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Abstract

To determine the gene action and nominate good combinators for the wet gluten content

of grain in durum wheat, a diallel cross was performed. Five modern durum wheat varieties
were included in the half diallel combination — Victoria (BG),Deni (BG), Superdur (AT),
Progress (BG) and Predel (BG). The experiments were conducted in the experimental field of
theField Crops Institute in Chirpan by block method in three replications in the period 2014-
2016. The necessary technological analyses were performed in laboratory conditions
according to the relevant standard for measuring the wet gluten content. Statistical data
processing shows that the dominance and over dominance effects have a very important role
in inheritance. Both the additive (GCA) and the non-additive (SCA) gene effects have reliable
significance in inheritance of the trait, with the preponderance of the non-additive ones
(SCA). Significant combinators that increase the value of the trait and ones that reduce it have
been nominated. Two crosses with significant SCA effects: Superdur x Progress and Progress
x Predel were identified.
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Pesrome

3a 1a ce yCTaHOBU F€HHOTO JIEHCTBME M Ja C€ HOMHUHHMpAT J0OpU 001 KOMOWHATOPH 3a
ChJIbP)KaHUETO HAa MOKBP TJYTE€H B 3BbPHOTO IpH TBBbpJATa MIIEHUIA € OCHIIECTBEHA
JMajenHa KpbCTocka. B muanenna kpbcTocka, 6€3 peluIpoyHUTE, ca BKIIOUEHH MEeT MOAECPHH
copra TBBpaa mmeHnna — Bukropus(BG), denn(BG), Cymnepayp(AT), Ilporpec(BG) u
[Ipenen(BG). Onutute ca u3BeneHu B ekcrepuMeHTanHoTo mnone Ha UIIK-Uupnan mpes
2014-2016 roguau B 6JIOKOB METOJ] C TPY MOBTOpeHUs. TEXHOJIOTUYHUAT aHATIN3 € MTPOBEACH
B J1JaOOPAaTOPHH YCJIOBUS IO CTaHIAPTHHS METOJ 3a OIpEeIisiHE Ha ChIbPKAHUETO Ha MOKBD
rIIyTeH B 3bpHOTO. CTaTtucTudyecku oOpaboTEeHUTEe NaHHU IOKa3BaT, Y€ JOMHHHUPAHETO M
CBPBXJIOMUHUPAHETO UMAaT MHOTO Ba)KHa poJisi B HaciensBaHeTo. KakTo aiuTUBHHUTE Taka U
HEaJUTUBHUTE T€HHU e()EeKTH UMaT JIOCTOBEPHO BIIMSHUE B HACIEAsIBAaHETO Ha MPU3HAKa, KaTo
npeBec MMaT HeaJuTUBHUTE TeHHH edekTH. HomuHupanu ca mpobpu oOum KomMOuWHATOpU
JIOCTOBEPHO MOBUIIABAIM CTOMHOCTUTE Ha MPU3HAKa U eAUH HamanaBail. aenTudunupanu



ca 1B KPbCTOCKU ¢ AocToBepHU HeanuTuBHUTE edekru: Cynepayp x IIporpec u Ilporpec x
[Ipenen.
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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.
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Pesrome

Ha ©Gaszara na 34 mukpocarenutHu Jokyca (SSR)e ompeneneHo TeHETHYHOTO
pa3HooOpasue u cTpykrypa B Kosekius ot 90 tBepau mmenurm (Triticum durum desf.),
ChCTOSIIA c€ OT 62 cOpTa M CENIEKIIMOHHU JIMHUHU, MPOU3XO0XKJIAIIN OT JIBE arpOeKOJIOITMYHU
30HM B bbarapus (CesepHa u IOxxna bearapus), 28 untpoayuupanu copta ot KOrosanasnHa,
Hentpanna u WM3touna EBpoma u CAILl. HabmtonaBaHOTO TeHETHMYHO pa3zHOOOpa3ue B
chBpeMeHHaTa TBbpaa nuenuna € 0,5612 ¢ 6,88 anena Ha nokyc. AHaIU3bT HA FEHETUYHATA
CTPYKTypa Ha MomyJaiusaTa ¢ U3M0I3BaHe MOJEIHO 0a3upaH METOo]l IoKa3a HaJlnyhe Ha JBe
cyonomymnanuu (K=2), otnensimu coproBere ot IOxna benrapus (SP1) ot Bcuuku octananu
(SP2) coprose ot FOro3anaana u lentpanua Espona, u CeBepua bwirapus. [Tocneasamusat
aHaJM3 Ha FeHeTHYHaTa CTpyKTypa npu K=4 paskpuBa JONBIHUTEIHO pa3/eisHe Ha BCSKa
cyomonynamus Ha ae (SP1-2, SP1-4, SP2-1, SP2-3). DAPC anamm3sr u UPGMA
JeHaporpamara, 6azupanu Ha SSR naHHM, ca B chriacue ¢bC CyOnomynanuuTe, 1epuHUpaHn
or STRUCTURE anammza. PCA ananmu3bT Ha 5 BaXXKHM arpOHOMHYECKH IMPH3HAKA IMOKa3a
Hail-BUCOKa Kopenaius MeXIy J00MBa MU BHCOYMHATAa HAa PACTECHHUATAa U Je(pUHHpA JIeceT



ceneknnoHHU JuHUM OT FOxHa bearapus, xato Haii-oOeliaBamiyd IO OTHOIICHHWE Ha
crabmiHocTTa Ha JoOMBa. Hamero wu3cnenBaHe IMOKa3Ba BpPb3Ka MEXKAY TIeHETHYHATA WU
(deHoTHITHATA CTPYKTypa HA TOMYNANMATA, PA3ACIIUKH TEHOTHUIIOBETE CIOPE] TEXHHS
arporeorpadcku mpousxoj. I[lomydeHute pe3ynaratu 1me OBAaT IOJNE3HH, KAKTO 3a
CENIeKIIMOHEPUTE, TaKa M 3a (pepMepuTe M MOTaT Ja MOCIy)XaT Karo 0a3a 3a IUIAHWpaHEe Ha
CEJICKIIMOHHUTE MPOTpaMH 3a MOA00psBaHEe HA JOOMBHUTE OT TBbpJaTa MIICHUIA, B YCIOBHATA
Ha BOJICH Je(HIIHT.
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Yield Assessment in Different Phenophases of Wheat Breeding Experiment Based on
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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. Thetested 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 (R2 = 0.49; MRSE = 0.58kg/plot; rRMSE = 6.1%).
However, the nonparametric model, GPR, computes per pixel uncertainty estimation, making
it more appealing for operationaluse. 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 foundonly for LAl (R2 = 0.48; MRSE = 0.64;
rRMSE = 13.5%) and LCC (R2 = 0.49; MRSE = 31.57 mg m—2; 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.
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Pe3rome

N3o0paxenus ot 6e3mwioTHU jerarenHu anapatu (bBJIA) 3a u3Bnmnyane Ha (QEHOTHITHH
JaHHU B IOJKpENa Ha M3CJIeJBaHUATAa B 00JIacTTa Ha CEJEKUHUATAa Ha PAacCTeHHs € Tema C
HapacTBalll HWHTEpeC TMpe3 mocienuute roawan. @OeHoTunmpaHeTo, Oa3upaHO Ha
M300paXkeHusi, Mpeasiara peauiia MPEeAUMCTBAa KAaTO BUCOKA MPOCTPAHCTBEHA M BpeMeBa
pasaenurenHa criocoOHOCT Ha M3BJICUECHUTE JIAHHU, KAKTO U OBP3 M HE pa3pyliaBail METO] 3a
roJiyuaBaHe Ha JaHHU. ToBa mpoyuBaHe oOyyaBa NapaMeTpPUYHU U HemapaMeTpUyHU
PETPECHOHHN MOJICIM 3a M3BJIMYaHE HA MHJICKC Ha juctHata moBbpxHOCT (LAI), msam Ha
abcopOupanara QorocuHTeTHyHO akTUBHA paauarnus (fAPAR), nmsm or moBbpXHOCTTa Ha
noysata, nmokpura ¢ pactutenHoct (fCover), cbabpxkanue Ha xjopoduin B mucrara (LCC),
cbhabpkanue Ha xyopodun Ha HuBO noceB (CCC) u mobus 3bpHO (GY) OT celeKIroHeH
eKCIIEPUMEHT Ha 3WMHA TBBpJA MIIECHUI]A OT YeTHPUKAHATHU wu300paxeHus or bJIA.
HazemHute nanHu, cbOupaHu Mo BpeMe Ha JIBE MOJIEBU KAMITAHUW M IOMBIHEHHU C JaHHU OT
MPEIUITHO TPOyYBaHEe, Ce WM3IOJ3BAT 3a pa3paboTBaHe Ha Mojen. HaGopbhT OT HAaHHU €
pasJesieH Ha CIIy4aeH MPUHIMI Ha JIBE 4acTH, e€Ha 3a oOydyeHHe W e[Ha 3a TeCTBaHE Ha
MojenuTe. TecTBaHUTE IMapaMETPUYHH MOJETH H3I0I3BaT (opMysia Ha BereTallMOHCH
UHJEKC U mapamMeTpuyHu QyHKIuu. TecTBaHUTE HemapaMeTpUYHU MOJENTH ca Oa3upaHu Ha
perpecun mo Merona Ha Hai-mankute kBagpatu (PLSR), na npousBonna ropa (RFR), na
nogabpkaim BekTopu (SVR), Ha omopHm BekTopu ¢ Haii-manbk KBagpaT (KRR) u Ha
I'aycosu mporecu (GPR). U3Bieuenure 6uou3nyHU MapamMeTpu 3aeHO C TPAAUIMOHHHUTE
(heHOTUITHY MpU3HAILK (BUCOUMHA HA PACTEHUTA, TOOUB 35PHO U OPATHUMOCT) Ce aHAIM3UPaT
3a OTKpWMBaHE Ha TEHETHYHO pa3HOOOpasme, ONHM30CT M CXOJCTBO B H3CIICIBAHUTE
reHotunoBe. OEHOTUITHUTE MPHU3HALKM ca u3Mmoi3BaHd B AHanm3a Ha Bapuanca (ANOVA),
TecT Ha [IbHKaH, KOpeNalMOHHWS aHAIM3 M aHaiMM3a Ha rIaBHUTe KommoHeHTu (PCA).
[TapameTpuuHHUTEe U HETAPAMETPUYHHUTE MOJIENU MOKA3BAT OJIM3KU PE3yNTaTH 3a U3BIMYAHE
Ha GY, KaTo mapaMeTpUYHUTE MOJIEIH TOKa3BaT MaJIko Mo-BuUcoka ToyHOcT (R2 = 0,49;
MRSE = 0,58 kg/mapuenka; rRMSE = 6,1%). Henmapamerpuunust mojen, GPR, uzuucnssa
OIICHKa HAa HECHTYPHOCTTa HAa HUBO THUKCEN, KOETO TO TPaBH TO-TIPHUBIICKATEICH 3a
onepaTuBHa ymotpeba. OcBeH TOBa, HAIIUTE Pe3yATaTH MOKa3BaT, 4e BBHB ¢azara MieyHa
3psioct, GY ce mporHosmpa mo-mobdpe ot ¢asza medrex. HemapamerpuaHute Moaenu
MOKa3BaT Mo-I00pU pe3ynTaTtd 3a ompefensHe Ha Ouodusuunu mapamerpu, karo GPR
mpeJicTaBs Hal-BHUCOKaTta e()eKTHMBHOCT Ha MPOTHO3WpaHe. He3aBUCHMMO OT TOBa, CTAOWIIHU
Mozenu ce Hamupat camo 3a LAI (R2 = 0,48; MRSE = 0,64; rRMSE = 13,5%) u LCC (R2 =
0,49; MRSE = 31,57 mg m—2; rRMSE = 6,4%) u cnemoBarenHo Te ca €IUHCTBEHUTE
JTUCTAHIIMOHHO ONpe/eNeHr (PEeHOTHUITHH MPU3HAIY, BKIIOYEHH B CTATUCTUYECKHUS aHAIM3 32
MpeABapUTENIHA OIIEHKAa Ha MPOAYKTHBHOCTTA Ha miieHunara. Pesynrarure or ANOVA u
PCA wumiocTpupaT, ye MONy4YeHUTE AUCTAHIIMOHHO OIpeaeNeHH (PEHOTHIHH MpHU3HAIM ca
IIEHHO JIOITBJTHCHHUE KbM TPAJAUIIMOHHUTE (DEHOTHUITHH IMPU3HANN B MIPOYUBAHUS 32 CEIICKIIAATA
Ha pacTeHHsTa. BspBame, 4e Te3u MpeABApPUTEIHH pe3yaTaTH OMXa MOTNIA J1a YCKOPST
MPOrpaMHUTE 3a MOJ0OpsBaHE HA KYJITYpUTE; BBIIPEKH TOBA, BCE OIE Ca HEOOXOMMHU TTOBEYE
WHTEPIUCIUIUIMHAPHN U3CJIEeIBaHUS, KAaKTO U OIEHKAa Ha HECUTYPHOCTTA Ha AMCTAHIIMOHHO
onpeneneHuTe GEHOTUITHU TTPU3HAIIN.
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Abstract

