rnyreHa — SDS—ceauMeHTannoHeH o00eM M ChABpKAHME Ha JKBJITH MUTMEHTH IO
OOLIONPUETH METOJUKH M ca CpaBHEHM Cbc cTaHaapTHuTe coprtoBe Ilpenen m Catypn-1.
JlanHuTe ca 00pabOTEHH CTATUCTHYECKH Ype3 aHajIM3 Ha BapuaHca MU MHOXKECTBEH TeCT 3a
JIOCTOBEPHOCT Ha Pa3lMUKUTEe MO J[bHKaH. AHaIM3UPAHUTE JUHUM CE€ XapaKTEpU3UpPaT ChC
CpemHo eapo 10 enpo 3bpHO (34,5-42,65 g) u Bucoka crekiaoBuaHOCT (Hax 80%) cpemHo oT
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JBETe TOAWHU Ha u3cienBaHe. ChABPKAHMETO HA XKBJITH MUTMEHTH B 3bPHOTO Bapupa OT
Hucko 5,01 ppm (M-287) no Bucoko — 9,22ppm (M-431), kato caMo elHa JIMHUSI TIPEBUIIIaBA
Mo TO3W Tokaszaten cranmaptHus copt [Ipemen. ChabpkaHHETO HA MPOTEUH B 3BPHOTO
Bapupa ot 13,09% (Carypu-1) no 17,57% (M-269). U nipe3 nBeTe peKoATHU T'OAUHH Haii-
BHCOKO € MPOTEHMHOBOTO ChIbPXKAHUE B 3bPHOTO HA IIECT OT M3CJICABAHUTE JTUHUH — M-287,
M-376, M-562, M-6433, [1-8063 u M-269 (nan 17% c.B.).

B4.2 Taneva, K., Bozhanova, V., Petrova, I., 2019. Variability, heritability and genetic
advance of some grain quality traits. Bulgarian Journal of agricultural science, 25 (No 2)
2019, 288-295. ISSN13100351; Web of Science Q4 IF-0.5 Scopus Q3 SJR-0.191

Abstract

The main priority in durum wheat breeding is the creation of high yielding varieties with
improved grain quality. The study were carried out to determine the variability, heritability,
genetic advance for the following grain quality traits: protein content (PC), wet gluten (WG),
yellow pigment in grain (YPG), sedimentation value (SDS), vitreousness (VS), thousand
kernel weight (TKW), test weight (TW) and grain yield (GY) of 24 durum wheat genotypes -
lvarieties and breeding lines of different origin: Bulgaria (FCI - Chirpan, DAI - G. Toshevo),
Europe, CYMIT - Mexico and ICARDA - Syria. All genotypes were grown under fi eld
conditions in competitive variety trial in three replications during three harvest years (2014 -
2016) in the experimental fi eld of Field Crops Institute - Chirpan, Bulgaria. All parameters
were evaluated on whole grains on standard methods. Analysis of variance revealed the
presence of highly signifi cant (P £ 0.01) variation among genotypes for all studied traits. The
Phenotypic Coeffi cient of Variation (PCV) was generally higher than the Genotypic Coeffi
cient of Variation (GCV) for all studied traits, indicating the infl uence of the growing season.
The greatest PCV was found for sedimentation value (SDS 44.54%), grain yield (GY 16.92%)
and yellow pigment in grain (YPG 14.8%) and the greatest GCV was found for the same traits
- SDS 43.45%, YPG 14.3% and GY 10.2%. The lowest PCV was found for test weight (TW
1.69%) and protein content (4.66%). The estimated values of broad-sense heritability were
found between 52.0% for wet gluten (WG) and 95.2% for SDS sedimentation value. A high
level of heritability was also determined for yellow pigment in grain (YPG 92.4%), followed
by thousand kernel weight (TKW 72.4%) and protein content (PC 67.2%); moderate level -
for test weight (TW 47.4%) and grain yield (GY 36.3%) and relatively low level - for
vitreousness (VS 29.1%). The highest genetic advance was calculated for SDS sedimentation
value. High heritability and considerable genetic advance for SDS indicated the predominance
of an additive gene effect in controlling this trait and reveal the possibility to conduct
effective selection. For protein content and thousand kernel weight high heritability was
associated with low genetic advance, indicating the infl uence of dominant and epistatic genes
in heritability of this traits and reveal slower breeding progress in their improvement.

B4.2 TameBa, K., boxanosa, B., IlerpoBa, M., 2019. Bapupane, HacinensemMocT u
TeHETHYCH HaNpeIbK Ha HAKOW KaUYeCTBEHH NPHU3HAIM HA 3bPHOTO U JIOOWB HA 3HPHO MPH
TeHOTHIIOBe TBBpa mieHuia. Bulgarian Journal of agricultural science, 25 (No 2) 2019,
288-295. ISSN13100351; Web of Science Q4 IF-0.5; Scopus Q3 SJR-0.191

Pesrome:

OCHOBEH NPUOPHUTET B CEJEKIHMATAa HAa TBbp/aTa IMIIEHUIa € Ch3/1aBaHETO Ha BUCOKOJOOMBHU
COPTOBE C MOAOOPEHO KavyecTBO HA 3bpHOTO. [IpoyduBaHeTo € nmpoBeneHo, 3a 1a ce Onpeenn
BapUPaHETO, HACIIEIAEMOCTTAa U TEHETUUHUS HAPEAbK 3a CIEIHUTE IPU3HALM Ha Ka4eCTBOTO
Ha 3bPHOTO: chibpkanue Ha npoTerH (PC), mokbp riiyred (WG), *KBJIT MUTMEHT B 3bPHOTO
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(YPG), cegumentanmonna croitHoct (SDS), crpkinoBuanoct (VS), Maca Ha Xumsjga 3bpHa
(TKW), xextoaurposa Maca (TW) u 106uB Ha 36pHO (GY) Ha 24 reHOTHIIA TBBPAA MIICHUIA
— 1 copT u cenexkuMOHHM JIMHUU ¢ pasnuueH npousxod: bearapus (UIIK — Yupnan, 31 —T'.
TomeBo), EBpona, CYMIT — Mekcuko u ICARDA — Cupus. Bcuuku reHOTHIIOBE ca
OTIJICK/IAHU TIPU TOJICKU YCJIOBHS B KOHKYPCHO COPTOM3IUTBAHE B TPU IMOBTOPEHUS TIPE3 TPHU
pexkontupanu roauuau (2014 — 2016) B onuTHOTO 1ojie Ha MHCTUTYT MO MOJICKUTE KYIATYpH —
Uupnan, bwarapus. Becuuku napameTpu ca OLEHEHHM BBPXY LSJI0 3bPHO IO CTaHIAAPTHH
MeTo/M. AHANU3BT HAa BapuaHCca pa3KpuBa HAIMYUETO HA BUCOKO 3Ha4ynMMo Bapupane (P <
0.01) Mexay TeHOTUIIUTE 32 BCUYKH HM3CJIEABAHU Mpu3HALU. DEHOTUITHUAT KOS(DUIIMEHT Ha
Bapupane (PCV) kaTo 1s710 € mo-BUCOK OT TeHOTUITHHS KoeduineHT Ha Bapupane (GCV) 3a
BCUUYKH U3CJIEABAHU MPU3HAILIM, KOETO MOKa3Ba BIUSHUETO HA BEereTalmoHHUs nepuoj. Haii-
rojsim PCV e ycranoBeH 3a cenuMeHTalonnara croiHoct (SDS 44,54%), 1oOUBbT Ha 3bPHO
(GY 16,92%) u xbatusat nurmeHT B 36pHOTO (YPG 14,8%), a nait-ronsm GCV e oTKpuT 3a
churute npusHanu — SDS 43,45%, YPG 14,3% u GY 10,2%. Haii-uucsk PCV e ycranoBen
3a xektonutpoBata maca (TW 1,69%) u cpabpkanuero Ha nporeud (4,66%). M3uucnenure
CTOMHOCTH Ha HAcleAseMOCT B IIUPOK CMUCHI ca Mexay 52,0% 3a mokbp riyren (WGQG) u
95,2% 3a obema Ha yrasiBaHe SDS. YCTaHOBEHO € CBHIO BUCOKO HHMBO Ha HACIIEISIEMOCT 3a
KbITUS TUTMEHT B 3bpHOTO (YPG 92,4%), nmocneasaHo oT macara Ha xuisga 3bpHa (TKW
72,4%) u ceabpkanueto Ha niporeud (PC 67,2%); ymepeHo HUBO — 3a XEKTOJIMTpOBaTa Maca
(TW 47,4%) u nobus Ha 36pHO (GY 36,3%) 1 OTHOCUTEITHO HUCKO HHBO — 33 CTHKJIOBUIHOCT
(VS 29,1%). Haii-Bucok reHeruueH Hampeabk € u3uucieH 3a SDS obGema Ha yTrasiBaHe.
Bucokara HacneaseMocT U 3HAYUTENHUAT TEHETHYEeH Hampeabk 3a SDS  mokaszsar
npeobiasaBaHeTO Ha aJIUTUBEH T'eHEH eEeKT MPHU KOHTPOJIMPAHETO HA Ta3HM XapaKTePUCTHKA
U pa3KpuBaT BB3MOXKHOCTTA 3a MPOBEXKIaHe Ha €PEeKTUBEH oTOOp. 3a ChABPKAHHETO Ha
IIPOTEUH U MacaTa Ha XWJsiJa 3bpHa BUCOKATa HACJIEIIEMOCT C€ CBbP3Ba C HUCHK I€HETHYEH
HampeIbK, KOETO I[IOKa3Ba BIMSAHMETO HAa JIOMHHAHTHUTE W EMNUCTAaTUYHUTE TEHU B
HacJIeIeMOCTTa Ha TE3U INpU3HALKM U pa3KpuBa I0-0aBeH HaNpeIbK Ha CEJNEKLUUATa B
TAXHOTO MOJOOpsIBaHE.

B4.3 Taneva, K., Bozhanova, V., Todorovska, E., 2021. Study of carotenoid content in
durum wheat. Genetika, Vol 53, No.3, 973-983. ISSN 0534-0012; Web of Science Q3
SJR-0.47; Scopus Q3 SJR-0.191

Abstract

The purpose of the study is to determine the variability and stability of traits related to the
amount of yellow pigments in the grain, semolina and the finished pasta product. In addition
the polymorphism in one of the phytoene synthase gene on chromosome 7A related to
carotenoids synthesis was detected. In the investigation were included 10 durum wheat
genotypes — cultivars and breeding lines of different origin — Bulgaria - Field Crops Institute —
Chirpan and Dobroudja Agricultural Institute — General Toshevo, Europe, CYMIT-Mexico.
All genotypes were grown in field conditions in competitive variety trials in three replications
in harvesting years 2014/2016. The results obtained were processed statistically via basic
statistics (TIBCO statistica 13.3.0 software package). Great variability was found between
genotypes on the study traits. The breeding lines: M-431 (10.71 ppm in grain, 10.42 ppm in
semolina and 8.96 ppm in pasta) and TD-97 (9.83 ppm in grain, 9.58 ppm in semolina and
8.52 ppm in pasta) and the Bulgarian standard cultivar Predel (9.25 ppm in grain, 8.87 ppm in
semolina and 7.27 ppm in pasta) are characterized by the highest yellow pigment content in
grain, semolina and pasta. Both lines are also distinguished by the lowest total pigment losses
(2.6%) in milling grain to semolina and in processing to pasta product (11 — 11.4 %), while
line TD-97 has the lowest total pigment losses (13.6%). Furthermore the genotypes
characterized by the highest yellow pigment content (M-431 and TD-97) have an acceptable
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stability and can be used in the hybridization program to improve the color potential of
Bulgarian durum wheat varieties. The Psy-Al codominant marker, based on a 37 bp insertion
at the 5' end of intron 2 of the PsyA1 gene amplifies two fragments. The Psy-Ala allele with a
194 bp fragment in length was observed in all 7 studied cultivars and lines of durum wheat.
The 231-bp Psy-Alb allele is found in 3 genotypes. The obtained results could not be
associated with phenotypic differences in the yellow pigment content in the durum wheat
genotypes studied.

