CEJICKOCTONAMOYA AXALERAR,
copui :
PELIEH3US

w L L2

i :“@Z/“ _QQrHQCHO KOHKYPC 32 3aeMaHe Ha aKaJieMUiHa JTBKHOCT ,,JJoleHT”

) 3
i

I

o HayuHa creruanHocT “CeleKius W CEMENPOU3BOACTBO Ha KyJTypHAUTE pacTeHHs ,
[IpodpecroHanHO HampaBlIeHHE 6.1 PacrenuerwpacTBo, OOmact 6. ArpapHd HayKd H
BeTepHHApHA MeJHUIINHa, 00sBeH B [IB 6p.97 ot 10.12.2019r.

Penenzent: npod. a-p Hemn Kupunosa Bbikosa — VHCTHTYT 1O TOJICKK KYyNTypH, dupmnas,
npod)ecHoHaNHO HampasieHue 6.1 PacTeHMEBBACTBO, Hay4dHa crieraiHocT ,,Cenekuus
CeMENpOMU3BOJICTBO Ha KyJITypHHTE pacTeHus”, ONpeieIeHa 3a WieH Ha Hay4HO XYpH ChIJIACHO
3amosen Ne P/1-05-34 ot 10.02.2020 r. Ha [Ipencenarens Ha CCA.

3a ydyacTue B OGSBEHMs KOHKYPC Ca IOJaeHH JOKYMEHTH OT I-p Wpena AcnapyxoBa
[ony6uHOBa, [VIaBeH aCHCTEHT B MIHCTUTYT 1O dypaxnu KynTypy, [Lnesen. IlpencraBennre
OT KaHAWaaTa NOKYMEHTH W MaTepuaiy, CBbP3aHM C KOHKypca ca B CHOTBETCTBHE C
nsrckBanusTa Ha SPACPB u IlpaBuiHuKa 32 HETOBOTO NPUIIOKCHUE B CCA 3a 3aemaHe Ha
aKaJeMAYHATA JUIBKHOCT ,,Jo1eHT”

{1 Kparku 6HorpaduyHu JaHHH HA KaHAHAATA.

'n.acucteHT, a-p Mpena ['onyOuHoBa € poJieHa mpes3 1974r. B rp. CaumoB. ITpe3 1997r.
e 3aBppIIBA BHCIIE OOpa3oBaHME (vaructparypa) BB BCH, IlnoBaus, cCrenHalHOCT
ArpOMH)XEHEPCTBO — arpoeKOJIOrHs, a Mpe3 CiejBallara rof1Ha IoJlydaBa BTOpa JMIUIOMA 32
MarucThp IO CIENUaNTHOCT ,, PacTuTeHa samuta®. [Ipes 1996r. npuaoGusa KBaluQUKaIUs
CHIEIMAUCT 10 CIEIHATHOCT ,,bOpCOBU MOCPEAHULH - 6pokepu ¥ AHIBpH“ , a mpe3 1997r. -
Tlearorudecka mpaBocrnoco6HocT . B mepuona 1992 — 1996r npeMuHaBa WHTEH3MBEH H
pasIIMpeH Kypc Mo (ppeHCKH e3uk.Ot 2001r. e HaydeH pabOTHUK B MIHCTHTYyTa IO bypaxxHH
kyntypd, [lnesen, a or 20llr e riaBeH ACHCTCHT. [Tpes 2012r. ycmemHO 3allMTaBa
jucepramsi Ha Tema ,JIpoyuBaHe BB3MOXKHOCTUTE 32 oborarsBaHe Ha TE€HETUYHOTO
pasHooOpasye IpH CyAaHCKaTa TpeBa ( Sorghum sudanense) 4pe3 HHIyLMpaHe Ha MyTallkHu C
rama JTRUA® W TOpunobMBa HaydHata M 00pa3oBaTeNHa CTENCH “Jloxtop*“. OCHOBHO
HampaBJeHye Ha HaydHaTa U paboTa e CeNeKLus, CeMeIpOM3BOJICTBO U COPTONOAABPKAHE HA
dypaxuu Kynrypu. Ilpe3 HaydHMs CH CTakX € NpeMHHana KpaTKOCPOYHO OOydyeHue I0
[IATOJIOMMYHY METO/IHU 32 aHanu3 B IHCTUTYTa 10 TeHETHKA “Axan. J1. Koctos“, Codus, a npe3
2019r. e 6una Ha oOydeHWe MmO mporpama ,Epazbm +“ B YuusepcureT ,,CB.cB. Kupui u
Meromuit“ , Cxorme. Ot 2019r. 3aBexza biopo Hay4HO obcnyxkBaHe kpM HHCTHTYTa IO
dypaxsu KyiTypd. Brajee mMCMEHO ¥ rOBOPUMO PyCKH M anrnuiicku e3unu. IIpurexana
OTJIMYHA KOMITFOTBPHA 'PaMOTHOCT.