The experiments were conducted under field conditions in the breeding-experimental field

of Field Crops Institute - Chirpan in four consecutive years. It was used randomized block
design in three replications. The accepted technology for growing durum wheat has been
applied. Nine quantitative traits were studied, seven of them being elements of productivity
and the other two being related to grain quality. The aim of this study was to establish genetic
variability, heritability and genetic advance in five modern durum wheat varieties crossed in a
diallel design and their F1 generations. Significant genetic variability was found among the 15
tested genotypes for all studied traits. The genotype-environment interaction was statistically
significant for all traits with predominantly larger PCVs than GCVs. The traits plant height,
productivity tillering, main spike length, grains number per main spike, grains weight per
main spike, thousand grain weight were characterized by high heritability (h2BS%) over 60%
and high genetic advance (GA%) over 20%. For the traits characterizing the grain quality of
durum wheat was established, moderate heritability and low genetic advance, which makes
the effective selection difficult. Additive gene effects control plant height, productivity
tillering, main spike length, grains number per main spike, grain weight per main spike and
thousand grain weight. An effective selection of genotype by phenotype can be applied to
them. This information will be useful in the implementation of breeding programs to improve
durum wheat.

Hparos, P., Vp, 31, Humurpos, E. 2022. I'eHernuHo BapupaHe, HACICASIBAHE H
TeHETUYEH HAIMpEeAbK 32 BaXKHU KOJMYECTBEHM MpPHU3HAIM MpH TBbpAara mienuna: Yact |.
Bulgarian Journal of Agricultural Science. 28(4), 691-698. ISSN(print): 1310-0351,
ISSN(online): 2534-983X Web of Science Q4 IF-0,009; Scopus Q3 SJR-0,250

Pe3ome

ExkcnepumeHnTHTE Ca MPOBEIEHU MPH MOJICKH YCIOBHS B CEJIEKIIMOHHO OMUTHOTO MOJIE Ha
NIIK-Yupnan B 4eTupu MoOcCienoBaTeNHU roauHu. M3mon3BaH € paHIoMH3UpaH OJIOKOB
MeToA B Tpu noBTopeHus. [IpuiokeHa e mpuerata TEXHOJIOTHS Ha OTIVIEKJIAHE 3a TBbpAA
nmeHuna. M3cineaBanu ca  aeBeT  KOJIMYECTBEHW TMPU3HAKA, CEJIEM CBBP3aHH C
MPOJYKTUBHOCTTA U JIBa CBBP3aHU C KAUECTBOTO Ha 3bPHOTO. LlenTa Ha u3cieaBaHeTo € 1a ce
MPOYYH TEHETHYHOTO BapUpaHE, HACIEASIBAHETO U T€HETUYHHS HANPEIAbK MPU MET MOJECPHHU
copTa TBbpJa MIIEHUIA U TEXHUTE KPHCTOCKU B F1. YCTaHOBEHO € T€HETUYHOTO BapHpaHe
MEXIy TIETHAJCCETTe W3MHUTBAaHW TEHOTHNA TP BCUYKH H3CIEJBAHU TMPU3HAIM.
B3aumoaeicTBHETO TeHOTUII-Cpella € JIOCTOBEPHO 3a BCHYKHM MpPU3HAIM U (HEHOTUITHHUSAT
KOe(UIIMEHT Ha BapHpaHe € TOo-rToJisiIM OT TeHoTunHus. [Ipu3HanmTe BHUCOYMHA HAa
pacTeHusTa, MPOIYKTUBHA OPaTUMOCT, AbJDKMHA HA Kjlaca, Opoil 3ppHA B IIaBeH KJac, Terjo
Ha 3bpHaTa B IJIABEH KJac M MacaTa Ha XWIAJa 3bpHA C€ XapaKTepu3upaT C BHUCOKA
Hacneasemoct Han 60% wu BucOK TeHetnueH Hanpenbk Haa 20%. Ilpu npusHanure
XapakTEepU3UpaIld KadeCTBOTO HAa 3bPHOTO € YCTAaHOBEHO CPEIHA HACIEASIeMOCT M HHUCHK
TeHETUYEH HaIpeIbK, KOETO 3aTpyaHsABAa €(PEeKTUBHUA OTOOp. ATUTHUBHUTE T€HHH €(EKTH
KOHTPOJIUpAT BUCOUYMHATA HA PACTEHUATA, IPOJYKTUBHATA OpPAaTUMOCT, Nb/DKMHATA HA KJlaca,
Oposi 3bpHA B KJIac, TETJIIOTO HA 3bpHA B KJIaC M Macara Ha Xuisaa 3ppHa. [Ipu TaX Moxe na ce
npoBexaa epekTuBeH oTOop Ha reHoTun no ¢enorun. Tasu nHdopmanus me 6bae MHOTO
TOJIe3HA 32 MOJA00psBaHE HA CENEKIIMOHHUTE MPOTPAMHU MO TBHP/A MIICHHIIA.
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Abstract

The aim of this study was to estimate genetic variability, heritability and genetic advance

for quantitative traits related to productivity and quality in F, segregating generation of durum
wheat. On the other hand these parameters will be calculated for every single hybrid
combination. The experiments were performed in a randomized block design in three
replications under field conditions using the adopted cultivation technology. Modern
statistical evaluation methods were applied to the results. The analysis of variance revealed
highly significant differences among the genotypes for all traits measured. Phenotypic
coefficients of variation were generally higher than genotypic coefficients of variation for all
traits studied, indicating the influence of the environment. Plant height, main spike length,
grains weight per main spike and thousand kernel weight expressed high heritability coupled
with high genetic advance indicating that most likely the heritability is due to additive gene
effects. The trait grains number per main spike coupled high heritability and moderate genetic
advance and was also controlled by additive genetic effects. An effective selection of
genotype by phenotype can be conducted to them. Regarding the traits plant height, main
spike length and grains number per main spike GXE was nosignificant. Generally in this
research, genetic parameters for the traits were reasonable as expected, because this
experiment was conducted for three consecutive years and also evaluation of genotypes was
based on genetics variance. High heritability coupled with high or moderate GA% and low
GXE interactions indicate that these yield components of durum wheat can be improved by
pure line selection. In certain hybrid combinationsuch as: Superdur X Progres (SxP), Progres
X Predel (PxPr), Deni X Predel (DxPr), Victoria X Superdur (VxS) and Victoria X Deni
(VxD) it is possible with a selection in them to improve pure lines on several traits at the same
time, as they coupled high heritability and high genetic advance. This information is very
useful for breeders and their programs and would be valuablefor improving the genetic
diversity of durum wheat and creating new, more productive lines/varieties.

Hparos, P., Vp, 3. Jlumurpos, E. 2022. I'eneTnuHo BapupaHe, Haclie[sSBaHE H
TCHETHYCH HAINpPEeIbK Ha BaXHHM KOJWYCCTBEHHW IMPHU3HAIM CBBP3aHU C MPOIAYKTUBHOCTTA U
Ka4ecTBOTO BbB F; reneparust Ha TBbpAa mimenuia: Yacr 1. Bulgarian Journal of Agricultural
Science. 28(4), 699-708. ISSN(print): 1310-0351, ISSN(online): 2534-983X Web of Science
Q4 1F-0,009; Scopus Q3 SJR-0,250

Pesrome

Lenta Ha TOBa mMpoy4YBaHe Oellle J1a ce OICHW TeHETHYHOTO BapUpaHe, HACIEISIBAHETO U
TCHETHUYHUSI HANpeIbK Ha KOJMYECTBCHM IPHU3HAIM, CBBP3aHH C MPOJIYKTUBHOCTTA H
KauecTBOTO B F, mokosieHne ot TBBpaa mmieHuna. OT apyra cTpaHa, Te3W MapaMeTpH IIe
ObJaT W3YMCICHW 3a BCsIKa OTAeNHa XuOpuaHa KomMOuHanus. ExcnepuMmeHntuTe ca
OpPraHHU3UPAHU B paHJAOMHU3HPaH OJOKOB METOJ B TPY MTOBTOPCSHHUS TIPH ITOJICKH YCIIOBHUS, KaTO
Ce WU3MOJN3Ba TMpUeTaTa TEXHOJOTUS Ha oOTriexkaaHe. llpumokeHn ca ChBpEeMEHHHU
CTAaTHCTUYECKH METOJIM 3a OICHKa Ha pe3yiTaThTe. AHAIM3BT Ha BapHaHCa pa3KpHUBa
JOCTOBEPHHU pazNUYMsi MEXIy TEeHOTHIIOBETE 3a BCHUYKH HW3CIEABAHM IPU3HAIIM.
DEeHOTUTTHUTE KOCPUITUCHTH Ha BapHpaHe ca MO-BUCOKH OT I'EHOTHITHUTE KOS()HUIIMEHTH Ha
BapUpaHe 3a BCHYKHM H3CJIECIBAHU MpPH3HAIM, KOETO TIOKa3Ba BIUSHUETO Ha Cpelara.
BucounHara Ha pacTeHHETO, IBDKHHATA HA KJlaca, TETJIOTO HA 3bpPHATA B KJIaC M MacaTa Ha
XWIIAJa 3bpHA UMaT BHCOKA HACIEAseMOCT, ChUe€TaHa ¢ BUCOK IM€HETHYEH HAMpPEIbK, KOETO