B4.3 TaueBa, K., boxxanosa, B., Togoposcka, E., 2021. N3cnenBane Ha ChAbPKAHUETO
Ha KapoTeHou U B TBbpAa mmenuna. Genetika, Vol 53, No.3, 973-983. ISSN 0534-0012;
Web of Science Q3 SJR-0.47; Scopus Q3 SJR-0.191

Pesome:

Ilenta Ha U3caEIBAHETO € J]a C€ YCTAaHOBU M3MEHUYMBOCTTA U YCTOMUMBOCTTA HAa IPU3HALIUTE,
CBBbpP3aHU C KOJIMYECTBOTO JKBJITU NHUIMEHTH B 3bPHOTO, I'pUCAa M TOTOBUS MaKapOHEH
npoAyKT. B mombiHeHUe € OTKpUT MoIMMOpGU3BM B €IMH OT T€HUTE Ha (PUTOEH CHHTa3aTa
Ha Xpomo3oma 7A, CBbpP3aH ChC CHHTE3a Ha KapoTeHouau. B u3cnensanero ca BkimodyeHu 10
TeHOTUIIa TBBbpJA NIICHHWLA — COPTOBE M CEJEKIMOHHU JIMHUU C Pa3jMyueH IPOU3XO0Jd —
bearapus — MHcTUTYT mo nojckute Kyntypu — Yupnan u J{oOpymkaHCKH 3eMeNesICKU
uHctutyT — I'enepan TomeBo, EBpoma, CYMIT — Mekcuko. Beuuku reHorumnose ca
OTIVIEIaHU TPU TOJICKH YCIOBHMS B KOHKYPCHM COPTOBHM ONMTH B TPH IOBTOPEHHUS Ipe3
pexontupanu roguau 2014/2016. Ilomyuenure pesynraT ca oOpabOTEHHM CTaTUCTHYECKH
ype3 ocHOBHA cTatuctuka (copryepeH naker TIBCO statistica 13.3.0). YcranoBeHa e rojisma
BapHaOUIIHOCT MEXJly F€HOTUIIOBETE 110 M3CieIBaHUTE Npu3Hauu. CelneKIMOHHUTE JIMHUU:
M-431 (10,71 ppm B 3bpHO, 10,42 ppm B rpuc u 8,96 ppm B MakapoHeHu uzaenus) u TJ[-97
(9,83 ppm B 3BpHO, 9,58 ppm B rpuc u 8,52 ppm B MaKapOHEHH H3JENMsI) U OBIrapcKus
crangapten copt IIpenen ( 9,25 ppm B 3bpHO, 8,87 ppm B rpuc u 7,27 ppm B MaKapOHEHHU
U3JIeNNs) ce XapaKTepU3upar ¢ Hali-BUCOKO ChABP)KAaHHE Ha BJIT MUIMEHT B 3bPHO, IPUC U
nacta. M nBere TMHUM ce OTJIMYABaT U C Hal-HUCKU oOLIM 3aryOu Ha mUrMeHT (2,6%) npu
CMMJIaHE Ha 3BbPHO JI0 TPUC U IpHU npepadoTka B MakapoHeHu uznenud (11 — 11,4%), nokarto
nunusa T/-97 e ¢ Hail-Hucku o0y 3aryou Ha nurMeHT (13,6%). OcBeH TOBa T€HOTHUIIOBETE,
XapaKTepU3Npald ce ¢ Hal-BUCOKO ChIbp)KaHUE Ha XbJAT nurMeHT (M-431 u T/I-97), umat
MpUeMJinBa CTa0MJIHOCT M MoraT Ja c€ M3IO0J3BaT B Mporpamara 3a XuOpuauszauus 3a
nofoOpsiBAHE Ha I[BETOBUS MOTEHIMad Ha OBJrapCcKUTe COPTOBE TBBpJAA IIICHUIIA.
KonomunantHust mapkep Psy-Al, 6azupan Ha BMbKBaHe oT 37 bp B 5' kpast Ha UHTPOH 2 Ha
reda PsyAl, ammumduuupa nBa ¢pparmenta. Anenst Psy-Ala ¢ npmkuHa Ha GparMeHT OT
194 bp ce HabmonaBa BbB BCHUUKHTE 7 M3CJIEIBAHU COPTAa M JIMHUM HA TBbpJA MILEHUIA.
Anenst Psy-Alb ot 231 bp ce cpema B 3 renoruna. IlonydeHuTte pe3ynraTtd He morar Ja
ObJaT CBbpP3aHU C (PEHOTHUIHM pa3IMuus B CHABPKAHUETO HAa KBJITHU NUTMEHTH B
U3CJe/IBaHUTE TeHOTUIIOBE TBBbP/a MIICHULA.

B4.4 Christov, N., Tsonev, S., Dragov, R., Taneva, K., Bozhanova, V., Todorovska, E.,
2022. Genetic diversity and population structure of the modern durum wheat based on
microsatellite and agronomic data. Biotechnology and Biotechnological Equipment.
36(1),637-652. ISSN(print): 1310-2818; ISSN(online):1314-3530; Web of Science Q4 IF-
1.762; Scopus Q3 SJR-0,317

Abstract
The genetic variation and population structure of a panel of 90 durum wheat (Triticum durum
desf.) consisting of 62 varieties and breeding lines originating from two agro-ecological zones



in Bulgaria (Northern and Southern Bulgaria) and 28 introduced varieties from South—
western, Central and Eastern Europe, and the USA were determined by 34 microsatellite
markers (SSR). The genetic diversity in the modern durum wheat was 0.5612 with 6.88 alleles
per locus. Model-based population STRUCTURE analysis identified two sub-populations (K
= 2) separating the South Bulgarian varieties (SP1) from all others (SP2), including South-
Western, Central-Eastern European and North Bulgarian ones. Subsequent genetic structure
analysis at K = 4 revealed an additional division of each sub-population into two (SP1-2, SP1-
4, SP2-1, SP2-3). DAPC analysis and UPGMA dendrogram based on SSR data were in
excellent agreement with the Subpopulations defined by STRUCTURE analysis. The
Principal Component Analysis (PCA) revealed that among the studied 5 agronomically
important traits the correlation between grain yield and plant height was the highest and
distinguished 10 varieties and advanced breeding lines from Southern Bulgaria (SP1-2 and
SP1-4) as most promising in regard to yield stability. This study showed a good relationship
between the genetic and phenotypic population structures according to the division of the
genotypes by their agro-geographical origin. It will be useful for both breeders and farmers
and could serve as a fundament for durum wheat improvement programs under drought prone
environmental conditions.

B4.4 Xpucros, H., Llones, C., [paros, P., TaneBa, K., boxxanosa, B., Tomoposcka, E.,
2022. Genetic diversity and population structure of the modern durum wheat based on
microsatellite and agronomic data. Biotechnology and Biotechnological Equipment.
36(1),637-652. ISSN(print): 1310-2818; ISSN(online):1314-3530; Web of Science Q4 IF-
1.762; Scopus Q3 SJR-0.317

Pesrome

Ha 6a3ara na 34 mukpocarenutau Jokyca (SSR) e onpezeneHo reHeTHIHOTO pa3HOOOpa3ue u
cTpykTypa B Kousekius or 90 tBepau mimenund (Triticum durum desf.), cberosina ce ot 62
COpTa U CEJIEKLMOHHHU JIMHUH, MPOU3XOXKAALIM OT JIBE arpOE€KOJIOrMYHM 30HU B bwarapus
(CeBepna u Oxna bovarapust), 28 unrpoayuupanu copta ot HOrozamanna, LlenTtpanna u
Wzrouna Espoma u CAIIl. HabmogaBaHOTO T'€HETHYHO pa3HOOOpa3ue B ChBpPEMEHHATa
TBBpAa nuenuna e 0,5612 c¢ 6,88 anena Ha J0oKyc. AHAIU3BT HA T€HETHYHATa CTPYKTypa Ha
MOMyJAIMATA ¢ U3MOJI3BaHe MOJIETTHO Oa3upaH METO/1 I0Ka3a HalW4Ke Ha JIBe CyOrnonyanun
(K=2), otnensiuu coproBete ot KOxua bwirapus (SP1) or Benuku ocrananu (SP2) coprose
or IOrozananna u Llentpanna EBpona, u CeBepHa bbarapus. IlocneaBamusaT aHamu3 Ha
TeHeTHYHATa CTpyKTypa mpu K=4 paskpuBa [IONBIHHUTENHO pa3feisHe Ha BCsAKa
cyonomymanus Ha nBe (SP1-2, SP1-4, SP2-1, SP2-3). DAPC anamm3st u UPGMA
neHaporpamara, 6azupanu Ha SSR naHHu, ca B chIilacue CbC CyONoOIysIalunuTe, 1epuHUPaHU
or STRUCTURE ananmu3a. PCA ananu3bT Ha 5 BaXXHUM arpOHOMHYECKH IpU3HAKa I0Ka3a
Hal-BUCOKa Kopenauus Mexay A00MBa M BHCOYMHATA Ha pacTeHUsATa U JAepuHMpa aeceT
ceNeKIMOHHU JmHUM oT lOkHa bbirapus, karo Haii-oOellaBamy IO OTHOIIEHHE Ha
crabunHocTTa Ha AoOuBa. Hamero uscrnenBaHe moka3Ba Bpb3Ka MEXIy T'€HETUYHATa U
¢eHOTUNHATA CTPYKTypa Ha MOMyNalusATa, pa3AesiKd TeHOTUIIOBETE CIOpea TEeXHHUs
arporeorpadcku npousxon. Ilomydenure pesynraTd 1mie ObJaT TMOJE3HH, KaKTO 3a
CeNIeKIIMOHEpUTE, Taka U 3a (pepMepuTe M MOrar Ja MociyXkar Kato 0a3a 3a IJjaHHpaHe Ha
CEJIEKIIMOHHUTE MporpamMu 3a Mo100psiBaHe Ha JOOMBUTE OT TBbpJaTa MIIEHULIA, B YCIOBHUITA
Ha BOJICH JIe(PUIIUT.

B4.5 Ganeva, D., Roumenina, E., Dimitrov, P., Gikov, A., Jelev, G., Dragov, R.,
Bozhanova, V. and Taneva, K. 2022. Phenotypic Traits Estimation and Preliminary Yield
Assessment in Different Phenophases of Wheat Breeding Experiment Based on UAV



Multispectral Images. Remote Sensing, 14(4), article 1019. ISSN: 2072-4292 Web of
Science Q1 1F-5.349; Scopus Q1 SJR-1.136

Abstract

The utility of unmanned aerial vehicles (UAV) imagery in retrieving phenotypic data to
support plant breeding research has been a topic of increasing interest in recent years. The
advantages of image-based phenotyping are related to the high spatial and temporal resolution
of the retrieved data and the non-destructive and rapid method of data acquisition. This study

trains parametric and nonparametric regression models to retrieve leaf area index (LAl),
fraction of absorbed photosynthetically active radiation (FAPAR), fractional vegetation cover
(fCover), leaf chlorophyll content (LCC), canopy chlorophyll content (CCC), and grain yield
(GY) of winter durum wheat breeding experiment from four-bands UAV images. A ground
dataset, collected during two field campaigns and complemented with data from a previous
study, is used for model development. The dataset is split at random into two parts, one for
training and one for testing the models. The tested parametric models use the vegetation index
formula and parametric functions. The tested nonparametric models are partial least square
regression (PLSR), random forest regression (RFR), support vector regression (SVR), kernel
ridge regression (KRR), and Gaussian processes regression (GPR). The retrieved biophysical
variables along with traditional phenotypic traits (plant height, yield, and tillering) are
analysed for detection of genetic diversity, proximity, and similarity in the studied genotypes.
Analysis of variance (ANOVA), Duncan’s multiple range test, correlation analysis, and
principal component analysis (PCA) are performed with the phenotypic traits. The parametric
and nonparametric models show close results for GY retrieval, with parametric models
indicating slightly higher accuracy (R? = 0.49; MRSE = 0.58 kg/plot; rRMSE = 6.1%).
However, the nonparametric model, GPR, computes per pixel uncertainty estimation, making
it more appealing for operational use. Furthermore, our results demonstrate that grain filling
was better than flowering phenological stage to predict GY. The nonparametric models show
better results for biophysical variables retrieval, with GPR presenting the highest prediction
performance. Nonetheless, robust models are found only for LAI (R? = 0.48; MRSE = 0.64;
rRMSE = 13.5%) and LCC (R? = 0.49; MRSE = 31.57 mg m%; rRMSE = 6.4%) and therefore
these are the only remotely sensed phenotypic traits included in the statistical analysis for
preliminary assessment of wheat productivity. The results from ANOVA and PCA illustrate
that the retrieved remotely sensed phenotypic traits are a valuable addition to the traditional
phenotypic traits for plant breeding studies. We believe that these preliminary results could
speed up crop improvement programs; however, stronger interdisciplinary research is still
needed, as well as uncertainty estimation of the remotely sensed phenotypic traits.