2. OueHKa HA HAYYHATA, HAYYHO - MPHJIOKHATA H nyGJHKAIHOHHA AeHHOCT HA
KaHAUAaTAa.

2.1 MuHMMAJIHH HAIIHOHA/IHH H3HCKBAHHS

ITo rpyma noxasareis ,, A“
ITpe 2012r. ra.ac. a-p Mpena [onyOMHOBa YCIEIIHO € 3allUTHIa JMCEPTALMOHeH TpyA 3a

npucHkAaHe Ha obpasoBaTelHa M HaydHa CTCICH ,Jokrop“ Ha Tema ,llpoydBane Ha
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BBE3MOJKHOCTHTE 3a o0OOorarsiBaHe Ha TI€HETHYHOTO pa3HooOpasWe T@pu CyJaHCKara
tpea(Sorghum sudanense(piper) stapf.) 4pe3 HHAyIHpaHe Ha MyTalliy C rama apun’ — 50T.

ITo rpyna mokasarens ,,B“

[Iy6nukyBaunu ca 10 Hay4HM CTaTHH B W3JaHHMs, KOUTO ca pedepupaHy U MHIEKCUPAHH B
CBETOBHOM3BECTHM 0a3d MaHHM ¢ HaydHa uHpopmaums. ITyGnukaunuure ca OTHeYaTaHH Ha
AHIIMHACKM €3MK M ca OCHOBHO B crmcaHus ¢ mmmakT panr (SJR) : Bulgarian Journal of
Agricultural Science — 86p.; 16p. e B Comptes rendus de I'Academie Bulgare des Sciences;
16p.- B Food science and technology u 16p. -B Ecologia balkanica. OGIIMAT UMIAKT paHr
(SJR) Ha u3nanusra e 1.717. OOy 6Gpoit TOYKHM MO TO3W IOKasaTel € 230 mpu MHUHUMAaJIHH
HauuoHanHu u3ucksanus 100T.

ITo rpyna moxazarens ,,[
[Io Touka 7 OT TasW TPyHa € MpeJCTaBeHa eJHa HaydHa IyOIMKalus B pedepupano u
MHJEKCUPaHO B CBETOBHOM3BECTHM 0asy JaHHH C HaydHa uHdopmanus u3naHue Bulgarian
Journal of Agricultural Science ¢ mvmaxt padr 0.261. HayuHuAT TPy € IPEACTaBeH B CIHCHKA
KaTo IyOIHKAIKS MO IIeYarT, 33 KOeTO € MPHAPYXKEH C IOKYMEHT, IIOTBbPXK/aBalll, 1¢ € IpHeT
3a otredaTBane. 06wy 6poit Touku 30.
TTo Touka 8 ca mpejcTaBeHu 316p. HaydHH MybGIuKalky B HepedepUpaHH CIUCAHNS C HAYIHO
pelleH3upane, efHa MyOnuKalks B COOPHHLHM OT MEXIAYHApPOAHM HAYYHH dopymu u 36p.
nyOIMKaIlMi B COOPHULK OT HAL[MOHAIHU Hay4YHH dopymu. Ot Tsx 12 Op. ca Ha GBArapCKH
e3uk, a 236p. ca Ha aHrMiicky e3uk. Hayunure myOinuKanuy, OTNE4aTaHu B HepedepupaHu
crcaHus ca ocHOBHO B Journal of Mountain Agriculture on the Balkans, Pesticidi i
fitomedicina, Herbologia, PacTenuessiuu Hayku u ap. OT mocodenure 350p. mpuemMam 346p.
1 OTXBBpIAM myGnukaius Ne B8.15, kosito He 0TroBaps Ha HayyHaTa CeUAIHOCT, 110 KOATO
e 00siBeH KoHKypca. [1o Ta3u TOYKa KaHIAUIATHT B 3aBUCHMOCT OT CBOCTO y4acTHE dopmupa
196,991. O6ummsT 6poit ToukK mo mokasaren ,[“ e 226.99 BMECTO MOCOYEHUTE 231.99, npu
MHUHUMAIHA u3nckBaHus 200T.

ITo rpymna moka3atens ,,/J0*
[IpeacraBenu ca 5 Op. LMTUpaHHUS B H3JaHUA, KOWTO Ca pebepupaHy U WMHAEKCHpPaHH B
CBETOBHOM3BECTHM 0a3M MAaHHU ¢ Hay4Ha MH(OpMAaIys, OT KOUTO NpUEMaM YETHpH, a eIaHa
otHacsM kbM JI 15. KBM T.15 ca npeacraBenu 5 Op. UUTHPaHUS B HepedepupaHy CIMCaHUs C
Hay4yHO peneHsupane. OOmmaT 6poi Touku e 90 BMECTO MOCOUCHHUTE 100, mpu MUHHMMAIHH
n3uckBaHus 50 TOUKH.