MOKa3Ba, Y€ HACIIIIBaHETO CE IIbJDKM HA aJUTHBHUTE IeHHU eekTH. bposT Ha 3bpHaTa B
KJIaC MMa BHCOKA HAcJEIIeMOCT U CPElIeH FeHETHUCH HANPEIbK M CHINO C€ KOHTPOIUpA OT
anuTuBHHUTE TeHHH edekTu. [Ipu Tax Moxe aa ce nmpoBene epekTuBeH 0TOOp HA TEHOTHI O
¢enorun. I[lo oTHOmIEHHE HA MpHU3HAIMTE BHCOYMHA HA PACTEHHETO, JBDKMHA HA Kjaca U
Opoii 3bpHa B KJIaC B3aMMOJICHCTBHETO T'€HOTHUII-Cpea € HeaocTtoBepeH. KaTo msimo B ToBa
M3CIIeIBaHe TEHETHYHHUTE IapaMeTpH Ha NpPU3HAUTE ca KAaKTO CE OYaKBa, Thil KAaTo TO3M
SKCIIEPUMEHT € MPOBEJCH B MPOABIDKCHUE HA TPU MOCJICAOBATEIIHU TOJMHHU M OLICHKATa Ha
reHOTUIOBeTe Oemle OasupaHa Ha TEHETUYHOTO BapupaHe. Bucokara HacnenseMocT chyeTaHa
C BHCOK WJIM CpEICH TCHETHYCH HANpeIbK U HHCKO B3aUMOJCHCTBHE T€HOTHII-CPEa,
[IOKa3BaT, 4e Te3W KOMIIOHEHTHM Ha J00WMBa NpH TBBpAAaTa NIICHWIA Morar jaa Obaar
no00peHn Ype3 Ch3AaBaHE HA YUCTH JUHHMU. B ompeneneHn XxuOpHIHN KOMOMHALMHU KaToO:
Cymepayp x Iporpec (SxP), Ilporpec x IIpenen (PxPr), deuu x Ilpenen (DxPr), Buktopus
x Cymepayp (VxS) u Bukropus x Jlenu (VxD) e Bb3MOXKHO ¢ IpuUjiaraHe Ha oToOp B TAX Ja
Ce MOJydYaT YHCTUTE JIMHUM 1O HIKOJIKO INPH3HAKa €THOBPEMEHHO, ThH Karo ChueTaBaT
BHCOKA HACJIEIIEMOCT ¥ BUCOK F€HETHYEH HampeAbK. Ta3u nHpopMalLus € MHOTO MoJie3Ha 3a
CEJICKIIMOHEPUTE M TEXHHTE MPOTrpaMu W OM Omia IeHHa 3a MOoJ00psSBaHE HA TCHETHYHOTO
pa3HoOoOpa3ue Ha TBbP/A MIICHUIIA U Ch3aBaHEe HA HOBH, MO-TPOAYKTHBHH JIMHUU/COPTOBE.

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
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 m2 . The trait
yield for 27 genotypes 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 possible to create a strategy for increasing the yield of durum
wheat and create new stable varieties.

Nparos, P., Tanera, K., Jumutpos, E. VYp, 31. 2022. B3aumojeiicTBie TeHOTHII-
cpena M CTaOWIHOCT Ha J00KMBa MPH TeHOTUIIOBE TBBpAa miieHuma. Scientific Papers. Series
A. Agronomy, LXV(1), 297-303. ISSN(print); 2285-5785, ISSN(online): 2285-5807 Web of
Science

Pe3rome

Ienta Ha TOBa M3cieABaHe Oellle JAa c€ YCTAaHOBU B3aMMOJEHCTBHETO T'€HOTUII-Cpena 3a
100UB 3bpHO U (PeHOTHITHATA CTAOMIIHOCT Ha 27 TeHOTHUIA TBBpa MIIeHuIa. M3ciaeaBaneTo e
IIPOBEJIEHO B ONUTHOTO 1oje Ha MHcTuTyTa 1o nosckure Kyntypu — Yupnan. M3cnensanure
TEHOTHUIIOBE Ca OTIJIEaHU B paHIOMHU3HpPaAH OJIOKOB METOJ] B YETUPHU IOBTOPEHHMSI C TOJIEMUHA
Ha OINMTHATa MaplesKa OT 15m?. 3a tpuronuiner nepuoxa (2015-2017 r.) e nabmronaBaH
npu3Haka J00uB 3bpHO mnpu 27 reHoruna. [IpunoxkeHa e MecTHaTa TEXHOJIOTHS 3a
OTIVIEKIAHE Ha TBbpAa MUIeHHMNA. l3mosn3BaHM ca AWCIIEPCHOHEH aHalW3, aHajlu3 Ha



CTaOUITHOCTTAa M KIBCTEPEH aHaiW3. YCTAHOBEHO € JOCTOBEPHO BIIMSHHE HA TEHOTHIIA,
cpenara (TomMHA) W B3aUMOJCWCTBUETO TCHOTHIIXCpelna BBPXY H00MB 3bpHO. Cpenmara
(romMHAa) MMa HAW-TOJISIMO BIIHMSIHHE BBPXY M3Pa3sBAHETO HA MpHU3HAKaA J00UB 3bpHO. Criopen
€IHOBpEMECHHATa OIICHKAa 3a BHCOK JOOMB W crabmimHocT mo Kang, reHotumnosere ce
nojapexaar kakro ciensa: D-8159, D-8148, Reyadur, Saya, D-8032, D-8031, D-8036, D-
8040 m D-8091. Ot mosydyeHUTE pe3yiTaTH € BB3MOXKHO Jla C€ CBh3/aJie¢ CTpaTerus 3a
yBeJIMYaBaHE HA JOOMBA OT TBHP/IA MIIICHUIIA U Ch3/IaBaHe HA HOBH CTAOWMIIHU COPTOBE.

7. Dimitrov, E., Uhr, Z., Delibaltova, V. and Dragov, R. 2022. The genetic distance of
advanced lines common winter wheat by important economic traits. Scientific Papers.
Series A. Agronomy, LXV(1), 289-296. ISSN(print); 2285-5785, ISSN(online): 2285-
5807 Web of Science
Abstract
The study was conducted in the period 2019-2021 on the experimental field of IRGR "K.
Malkov” Sadovo. Twenty advanced breeding lines and four common winter wheat varieties
were studied according to important economic traits. Grain yield, plant height, thousand grain
weight and test weight were reported. To assess the genetic similarity and distance between
the different genotypes, cluster analysis and analysis of the main components were applied.
Based on the results of the cluster analysis, the studied genotypes were divided into five large
cluster groups. The applied analysis of the main components shows that the components PC 1
and PC 2 explain 67.9% of the total variation of all traits by genotypes. The line MX 270/86
and the Enola variety, located in the most distant parts of the coordinate system, can be
mentioned as a source of strong variation and genetic difference.

HOumutpos, E., Vp, 3n., Henmbanrosa, B. and [paros, P. 2022. T'enernuna
JTUCTAHLIMSA Ha HalpeIHAIMU JIMHUM OOMKHOBEHA 3MMHA IIIEHULA 10 BaXXHU UKOHOMHUYECKU
npusnanu. Scientific Papers. Series A. Agronomy, LXV(1), 289-296. ISSN(print); 2285-
5785, ISSN(online): 2285-5807 Web of Science

Pesrome

[IpoyuBanero e mpoBeneno B nepuoaa 2019-2021 r. B onutHoTo mosie Ha UPTP K.
MankoB” rp. CanoBo. [IpoyueHu ca nBajeceT HamnpegHAIM CEJEKIMOHHHU JIMHUUA U YETHPU
copra OOMKHOBEHa 3MMHA IMIIEHUIA IO BaXHM CTONAHCKM mpusHanu. lIpocnenenu ca
MpHU3HAIUTE JOOUB 3bPHO, BUCOUMHA HA PACTEHHTA, Maca Ha XUJISAA 3bPHA U XEKTOJIUTPOBO
Teryjo. 3a OlEHKa Ha TEeHEeTUYHOTO CXOJCTBO U OTAAJIEUYEHOCT MEXIY pa3InyHUTE
T€HOTHUIIOBE, Ca MPWJIOKEHU KIBCTEPEH aHajdu3 W aHaJIU3 HAa OCHOBHHUTE KOMIIOHEHTU. Bb3
OCHOBA Ha PE3YJNTATUTE OT KIBCTEPHHUs AHAJIU3 W3CIICBAHUTE I'€HOTHUIIOBE CE pa3leisaT Ha
TIET TOJIEMU KIIbCTEpHU TpynHu. [IpunokeHusIT aHann3 Ha OCHOBHUTE KOMIIOHEHTH 1OKa3Ba, 4e
kommonentute PC 1 u PC 2 o6sicusiBat 67,9% 0T 00110TO BaprpaHe Ha BCUYKU MPU3HAIU TI0
rerotunose. JInunusata MX 270/86 u coprsT EHOna, pasnonokeHu B Hail-OT/1a€YeHUTE YaCTH
Ha KOOpJMHATHATa CHCTEMa, MOXE J1a C€ CIIOMEHAT KaTO M3TOYHUK HAa CUJIHO I'€HETUYHO
BapupaHe.

8. Dragov, R., & Samodova, A. (2020). Evaluation of the yield stability of durum wheat
varieties grown in the Pazardzhik region. Rastenievadni nauki, 57(5) 8-13 (BQ)
ISSN(print): 0568-465X, ISSN(online); 2534-9848 Web of Science (CABI)

Abstract

The genotype-environment interaction and the stability of the yield of three varieties of

durum wheat has been studied (Progress, Predel and Victoria), the varieties are created at the



Field Crops Institute — Chirpan. The stability variances ci2 and Si2 have been calculated by
Shukla, along with the ecovalence Wi by Wricke and the stability criterion YSi of Kang. The
results indicate that according to YSi of Kang, the most stable variety is Progress with a
normal period of sowing and two procedures of introduction of the nitrogen fertilizer,
followed by Victoria with the same period of sowing and fertilization. The highest stability of
the yield of grain coincided with the highest yield. The Progress variety yielded 3.88 t/ha for
the first period of sowing and two times of nitrogen fertilizer introduction. The sowing
periods have a greater impact on the grain yield with the Predel variety than the periods of
input of the nitrogen fertilizer.