B4.5 TaneBa, [I., Pymenuna, E., umutpos, II., ['ukoB, A., XKenes, I'., JIparos, P.,
Boxanosa, B. u TaneBa, K. 2022. Ouenka Ha (EHOTUITHU TPU3HALN U MPEIBAPUTEITHA
OlIEHKa Ha J00MBa B pa3nuyHu ¢eHoda3u Ha MIIEHUIIA B CENECKIIMOHEH EKCIEPUMEHT Ha
0a3aTta Ha MynTUCIIEKTpaiTHu u3o0paxenus ot BJIA. Remote Sensing, 14(4), article 1019.
ISSN: 2072-4292 Web of Science Q1 1F-5.349; Scopus Q1 SJR-1.136

Pe3rome

N3o6paxenus ot 6e3nmioTan netarenHu anapatu (bJIA) 3a u3Bnnuane Ha PEeHOTUTHU TaHHU
B MOJKpENa Ha U3CJICIBAHUATA B 00aCTTa HA CEJCKIMUITa Ha PACTCHHS € TeMa C HapacTBalll
WHTEpEeC Mpe3 MocleaHuTe roauHu. GeHoTunupaneTo, 6a3upaHo Ha U300paKeHUs, Tpeiara
penuia mpeIuMCcTBa KaTO BUCOKA TPOCTPAHCTBEHA W BpEeMEBa pa3JieUTEIHa CIIOCOOHOCT Ha
W3BJICYCHHUTE JaHHU, KAKTO U OBP3 U HE pa3pyliaBall METO] 3a MOJy4aBaHe Ha JaHHU. ToBa
npoyuBaHe oOydaBa MapaMeTpU4YHU U HeMapaMeTpUYHU PErpeCHOHHU MOJIEIH 3a U3BIMYAHE
Ha UHJEeKC Ha mucTHaTa noBbpxHOCT (LAI), nsm Ha abcopbupanata pOTOCMHTETUYHO aKTHBHA
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panuanus (fAPAR), 1471 0T mOBBPXHOCTTA Ha MoyBaTa, nmokpura ¢ pacrurenHoct (fCover),
cbabpkanue Ha xsopodun B muctara (LCC), cbabpikanue Ha xXJ0poduia HAa HUBO IOCEB
(CCC) n no6uB 36pHO (GY) OT CENEKIIMOHEH eKCIIEPUMEHT Ha 3MMHA TBBPJA MIICHUIA OT
yetupukaHaaHu uzoOpaxkeHuss or BJIA. Hazemuute mannu, chOupaHu 1O BpeMe Ha JBE
MOJICBU KaMIIAaHWW ¥ JOMBIHEHW C JaHHU OT NPEIUIIHO TpPOy4YBaHEe, Ce H3IMOJI3BAT 3a
paspaboTBaHe Ha Mojen. HabopbT OT naHHU € pa3ziesieH Ha CiIy4yaeH MPHUHIIMI Ha JABE YacTH,
enHa 3a O0y4eHHe W ellHA 3a TeCTBaHE Ha MojenuTe. TecTBaHWTE MapaMeTPUYHU MOICIH
U3MON3BaT (opMyja Ha BEreTallMOHEH HHIEKC M MapameTpudyHu (yHKuuu. TecTBaHUTE
HenmapaMeTpUYHU MOJIeNid ca 0a3upaHu Ha PErpecuu MO0 METOo/la Ha Hal-MaJIKUTE KBaJpaTh
(PLSR), na npousBosina ropa (RFR), Ha mogasprkamiu Bektopu (SVR), Ha omopHU BeKTOpH C
Haii-manbsk kBampar (KRR) um nHa T'aycoBu mpomecu (GPR). UM3Bneuenure OuoduznaHu
napaMeTpy 3aeHO C TpaJAULMOHHUTE (EHOTUIIHU MNPU3HALM (BHUCOYMHA Ha PACTEHUSATA,
NOOWB 3BbpHO M OpPaTHMMOCT) c€ aHAIM3UpPaT 3a OTKPUBAHE HA TEHETUYHO pa3HOOOpaswme,
OJIM30CT U CXOJICTBO B U3CIIeABAaHUTE TeHOTHNOBE. DEHOTUITHUTE MPU3HAIM Ca U3MOJI3BaHU B
Ananuza Ha Bapuanca (ANOVA), tect Ha JIbHKaH, KOpEJNAIMOHHUS aHAJIU3 W aHalIW3a Ha
rnaBuute kommnoneHtu (PCA). [lapamerpuuynute W HemapaMeTpUYHUTE MOJENH IOKa3BaT
OJIM3KY pe3yaTaTh 3a n3BinuuaHe Ha GY, Karo mapaMeTpUIHUTE MOJCIH MTOKa3BaT MAJIKO I10-
BHCOKa TOYHOCT (R2= 0,49; MRSE = 0,58 kg/mapuenka; rRMSE = 6,1%). Henapamerpuunust
monen, GPR, m3uncisBa oneHka Ha HECUTYPHOCTTA Ha HUBO THKCEN, KOSTO IO MPaBH TIO-
MIpUBJIEKATENIEeH 3a OnepaTuBHA yrnoTpeba. OCBEeH TOBa, HAIIUTE PE3Yy/ITAaTH MOKa3BaT, ue BbB
¢azara mueuna 3psutoct, GY ce mporaosupa mo-mnoope ot ¢asa ubdrex. Henapamerpuunure
MOJIETIM TIOKa3BaT MO-A00pU pe3yiTaTd 3a OmperessHe Ha OMo(U3MYHU MapamMeTpH, KaTto
GPR mpencraBst Haif-BHCOKaTta e(eKTHMBHOCT Ha mporHo3upane. HeszaBucumo oT TOBa,
CTaOWJIHM MOJIEH ce Hamupar camo 3a LAI (R2 = 0,48; MRSE = 0,64; rfRMSE = 13,5%) u
LCC (R2 = 0,49; MRSE = 31,57 mg m_z; rRMSE = 6,4%) u cienoBatenHo Te ca
€IMHCTBEHUTE JHUCTAHIMOHHO OIpeaeieHr (DEHOTHUNHM MpHU3HAIM, BKJIIOYEHU B
CTATHCTUYCCKUS aHAIIM3 3a MPEJBAPUTEIIHA OICHKA Ha MPOAYKTUBHOCTTA Ha TMIICHUIATA.
Pesyntatute or ANOVA u PCA umroctpupar, 4e MOJy4EHUTE AUCTAHIIMOHHO OIpPEAEIICHU
(EHOTHITHY TIPU3HAIU Ca IICHHO JOIBITHCHHE KbM TPAJAUIIMOHHUTE (SHOTUITHU TIPHU3HAIM B
MPOYYBAHUS 34 CENIEKIMAITa Ha pacTeHHsATa. BspBame, ue Te3u MPEABAPUTEIHU PE3YNTATH
Orxa MOTJIHM J]a YCKOPSAT MPOrpaMUTe 3a oJ00psiBaHe HA KYITYPHUTE; BBIIPEKH TOBA, BCE OIIE
ca HEOOXOJUMH TIOBeY€ WHTEPAUCHUIUIMHAPHU U3CJIEeIBaHMs, KaKTO U OIIeHKa Ha
HECUTYPHOCTTA Ha JUCTAHIIMOHHO ONpeesiecHuTe (CHOTUITHY IMPU3HAIIH.

B4.6 Dragov, R., Taneva, K., Dimitrov, E. and Uhr, Z. 2022. Genotype X environment
interaction and grain yield stability in durum wheat genotypes. Scientific Papers. Series A.
Agronomy, LXV(1), 297-303. ISSN(print); 2285-5785, ISSN(online): 2285-5807 Web of
Science Q4 IF-0.5

Abstract

The aim of this study was to establish the genotype by environment interaction for grain yield
and the phenotypic stability of 27 durum wheat genotypes. The study was conducted on the
experimental field of the Field Crops Institute - Chirpan. The studied genotypes were set in a
randomized block design in four replications with replication size of 15 m?. The trait yield for
27 varieties has been observed during a three-year period (2015-2017). The local growing
technology for durum wheat was applied. Analysis of variance, stability analysis and cluster
analysis were used. Significant influence of genotype, environment(year) and genotype by
environment interactions on the grain yield was established. The environment(year) has the
greatest influence on the expression of grain yield. According to the simultaneous assessment
for high yield and stability by Kang, genotypes were ranked as follows: D-8159, D-8148,
Reyadur, Saya, D-8032, D-8031, D-8036, D-8040 and D-8091. From the obtained results it is
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possible to create a strategy for increasing the yield of durum wheat and create new stable
varieties.

B4.6 Jlparos, P., TaneBa, K., lumutpos, E. u ¥Yp, 31. 2022. B3aumoelicTBie reHOTHII-
cpena ¥ cTaOWIIHOCT Ha J00MBa IpU TEHOTHIIOBE TBBbpja miueHuua. Scientific Papers.
Series A. Agronomy, LXV(1), 297-303. ISSN(print); 2285-5785, ISSN(online): 2285-
5807 Web of Science Q4 IF-0.5

Pe3rome:

[enta Ha TOBa W3CieABaHE € Ja CE€ YCTAHOBU B3aUMOJECUCTBHUETO MEXIY TE€HOTHIIA U
OKOJTHATa cpeja 3a J00HMBa Ha 3bpHO U (DEHOTHUIHATA CTAOMIIHOCT Ha 27 TeHOTHUIIa Ha TBbpAA
niiennia. M3ciaenBanero € mpoBeIeHO B OMUTHOTO 1mojie Ha MHCTHTYTA 10 OJICKUTE KYATYypU
— Yupnan. M3cnenBanure reHOTUIIOBE 0s1Xa OMpeesieHH B paHJOMU3UpaH OJIOKOB JIM3aiiH B
YeTHPH MOBTOPEHHS ¢ pasMep Ha mapuenkara 15 m’. 3a puromumen meprox (2015-2017 r.)
e HaOmomaBaH npu3Haka 1o6uB 3a 27 copra. llpunoxkeHa e MecTHa TEXHOJOTHS 3a
OTTJICK/IaHEe Ha TBBpAa meHuna. M3mom3Banum ca aHaiM3 Ha BapuaHca, aHaiu3 Ha
CTaOUITHOCTTA M KIIBCTEPEH aHa/IM3. Y CTAaHOBEHO € 3HAYMMO BJIMSHHME HA TEHOTHIIA, CperaTa
(romMHATa) W TEHOTHUII-CpeJa B3aWMOJCWUCTBHETO BBpPXY JoOMBa Ha 3bpHO. Cpemarta
(romMHaTa) UMa HAW-TONSMO BIMSHHUE BHPXY H3pa3sBaHETO Ha J0oOuBa Ha 3bpHO. Cropen
€HOBpPEMEHHATa OIleHKa 3a BHUCOK J00uMB u crtabwinoct mno Kang, reHorumosere ca
KJ1acupanu kakrto ciensa: J1-8159, J1-8148, Pesanyp, Cas, [1-8032, JI-8031, /1-8036, 1-8040 u
J1-8091. Bb3 ocHOBa Ha MOJYyYEHUTE PE3YNTATH € BH3MOXKHO Jla C€ Ch3JaJe CTpaTerus 3a
yBeJIMYaBaHe Ha JOOMBa OT TBHP/a MIICHUIIA U Ch3/1aBaHe HA HOBU CTAOHUIIHU COPTOBE.

B4.7 Doneva, S., Taneva, K., Dragov, R., Bozhanova, V., 2023. Evaluation of durum
wheat genotypes by grain yield and quality and identification of storage endosperm
proteins. Bulgarian Journal of agricultural science. 29 (6),1170-1180. ISSN 1310-0351;
Web of Science Q4 IF-0.5; Scopus Q3 SJR-0.2

Abstract:

The aim of modern selection is the creation of high-yielding varieties with improved grain
quality. The investigation included collection of 8 durum wheat genotypes: Mirela, Heliks,
Saya, MVPennedur, Marco Aurelio, Wintergold, D-8243, DF-009114002 and Agridur.
Cultivars Heliks and Saya and line D-8243, were the highest yielding among all studied geno-
types; averaged for three years, their yield varied from 530.8 kg/da (breeding line D-8243) to
644.1 kg/da (cultivar Heliks). According to the trait gluten strength, the highest yielding
genotypes had the lowest SDS-sedimentation volume, which varied from 19.7 cm® in cultivar
Heliks to 21 ¢m® in line D-8243, and respectively had the lowest SDS values. All other
investigated genotypes were characterized by statistically significant higher values of the
SDS-sedimentation volume, the variation being from 42.8 cm® in cultivar Wintergold to 73.5
cm® in line DF-009114002. Using the method of electrophoresis, the allele composition of the
y-gliadins, the high molecular (HMW-GS) and low molecular (LMW-GS) glutenins was
studied. Six alleles of HMW were identified, which were coded for by loci Glu-Al and Glu-
B1. In the LMW zone, eight alleles were expressed (loci Glu-A3 and Glu-B3). The accessions
having gliadin subunits y-42 (Heliks, Saya and D-8243) and y-45 (Mirela, MVPennedur,
Marco Aurelio, Wintergold and DF-009114002) in locus Gli-B1 were determined. Depending
on the respective allele forms in loci GliB1/GIluB3, the investigated genotypes were divided
into two main types (LMW-1 and LMW-2), which determined the quality of the ground
semolina. The quality scores and the genetic variability were calculated for the separate loci.
Based on the obtained results, varieties Heliks, Saya by high-yield and Marco Aurelio, Mirela
by high quality were selected as parental components for crosses.



B4.7 [lonera, C., TaneBa, K., JIparos, P., boxxanora, B., 2023. Onenka Ha n00uBa Ha
3bPHO U KaYECTBEHHU MPH3HAIM M HICHTH()HUIMPAHE HA ajJeJid Ha PE3ePBHU MTPOTCHHU Ha
ceMeHa OT reHOTHIOBe TBHpaa mirenua. Bulgarian Journal of agricultural science. 29
(6),1170-1180. ISSN 1310-0351; Web of Science Q4 IF-0.5; Scopus Q3 SJR-0.2

Pe3rome:

Ilenra Ha cbBpeMEHHaTa CEJNEKLHsS € Cb3/1aBAHETO HAa BUCOKONPOJYKTUBHU COPTOBE C
o1I00peHO KauecTBO Ha 3bPHOTO. M3cnenBaHeTo BKIIIOYBA KOJIEKIUS OT § T€HOTHIIAa TBBHpIA
mmennia: Mupena, Xenuke, Cas, MB Ileanennyp, Mapko Aypenno, Yunarepromna, J[-8243,
AD-009114002 u Arpunyp. CoproBere Xenukc u Cas u nunus [[-8243 ca ¢ Hali-BUCOK
JOOMB Cpel BCHUKU M3CJIeIBaHU T€HOTUIIOBE; CPEIHO 32 TPU FOJUHH, TEXHUAT JOOUB Bapupa
or 530,8 kg/da (cenexumonna nunus J[-8243) mo 644,1 kg/da (copr Xemukc). Crnopen
NpU3HAKa CWJIa HA TIyTEeHa Hal-BUCOKOJOOMBHUTE TE€HOTHUIOBE MMar Hai-HuchK SDS-
CeAMMEHTAIMOHEH 00eM, KoiTo Bapupa ot 19,7 em® npu copt Xenuke a0 21 oM’ MIpHU JIMHUS
J1-8243 u chOTBETHO MMaT HaW-HUCKH CTOWHOCTH Ha SDS. Bcuukm ocrananm wm3ciieBaHU
TEHOTHUIIOBE CE XapaKTEePU3UPAT ChC CTATUCTUUYECKU 3HAUMMO MO-BHCOKU CcTOitHOCTH Ha SDS-
Ce/IMMEHTAIMOHHIS 06eM, KaTo BapupaHeTo ¢ oT 42.8 cM° pu copt YuHTeprom 10 73.5 cm®
npu juaus Jd-009114002. C momoinra Ha MeToAa Ha enekTpodopesara € H3CleBaH
QJIETHUAT CbCTaB HA Y-IVIMAJUHUTE, BHCOKOMoJiekynHutre (BMI') u HuckomonexkyinHute
(HMT') rnyrenunu. bsaxa unentudunupanu mect anena Ha BMI', kouto 0sixa koIupaHu oT
nokycu ['my-Al u I'ny-B1. B 3onata na HMI' 6s1xa ekcnipecupanu ocem anena (Jokycu [my-
A3 u I'nmy-B3). Onpenensar ce npuchbeIUHSABAIINTE C€ KbM TSIX INTMAIUHOBH CyOeIUHULN Y-42
(Xenuke, Cas u J1-8243) u y-45 (Mupena, MB Ilennennyp, Mapko Aypenno, YunTeproag u
J®-009114002) B nokyc I'nmu-B1l. B 3aBUCcHMOCT OT ChOTBETHHUTE aleHU (POPMH B JTOKYCUTE
I'muB1/I'myB3, u3crneaBanuTe reHOTHIIOBE ca pa3lelneHu Ha aBa ocHOBHH Tumna (HMI'-1 u
HMI'-2), xouto ompenensT KauyecTBOTO Ha CMIIEHUs TpHuc. Pesynratute 3a KayecTBO U
TeHEeTUYHOTO BapupaHe Osxa M3YHMCIECHU 3a OTIEIHHUTE JOKYCcH. Bb3 OCHOBAa Ha MONy4YeHUTE
pe3ynratu coproBere Xenukc, Cas ¢ BUCOK qoOuB M Mapko Aypenno, Mupena ¢ BUCOKO
KauecTBO 0sixa U30paHu KaTo POJUTENICKH KOMIIOHEHTH 32 KPBCTOCKH.

B4.8 Dragov, R., Taneva, K., Bozhanova, V., 2023. Parametric and nonparametric
stability of grain yield and grain protein content in durum wheat. Agronomy Research,
21(2), 693-710. ISSN 1406894 X; Scopus Q3 SJR-0.241

Abstract

Identification of genotypes that can maintain a good yield and quality performance under
climatic variability is critical for ensuring future food security. The aim of this study was to
determine the stability of fifty-four durum wheat varieties with different geographical origins
conceming the traits grain yield and grain protein content by parametric and nonparametric
assessments. The varieties were tested in three consecutive years 2019-2021 in a randomized
block design in three replications. Four nonparametric stability assessment, four parametric
stability assessment, the coefficient of variation and the simulated assessment of yield and
stability by Kang were determined. The analysis of variance revealed a significant influence
of genotypes, environment and the genotype and environment interaction (GXE) on the
expression of both studied traits. The environment showed a greatest influence on the
variation of both traits. Eleven genotypes achieved average yield above 6.00 t ha-1. The
genotypes with a high average yield and grain protein content and high stability as determined
by the most stability assessments were identified as Melina (BG), Raylidur (BG) and
Beloslava (BG) - for grain yield and varieties as Cesare and Beloslava (BG) - for grain protein
content. The Bulgarian variety Beloslava was the most valuable combination high yield and
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grain protein content along with high stability for both traits across different seasons.
Beloslava can be recommended for involvement in durum wheat breeding programs for
simultaneously improvement of productivity and grain quality and to develop new durum
wheat varieties well adapted to changing climate conditions.

B4.8 Jlparos, P., TaneBa, K., boxxanoBa, B., 2023. IlapameTpuuHa u HemapameTpru4Ha
cTabunHoCcT Ha J00MBa 3BPHO M IMPOTEHHOBOTO CHIBPXKAHHE B TCHOTUIIOBE TBBHPIA
MIIEHUIa ¢ pa3jandycH mpousxoa. Agronomy Research, 21(2), 693-710. ISSN 1406894 X;
Scopus Q3 SJR-0.241

Pe3rome

WpentudunypaHeTo Ha reHOTHIIOBE, KOUTO MOTAaT J1a MOJAbPKAT J00Bp JOOUB M KAaueCTBO
IpU MPOMEHJIMBOCT Ha KJIMMara, € OT pellaBallo 3HAUeHHE 3a OCUTypsiBaHE Ha Objelna
MIPOJOBOJICTBEHA CUTYPHOCT. LlenTa Ha TOBa M3cie/ABaHe € J1a ce Onpeenu CTabMIHOCTTa Ha
MeT/IECET U YETUPH COpTa TBBP/A MILIEHUIA C pa3IndeH reorpadcku Mpou3Xo/ 1Mo OTHOIICHUE
Ha XapaKTepUCTHKHTE JOOMB Ha 3BbPHO M CHIbpP)KaHWE HA MPOTEHMH B 3BPHOTO 4Ype3
napaMeTpu4HU U HemapaMeTpuyHu ouieHkH. COpToBeTe ca TeCTBAaHU B TPU IOCIIEOBATEITHU
ronguan 2019-2021 r. B npou3BoJieH OJIOKOB JAM3aiiH B TPU MOBTOpeHHs. bsixa ompeneneHu
YeTUpU HENmapaMeTPUYHU OLIEHKHM Ha CTa0WJIHOCT, YETHPU MapaMETPUYHH OLEHKU Ha
cTabMITHOCT, KOS(UITMEHT Ha BapUpaHe M CUMYJIMpaHa OIICHKA Ha JOOMBA U CTAOMIIHOCTTA I10
Kang. Amnanu3a Ha BapuaHca pa3Kpd 3HAa4uMMO BIMSHHE Ha TEHOTHUIA, cpeJaTa u
B3aumojeiictuero resorun u cpeaa (GxE) BbpXy ekcnpecusita U Ha JBaTa W3CIIEIBAaHU
npu3Haka. OkoyHaTa cpefga MoOKa3a HA-rosIMO BIMSHHME BBPXY BapuUpaHETO Ha JBara
npusHaka. EfiHazecer reHoTHIIA IOCTHTHAXA cpeeH 100uB Hax 6,00 t ha™. Tenotnmoere ¢
BHUCOK cpeleH TOoOWB U CBhAbpPKAHME HA MPOTEMHU B 3BbPHOTO M BUCOKA CTaOWIIHOCT,
OTIpE/ICTICHU OT TOBEYETO OIEHKU 3a CTaOWIHOCT ca uacHtudumupanu kato Menuna (BG),
Paiimunyp (BG) u benocnasa (BG) - 3a 1o6us Ha 35pHO U copTtoBe kato Cesare u benociasa
(BG) - 3a chapprkaHKe Ha MPOTEUH B 3pHOTO. boirapckust copT benociaBa e Haii-nieHHaTa
KOMOMHAIMsI OT BUCOK JOOWB M CBHABPKAaHHE Ha MPOTEHH B 3BPHOTO, KAKTO W BHUCOKA
CTa0MJIHOCT Ha JBaTa IpHU3HAKa Mpe3 pa3InYHUTE Ce30HU. benocnaBa Moxe aa Oble
mpernopbuaHa 3a BKIIOYBAHE B MPOrpaMH 3a OTIJICKIaHE Ha TBBpAA IIICHHWIA 32
€IHOBPEMEHHO M0100psBaHe HA MPOAYKTUBHOCTTA M KaUe€CTBOTO Ha 3bPHOTO U 3a Ch3/laBaHe
Ha HOBU COPTOBE TBBpJA IMIICHHIA, J0Ope aJalTHPaHH KbM MPOMEHSIIUTE C€ KIMMAaTHIHU
YCIIOBHS.

B4.9 Ganeva, D., Roumenina, E., Dimitrov, P., Gikov, A., Bozhanova, A., Dragov, R.,
Jelev, G., Taneva, K., 2024. Preharvest Durum Wheat Yield, Protein Content, and Protein
Yield Estimation Using Unmanned Aerial Vehicle Imagery and Pléiades Satellite Data in
Field Breeding Experiments. Remote Sensing, 16(3), 559. ISSN 2072-4292; Web of
Science Q1 IF-4.2; Scopus Q1 SJR-1.091

Abstract

Unmanned aerial vehicles (UAVs) are extensively used to gather remote sensing data,
offering high image resolution and swift data acquisition despite being labor-intensive. In
contrast, satellite-based remote sensing, providing sub-meter spatial resolution and frequent
revisit times, could serve as an alternative data source for phenotyping. In this study, we
separately evaluated pan-sharpened Pléiades satellite imagery (50 cm) and UAV imagery (2.5
cm) to phenotype durum wheat in small-plot (12 m x 1.10 m) breeding trials. The Gaussian
process regression (GPR) algorithm, which provides predictions with uncertainty estimates,
was trained with spectral bands and a selected set of vegetation indexes (VIs) as independent
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variables. Grain protein content (GPC) was better predicted with Plé¢iades data at the growth
stage of 20% of inflorescence emerged but with only moderate accuracy (validation R% 0.58).
The grain yield (GY) and protein yield (PY) were better predicted using UAV data at the late
milk and watery ripe growth stages, respectively (validation: R? 0.67 and 0.62, respectively).
The cumulative Vs (the sum of Vs over the available images within the growing season) did
not increase the accuracy of the models for either sensor. When mapping the estimated
parameters, the spatial resolution of Pléiades revealed certain limitations. Nevertheless, our
findings regarding GPC suggested that the usefulness of pan-sharpened Pléiades images for
phenotyping should not be dismissed and warrants further exploration, particularly for
breeding experiments with larger plot sizes.

B4.9 T'aneBa, /I., Pymenuna, E., lumutpos, I1., ['ukoB, A., boxxanosa, B., JIparos, P.,
XKenes, I'., TaneBa, K., 2024. JloOuB Ha TBBHpAa NIICHUIA TpPEAN MpPUOHUpaHE Ha
pekoJiTata, ChbpXKaHUE Ha MIPOTEHH U MPOTEHHOB J00KB. OlleHKa Ha J0OMBa C TIOMOIIITA
Ha M300pakeHus: OT OE3NMMIIOTHU JieTaTeNHu anapatu u CarenuTHH AaHHU Ha Pléiades B
IIOJICKH CEJIEKIIMOHHU ekcriepuMenTr. Remote Sensing, 16(3), 559. ISSN 2072-4292;
Web of Science Q1 IF-4.2; Scopus Q1 SJR-1.091

Pe3rome

besnunoraute nerarennu anaparu (UAV) ce u3mon3Bar mimpoko 3a chOMpaHe Ha JaHHU OT
JTUCTAaHIIMOHHO HAOMIOZCHHE, KaTo IMpeajaraT BHCOKa pasJenuTelHa CIHOCOOHOCT Ha
M300pakeHuATa U ObP30 CHOMpPAHE HA JAHHH, BBIIPEKH Ue ca TPYJOCMKH. 3a pas3liiKa OT TOBa,
catenuTHO  Oa3WpaHo  JAMCTAHIIMOHHO  HAONIOJIEHUE,  OCUTYypsBallo  cyOMeTpoBa
MIPOCTPAHCTBEHA Pa3JICIUTENIHA CIIOCOOHOCT M YECTO BpEeME 3a MOBTOPHO IMOCEHICHUE, MOXKE
Jla CIIY’)KHM KaTo aJITepPHATUBEH M3TOYHUK HA JIaHHU 3a ¢eHoTunupane. B ToBa npoydyBaHe HuE
OTIEITHO OIICHWXME MaHOPaMHO M30CTPEHM CaTeNUTHH n3o0paxkeHus Ha Pléiades (50 cm) u
UAYV wuzo0paxkenus (2,5 cm) 3a ¢eHOTUIT HA TBBPJa MIICHUIIa B OMUTH 32 pa3MHO)KaBaHE Ha
Manku naprend (12 m x 1,10 m). AnropursbMbT 3a perpecust Ha npoieca Ha [ayc (GPR),
KONTO Mpe0oCTaBs MPOrHO3M C OIICHKH HAa HECUTYPHOCTTA, € TPETUPAH ChC CIIEKTPAIHU JICHTH
u un3bpaH Habop OT BereranuoHHH HHIEKcH (VI) KkaTo He3aBHUCUMH HPOMEHJIMBH.
Coabpkanneto Ha 3bpHEH npoTenH (GPC) 6eme no-no6pe npensuaeHo ¢ nanau ot Pléiades
Ha erara Ha pactex Ha 20% OT CBIBETHETO, HO ¢ yMepeHa TouHocT (Bamuaupane R%: 0,58).
Jo6uBsT Ha 3bpHO (GY) m noOuBbT Ha mporeuH (PY) Osixa mo-goOpe mpeackaszaHu ¢
nomoinra Ha AaHHU oT UAV CBhOTBETHO B €TallUTE HAa PACTEX HAa KbCHA MIJIEYHA U BOCHYHA
3psUTOCT (BalUIUpaHE: R? 0,67 u 0,62, cpotBeTHO). Kymynatuaure VIs (cymara ot VIs Han
HJINYHUTE N300paK€HUs] B pAMKUTE Ha BEreTal[OHHHs CE30H) HE MOBHIIABAT TOYHOCTTA Ha
MOJISIUTE 32 HHUTO €OWH ceH3op. l[Ipum kaprorpadupaHeTo Ha OICHEHHUTE IapaMeTpu
IIPOCTpaHCTBEHATa pa3zenuTenHa cnocooHocT Ha Pléiades pa3kpu onpeneneHy orpaHuueHHMs.
HeszaBucumo ot ToBa, HammTe KoHcTaTtaruu otHocHo GPC mpenmonarar, 4e mojie3HoCcTTa Ha
MaHOPAMHO-U30CTpeHUTe n300pakeHus: Ha Pléiades 3a (enorunusupane He TpsOBa aa ce
OTXBBPJII M M3HMCKBAa IO-HATATBHIIHO TPOYYBAHE, OCOOCHO 3a CEJNEKIMOHHH OIUTH C TIO-
rOJIEMHU pa3MepH Ha MapLeKuTe.