Nparos, P. & Camonosa, A. 2020. Onenka Ha cTaOMITHOCTTA HA JOOUBA MIPH COPTOBE
TBBpJa, MIICHNUIIA OTIVICKIAHN B MMa3ap/DKUIIKKA paiioH. PactenuneBbnnu Hayku, 57(5), 8-13.
ISSN(print): 0568-465X, ISSN(online); 2534-9848 Web of Science (CABI)

Pe3rome

[IpoyyeHo e B3aMMOJEHCTBUETO TEHOTHUII-CpeAa M CTAOMIIHOCTTa Ha J0OMBA IpPHU TpHU
copta tBbpAa nienuna (Ilporpec, [lpenen u Bukropus), ce3aanenu B MHCTUTYTa 1O MOJICKU
Kyntypu —Ywupnan. M3umcnenn ca Bapmancute Ha crabwiHocT oi 2 m Si2 mo Shukla,
exoBasieHca Wi o Wricke u kputepus 3a crabuinHocT Y Si Ha Kang. Pesynrartute nokassar,
ye cnopen YSi Ha Kang, Haii-crabunen e copt [Iporpec npu HOpmanieH Cpok Ha ceutda u
JIBYKPAaTHO BHACSHE Ha a30THHS TOp, clelBaH OT BUKTOpUS Ipu CHIIUS CPOK HA ceutda u
TopeHe. Haii- BucokaTa cTaOMIIHOCT Ha JAOOMBA 3BPHO CHBIAJA W C MOJYYCHHUS Hal-BUCOK
no6us. Ot copt [Iporpec e nmonyuen qo6us 3,88 t/ha mpu mbpBU CPOK HA CEUTOA U ABYKPATHO
TopeHe ¢ a30T. CpokoBeTe Ha ceuTOa OKa3BaT MO-TOJISIMO BIMSIHME BbPXY JOOMBA 3bPHO IPU
copt IIpenen, OTKOIKOTO CPOKOBETE Ha BHACSHE Ha a30TEH TOP.

9. Dimitrova, V. and Dragov, R. 2021. Breeding assessment of new promising cotton
lines. Agricultural Science and Technology, 13(3), 234-239. ISSN(print): 1313-8820;
ISSN(online): 1314-412X Web of Science (CABI)

Abstract

Cotton breeding in Bulgaria is mainly aimed at improving the earliness, productivity and

fiber quality of modern varieties. The creation of new genetic diversity is one of the basic
prerequisites for the success of breeding programs. The aim of the study was to evaluate
cotton lines obtained by intraspecific and remote hybridization combined with backcross
technology, with a view to their most effective usage in selection. Twenty-three lines were
included in competitive variety trials conducted during the 2014-2017 period. The averaged
results showed that lines 550, 639, 641, obtained by remote hybridization, appeared to be very
promising. These three lines were distinguished by the best combination of productivity, fiber
length and fiber lint percentage, and by these three indicators they exceeded the standard
variety Chirpan-539. A new cotton variety Aida (No. 457) was approved, which in seed
cotton yield and fiber yield, and technological fiber properties surpassed the standard varieties
Chirpan-539 for earliness and productivity and Avangard-264 for fiber quality. The candidate
variety 535 continued the state variety testing. Two new candidate cotton varieties No. 550
and No. 553 were released. In the state variety testing the three candidate varieties confirmed
their qualities. The obtained lines, distinguished by one trait or by a complex of qualities,
enriched the gene pool of Bulgarian cotton.

Jumutposa, B. and JIparos, P. 2021. CenexiinoHHa OIleHKA Ha HOBU MEPCIICKTHUBHU
muann mamyk. Agricultural Science and Technology, 13(3), 234-239. ISSN(print): 1313-
8820; ISSN(online): 1314-412X Web of Science (CABI)



Pesrome

Cenekuuara Ha namyka B bbiarapus € HacoueHa OCHOBHO KbM IOJOOpsBaHE Ha
paHO3penocTTa, MPOAYKTUBHOCTTA U KAa4eCTBOTO HAa BIAKHOTO Ha CHbBPEMEHHUTE COPTOBE
namyk. Cb3/1aBaHETO Ha HOBO I'€HETUYHO Pa3HOOOpasue € elHa OT OCHOBHUTE IPEANOCTaBKH
3a ycliexa Ha CeJIEKIIMOHHUTE IporpaMu. LlenTa Ha ToBa u3cienBaHe € CEJIEKLIMOHHA OLICHKA
Ha JMHUM NaMyK, MOJYy4YeHHM 4pe3 BBTPEBHMJIOBA U OTAaleyeHa XUOpUAM3alus ChbUYETaH C
OEKKpPOC TEeXHOJIOTHSI, C OTJIe/] Ha Hal-e()eKTUBHOTO MM HM3IOJ3BaHE B cejekiusTa. [[Banecer
Y TPU JIMHUY Ca BKJIIOYEHHU B KOHKYPCHU COPTOBHU ONUTH, U3BeeHU mpe3 nepuona 2014-2017
r. OcpeHEHUTE PE3yTaTH MOKa3BaT, Y€ MHOIO nepcrnekTUBHU ca quHuuTe Ne 550, Ne 639,
No 641, monmydenn 4pe3 oTaaliedueHa xuOpuamu3anus. Te3u Tpu JIMHUM Ce OTJIMYaBaT C Hai-
100pO ChUETaHUE HA NMPOIYKTUBHOCT, ABDKMHA U PAHJIEMaH Ha BJIAKHOTO, KaTO U 10 TPUTE
MOKa3aTeNsl MPEBB3X0KAAT cTaHAapTHUs copT Yupnan-539. YTBbpaeH/IpU3HAT € HOB COPT
namyk - Auna (Ne 457), KoifTo o 100MB Ha CypOB NMaMyK, TOOMB Ha BIAKHO ¥ TEXHOJIOTHYHH
KayecTBa Ha BJIIAKHOTO IPEBB3X0XK/]1a CTaHAapTHUTE copToBe — Ynpnan-539 3a paHO3penocT U
NPOAYKTUBHOCT M ABaHrapa-264 — 3a xadectBo Ha BiakHoTo. Jlunms Ne 535 e 3a Tpera
rOZIMHA B JbP>KaBHO COPTOM3NUTBaHE. M3IpueHn ca olle Ba HOBU KaHAWJAT-COPTa NaMyK -
Ne 550 u Ne 553. B nbpkaBHOTO COPTOM3IUTBAHE TPUTE KaHIUAAT-COpTa MOTBBPIKIABAT
KayectBaTa cd. IlomyyeHuTe JNHMHUM, OTIMYMIM CE€ MO €IUH MPHU3HAK WIM KOMIUIEKC OT
KayecTBa 00oraraBar reHoQoHAa Ha OBJITapCKUS TaMYK.

10. Taneva, K. Dragov, R., Petrova, |., Bozhanova, V. 2015. Study of basic parameters of
the quality of graind in durum wheat genotypes. Agricultural University — Plovdiv,
Scientific works, LIX, 2, 75 - 86. ISSN(print): 1312-6318; ISSN(online): 2367-5845
Web of Science (CABI)

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.

Tanesa, K., JIparos, P., Iletpoa, . & boxxanosa, B. 2015. M3cneaBane Ha OCHOBHU
IIOKAa3aTeI CBbP3aHM C Ka4eCTBOTO HAa 3bPHOTO MPU I€HOTUIIOBE TBBHPJA MIICHULA. ATpapeH
yuuBepcutet — [lnoaus, Hayunu tpynose, Tom LIX, ku. 2, 75 - 86. ISSN(print): 1312-6318;
ISSN(online): 2367-5845 Web of Science (CABI)

Pesrome

B wu3cnenBaneTo ca BKJIIOYEHHM 25 JIMHUM 3UMHA TBBpJAA IMIICHUIA OT CEJIEKIIMOHHATa
nporpaMa Ha MHCTUTYT Mo mojickuTe KynTypu - Uupnan. Bcuuku reHOTHIIOBE ca OTrjielaHu
IIPY MOJICKH YCJIOBHSI B KOHKYPCEH COPTOB OIUT Ipe3 ABe pekoaTHu roaunu 2011-2013 u ca
aHAJIM3MpPAaHU 3a CIEJHUTE KAyeCTBEHM XapaKTepUCTUKH: Maca Ha XWisga 3bpHAa,
CTBKJIOBUJTHOCT, Ch/IBPKaHHE Ha MPOTEUH B 3bPHOTO, ChbpP)KaHNE Ha MOKbp IIyTEH, CHJIa Ha



riyteH - SDS - cTOMHOCT Ha yTasiBaHe U ChIbPKaHWE HA XBIATH MUTMEHTH YCTAaHOBEHH TIO
CTaHJIaPTHUTE METOJAM U ca CpaBHEHM Cbc craHiaptHuTe coprtoBe llpenen u Carypu-1l.
JlanauTe ca 0O0paOOTEHW CTATHCTHYECKHM 4Ype3 aHallM3 Ha BapWaHca W TecT Ha JlbHKaH.
AHaM3UpaHUTE JIMHUM CE XapaKTepU3UpaT ChC CPEAHO 10 enpo 3bpHO (34,5-42,65 g) u
BHCOKa CTHKJIOBUIHOCT (Haa 80%) cpenHo 3a aBeTe ToauHU Ha u3cieaBaHe. ChabpxKaHUETO
Ha XBJITH TUTMEHTH Bapupa oT HUCKO 5,01 ppm (M-287) no Bucoko — 9,22 ppm (M-431), HO
camMO eJIHa JIMHUA TpeBUInaBa craHaaptHusi copt llpenen. ChabpkaHHETO HA MPOTEHUH B
3ppHOTO Bapupa ot 13,09% (Carypu-1) mo 17,57% (M-269). Bucoko chabpkaHue Ha
MPOTEHH B 3bPHOTO € YCTAHOBEHO B LIECT OT M3CJeIBaHUTE JMHUM - M-287, M-376, M-562,
M-6433, E-8063 u M-269 (nax 17% db) u npe3 aBeTe TOAMHYU Ha OTTJICKIaHE.