B4.10 Tsonev, S., Dragov, R., Taneva, K., Christov, N., Bozhanova, V., Todorovska, E.,
2024. Genome-Wide Association Studies of Agronomic and Quality Traits in Durum
Wheat. Agriculture-Basel, 14(10),1743; eISSN 2077-0472; Web of Science Q1 IF- 3.3

Abstract

Durum wheat is mainly used for products for human consumption, the quality of which
depends on the content of protein and yellow pigments in the semolina. The challenges faced
by modern breeding, related to population growth and climate change, imply improvement of
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both grain yields and quality in durum wheat germplasm well adapted to specific agro-
climatic conditions. To address those challenges, a better understanding of the genetic
architecture of agronomic and quality traits is needed. In the current study we used the
Genome-Wide Association Study (GWAS) approach in a panel of Bulgarian and foreign
genotypes to define loci controlling agronomic and quality traits in durum wheat. We mapped
26 marker traits associations (MTAs) for four of the six studied traits—grain yield, grain
protein content, seed yellow colour (CIELAB b*), and plant height. The greatest number of
MTAs was detected for grain yield. Seven MTAs were detected for each grain protein content
and seed colour, and one MTA for plant height. Most of the reported associations had
confidence intervals overlapping with already reported quantitative trait loci (QTLs). Two
loci controlling grain yield were not reported previously. The MTAS reported here may be a
valuable tool in future breeding for improvement of both grain yield and quality in durum
wheat.

B4.10 Lones, C., Hparos, P., Tanesa, K., Xpucros, H., boxxanosa, B., Togoposcka, E.,
2024. 'eHOMHU acOIMAIIMOHHU MPOYYBAHUS HA arPOHOMUYECKH W KA4eCTBEHU MPU3HALIN
Ha TBBpmata mmieHuna. Agriculture-Basel, 14(10),1743; elSSN 2077-0472; Web of
Science Q1 IF- 3.3

Pesrome

TBbpaaTa nmeHuna ce U3MO0JI3Ba IIPEIMMHO 3a MPOLYKTH 3a YOBEIIKA KOHCYMallUs, YUETO
KAuecTBO 3aBUCH OT CbABPKAHUETO HAa IMPOTEMHUM M IKBITHU IUIMEHTH B TIpHUca.
[Ipenn3Bukarencrsara, npel KOUTO € H3MPaBEHAa CbBPEMEHHATa CEJEKLMs, CBBP3aHU C
HapacTBAHETO HAa HACEJIEHMETO W M3MEHEHMETO Ha KJIMMara, IpenrnoJarar HogoO0psiBaHe
KaKTO Ha JOOMBHUTE Ha 3BbPHO, TaKa W HA KAa4eCTBOTO Ha 3apOMIIHATA IUIa3Ma Ha TBBbPIA
NIIeHuIa, a00pe ajanTUpaHa KbM CHENU(GUYHN arpoKIMMATHYHH YCIOBUS. 3a Ja ce
OTIOBOPH Ha TE3M MPEIU3BUKATENCTBA, € HE00X0AUMO MO-100po pa3dupaHe HAa IreHeTUYHaTa
apXUTEKTypa Ha arpOHOMHYECKMTE M KAuyeCTBEHHUTE XapaKTEpPUCTUKH. B Hacrosmoro
u3ciensane msnoimsBaxme noaxoxa Genome-Wide Association Study (GWAS) B manen ot
OBArapcku M 4YyXKJIECTpaHHM TEHOTHIIOBE, 3a Ja JepHUHHUpaMe JOKYCHTE, KOHTPOJIHpAIld
arpOHOMUYHHUTE M KaYECTBEHMTE XapaKTEPUCTHKU Ha TBbpAara nueHuna. Kaptupaxme 26
acoranuu Ha MapkepHu ueptu (MTAS) 3a ueTupu OT 1IecTTe U3ciaeIBaHu MpU3HaKa - 1001B
Ha 3bPHO, ChIbP’KaHUE Ha MPOTEUH B 3bPHOTO, XBIT UBIAT Ha cemeHarta (CIELAB b*) u
BHUCOYMHA Ha pacteHuero. Haii-romsam Opoit MTAS ca otkputu 3a 100HMBa Ha 3bpHO. bsxa
oTkputu ceneM MTAS 3a BcKO ChAbpKaHME Ha MPOTEUH B 3bPHOTO U IBSAT Ha CEMEHaTa U
enmH MTA 3a BucoumHa Ha pacteHuero. IloBeueTo OT IOKJIaJBaHUTE acoLMalUU HMaT
JIOBEPUTEIIHU UHTEPBAJIH, IPUIIOKPUBAILY C€ C BeUYE JOKJIAJBAHUTE JIOKYCH HA KOJIMYECTBEHU
npuzHauy (QTL). J[Ba nokyca, KOHTpoaupay 100MBa Ha 3bPHO, HE ca JOKJAJABAHU HPEIH
toBa. JloknanBanute Tyk MTAS morat fa Ob/1aT 1IEHEH HHCTPYMEHT B ObJIeIIaTa CeJIeKIIMs 3a
noo0psiBaHe KakTo Ha 100MBa, Taka M Ha KAYeCTBOTO Ha TBbp/aTa MIIEHULA.

IToxa3zaren I'6

I'6.1 Taneva, K., 2021. Study of durum wheat and tetraploid species genotypes for grain
quality traits. Intel Entrans, Sofia, ISBN: 978-619-7554-51-9

The main objective of the study is to investigate the variation and inheritance of important
grain quality traits in durum wheat and emmer and to establish correlation between basic
agronomic and grain quality traits. All genotypes were grown under field conditions in
competitive variety trial in three replications during three harvest years (2014 — 2016). For
statistical processing of the data variation analyses, analysis of variance (ANOVA), PC
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analysis and correlation analysis were used. The variation of TW, V, PCG, WGG, DWB and
GY is determined mostly by the environment, whiles the variation of the traits: TKW, GC,
GS, SDS, YPC and all yield related traits — by the genotype. Genotypes with high protein
content and yellow pigments, strong gluten and high culinary quality have been identified. A
negative phenotypic correlation between yield and a large number of grain quality traits:
vitreousness, protein content, SDS-volume and culinary quality were found. A highest level of
heritability was determined for SDS sedimentation value , yellow pigment in grain, followed
by thousand kernel weight and for protein content. All studied emmer samples have higher
content of raw protein, wet gluten and vitreousness, than standard variety of durum wheat and
could be included in the durum wheat breeding program for remote hybridization.

I'6.1 TaneBa, K., 2021. IIpoyuBaHe Ha COPTUMEHT OT I€HOTHUIIOBE TBBPJA IMILICHUIA U
TETPAIJIOUIHU POJCTBEHU BUAOBE IO MOKA3aTENIM CBBHP3aHU C KaYECTBOTO HA 3BPHOTO.
Wuten Entpanc, Codus, ISBN: 978-619-7554-51-9

[lenta Ha IpOyYBAHETO € J1a CE OIPENEIN BapUPAHETO U HACIEASBAHETO 10 BAXKHU MPU3HALIN
CBBbpP3aHU C KayecTBOTO HA 3BPHOTO IpPH TBbpjATa MIIEHUIA M JBY3bPHECTHST JIUMEILL.
HaGopsT 0oT 24 reHoTHna € oTriean npH MOJICKH YCIOBHS B KOHKYPCEH COPTOB OIUT B TPHU
moBTOpeHMS 1pe3 TpHu roaunu (2014 - 2016 r.). lanauTe ca 00pabOTEHU CTAaTUCTUICCKU Upe3
BapHallOHEH aHalu3, aHaiu3 Ha BapuaHca (ANOVA), npuHUUIIEH KOMIOHEHTEH aHalIu3 U
KOpEeJallMOHeH aHaiuu3. Bapupanero Ha XeKTOIMTpoBaTa Maca, CTBKJIOBHIHOCTTA,
ChJIbP’KaHUETO Ha MPOTEUH U MOKBP IUIYTEH, MOBpEAaTa OT KUTHA JbPBEHULA U TI0OUBBT Ha
3BPHO C€ OIpeNeNAT NPEeAUMHO OT CpelaTa, J0KaTo BapupaHero Ha: macata Ha 1000 3bpHa,
KOMIIPECHOMIMTET U OTIycKaHe Ha riryTeHa, SDS-o0em, ChIbpKaHUe HA XBJITH TUTMEHTH H
BCUYKH IPU3HAIM, CBbP3aHHU C A00MBa - OT reHoTuna. VaeHtudunyupanu ca reHOTUIIOBE ¢
BHUCOKO CBhABP)KAHME HAa MPOTEUH M KBITH MUIMEHTH, CUJIEH INIYTE€H U BUCOKO KYJIHMHApHO
Ka4yecTBO. YCTaHOBEHA € OTpHIATENIHA KOpealus Mexay A00MBa U rojsMm Opol mpu3HaLu
CBBbp3aHU C KauyeCTBOTO Ha 3bpHOTO. Hail-BUCOK KOepUUMEHT Ha Hacle[seMOCT B IIUPOK
cMHCBHI € ompeneneH 3a SDS-cenuMeHTannoHHMst 00eM, KBIATHTE TMHUTMEHTH B 3BPHOTO,
cirensanu oT macara Ha 1000 3ppHa M ChABPKAHMETO HA NMPOTEHH. BCHUKHM M3cienBaHU
TE€HOTHUIIOBE JIBY3BPHECT JIMMEIL] C€ OTJIMYaBaT C MO-BUCOKO ChIbpPKAaHUE HAa CypOB MPOTEUH,
MOKBp TJIYTEH M CTBKJIOBUAHOCT, B CPaBHEHHME CBhC CTAaHIAPTHUS COPT TBBpAA MNIIECHUNA U
Morar Aa ObAaT BKJIIOYEHHM B IporpaMara IO OTAajedeHa XUOpuAu3alus IpU TBBpAATa
MIICHNLIA.

IHoxazarena I'7

I'7.1 Taneva, K., Bozhanova, V., 2021. Use of marker assisted selection to improve the
quality of durum wheat (Review). Bulgarian Journal of Crop Science, 58(6),3-14. ISSN
0568-465X (Print) ISSN 2534-9848 (On-line) Web of Science (CABI)

Abstract

The review includes detailed information on research on the problem of improving the quality
of durum wheat to date. The difficulties accompanying the breeding process, the advantages
and disadvantages of molecular and biochemical markers and the possibilities for sharing
existing phenotypes with new biochemical and molecular studies, which can lead to rapid and
effective quality improvement in this important food crop, are discussed. Through marker-
assisted selection, it is possible to transfer important gene regions encoding the y-45 gliadin
and LMW-2 glutenin proteins (associated with stronger gluten) into durum wheat selection
lines.
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I'7.1 Tanesa, K., boxxanora, B., 2021. M3non3BaHe Ha MapKEPHO-aCHCTUPAHUS OTOOD B
CeJIeKMsTa IO KadecTBO Ipu TBbpaara mnmenuna (O63o0p). PacrenueBbanu Haykw,
58(6),3-14. ISSN 0568-465X (Print) ISSN 2534-9848 (On-line) Web of Science (CABI)

Pe3rome

O0630pbT BKITIOYBA MOAPOOHA WH(GOPMAIIKS 32 M3CIEIBAHUATA IO TpobdIeMa ¢ moao0psBaHe
Ha KayecTBOTO Ha TBbpAAaTa MIIEHHIA J0 MOMeHTa. Pasrimemanu ca TpyOHOCTUTE
CBITBTCTBAIIH CEJIEKIIMOHHUS TPOIIEC, MPEUMYIIECTBATA U HEJOCTATHIIUTE HA MOJICKYTHUTE H
OMOXMMHYHUTE MapKepu M BB3MOKHOCTHTE 3a CHBMECTHO H3IOJI3BAHE HAa JOCETralllHUTE
(EHOTHUITHM C HOBM OMOXMMUYHHM M MOJICKYJIHHU H3CIIEIABAHUS, KOETO MOXKE N1a JOBEIEe [0
0bp30 U eheKTUBHO MOAOOpsIBaHEe Ha KaYeCTBOTO IPU Ta3W Ba)kHa MPOJOBOJICTBEHA KYITYpa.
Upe3 MapKepHO-aCUCTHpaHa CEJCKIUS € BB3MOXKHO Jla ObJaT MPEXBHPICHU BAXKHU TCHHH
y4acThIH, KOAUPAIIW TpOoTeuHUTE Y-45 rmuaanda u LMW-2 riryreHuH (CBbp3aHU C TO-CHIICH
TJIYTeH) B CEJICKIIMOHHU JIMHUW TBBHP/IA MIICHUTIA.