[Toxazaren I'6

1. Dragov, R. 2021. Genetic and breeding study of quantitative traits related to
productivity in durum wheat (Triticum Durum Desf.) Intel Entrans ISBN: ISBN: 978-
619-7554-42-7

Abstract

The aim of this study is an investigation of genetic nature and the inheritance of the

quantitative traits related to the productivity. The experiments were conducted in field
conditions at FCI-Chirpan by block method in three replications during three seasons 2014-
2016 year. Diallel cross has been performed with the of five modern durum wheat varieties:
Victoria, Deni, Superdur, Progress and Predel. Based on the significant differences between
genotypes were conducted analysis for the general and specific combining ability by Griffing
(1956), genetic parameters and indicators by Hayman (1954) and a graphical analysis by Jinks
(1954). The obtained results show that the plant height is controlled by a simple
additivedominant genetic system. It were identified two good general combiner reduce plant
height and dwarf crosses. It was found possibility for conducting of effective selection in
earlier segregated generations. Productive tillering is controlled by a simple additive-
dominant genetic system with frequent manifestations of complementary epistasis. It was
identified two good combiners and two promising crosses with high SCA effects and it is
recommended the effective selection to be start in the later generations. The length of main
spike is controlled by simply additive-dominant genetic system. There are three good general
combiners and two crosses with high SCA effects. It is recommended effective selection to be
start in the earlier generations. For trait number of spikes per spike is observed a big
participation of complementary epistasis. It was established one good combiner and a cross
with high SCA effects. Heritability coefficient indicates that the selection needs to start in
later generations. The number of grains per spike is controlled by a genetic system involving
non-allelic interactions. There are two good combiners and one cross with high SCA effects
and effective selection must be start in later generations. The grain weight per spike is
controlled by a simple additive-dominant genetic system with epistasis manifestations in some
cases. It is observed two good combiners and two crosses with high SCA effects. It was
established the possibility for conducting of effective selection in the later generations. A
thousand kernel weight is controlling by a genetic system including a complementary
epistasis in some cases. There are two good combiners and two crosses with high SCA
effects. The obtained heritability coefficient indicates that an efficient selection is possible in
later generations. There is a significant positive correlation between the weights grain per
spike and number of grains per spike. The obtained results of cluster analysis allow the
creation of a strategy for conducting an efficient selection process for durum wheat breeding.



The results of the conducted experiments would lead to optimization of the selection and
acceleration of the breeding process in Central South Bulgaria.

Hparos, P. 2021. ['eHeTUKO-CENEKIIMOHHN HU3CJICIBAHKS HA KOJWYECTBEHU MPU3HAILIH
CBBpP3aHU C MPOAYKTUBHOCTTA Tpu TBBbpAara mnmenuna (Triticum durum desf.) Wnren
EnTtpanc ISBN: ISBN: 978-619-7554-42-7

Pe3ome

Ilenra Ha ToBa M3cieBaHE € MPOYyYBAaHE HA F€HETHYHATA IMPUPOJIAa U HACIEIBAHETO Ha
KOJIMYECTBEHUTE IPHU3HALM, CBBP3aHU C MPOAYKTUBHOCTTA. OmMHUTUTE ca MPOBEACHU MpPHU
nosicku ycioBus B nosnero Ha MITK-Yupnan no 6;10K0B METOJ B TpU MOBTOPEHUS IPE3 TPU
pexontau roguan 2014-2016. M3BbpIieHo € TuaneHo KphCTOCBAHE C TIET ChBPEMEHHH COpPTa
TBbpAa mnmeHuna: Buktopus, [enun, Cymepayp, Ilporpec u Ilpemen. Bb3 ocHoBa Ha
JOCTOBEPHH DPA3IMUMA MEXKIY T'CHOTHIIUTE € HM3BBPIUICH aHalu3 3a o0ma u crenuduyHa
koMmOuHatuBHa criocobHoct mo Griffing (1956), reHeTMYHM TapaMeTpU W TOKA3aTeNd 10
Hayman (1954) u rpaduuen ananu3 no Jinks (1954). [lony4yenure pe3ynraT MOKasBar, 4e
BUCOYMHATA Ha pACTEHHETO C€ KOHTPOJUpa OT OOMKHOBEHAa aJUTHBHA-IOMHUHAHTHA
reHeTu4Ha cucreMa. Mpentudumnmpanu ca n1sa 1o0pu o0y KoMOUHATOpA 3a HaMaJsiBaHEe Ha
BHCOYMHATA HAa PACTEHHUATa U KPbCTOCKU. BB3MOXKEH € e(peKTuBeH OTOOp B IMO-PaHHU
pasnannu renepanuu. [IpogykTuBHaTa OpaTUMOCT C€ KOHTPOJIHMPA OT OOMKHOBEHO aJIUTUBHO-
JOMUHAHTAa TEHETHYHA CHUCTeMa C 4YeCcTH TMpPOSBM Ha KOMIUIEeMEHTapHa eIMucTasa.
Wnentuduuupanu asa 1006pu o0 KoMOMHaTOpa M ABE O0ellaBaly KPbCTOCKU C BHUCOK
SCA edektr u ce mpernopbyuBa ePeKTUBEH OTOOp Ja 3alMOYHE B MO-KbCHHUTE MOKOJCHUS.
JbKMHATa Ha TJABHHUS KJac ce KOHTPOJMpa OT OOMKHOBEHO aWTHBHA-JIOMHHAHTA
reHeTuyHa cucrema. M3nbpueHu ca Tpu 1oOpu o0y KOMOMHATOPA U JIBE KPBCTOCKU C BUCOK
SCA edexr. [IpenoppuBa ce edekTBeH OTOOp Ja 3allOYHE B MO-PAaHHUTE MOKOJCHUA. 3a
nmpu3Haka Opoil kilacyera B Kiac ce HabOmogaBa TONSIMO y4yacTHE Ha KOMILIEMEHTapHa
enucra3za. YCTaHOBEH € eIMH J00Bp 001 KOMOMHATOP U KpbeTocka ¢ BHCOKHM SCA edexrn.
KoeduuuenTsT Ha HACIEACTBEHOCT MOKa3Ba, Y€ OTOOPHT TpsAOBa J1a 3alO4YHE B MO-KHCHUTE
pasnanHu reHepanud. bposT Ha 3bpHaTa B KJIAC C€ KOHTPOJHMpA OT T€HETHYHA CHCTEMA,
BKJIIOYBAIlA HeajelIHu B3auMmojeiictBus. Mma nBa noOpu o0mu KoMOMHATOpa M eaHa
KpbcTocka ¢ BHCOK SCA edexT u edekTuBeH oTOOp TpsAOBa Ja 3amOyHE B MO-KBHCHUTE
MOKOJIeHUs. Teraoro Ha 3BPHOTO B KJAc C€ KOHTPOJIMpa OT OOMKHOBEHO aIUTHUBHO-
JOMUHAHTa T€HETUYHA CHCTEMa C MPOSBU Ha MHCTa3a B HAKOW cirydan. OnpeseneHn ca aBa
n00pu oOmM KoMOMHaTOpa M JBE KpbCTOCKM ¢ BUCOKM SCA edexTH. YcTaHOBeHa €
BB3MOKHOCTTa 32 MPOBEXJIaHE Ha e()eKTUBEH OTOOp B MO-KBbCHUTE pa3Ma/JHU TCHEpaluu.
Macara Ha XuiasfAa 3bpHAa Ce€ KOHTPOJUpa OT TEHeTHMYHa CHUCTeMa, BKIJIIOYBAIIA
KOMILUIEMEHTAPEH eMucTa3 B HAKou ciiydan. OmnpeneneHu ca 1sa 100pu o0Imm KoMOnHaTOpa U
nBe KpbcTockH ¢ BUCOK SCA edekT. [lonmydeHuar koeduIueHT Ha HacaeICTBEHOCT MOKa3Ba,
4ye € BB3MOXKHA €(QEeKTUBEH OTOOp B IO-KbCHUTE pa3MaJHU TE€HepaluHu. YCTaHOBEHA €
JIOCTOBEpHA TOJIOKUTENIHA KOpealus MeX,y TErJIOTO Ha 3bPHOTO B KJ1ac ¥ Opos Ha 3bpHATa
B Kkiaca. [lomydeHuTe pe3yntaTH OT KII'BCTEPHUS aHAIW3 II03BOJISABAT CH3JABAHETO Ha
CTpaTerus 3a MpoBeXJaHe Ha e(EeKTUBEH CEJIEKIIMOHEH IPOLEC NMPHU CeNeKIuATa Ha TBbpAA
MIIeHuIa. Pe3ynTratuTe OT MPOBEACHWTE ONMUTH OWXa JOBENM [0 ONTHMH3HpAHE Ha
CeNeKIUATa U YCKOpsIBaHE Ha ceNeKIMoHHus npotuec B Llentpanna FOxua brarapus.

Ilokazaren I'7



1. Dragov, R. 2019. Heterosis manifestations for spike productivity traits in durum
wheat. Agricultural science and technology, 11(4), 300-306. ISSN(print): 1313-8820,
ISSN(online); 1314-412X Web of Science (CABI)

Abstract

The aim of the study is to investigate the heterosis manifestations in durum wheat for

quantitative traits related to spike productivity. Diallel cross includes five modern varieties of
durum wheat: Victoria (BG), Deni (BG), Superdur, Progress (BG), Predel (BG). The heterosis
manifestations of the ten crosses are traced for the traits: spikelet number per spike, number of
kernel per spike, grain weight per spike and thousand kernel weight. The experiment is
conducted in the 2014-2016 period in the experimental field of FCI- Chirpan. Standard
technology for the cultivation of durum wheat is applied. The trials are organized in a
randomized block design with three replications. Of each replication 30 plants are randomly
picked and harvested for biometric analysis. The mean values by years from the F1 spike
biometric measurements are included in the statistical analysis to determine the mid parent
and better parent heterosis. For spikelet number per spike, seven crosses show high parent
heterosis in the first year, four in the second and six in the third year. In all years, hybrids with
a variety of Victoria have more spikelet number per spike and show better parent heterosis.
For the trait kernel number per spike it is observed that combinations with Deni variety in
most cases have better parent heterosis. In all years, the cross Superdur x Predel indicates high
parent heterosis for this trait. For grain weight per spike most of the combinations exhibit high
levels of better parent heterosis. When the Deni variety is used as female parent, all hybrid
combinations show high levels of heterosis for the trait grain weight per spike. In regard to the
thousand kernel weight different heterosis levels are observed, with only negative values in
the first year. In the other two years in hybrid combinations there is positive heterosis in one
year and negative in another year. The participation of the Deni variety in hybrid
combinations leads to better parent heterosis for this trait. The data allow the use of these
crosses directly in the breeding of durum wheat to increase individual traits and/or increase
productivity.