I'7.2 Taneva, K., 2024. Durum wheat grain quality under organic farming conditions.
Agricultural Science and Technology 16(4), 108-116. [ISSN: 1313 — 8820 (print) ISSN:
1314 — 412X (online) Web of Science (CABI)

Abstract

The experiment was conducted on a soil type Pellic Vertisols in the experimental field of the
Institute of Field Crops — Chirpan in the period 2019 - 2022. The aim of the present study was
to determine the influence of various predecessors on the grain quality of durum wheat grown
under the conditions of organic farming in the region of Chirpan. Some indicators related to
the quality of durum wheat grain were studied - protein content, wet gluten content,
vitreousness, test weight, yellow pigments content. The influence of various predecessors on
the investigated parameters related to grain quality was established. The experiment was
conducted with the cultivar Progress. Averaged over the studied period under the specific
agro-ecological conditions, the highest grain protein content was found for durum wheat after
the predecessor peas (11.7% d.b.) and after the predecessor sunflower (11.6% d.b.), while
after the predecessor cotton a lower value (11.2% d.b.) was found for this indicator. The wet
gluten content after pea and sunflower predecessors (21.6% d.b.) was higher compared to the
wet gluten content after cotton predecessor (19.9% d.b.). On average over the study period,
the highest content of yellow pigments was found for durum wheat after predecessor cotton
(19.17 Minolta b*), followed by that after sunflower (18.81 Minolta b*) and with the lowest
content of yellow pigments was the variant after peas (18.54 Minolta b*).

I'7.2 TauneBa, K., 2024. KavyecTBO Ha 3BpHOTO OT TBBHpJA IIICHUI]A B YCIOBHATA Ha
ouonornuno 3emenenue. Agricultural Science and Technology 16(4), 108-116. ISSN:
1313 — 8820 (print) ISSN: 1314 — 412X (online) Web of Science (CABI)

Pe3rome

OnuThT € MpOBEJEH BBPXY MMOYBEH THII U3JIy’)KEHA CMOJIHUIA B ONIUTHOTO ToJie Ha MHCcTUTYTA
10 TOJICKH KynTypu — Uupnan B nepuona 2019 - 2022 r. Llenta Ha HACTOAIIOTO U3CIEABAHE €
Jla c€ YCTAHOBM BIIMSHUETO Ha Pa3jIMYHUTE MPEALIECTBEHUIM BbPXY Kau€CTBOTO Ha 3bPHOTO
Ha TBbpJAaTa MIIEHMIIA, OTIJIeXk/AaHa B YCIOBHUATAa Ha OMOJIOTMYHO 3eMefieNiue B palioHa Ha
UYupnan. M3cnenBann ca HIKOM MOKa3aTeNd, CBbP3aHU C KAaUYECTBOTO Ha 3bPHOTO OT TBHPAA
INImeHuIa - OENTHYHO CbAbpKAaHUEC, CBHABPKAHUC HAa MOKBP TJIYTCH, CTBKIOBUIAHOCT,
XEKTOJMTPOBA Maca, CBABP)KAHME HA JKBITH NHUIMEHTH. YCTaHOBEHO € BIMSIHHETO Ha
pasiiniH NMpPEAICCTBEHUIIN BBPXY H3CICABAHHUTC MapaMETpH, CBBbP3aHU C Ka4Y€CTBOTO Ha
3bppHOTO. OnUTHT € npoBeneH cbe copT [Iporpec. OcpenHeHo 3a u3cneaBaHUs NEPUOJ NTPU
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KOHKPETHUTE arpOCKOJIOTUYHH YCJIOBHSI HAl-BUCOKO ChIIbP)KaHUE HA MPOTEUH B 3bPHOTO €
YCTaHOBEHO MpU TBbpJAaTa MUICHHIA cien npemmectBeHuk rpax (11,7% c.B.) u cuen
npeamecTBeHuk capHuoren (11,6% c.B.), 1okato ciaea npeaecTBEHUK NaMyK € yCTaHOBEHA
no-Hucka ctoHocT (11,2% c.B.) mo To3u nokazaren. CbIbpKaHUETO HA MOKBP IIIYTEH CIIE]
IpeaUIeCTBEHUIIM I'pax U ciapHYorien (21,6% c.B.) € I0-BUCOKO B CpPaBHEHHE CbC
ChIIBP)KAaHUETO Ha MOKBp MIyTeH ciei mnpexamecTtBeHuk namyk (19,9% c.B.). Cpenno 3a
Meproja Ha HW3CIEIABAaHE HAW-BHCOKO ChHIbP)KAaHWE HAa JKBITH MUTMEHTH HMMa TBBLpHATa
MIIeHuIa ciaeq npeamectBeHuK mnamyk (19,17 Minolta b*), ciaexBana oT Tasu cruep
creayoriien (18,81 Minolta b*), a ¢ Hall-HHCKO ChIBpXKAHWE HA JKBITH MHUTMEHTH €
BapuaHTHT cien rpax (18.54 Minolta b*).

I'7.3 Taneva, K., Dragov, R., 2024. Storage proteins of Bulgarian varieties and advanced
lines of durum wheat. Scientific Papers. Series A. Agronomy, Vol. LXVII, No. 1, 2024,
pp. 708-716. ISSN 2285-5785; ISSN CD-ROM 2285-5793; ISSN Online 2285-5807;
ISSN-L 2285-5785 Web of Science Q4 IF-0.5

Abstract

The research focused on 25 genotypes of durum wheat varieties and advanced lines created in
the Field Crops Institute in Chirpan, Bulgaria. A-PAGE and SDS-PAGE methods were used
to investigate the allelic composition of y-gliadins, high molecular weight (HMW-GS), and
low molecular weight (LMW-GS) glutenins. Two of the y-gliadin fractions were identified in
the analyzed genotypes. Gliadin fraction y-45 in this investigation has a much lower
frequency (24%) compared to gliadin fraction y-42 (76%). According to the identified allelic
combinations in the Gli-B1 and Glu-B3 loci of the studied genotypes, two main types were
established (LMW-1 and LMW-2) that determine gluten strength. Protein subunit 2* (allele b)
was identified in a significant part of the analyzed genotypes at the Glu-Al locus, which is
associated with higher gluten strength. In the Glu-B1 locus, genotypes with HMW-subunits
6+8, 7+8, 13+16, 14+15, 17+18 were established. Genotypes containing HMW-subunits 7+8
and 17+18 in combination with LMW-2 glutenin subunits have been identified, which are
characterized by the best gluten properties. This information could be useful for identifying
genes, for creating new durum wheat lines with improved gluten quality.

I'7.3 TaneBa, K., Jlparos, P., 2024. Pe3epBHu nporeuHu Ha bbirapcku copTtoBe u
HampeaHa M JUHUK TBBbpaa mimeHuna. Scientific Papers. Series A. Agronomy, Vol.
LXVII, No. 1, 2024, pp. 708-716. ISSN 2285-5785; ISSN CD-ROM 2285-5793; ISSN
Online 2285-5807; ISSN-L 2285-5785 Web of Science Q4 IF-0.5

Pe3rome

[IpoyuBanero ce okycupa BbpXy 25 T€HOTHIIAa Ha COPTOBE TBBpAA MIIEHHUIA U MOACPHU
JUHUM, ch3fafeHu B MHctuTyra mo mosicku KyaTypu B YUupmnan, bwarapus. Metonute A-
PAGE u SDS-PAGE ca u3non3BaHu 3a W3CleABaHE HA aJENHHUS CbCTAaB Ha Y-TJIMAIWHU,
[JIyTEHUHH ¢ BUCOKO MouiekynHo Teriio (HMW-GS) u uucko mosekynao terimo (LMW-GS).
JIBe OT ¢paknuuTe Ha Y-TIHAAUH Ca HACHTU(GUIMPAHU B aHAIM3UPAHUTE TEHOTHIIOBE.
I'mnanunoBa dpakius y-45 B TOBa HW3CIEIBaHE WMa MHOTO TO-HHCKa uectota (24%) B
cpaBHeHHE ¢ TiuuaauHoBa (pakuus y-42 (76%). Cnopea wuaeHTUDUIUPAHUTE aNCTHU
koMmOunammu B Gli-B1 u Glu-B3 nokycute Ha u3ciaeaBaHUTE T€HOTUIIOBE Ca YCTAHOBEHHU JIBa
ocHoBHU THma (LMW-1 u LMW-2), kouto ompenenar cwiara Ha riyreHa. [IporenHosa
cyOenuuuma 2* (amen b) e wmaeHTHdUIMpaHa B 3HAYMTENHA YacT OT aHAIM3UPAHUTE
reHotunoBe B Jokyca Glu-Al, koeTo e cBbp3aHO C MO-BHUCOKA CHJa Ha TiyTeHa. B yokyca
Glu-Bl1 ca ycranoenu rernotunose ¢ HMW-cybenununnu 6+8, 7+8, 13+16, 14+15, 17+18.
Wnentudunupanu ca TreHOTHNOBE, cbhabpxkamu HMW-cyGeaunuim 7+8 u 17+18 B

15



koMOuHarmsi ¢ LMW-2 rimyTeHMHOBH CYOEIMHUIIM, KOUTO C€ XapaKTepu3upaT ¢ Hail-1o0pu
TIIyTeHOBH cBoiicTBa. Ta3m mHoOpManus Moxe na ObIe Moyie3Ha 3a WIACHTU(UIMpAHEe Ha
T'CHH, 33 Ch3/]JaBaHE HA HOBU JIMHUU TBBP/Ia MIIEHUIIA C TOJ00PEHO KA4eCTBO HA TIIyTEHA.

IMoxka3zaren I'8

I'8.1 Dechev, D., Bozhanova, V., Yanev, S., Delchev, G., Panayotova, G., Saldzhiev, 1.,
Nedyalkova, S., Hadziivanova, B., Taneva, K., 2010. Achievements and problems in
breeding and technologies at the durum wheat. Field Crops Study, Vol. VI, No 2, 201-
215. ISSN 1312 3882

Abstract

The investigations in plant breeding and agrotechnology of durum wheat, conducted in Cotton
and Durum Wheat Research Institute (CDWRI) in Chirpan — Bulgaria during 2005-2010
against the background of short historical survey, are presented. The new achievement in the
durum wheat breeding are reported — cultivars Victoria, Zvezditsa, Deana, Predel, Elbrus and
Deni, by that a yield potential of 900 kg/da is attained. The first cultivar of CDWRI - Chirpan,
possessed a marker gene for high grain quality - cultivar Predel, is created. The survey of the
utilized in the breeding program approaches, methods and techniques for: creation of genetic
variation, optimization of the breeding process and evaluation of the breeding materials on
biotic- and abiotic stress resistance and grain quality, is done. The unsolved breeding and
agrotechniques problems are discussed.

I'8.1 Jlcues, /I., boxxanosa, B., fues, 111., Jlenues, I'., IlanaiiotoBa, I'.,  Canmxues, .,
Hensnkosa, C., XamkuuBanosa, b., TaneBa, K., 2010. Iloctwxxenus u mnpobiiemu B
CeJIEKIMSITa U TEXHOJOTUUTE MpH TBhprata mmenuna, Field Crops Study, Vol. VI, No 2,
201-215. ISSN 1312 3882

Pe3ome

B 0030pHus moknag ca mMpeNCcTaBEeHU CENEKIMOHHUTE W arpOTEXHUYECKH M3CIIEIBAaHUS B
WIITII — Yupnan npu TBbpAATa MIIEHUIA [IPE3 MOCIETHUTE MET FOJIMHU Ha (JOHA Ha KpaTbK
ucTopuYecku mpernes. JlokinaaBanu ca Haii-HOBUTE MOCTH)KEHUS B 00JIaCTTa Ha CENIEKIHITA —
copToBeTe TBbpAa mNuieHuna — Bukropus, 3Be3nuua, Jesna, [Ipenen, Enbpyc u [enu, upes
KOUTO € JOCTHrHaT OuonornyeH moTeHmuan 3a noous ot 900 kg/da. Cr3manen e mbpBUSAT
COpT Ha MHCTUTYTa - copT I[Ipesen, Hocel MapKepeH reH 3a BUCOKO Ka4eCTBO Ha 3BPHOTO.
HamnpageH e nperneq Ha U3IM0I3BAHUTE B CEJIEKIIMOHHATA MPOrpaMa CEIEKIMOHHO-TEHETUUHU
MOAXOM, METO/IM U TEXHUKH 3a Ch3/IaBaHE HAa TEHETUYHO Pa3HOOOpas3ue, ONTUMH3MpaHE Ha
CEJICKIIMOHHUS TMPOLIEC M OLEHKa Ha CEJIEKIMOHHUTE MaTepuald MO YCTOMYMBOCT Ha
a0MOTUYHU ¥ OWOTHUYHHM CTPECOBH BB3ICHCTBUA U KAa4eCTBO Ha 3BPHOTO. [[uckyTupar ce
HEpEIlIeH! CENEKIIMOHHH U arpOTEXHUYECKH MPOOIEMH.