Jparos, P. 2019. Xerepo3ucHu MposiBH 3a MPH3HALN CBBP3aHU C MPOIYKTHUBHOCTTA
Ha Kiaca mpu TBbpaara mmeHuna. Agricultural science and technology, 11(4), 300-306.
ISSN(print): 1313-8820, ISSN(online); 1314-412X Web of Science (CABI)
Pe3rome
[lenta Ha W3CIIEABAHETO € J]a CE U3CIICIBAT MPOSIBUTE HA XETEPO3UC TIPU TBHPA MIIECHHIIA
3a KOJIMYECTBEHH MPH3HAIM CBHP3aHU C MPOJAYKTHBHOCTTA Ha Kiaca. V3BeneHa e quajenHa
KPhCTOCKA BKJIFOYBAIA TIET ChBPEMEHHHM cOpTa TBhpna miieHuna: Bukropus (BG), [eHu
(BG), Cyniepayp(AT), Iporpec (BG), IIpenen (BG). Ipocnenenu ca XeTepO3UCHUTE MPOSBU
Ha JIECeTTe KPBhCTOCKH MO TIPU3HAIMTE: OpOl KilacueTa B Kiiac, Opoil 3bpHa B KJac, TETJIO Ha
3bPHOTO B KJac M Maca Ha Xwisina 3bpHa. OmuThT € mpoBeneH B nepuona 2014-2016 r. B
ormutHOTO Toie Ha MITK — Yupman. [Ipunarana e craHgapTHaTa TEXHOJIOTHS 33 OTIJICKIAHE
Ha TBbpAa miieHuna. ONMHUTUTE ca OPraHU3UpPAaHH B PaHJIOMH3HMPAaH OJIOKOB METOA C TpPH
noBTropeHne. OT BCSAKO MOBTOPEHHE Ha CIIydaeH NMPUHLOUN ca oTOpaHu mo 30 pacTeHus 3a
ouomerpuueH aHaiu3. CpeHUTE CTOMHOCTU MO TOJMHU OT OMOMETPUYHUTE M3MEPBAHUS Ha
KJlaca ca BKIIIOYEHHW B CTAaTHCTHYECKH aHAJIM3, 32 Ja CE ONPEACTH XETEPO3UCHT HAJl CPEIHUS
poOAMTEN M Haa TO-mo0pust poaurten. 3a Oposi Ha KiacueraTta B KJac, CElIeM KPBCTOCKH
MOKa3BaT XETEPO3UC HAJ[ MO-T00pHUs POIUTEN Mpe3 MbpBaTa roIMHA, YSTUPH Tpe3 BTOpaTa
niecT npe3 TperaTta rojauHa. Ilpe3 Bcuuku roauHu Xubpuaute cbe copT Bukropus umar mno-
royisiM Opoif Kiacyera B KJIac W TOKa3BaT XETEPO3HC HaJ Mo-no0pust poauten. [Ipu Opos Ha
3ppHATa B KJac ce HaOJro/aBa, ye KOMOWHAIMUTE ChC cOpT JleHW B TMOBEUETO CIy4au
IPOSIBSIBAT XETEPO3UC HAJ 1MO-100pust poauren. [Ipe3 Bcuduku roguHu Kpberockara Cynepayp



x [Ipenen moka3Ba XeTepo3uc HaJ MO-A00pUS POAUTEN 3a Ta3W XapaKTEPUCTUKA. 3a TETJIOTO
Ha 3bPHOTO B KJIaC MOBEYETO OT KOMOMHAI[MUTE MOKAa3BaT BUCOKH HHBA Ha XETEPO3UC HAJ| MO-
no0pust poauten. Korato copt [lenu ce u3nos3Ba Karo MailuuH poIUTEN, BCUUKH XUOPUIHU
KOMOMHAIIMKM TOKa3BaT BUCOKM HHMBAa Ha XETEPO3UC 3a TEMIOTO Ha 3bpHOTO B Kiac. Ilo
OTHOIIIEHHE HA MacaTa Ha XWJIsAa 3bpHa ce HaOJI01aBaT pa3IMYHU HUBA HAa XETEPO3UC, CaMO
C OTpULIATEIHH CTOMHOCTH Ipe3 MbpBaTa roauHa. [lpe3 nqpyrure aBe roguHu npu XuOpUIHU
KOMOMHAIIMA MMa TIOJIOKUTENICH XETePO3UC Mpe3 €HA TOJUHA M OTPHUIATENIeH Mpe3 JIpyra
roguHa. Yyactuero Ha copT JleHu B XxuOpuaHM KOMOMHALIMKM BOAU JO XETEPO3UC Hal IMo-
no0pust poAMTEN MO TO3U MpHU3HAK. [laHHUTE MO3BOJSBAT M3IMOJI3BAHETO HA TE3H KPBHCTOCKHU
JUPEKTHO TpU OTTJICKIAHETO Ha TBbpJa MIIEHUIA 32 MOBHINABAHE HA WHAMBUIYaTHUTE
IIprU3HaIU I/I/I/IJII/I MOBUIIIABAHC HA NPOAYKTHBHOCTTA.

2. Dragov, R. 2020. Genetic analysis of wet gluten content in grain in diallel cross of
durum wheat. Scientific Papers. Series A. Agronomy, Vol. LXIIl, No. 1, 271-277,
ISSN(print): 2285-5785; ISSN(online): 2285-5807 Web of Science

Abstract

In the period 2014-2016, a diallel cross design was performed and harvested without the

reciprocal crosses. The study includes five modern durum wheat varieties: Victoria (BG),
Deni (BG), Superdur (AT), Progress (BG), Predel (BG). Parents and hybrids were sown by
block method with three replications in the experimental field of the Field Crops Institute in
Chirpan, Bulgaria. The trait studied was wet gluten content in grain. The results of the
technological analysis were statistically processed by Hayman - Jinks methods. Both the
additive and dominant parameters have influenced the inheritance of the studied character.
The dominant parameters are higher and they have a greater role in inheritance. To increase
the wet gluten content, recessive genes are accumulated in the genotype. Heritability
coefficients indicate that efficient genotype selection is possible by phenotype, but it should
start in the later segregated generations. The graphical analysis points out that the trait is
under the control of an additive-dominant genetic system with manifestations of epistasis. In
all cases the epistasis is of a complementary type with involved overdominance.

Jparos, P. 2020. ['eHeTn4eH aHanu3 Ha CbABP>KAHUE HA MOKBpP IJIyTEH B 3bPHOTO B
JManeHa KpbhCTOCKa OT TBBpAa mimeHuna. Scientific Papers. Series A. Agronomy, Vol.
LXIII, No. 1, 271-277, ISSN(print): 2285-5785; ISSN(online): 2285-5807 Web of Science

Pesrome

B nepuona 2014-2016 r. e u3BbplIeHa JuajiellHa KPbCTOCKAa U € IpudpaHa pekoaTa 6e3
PELUIPOYHNUTE KPBCTOCKH. [IpoydBaHeTO BKIIIOUBA MET ChBPEMEHHHU COpPTa TBBHPJIA MIIEHUIIA:
Buktopus (BG), Henu (BG), Cynepayp (AT), [Iporpec (BG), Ilpenen (BG). Poaurenute u
XUOpUAUTE ca 3aciaTU B OJIOKOB METO/]] C TPU MOBTOPEHHUS B ONUTHOTO MoJie Ha MHcTuTyTa 110
noJICKUTE Kyntypu B Ynpnas, bearapus. M3scnensan € npu3HakbT ChbABP)KAHUETO HA MOKBD
TJIyTE€H B 3bPHOTO. Pe3ynraTtute OT TEXHOJIOTMYHUS aHAlIU3 ca CTAaTUCTUYECKH 00pabOoTeHH 110
meroaute Ha Hayman-Jinks. Kakto aauTuBHHTE, Taka ¥ JOMHHAaHTHHTE HapaMeTpu ca
MOBJIMSUTA BBPXY HACJEASBAHETO Ha M3CJe/BaHUS NMpHU3HAK. JJOMHMHAHTHUTE HapaMeTpu ca
MI0-BHCOKH M MMAaT IMO-ToJIsIMa poJIs B HACJIEASBAaHETO. Y CTAHOBEHO €, 4€ 3a yBeJIMYaBaHE Ha
ChIbP)KAaHUETO HAa MOKBp TJYT€H C€ HaTpynBaT pernecuBHU TeHu. Koedumuenrture Ha
HaclleIeMOCT TOKa3BaT, Y€ € Bb3MOXKEH e(eKTHBEeH OTOOp Ha TeHOTHMH NOo (PeHOTHI, HO
TpsIOBa /a 3alOYHE B MO-KbCHUTE pasMafHU MOKOJEeHUs. ['pa@uuHuAT aHANIU3 ompenens, 4e
IIpU3HAKa € IOJ KOHTPOJIA Ha aJUTHUBHO-JOMMHAHTHA I€HETHYHA CUCTEMA C NPOSBU Ha
enucrta3. BbB BCcHUKM ciydyau emnucTa3bT € OT KOMIUIEMEHTAapeH TUI M IpeoliiajaBa
CBPBXJOMUHUPAHE.



[Toxa3zaren I'8

1. Dragov, D., Dechev, D. 2016. Genetic distance by important economic traits between
bulgarian and foreign cultivars of durum wheat. Science and Technologies. VI, 6:
Agrobiological science, 41-47. ISSN: 1314-4111

Abstract

Durum wheat is a traditional crop in Bulgarian agriculture. In recent years many different

cultivars have been certified in the country. The genetic distance between widely used local
and foreign cultivars is important for the process of wheat breeding. The present study
includes 11 Bulgarian and 6 foreign cultivars of durum wheat. Data on yield, ear emergence
date, height of plants, hectoliter mass, mass of 1000 grains and vitreousness have been used.
The field trial was carried out on the experimental field of the Field Crops Institute. It was
included in a crop competition experiment with a randomized block design in four
replications and experimental plot area of 15 m2. The analysis of variance shows significant
differences between the cultivars with respect to the investigated characteristics. According to
the coefficients of variation the most variable characteristics are ear emergence date, yield,
average - plant height, mass of 1000 grains and vitreous aspect, while hectoliter mass is least
variable. The correlation analysis between the characteristics shows only three significant
correlation coefficients. From the point of view of breeding the most interesting correlation is
between the hectoliter mass and the vitreousness which has a negative value (r = -0,53). The
cluster analysis shows two main similarity clusters of cultivars. The first includes only
Bulgarian cultivars while the second consists of all foreign and three Bulgarian cultivars. The
PC-analysis shows both the correlation between characteristics and the distribution of
cultivars with respect to genetic distance. The conclusions include recommendations for more
effective breeding with inclusion of Bulgarian and foreign cultivars in combinative selection.

[paros, P., JleueB, JI. 2016. I'eHeTMuHa OTAAIEYEHOCT MO BAXXHU CTONAHCKHU
MpHU3HAIM MEXAYy OBJIrapckd M 4YyKJIECTpaHHU COPTOBE TBbpJa MNuIeHuna. Science and
Technologies. Tom VI, Homep 6: Agrobiological science, 41-47. ISSN: 1314-4111

Pe3ome

TBbpoaTa mnimeHWna € TpaAWLMOHHA KynTypa B Owarapckoro 3emenenue. [lpes
MOCIICHUTE TOAMHH B CTpaHaTa ca CepTUPUIIMPAHN MHOTO pa3InIHK copToBe. [ eHeTHIHATa
TUCTAHIIUA MEXAY IIMPOKO U3IMOI3BAaHUTE MECTHH U YYXKAU COpPTOBE € BaKHa 3a
CEJICKIIMOHHUS Tpollec Ha mieHunara. HacrosmoTo uscnensane BkiatouBa 11 Obarapcku u 6
qyXJIeCTpaHHH copTa TBbpJa MiIeHuna. M3mon3Banu ca JaHHM 3a TOOWB 3BPHO, Jara Ha
M3KJIacsSBaHe, BUCOYMHA HAa PACTCHUATA, XCKTOJIMUTPOBA Maca, Maca Ha XWIla 3bpHA U
CTBKJIOBUIHOCT. OMUTHT € U3BEACH B OMUTHOTO Mosie Ha MHCTUTYTa 1O MOJCKUTE KYATYpH.
Toli ¢ opranu3upan B paHAOMHU3HPAH OJIOKOB METOJ] C YETUPH MOBTOPEHUS U C TOJIEMHUHA Ha
napienka oT 15m?, JIMCTIEpCUOHHUAT aHaJdN3 TOKa3Ba JOCTOBEPHU PANIUUYUS MEKIY
COPTOBETE IO OTHOIIICHUE Ha U3CieIBaHNUTe Mpu3HaIy. Cropea KoeQUIMEHTUTE Ha BapupaHe
Hal-CHIIHO BapupaT JaraTa Ha W3KJIacsBaHe, TOOMBa, BUCOUYMHATA HA pacTeHHEsTa, MacaTa Ha
XWIAJa 3bpHA W CTHKJIOBHIHOCTTA, a Hai-cmabo Bapupa XEKTOJHMTpPOBaTa Maca.
KopenanmoHHUST aHaIn3 MEXIy MPHU3HAIUTE MOKa3Ba caMO TPU 3HAYMMH KOePHUIIMEHTa Ha
kopenarusa. OT TJemHa TOYKAa HaA CeNEKIHMATa HaW-MHTepecHa € Bpb3KaTa MEXIy
XEKTOJIUTPOBATA Maca M CTHKJIOBUIHOCTTA, KOSTO € ¢ oTpuuartenHa croiHoct (r = -0,53).
KibcTepHuAT aHanmm3 pasjelnis TeHOTHIIOBETE HA JIBE OCHOBHHM CXOJHH T'PYIIH OT COPTOBE.
[IppBara BKJIIOUBA caMO OBJTApPCKH COPTOBE, a BTOpaTa BKIIOYBA BCHUYKU UYXKIU U TPU
Obarapcku copra. PC aHanu3 moka3Ba KakTO Bpb3KaTa MEXIy IpU3HALIUTE, Taka U



pasmpeercHUeT0 Ha COPTOBETE 0 OTHOLICHWE HA TIeHeTW4yHaTa AucTtaHuus. M3soaure
BKJIIOYBAT IPENOPBKH 3a MO0-e(PEeKTHBHA CEeNEKIMs C BKIOYBAaHE HAa OBIrapcku H
qy)KJIECTPAaHHH COPTOBE B KOMOMHATHBHATA CEJICKIIHAL.

2. Dragov, R., Dechev, D. and 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 m2. A standard farming technology for durum
wheat in the country was applied. The 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.

Nparos, M., [eues, JI. TaneBa, K. 2019. I'eneTnuHa TuCTaHIMS HA HOBU COPTOBE
TBBp/Ia MIIeHUIa U cenekunonnu gunuu ot UTTK-Yupnan, bearapus. International Journal of
Innovative Approaches in Agricultural Research, 3(3), 402-410. ISSN: 2602-4772

Pesrome

CenexuuoHHaTa nporpama Ha TBbpJa nuenuna B Muctutyra no noscku kyntypu UIIK -
Yupnan 3amousBa npe3 1928 r. Ilpe3 mocienHuTe AeceT TOAMHU Ca CH3AAJEHU pEAMLA
COpPTOBE, OTTOBAPAIIY Ha ChbBPEMEHHHUTE M3UCKBaHUS. [ eHeTMUHATa IUCTaHIUS € OT roJIIMO
3Ha4YeHHUe 3a ycliexa Ha KoMOMHaTHBHATa cenekuus. B nmpoy4BaHero ca BkitoueHu 13 copTa,
chb3gazneHu mnpe3 nociueaHute 10 roguHu, U 8 OT Hal-7OOpUTE HAINpEeIHAIM CEEKIIMOHHU
JUHUM TBbpAa nuenuna Ha Muacrutyra. [lonckusar onur e nposenaeH B onutHO nosie Ha UIIK-
Yupnan npe3 2015-2017 r. M3non3Ban € paHAOMHU3HpaH OJIOKOB METO/] B YETHPH MOBTOPEHUS
C pa3Mep Ha ONMTHAaTa Mapleilka OT 15m?. IIpuiiokeHa € cTaHgapTHa TEXHOJIOTHMS 3a
OTIVIeKaHe Ha TBbpJaTa MileHuIa B cTpaHata. HabmonaBanu ca npusHauuTe: J00UB 3bPHO,
BHCOYMHA HA PACTEHUATA, J1aTa Ha U3KJIacsiBaHE, XEKTOJIUTPOBO TETJI0, Maca Ha XWIA1a 3bpHA,
ChJIbp’KaHUE Ha MPOTEUH, ChAbPKAHWE HAa MOKBP TIYTE€H U CTHKIOBUAHOCT. M3uncienu ca
CPEIHUTE CTOMHOCTM HAa TPUTOJMUILIHUTE PE3YJNTAaTH 3a BCHUUKM H3CIEABAaHU NPHU3HALM U ca
OTKPHUTH JOCTOBEPHHU paznuuus Mexay reHorunure. Koepunuenture Ha Bapupane (CV%),
MOJTyYeHU 3a OTJEIHUTE MPU3HAIM, MOKa3BaT, ye JaraTa Ha M3KJIAcsBaHE U JJOOMB 3BPHO
Bapupar Hai-cwiHO. KopenanuoHHUSAT aHaIW3 OIpeaens JOCTOBEPHH KOEPHUIIMEHTH Ha
Kopenauus 3a 9 ot 28 Bb3MOXKHHM KOMOMHAIMK. M3Mm0n3BaHu ca MHOIOBapHaHCHUTE METOIU



3a OIpelensHe Ha TIeHeTUYHaTa MAUCTAaHLIUSA MEXIy YYacTBalUTE B M3CIEIABAHETO
reHotunose. OT neHaporpamaTa Ha KI'bCTEPHUS aHAJIU3 C€ ONPENEIAT Pa3CTOSHUATA MEXKAY
¢dopmupanute yetupu ocHOBHU rpynu. [Ipunoxenust PC ananu3 mokasBa B3aMMOBPBH3KHTE
MEXIy IMPU3HALUTE W TPYHUPAHETO HA TEHOTUIIMUTE [0 OTHOUICHHWE Ha IE€HETUYHAaTa
JTUCTAHIMS MEXIy TAX. Te3n MeToAM MoraTr Ja IOMOTHAaT 3a M0-Obp3 HampeabK B
CEeNIeKIUATA, W3IO0JI3BallKi YCTaHOBEHOTO T€HETUYHO pa3HooOpa3ue Karo OCHOBa 3a
pasrpblUIaHe Ha CEJIEKIIMOHHATA IIporpama.

3. Dragov, R., Dechev, D., Bozhanova, V., Taneva, K. & Nedyalkova, S. (2019). Heliks
— new variety durum wheat (Triticum durum Desf.). Field Crops Studies, X11(4), 123-
132.
Abstract
Heliks is created through intraspecific hybridization and traditional breeding scheme. The
variety is accepted in 2018 year and is inscribed in the variety list of Bulgaria and Europe. In
the publication are presented many years (2011-2018) results from the varietal testing of
Helix for biological and economic qualities in competitive variety trials in the breeding field
of IPK - Chirpan and in the system of state variety testing of Bulgaria (IASAS) for the period
2015 - 2016. The variety has a high yield potential under suitable meteorological conditions
and high agrotechnology. Its technological qualities indicate that it is suitable for making high
quality pasta. In terms of economically important fungal pathogens, it exhibits moderate
resistance with good tolerance. Heliks variety is suitable for cultivation on the territory of the
country, the most favorable for this is the region of central southern Bulgaria. Its inclusion in
the seed production system allows it to be grown by farmers.

Hparos, P., Jleues, /1., boxxanosa, B., TaneBa, K. & Hensnkosa, C. 2019. Xenwukc -

HOB copt TBbpuaa mmienuna (Triticum durum desf.). Field crop studies, 12(4), 123-132.
ISSN(print): 1312-3882; ISSN(online): 2535-1133

Pe3rome

Xenuke € Ch3halleH uype3 BBTPEBUAOBA XUOpUAM3ALUA M TpPaJUIMOHHA CXeMa Ha
ceneknusa. CoptbT € mpusHat npe3 2018 ronuna u e BucaH B copTtoBara JMcta Ha beiarapust
u EBpona. B ny6nukanusta ca npeacraBeHu MHororoaumsu (2011-2018r.) pesynratu ot
COPTOM3MUTBAHETO HAa XEJIHMKC M0 OMOJIIOTHYHHU M CTOMAHCKH KadecTBa B KOHKYPCHU COPTOBH
onut B cenekiuonHoto moie Ha WIIK — Ywupman um B cucremMata 3a Jbp>KaBHO
coprom3nurBane Ha beirapus (MACAC) 3a pexkontaute roguau 2015 - 2016 r. CopTsT € ¢
BUCOK TMOTEHLHMAN 3a JOOMB MpH MNOAXOIALIM METEOPOJOIMYHHM YCIOBHS M BHCOKA
arpoTexHuka. TeXHOJIOTUYHUTE My KadecTBa IOKa3BaT, Y€ € TMOAXOJAI] 332 MPUTOTBSHE Ha
BHCOKOKAYEeCTBEHH MakapoHeHM wuzjenus. [lo OTHoIIeHHMe Ha WKOHOMHYECKH Ba)KHHUTE
rbOMYHM TIATOT€HM, TOM NpOsBSIBAa yMepeHa YCTOMYMBOCT ¢ Jo0pa TosepaHTHOCT. Copt
XeNnuKe e MOAXO/AIL 3a OTIVIekKAaHe Ha TEPUTOpHUSATa Ha CTpaHara, KaTo Hai-OnaronpusreH
3a ToBa € pailonbT Ha llenTpanna Oxna Bbwarapus. BxirouBanero My B cucTemara Ha
CEeMEIPOU3BO/ICTBOTO MO3BOJISIBA OTIIIEKIAHETO MY OT (hepMepH.