I'8.2 Taneva, K., Bozhanova, V., 2016. Assessment of diversity and association between
agronomic and quality traits in sortiment of durum wheat genotypes. Science and
Technologies. Volume VI, Number 6: Agrobiological science, 93-102. ISSN 1314 4111

Abstract

In the investigation were included 24 durum wheat genotypes — varieties and breeding lines of
different origin — Bulgaria- Field Crops Institute — Chirpan, Europe, CYMIT-Mexico and
ICARDA-Syria. All genotypes were grown in field conditions in the competitive variety trials
in four repetitions in harvesting year 2013/2014 and were analyzed for agronomicaly
important traits and traits associated with grain quality. For statistical processing of the data
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were used variation analysis, analysis of variance, Duncan’s test for multipal comparing of
means and principle component analysis — PCA. Significant diversity for the the studied traits
based on the variation coefficients was found. In regard to the agronomic traits the greatest
variation was determained for: yield, kernel weight per spike, tillering and kernel number per
spike. For quality traits highest variation was recorded for: pigmented losses at grinding of
grain, SDS-value, gluten softening, bug damage degree. Corelation between some agronomic
and quality traits was found, too, Based on the PC analysis studied genotypes are divided into
different groups. In the group with the highest SDS sedimentation and protein content fall 4
foreign variety, two Bulgarian varieties and 5 breeding lines. The group, characterized by the
highest content of wet gluten and yellow pigments contains - 2 foreign variety, variety Predel
and two breeding lines and in the group with higher yield fall 5 breeding lines.

I'8.2 TaneBa, K., boxxanona, B., 2016. Ouenka Ha pazHOOOpa3ueTO U B3aUMOBPBH3KUTE
MEXIy arpOHOMHYECKH M Ka4eCTBEHM ITOKA3aTeNId B COPTUMEHT OT I€HOTHUIIOBE TBBpAA
nmenuna. Science and Technologies. Tom VI, Homep 6: Agrobiological science, 93-102.
ISSN 1314 4111

Pe3ome

B wu3cnenBaneTo ca BKIIOYEHH 24 TeHOTWIIA TBHPJAA MIIEHHUIIA — COPTOBE U CEJIEKI[MOHHU
JUHUM C pa3jinyeH mnpousxol — bearapus — MHctutyr no nosckure Kyatypu — Yupnas,
EBpona, CYMIT — Mekcuko u ICARDA — Cupus. Bcuuku reHoTunoBe ca OTIVIEJaHU B
IIOJICKM YCJIOBUSI B KOHKYPCHH COPTOBM OIUTU B YETUPU IOBTOPEHHUS Ipe3 pEeKoJITa
2013/2014 roguHa W ca aHAIM3UPAHU 32 ArpOHOMHYECKH BaXXHU XapaKTCPUCTUKH U
XapaKTepUCTHKH, CBBP3aHM C KadeCTBOTO Ha 3BPHOTO. 3a cTaTHCTHYecKa 0o0paboTka Ha
JAaHHUTE ca W3MOJ3BaHM BapHAIlOHEH aHalu3, aHallu3 Ha BapuaHca, MHOTO(AKTOPHO
CpaBHsBaHe 1O J[bHKaH, KOpPEJIAMOHEH aHAJIM3 W MPUHIMIICH KOMIIOHeHTeH aHanmu3 - PCA.
YCTaHOBEHO € 3HAUUTENHO pa3HooOpa3ue MO H3yuyaBaHWTE NPU3HALIM BB3 OCHOBAa Ha
BapHalMoHHUTe KoeduimeHTH. [1o oTHOIIEHNE HA arpOTEXHUYECKUTE MPU3HAIM HAN-TOISIMO
BapHpaHe € YCTAaHOBEHO 3a: JOOMB, TErJI0 Ha 3bpHATA Ha Kiac, OpaTeHe u Opoil Ha 3bpHATA B
KJac. 3a Ka4eCTBEHHUTE XApAaKTEPUCTHKH HAW-TOJISIMO BapUPAHE € PEruCTPUPAHO 3a:
MUTMEHTHH 3ary0M Tpu CMHJIaHe Ha 3bpHOTO, SDS-00eM, oTmyckaHe, moBpeaa OT JKUTHA
JBbPBEHULA. Y CTAHOBEHA € U BPb3Ka MEXKAY HAKOU arpOTEXHUUYECKU U KaUECTBEHU IIPU3HALIM.
Bb3 ocHoBa Ha PC aHanu3za u3yyaBaHUTE T€HOTUIIOBE C€ pa3MpelneisaT B pa3IuyHu rpynu. B
rpynara ¢ Haii-Bucoka SDS cequmeHTanysi 1 IpOTEMHOBO ChIbP)KAaHUE MONanar 4 4dyxau
copTa, /iBa OBJIrapCcKu copTa U 5 CeNeKIMOHHU JUHUM. ['pynaTa, XapakTepu3upaiia ce ¢ Hai-
BHCOKO CBhIBP’KaHWE HAa MOKBP TIYyTE€H U KBJITH MUTMEHTU BKJIIOYBA - 2 YyKIU COpPTa, COPT
[Ipenen u nBe cenekMOHHU JUHHUU, a B TpyIaTa ¢ MO-BUCOK JTOOMB MOMajaT 5 CeNEeKIIMOHHU
JIMHUU.

I'8.3 Dragov, R., Dechev, D., Taneva, K., 2019. Genetic distance of new bulgarian durum
wheat varieties and breeding lines of FCI-Chirpan, Bulgaria. International Journal of
Innovative Approaches in Agricultural Research, 3(3), 402-410. ISSN: 2602-4772

Abstract

The durum wheat breeding program in Field crops institute FCI - Chirpan started in 1928. In
the last ten years, a number of varieties have been created to meet modern cultural
requirements. Genetic distance is of great importance for the success of the combining
breeding. In the study are included 13 varieties created over the last 10 years and 8 of the
Institute's best advanced durum wheat breeding lines. The field experiment was conducted in
experimental field of FCI-Chirpan during 2015-2017 year. A randomized block design in four
replicated was used with a trial plot size of 15 m?. A standard farming technology for durum
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wheat in the country was applied. Tre traits: grain yield, plant height, heading date, test
weight, 1000 kernel weight, protein content, wet gluten and vitreousness were observed. The
means of three-year trials for all studied traits were calculated and genetic differences
between genotypes were found. The coefficients of variation (CV%) obtained for the
individual traits show that the heading date and grain yields are the most variable. The
correlation analysis determines significant coeficients for 9 out of 28 possible combinations of
traits. The multivariate methods for determining the genetic distance between the involved
genotypes in the study were used. According to the dendrogram of the cluster analysis, the
distances between the four main groups formed are determined. The applied graphical PC
analysis shows the interrelations between the traits and the grouping of genotypes in terms of
the genetic distance between them. These methods can help for faster breeding progress using
the established genetic distance as the basis for deploying the breeding program.

I'8.3 [paros, P., Jleues, /I., TaneBa, K., 2019. 'eHeTn4Ha nucTaHIUsS Ha HOBU COPTOBE
TBhpAa miieHuna u cenekiuonnu juHuE OoT WIIK-Uwmpnan, Bearapus. International
Journal of Innovative Approaches in Agricultural Research, 3(3), 402-410. ISSN: 2602-
4772

Pesrome

CenexuuoHHata nmporpamMa Ha TBbpAa nueHuna B MHcrtutyra no nosncku kyatypu UIIK -
Yupnan 3anousa npe3 1928 r. Ilpe3 mociegnute AeceT rOAMHU Ca CH3AANEHU peEAMLA
COpPTOBE, OTTOBAPAIIY Ha ChbBPEMEHHUTE M3UCKBaHUS. [ eHETMUHATA IUCTAHIMUS € OT TOJIIMO
3Ha4YeHHUe 3a ycliexa Ha KoMOMHaTHBHATa cenekuus. B npoyuBaHnero ca BkitoueHu 13 copta,
chb3gazneHu mpe3 nociueaHute 10 roguHu, U 8 OT Hal-7O0OpUTE HAINpEIHAIM CEJEKLIMOHHU
JUHUM TBbpAa nuenuna Ha Macrutyra. [lonckusar onur e nposeneH B onutHO nosie Ha UIIK-
Yupnan npe3 2015-2017 r. M3non3Ban € paHaoMu3upaH 0JI0KOB METOJ] B YETUPH MIOBTOPEHUS
C pasMep Ha ommuTHaTa mapuenka ot 15m° IIpuioxeHa e CTaHZapTHA TEXHOIOTHS 34
OTIVIeKJIaHe Ha TBbpJaTa IIeHua B ctpaHara. HaOnronaBanu ca npusHanure: J00MB 3bPHO,
BHUCOYMHA HA PACTEHUsATA, JlaTa Ha U3KJIacsiBaHe, XEKTOJUTPOBO TETJI0, Maca Ha XWIsAa 3bpHa,
ChJbPJKaHUE HA MPOTEUH, ChIbPKAHUE HA MOKBD IJIyTE€H U CTBKIOBHIHOCT. M3uucieHu ca
CpPEIHUTE CTOMHOCTH HAa TPUTOJMUIHUTE PE3YIATaTH 3a BCUYKM M3CJIEIBAHU IpPU3HALM U ca
OTKPUTH JIOCTOBEpHH paznuuus Mexjy reHorunure. Koepuuuenture Ha Bapupane (CV%),
MOJIYYEHHU 3a OTAEJIHUTE IpHU3HAIM, MOKa3BaT, ue JaTara Ha W3KJIacsBaHe M J0OUB 3bPHO
Bapupar Hai-cuiaHO. KopenanuoHHUAT aHanu3 ompesens JOCTOBEPHH KOE(PHUIIMEHTH Ha
Kopenamus 3a 9 ot 28 Bb3MOXKHU KOMOMHaIuu. M3mon3Banu ca MHOTOBAPUAHCHUTE METOIHN
3a OmpelelsiHE Ha TeHeTHYHAaTa JAUCTAHIUSA MEXIy YJacTBAallUTE B H3CIEABAHETO
reHotunose. OT neHaporpamaTa Ha KI'bCTEPHUS aHAJIU3 C€ OINPEAENAT Pa3CTOSHUATA MEXKIY
¢dopmupanute yetupu ocHOBHU rpynu. [Ipunoxenusr PC ananu3 nokasBa B3aMMOBPB3KHUTE
MEXAy NpHU3HALUTE M TPYNUPAHETO Ha TEHOTHUIHMTE [0 OTHOUIEHHE Ha TIeHeTHYHaTa
JIUCTAHIMS MEXIy TAX. Te3n MeToAM MoraT Ja I[OMOTrHaT 3a Mo-Obp3 HampeabK B
CEJIEKLIMSTA, U3IMOJI3BAllKi YCTAaHOBEHOTO T'€HETHUYHO pa3HoOoOpa3ue Karo OCHOBa 3a
pasrpbllaHe Ha CEJIEKIIMOHHATA [porpama.
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IMoxa3zaren I'12

I'12.1 Jparos, P. Jleuko, [. boxanosa, B., TaneBa, K., Hensnkosa, C. 2018. Coprt

Xemukc - Ceprudukar cbe 3amureH Homep 11138 3a HOB copT pacTteHusi TBBpIA

nueHuna: Homep Ha 3asBkara 1040, uznanen Ha 16.04.2018
Onucanue:
Copr Xenukc € cb3gafeH B MHcTuTyra mo MHOJCKKM KyaTypu rp. Uupnan mo mbTd Ha
BBTPEBUAOBATa XUOpUAM3aLUs, Ype3 KPbCTOCBAHE HA [BE HAIM JMHUU TBBbPJA IIIECHUIA
(17121 x J16448). CTp010TO HAa PACTCHHETO € M3MPABEHO M YCTOMYMBO HA IMOJSITaHE, KaTo
roraja B Tpynara Ha CpeJHO CThOJIeHHTe TBbpAU mieHunu. Kmacet e Osu1, c1abo oKocMeH,
cOUT, JIEKO YIBIDKEH U €PEKTOMIEH. 3BPHOTO € €/Ip0, JIEKO YIBJKEHO, ¢ oBanHa (opma. To e
C BUCOKA CTBKJIOBHJIHOCT U C XapaKTE€PEH JKBJIT BT 32 TBhpAaTa NieHuna. ChIbpKaHUETO
Ha TNPOTEMH M IJIyT€H OTroBaps Ha M3UCKBAaHMATA 3a IPOM3BOJICTBO Ha KauyeCTBEHU
MakapoHEHU NpoAyKTu. IloreHnmansT 3a 106MB Ha copT XenuKc € BUCOK U goctura 1o 900
kg/da. TIpuTexaBa BHCOKAa YCTOHYMBOCT HA KOMILICKC OT JIMCTHH METHA — CENITOPUO3a, 100pa
YCTOMUYMBOCT Ha OpalrHecTa MaHa M TOJICPAHTHOCT KbM PBKIIH.