ITokazaren I'12

1. Hparos, P. Jleuxo, /1. 2017. Copt Paitmunyp - Ceprudukar ¢ 3amurer Homep 11100
3a HOB COPT pacTeHHsl TBbpJAA IIICHUIIA: HOMEp Ha 3asBkata 991, wu3mameH Ha
31.01.2017

Onucanmue:



CopTeT € cb3hajeH N0 METoJa Ha BBTPEBUIOBOTO KPHCTOCBAHE HA HAIIUS BHCOKO
npoayktueH copT MIIK EnOpyc u Hamara nuHus TBHpaa nmenuna J1-7215. XabutycsT Ha
pactenuero € usnpaseH. COpThT € OT rpynara Ha cpelHO paHHMUTEe. PacreHusita ca cpenHo
BHUCOKM C MHOrO J00pa ycTroilunBoCT Ha mojsrane. KimachT € Os1 M OKOCMEH, CpeleH Ha
IBJDKAHA U CPaBHUTENHO cOUT. OcminTe ca Oele3HWKAaBU U NP ONPEIEICHO CTCYCHHE Ha
METEOPOJIOTUYHHUTE YCIOBHSI MOTHMHSBAT. 3bPHOTO € C KEXJIMOApEHO KBIAT LBAT, CPEAHO
€1pO0 U BHCOKO CTHKJIOBUAHO. Dopmara My € JIEKO YIbJDKEHA ChC CJ1ad0 M3pa3eHa YeTUula.
XeKTonuTpoBara mMaca Ha 3bpPHOTO € BHcOKa. [IpuTexkaBa mp00pa mojicka yCTOMYMBOCT Ha
KasBa ppkaa u OpanrHecTa MaHa U MOKa3Ba TOJEPAaHTHOCT Ha Oonectu. Criaga KbM rpymnara
Ha BHMCOKO NPOIYKTUBHHTE COPTOBE W TMOTEHIMAIBT My 3a mobuB ¢ Hax 800 kg/da.
[IpoayknusaTa € BUCOKO KaueCTBEHA CypOBHHA 3a MaKapOHEHATa UHIAYCTPHUSL.

2. [paros, P. Jleuxo, /I. boxanosa, B., Tanesa, K., Hensnkora, C. 2018. Copt Xenuke
- Ceprudukar c¢ 3amureH Homep 11138 3a HOB cOpT pacTeHus TBBpAA MIICHHIA:
HoMmep Ha 3asBkara 1040, usnanen Ha 16.04.2018

Onucanue:

Copr Xenukc e cp3nafgeH B MHcTuTyTa 1Mo MOJCKK KyATypu Ip. Yupnan mo mbTs Ha
BHTPEBHUIOBATa XUOpUAM3AIMS, Ype3 KPbCTOCBAaHE Ha JBE HAIIM JIMHUM TBBPJAA TMIIECHHUIA
(A7121 x [16448). CTp0510TO HA PACTEHUETO € M3MPABEHO M YCTOMUYMBO HA MOJISTaHE, KaTo
nomajia B rpyrnaTta Ha CpeqHO CThOJeHUTE TBHpAU MineHui. KiachT e 651, cnabo OKOCMEH,
cOUT, JIEKO YIBIDKEH U €PeKTOUICH. 3bPHOTO € €/IpOo, JEKO YIBIDKEHO, ¢ oBaiHa Gopma. To e
C BHCOKa CTHKJIOBUIHOCT U C XapaKTEePEH KbBJIT LBAT 3a TBbpJaTa nuieHuna. ChabpKaHUETO
Ha NOpPOTEMH M TJyTE€H OTroBaps Ha W3MCKBAaHUATA 3a IPOU3BOJCTBO HAa KaueCTBEHU
MakapoHEeHU MpoAyKTu. [loTeHnmanbT 3a 106MB Ha copT XenuKe € BUCOK U goctura 10 900
kg/da. [TpuTekaBa BHCOKa YCTOMYMBOCT HAa KOMIUIEKC OT JIMCTHH METHA — CENITOPHO3a, 100pa
YCTOMYMBOCT Ha OpaliHecTa MaHa U TOJEPAHTHOCT KbM PBKIH.

3. Jparos, P. [leuko, /I. bocxanosa, B., Tanera, K., Hegsnkosa, C. 2020. Copt Buomu -
Ceptuduxar c 3ammrer Homep 11201 3a HOB copT pacTeHus: TBbp/a MIICHUIIA: HOMED
Ha 3asgBkarta 1094, nzganen Ha 23.09.2020

Omnucanue:

Copt Buomu mpousxokaa OT BBTPEBUIOBA XHOpHAM3alMs Ha JBE HAIIM HampeTHAIN
CEJICKIIMOHHU JIMHUM U € TPEJACTABUTENl Ha 3UMHUTE TBBPAMU MIICHUIUM. XaOUTYCHhT Ha
pacTeHHETO € W3MpaBeH M MOoMaja B rpynaTa Ha CPeIHO CTHOJNEHUTE TBHPAM MIICHUIIH,
KJIaChT € Pa3IOJIOKEH EPEKTOMIHO, KOETO TIPHUaaBa YCTOWYMBOCT Ha Toyisirane. M3kiacsBa 2-
3 mHU mo-paHo OT ctaHgaptHus copt [Ipenen. Knackt e cOut cpemHo awiawr, 0s ¢ 6enu
ocuu U ciaabo okocMeH — var. Valenciae. 3ppHoTO € cpenHO eapo ¢ yabbkeHa dopma U
KexJIuOapeHo JKBAT IBAT C MHOTO BHCOKa CTBKIOBHAHOCT, KosATo € Hax 90%.
XeKToauTpoBaTa Maca B moBeuero roguuu Haasumasa 79 kg/hl. Tlorennuanst My 3a 100UB €
Hax 800 kg/da. TTo TeXHOJIOTMYHH KayecTBa, ChIbpPIKAaHHE HA MPOTEHH M MOKBP TIYTEH B
3bPHOTO OTroBaps Ha W3UCKBaHHWATA 3a TOJIydaBaHE Ha KauyeCTBEHA CEMOJIMHA.
XapakTepusupa ce C BUCOKO ChABPKAHHUE HA KBIATH MUTMEHTH B 3BPHOTO U MHOTO J00pHU
KyJMHApHU KadecTBa. ToBa ro ompesens, KaTo W3KIIOYUTETHO MOIXOAI] 32 MaKapOHEeHaTa
unayctpus. COpThT € CPAaBHUTETHO TOJIEPAHTEH KbM MPUYUHUTENINTE HA THOHU 3200IBaHUSI.
XapakTepusupa ce ¢ 1o0pa CTy10yCTOMYUBOCT.

4. Nlparos, P. Tanena, K. 2022. Copt [eitue - Ceprudukar c 3ammurer Homep 11242 3a
HOB COpPT pacTeHusi TBbpJAA IMIIEHUIa: HoMep Ha 3asBkata 1140, u3mameH Ha
07.07.2022

Onucanmue:



Copt Jleitue mpom3xoXkaa OT BHTPEBHIOBA XMOpUIW3AllMsS Ha HaliaTa CEJNEKI[MOHHA
nuausg J[-7351 w Hammst copt Tpakuern W mocieaBall WHAWBUAYyaJeH W MacoB OTOOp B
MmoKoJieHusiTa. Toi € MpeICTaBUTeNl Ha 3MMHUTE TBBPAM MIICHUIM U CE OTIMYaBa C MHOTO
nobpa cryaoycToiunBocT. XaOWTYChT Ha PAacTCHHETO € u3npaBeH. llomama B rpymarta Ha
CpeIHO CTHOJICHUTE TBHP/AM MIICHUIU U € YCTOWYUB Ha mojsrane. [1o BereTanyoHeH mepuo;y
Ce M3paBHABA ChC CTaHAApTHUTE. KIachT € pa3mosokeH epeKTONIHO 10 Kpas Ha BereTalusTa,
CPaBHHUTEITHO COUT U ChC CpefHa AbKUHA. KIlachT € OKOCMEH U € OsUT Ha BT C OIH yCUIn
— var. Valenciae. 3bpHOTO € CpeaHO €Ipo ChC Cl1abo yabDKeHa GopMa U KEXJIHOApEHO KBIT
I[BAT, C MHOTO BHCOKa CTBHKJIOBHJHOCT. XEKTOJIMTPOBATa Maca € BUCOKA W HaJBuUIIaBa 79
kg/hl. TIo TeXHOIOrHMYHH KadecTBa, ChIbP)KAHHE Ha MPOTEHH M MOKBD TIyTE€H B 3BPHOTO
OTroBapsi Ha W3MCKBAHUATA 33 TOJyYyaBaHE HAa Ka4eCTBEHA CEMOJMHA. XapaKTepusupa ce C
100pO ChABPIKAHWE HA KBITH IMUTMEHTH B 3PHOTO M MHOTO JOOPH KyJWHApHU Ka4yecTBa.
ToBa 1O ompeaens, Karo W3KIOYUTETHO TMOAXOMAN] 32 MaKapoHEHaTa WHIYCTPHS.
[ToTrennmansT My 3a A00MB JOCTHTA 10 850 kg/da. CoprsT € TOJEpaHTEH KbM
MPUYMHUTEINTE Ha THOHM 3a00JIsIBaHMS M MPHUTEXKaBa BUCOKA YCTOWYMBOCT Ha OpamrHecra
MaHa M JIMCTHH IIE€THA.

5. [paros, P. Tanea, K. 2022. Copt [euxo - Ceptudukar ¢ 3amuren Homep 11243 3a
HOB COpPT pacTeHusi TBbpAA IIIEHUIA: HOMEp Ha 3asBkata 1141, u3mamen Ha
07.07.2022

Omnucanue:

Copt [leuko mpousxokga OT BBTPEBHUIOBA XHOpUAM3AIMS Ha HallaTa HampeaHana
cesniekiMonHa JuHUA 16366 u copt benocnaBa. Tolt e mpencraBuTen Ha 3UMHUTE TBBPIU
MIIeHUIIU. Xa0UTYChT HAa PACTEHUETO € U3MPABEH U MOMaJa B TpynaTa Ha CPEIHO CThOJICHUTE
TBBPAM MILICHUIM. Y CTOWYMB € Ha noJiarane. KnachbT € pa3nonoxeH mnoay-epekrousiHo. [lo
BEreTallMOHEH TEepUOoJ Ce U3paBHSABAa ChC cTaHaapTute. KiachkT € CpaBHHUTENHHU pexaB U
BB, Os1 ¢ Oenu ocuim U okocMeH — var. Valenciae. 3spHoTo € enpo ¢ yasmkeHa popma u
KeXJIHOapeHo IKBJIT LBIT, C MHOIO BHCOKa CTBKJIOBUIHOCT, KoATO € Hax 90%.
XeKToauTpoBaTa Maca B moBeueto roauuu Haasumana 79 Kg/hl. ITo roaunu e cbe ctabuiHa
MPOJYKTUBHOCT M MOTCHIIHATBT My 3a J00uB e Bucok Haja 850 kg/da. ITo TexHomoruyHu
Ka4yecTBa, ChAbp)KaHUE HAa MPOTEHH U MOKBD TIIYTE€H B 3bPHOTO OTrOBapsl Ha M3MCKBAaHUATA 32
MoJydyaBaHe Ha KauecTBeHa ceMoninHa. COpPThT € TONEPaHTEeH KbM MPUUMHUTEINTE Ha T'bOHU
3a0onaBanus. [IpurexxaBa 100pa CTy10yCTOWYUBOCT.