I'12.2 Nlparos, P. Jleuko, /I. boxxanora, B., TaneBa, K., Hegsnkosa, C. 2020. Copt
Buomn - Ceprudukar cbc 3ammreH Homep 11201 3a HOB copT pacTeHus TBbpJIa
MIeHuIa: HoMep Ha 3asBkara 1094, uznanex Ha 23.09.2020

Omnucanue:

Coptr Buomu mnpousxoxkia OT BBTPEBHAOBA XHOPUAM3AIMS HA JBE HAIIM HAIpPEIHAIN
CEJICKIIMOHHU JIMHUM M € MPEACTaBUTE] Ha 3MMHHUTE TBBPIM IIICHUIM. XaOUTYChT Ha
pacTeHHETO € WM3MPaBeH M Iomaja B Tpylara Ha CPEeJHO CTHOJICHHTE TBBHPAM IMIICHHUIIH,
KJIaChT € Pa3MOJIOKEH SPEKTOMIHO, KOCTO MPH/IaBa YCTOWYMBOCT Ha Hossrane. M3kmacssa 2-
3 nHU mo-paHo OT craHmapTHus copt IIpenen. Kiachkr ¢ cOUT cpeaHo abasr, Os1 ¢ Genn
ocwn U cnabo okocmeH — var. Valenciae. 3spHoTO € cpemHo enpo ¢ yawmkeHa Gopma u
KeXJMM0apeHo JKBIAT [BAT C MHOTO BHCOKAa CTBKIOBHAHOCT, KoATto € Hax 90%.
XeKToaUTpOBaTa Maca B moBeueto roauuu Haasuimasa 79 kg/hl. Tlorennuanst My 3a 100UB €
Hax 800 kg/da. TTo TeXHOJIOTMYHH KadyecTBa, ChIbpP)KaHHE HAa MPOTEHH M MOKBP TIYTCH B
3bPHOTO OTrOBapsi Ha W3MCKBAaHHMATA 3a TIOJIyyaBaHE HAa KadyeCTBEHAa CEMOJIMHA.
XapaxTepHu3upa ce ¢ BHCOKO ChIbp)KaHHE Ha JXBJITH MUTMEHTH B 3bPHOTO M MHOTO JOOpH
KyJMHApHU KadecTBa. ToBa ro ompesens, KaTo W3KIFUUTEIHO MOAXOISII] 32 MaKapOHeHaTa
uHaycTpusi. COpThT € CPABHUTEIIHO TOJIEPAHTCH KbM MPUYMHUTEIIUTE HAa ThOHU 3200 IsIBaHHUS.
XapakTepusupa ce ¢ Jo0pa CTy10yCTOMYUBOCT.

I'12.3 [paros, P. TaneBa, K. 2022. Copt [leitue - Ceprudukar cbc 3alIUTCH HOMEP
11242 3a HOB copT pacTeHus TBbpJAA MILIEHULA: HOMEp Ha 3asBkata 1140, uznaneH Ha
07.07.2022

Onucanue:

Copr [leitue mpousxo/ia oOT BBTPEBUA0BA XUOPUAN3AIMS Ha HAlllaTa CeNeKIIMOHHA JTuHuA []-
7351 n mamms copt Tpakueln u mocieaBal] WHANBUAIYAIEH U MacoB OTOOP B MOKOJIEHHUSATA.
Toli e mpencraBuTen Ha 3UMHUTE TBBPAU MIICHWIIM M C€ OTIWYaBa C MHOTO J00pa
CTYJOYCTOHYMBOCT. XaOUTYChT Ha pacTeHHETO € u3npaBeH. llomaga B rpymata Ha CpegHO
CTHOJICHUTE TBBPAM MIICHUIM U € yCTOMYMB Ha moisraHe. [lo BereranmoHeH Mepuoa ce
M3paBHSBA ChC CTaHAapTUTE. KIachT € pas3mosiokeH epeKTOWIHO J0 Kpas Ha BEreTarusTa,
CPaBHHUTEITHO COUT M ChC CpeAHA IbKMHA. KIachT € OKOCMEH U € Os1 Ha LBST ¢ Oelu yCHIIH
— var. Valenciae. 35pHOTO € cpeIHO €Ipo ChC C1abo yabDKeHa GhopMa U KeXJIHOapeHo KbIT
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LBST, C MHOTO BHUCOKa CTBKJIOBHJIHOCT. XEKTOJIUTPOBATa Maca € BUCOKAa WM HaJBUIlaBa 79
kg/hl. TIo TeXHOIOTHMYHH KadecTBa, ChIbP)KAHHE Ha MPOTEHH W MOKBD TIyTE€H B 3BPHOTO
OTroBapsi Ha M3UCKBAHUSATA 3a MOJy4yaBaHE HAa KauyeCTBEHA CEMOJIMHA. XapaKTepu3Hupa ce ¢
100pO ChABPIKAHHWE HA JKBIATH MUTMEHTH B 3bPHOTO M MHOTO JOOpPH KyJIWHApHU KayecTBa.
ToBa rO0 ompenens, Karo HU3KIIOUYUTEIHO TMOJXOAN] 32 MaKapOHEHATa WHIYCTpPHUSL.
[ToTrennmansT My 3a A00MB JOCTHTA JI0 850 kg/da. CoprsT € TOJEpaHTEH KbM
MPUYMHUTEINTE Ha T'BOHM 3a00JIIBaHUS W TPHUTEKaBa BUCOKA YCTOWUYMBOCT Ha OpamrHecTa
MaHa M JINCTHH IIE€THA.

I'12.4 [Iparos, P. TaneBa, K. 2022. Copt Jleuko - Ceprudukar cbc 3alIUTEH HOMEP

11243 3a HOB cOpT pacTeHMsI TBbpJa IIIEHULIA: HOMEp Ha 3asaBKaTta 1141, uznaneH Ha

07.07.2022
Onucanue:
Copr Jleuko npou3XxokJa OT BBTPEBUIOBA XUOpHIM3aLMs Ha HallaTa HalpeIHala
cesniekiMoHHa JMHUA 16366 u copt benocnaBa. Toll € mpencraBuTesn Ha 3UMHUTE TBBPIU
NIIeHUIM. XaOUTyChT Ha PACTEHUETO € U3IIPABEH U I0M1a/1a B IpyIiaTa Ha CPEAHO CTHOJICHUTE
TBBPAM MILICHUIM. Y CTOWYMB € Ha moJiArane. KiachbT € pas3nonoxkeH nonay-epekrousiHo. [lo
BEreTalioHeH IEpHOJ Ce M3paBHABAa CbC CTaHjapTuTe. KiackT € CpaBHUTENHHU pexaB U
BB, Os1 ¢ Oenu ocuiu U okocMeH — var. Valenciae. 3spHoTo € enpo ¢ yasnkeHa popma u
KEeXJIMOAPEHO JKBAT LBAT, C MHOIO BHUCOKA CTBKJIOBUIHOCT, KosATO € Hax 90%.
XekTonuTpoBaTta Maca B moBeueto roaunu Haasumasa 79 kg/hl. ITo rogunu e che crabuinHa
HOPOJYKTUBHOCT U MOTEHLMATBT My 3a 100uB ¢ Bucok Haa 850 kg/da. Ilo TexHOMOrHYHU
Ka4yecTBa, ChbpP)KaHUE HAa IPOTEHH U MOKBD IIIYTE€H B 3bPHOTO OTTOBAps Ha M3MCKBAHUSATA 32
1ojlyyaBaHe Ha KadyecTBeHa ceMoyinHa. COpThT € TOJEpaHTEeH KbM INPUUYMHUTEIUTE Ha I'bOHU
3abomnsBanus. [IpuTexaBa 1o0pa CTy10yCTONYNBOCT.

I'12.5 [lparos, P., TaneBa, K., Hensnkosa, C., boxanona, B. 2023. Copt Yupnanue —
Ceprudukar cbc 3ammurerH Homep 11269 3a HOB copT pacTeHHs TBbpJa MIICHHUIIA: HOMEP
Ha 3asBkarta 1184, u3manen Ha 23.05.2023

Omnucanue:

Copr UmpnaHde Npou3Xokda OT BBTPEBHIOBA XHOpUAM3AIMS HA HaIlaTa CEJIEKIMOHHA
muaus J[-7261 w uHTpomyuupaHa JuHHUS OT cuMuT-Mekcuko (E-76/08) u mocnensain
MHIMBHUIyaJIeH ¥ MacoB OTOOp B CJIeBAIUTE OKOJIICHHUATA. TOM € mpeacTaBuTeN Ha 3UMHHUTE
TBBPAM TIICHUIM W TPHUTEKaBa 100pa CTYyIOYCTOMYMBOCT. XaOHUTYChT HAa PACTCHUETO €
n3npaseH. [lomaga B rpymara Ha cpenHO CTHOJEHUTE TBHPAHU MIICHUIN U € YCTOWYMB Ha
noJisirane. BeretarMoHHUAT MEpUOJ € MO-KbC OT TO3M Ha cTaHAapTute. KiachT € cpeaHo
IBJTBT, PA3MONIOKEH EPEKTOMIHO U CPAaBHHUTENHO cOMT (TurbTeH). KimachT € CHIIHO OKOCMEH,
Osi1 Ha BAT U ¢ Oenu ycuu — var.Valenciae. 3bpHOTO € cpeiHO eIpo ¢ YMEPEHO yIbJKEHA
dopma 1 KexIMOapeHo KBIT LBAT C BUCOKA CTHKIOBUAHOCT. XEKTOJUTPOBATa Maca € BUCOKa
U TOKPHBA M3MCKBaHMATA. [10 TEXHOJOTMYHU KadyecTBa, ChIbpIKAaHHE HA MPOTEUH M MOKBP
TIYyTeH B 3bPHOTO OTrOBaps Ha M3MCKBaHMTA 32 TOJIydyaBaHE HAa KaYECTBEHH MaKapOHEHU
u3zenus. XapakTepusupa ce J00pH KylnWHapHH KadecTBa. [loTeHmuanbT My 3a J00UB
noctura 1o 850 kg/da. CopThT € TosiepaHTEeH KbM MPUYMHUTEINTE HA THOHU 3a00JIIBaHUS U
MPUTEKaBa CPEeIHA YCTOMYMBOCT Ha OpalllHecTa MaHa U KadsiBa M JKbJITA PHKAa U BUCOKA Ha
JIMCTHH TIETHA.
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I'12.6 [paros, P., TaneBa, K., Hensnkosa, C., boxxanoBa, B. 2024. Coptr WUnupa —
Cepruduxkar cbe 3amureH Homep 11300 3a HOB copT pacTeHHs TBBpJIa MIICHHUIIA: HOMEP
Ha 3asBKkarta 1229, nsnanen na 30.05.2024

Onucanue:

CopThT € ch3aZcH 4Ype3 IMoJioBa XUOpuau3anus Mexay Hammwms auaus J-7763 u copt
Meridiano u mocieaBai] WHIMBHIYaJeH U MAacoB OTOOp B cienBaiuTe mokoseHus. Copt
Winpa e mpeacTaBuTeN Ha 3MMHHUTE TBBPIM IIIEHUITH. XaOUTYChT Ha PACTEHHETO € M3MPaBEH
U T0MajJa B IpynaTa Ha CPEJHO CTHOJCHUTE TBBPAM IIICHUIM, KIACHT € Pa3Moj0kKeH
EPEKTOUIHO, KOETO MPH/IaBa YCTOMYMBOCT Ha MOJIsATaHe. XapakTepu3upa ce ¢ 10 2-3 JHH I10-
JBJIBI BEreTallMOHEH IMEepuoj] OT cTaHaapTute. KiachkT e cOMT cpemHO ABIBI, Osi ¢ Oenn
ycwin u cnabo okocmeH — var.Valenciae. Ocuiute ca Oenu u pasnepBaT B XOPHU3OHTATHA
MOCOKA CIPSIMO KJiaca. 3bPHOTO € CPEAHO €ApO C yAbDKeHa GopMa U KeXJIUOAPEHO HKBJIT
(BT C MHOTO BHCOKa CTBKJIOBHIHOCT, KOATO € Hag 95%. XeKTomuTpoBaTa Maca B IIOBEYETO
roguan  Hazsumasa 80 Kg/hl. Tloremmmanst My 3a mo6mB e wHamx 1000 kg/da. Ilo
TEXHOJOTWYHN KayeCTBa, ChIbPIKaHKE Ha IPOTEMH U MOKBP IIIyTE€H B 3PHOTO OTroOBaps Ha
M3UCKBAHMATA 3a IMOJyYaBaHe HAa KAa4yeCTBEHAa CEMOJIMHA. XapaKTepu3upa Ce C BHCOKO
ChIbPKAHHUE HA JKBJITH IIMTMEHTH B 3bPHOTO M MHOTO J0OpO KyJIWHApHO KadecTBO. ToBa ro
ompezesss, KaTo W3KIIOYUTEIIHO TOAXON] 3a MakapoHeHata uHaycTpus. CopTeT ¢
TOJIEPAHTEH KbM NPUYMHHUTEINTE Ha THOHU 3a00JIIBaHKs U [IPUTEKABA BUCOKA YCTOMYHBOCT
Ha OpalliHecTa MaHa ¥ JIMCTHH MIETHA.

21