ITo rpyma mokasareins ,,E*

KanauaaTkara € ocoYriia y4acTue B YeTUPU HAllMOHATHHM MIPOEKTa, OT KOETO ¢dopmupa 60T.,
HE3aBHCHMO 4e 3a aKaJeMHuyHa UIBXKHOCT “ HOLEHT" HAMa MUHUMAJIHUTE H3HCKBAaHUS 34
TOYKH I10 TIOKa3aTels.
AHanu3upaiKi U3ITBIHEHUETO HA W3UCKBAHUATA, CHITIACHO y1.26 ot 3PACPB u IlpaBunHunka
3a meroBoto npuioxenue B CCA mpaps 3aKIIOYEHHE, Y [0 BCUYKHU [I0Ka3aTe/l KaHAKAaTKaTa
oTroBaps Ha HeOOXOIUMMUTE U3UCKBAHUS.

IIpefcTaBeHUTE HAYYHHU IyOIMKalKK He AyOnupaT MPEJCTABEHUTE 3a npuaobuBaHe Ha
o6pasoBaTeNHa ¥ Hay4Ha CTeNeH JOKTOp M aKaJeMWdHara IIBKHOCT IJIaBEH ACHCTCHT M
OTroBapsT Ha H3uckBanusTa Ha [IpapuiHuka Ha CCA. AHATU3BT UM OTHOCHO JTHHHHMA MPHHOC
Ha T ac. A-p [omyOuHOBa mokasBa, 4e TS € €JMHCTBCH aBTOp Ha 2 ny6nukamuu (4.3 %),
Boent aBTop € B 21 6p. (45.6 %) oT Hay4HUTE TPYJOBE, BTOPH aBTOP € HA 15 6p. (32.6 %) u

2



TpeTy M crensamy aBrop Ha 8 6p. (17.4 %). ToBa e 10ka3aTeNCTBO 32 aKTHBHOTO U yHACTHE U
OCHOBHATA W POJis B IPOBEJCHUTE M3CJIENBAHWS W NPEICTABEHUTE MATCpHald, KaKTo M 32
yMeHHATa ¥ Ja paboTH B eKur. Beudkd Komus Ha myOMUKaluy ca TPHAPYXKEHH C
pa3/ieJIATENHU POTOKOJIU 3a IIPOLICHTHOTO y4acTHe Ha I-p ["omyOuHOBa.

2.2. VyacTie B Hay4HO-M3C/IE0BATEIICKH IPOEKTH H HHOBALOHHA ICHHOCT.

I'n. ac. a-p Hpena I'omyOGuHOBa y4acTBa aKTHBHO B p€aM3UpPaHETO Ha 13 nnaHoBH
npoekta, ¢uHaHcupanu OT CeJCKOCTONAHCKAa aKajeMus, Ha 1 OT KOWTO € DPBKOBOIMTE].
OCHOBHO IPOEKTMTE Ca HAacOYeHH KbM  CENEKIHUATa,  COPTONOAABPKAHETO M
CEMENpOM3BOICTBOTO HA JKUTHM M 0000BH (YypaKHH KylTypH, KaKTo ¥ KbM OICHKa,
chXpaHeHHe W 00oraTsBaHe Ha IeHeTHYHHTE PECYpCH OT ¢Gypaxuu kyntypu. IIpes nepuona
2017 — 2018 r. e yuactBana B paspaboTaHeTo Ha mpoekt MY1750022 ,,PazpaboTBaHe Ha
MOZe] 32 OLIEHKa Ha eKOJOTMYHOTO ChCTOSHHE Ha YpOaHH3HPaHH maHamapTH’, KbM
[110BAMBCKE yHUBEpCHTET ,,[lancuii XuneHnapcku®, a mpe3 2019-2020 r. - ITpoext KII 06
OITP 03/12 ,Mozen Ha yCTOWYMBO YNpaBIeHHWE Ha IPAJCKH IOYBH Ype3 H3IPaX/AaHE Ha
OydepHy 3eJIeHH IUIOIIM OKOJIO TPAHCIIOPTHUTE apTEpUu C Lel no00psiBaHe KauecTBOTO Ha
JKMBOT® ¢ 6asoBa opraHmsanus ILioBauBckM yHHBepcuteT Ilamcuid XuneHIapcKu,
dunancupan or ®HU. VuactmeTo W PHKOBOACTBOTO HA TE3W IMPOCKTH € aTeCTallsd 3a
3HAYMMOCTTa Ha HaydHO-W3CJIe/[0BATelICKaTa JEMHOCT Ha KaHIWAATKaTa ¥ H3pacTBaHETO M
Ha[ArpaxJaHeTo ¥ KaTo ydeH. Karto 3aBppmiBaiml eram OT pa3pabOTBaHETO Ha HAYyYHHUTE
mpoekTH ca  yTBbpAeHuTe OT ExcnepreH cbBeT ,, HapbhuHMK 32 CEMEINpPOM3BOACTBO HA
MHOTOTONMIIHM M eIHOTOAWMIIHM >kMTHH Gypaxsu TtpeBu, 2018r.; ,, IIpakTHyecko
PBKOBOJICTBO 3a 60p6a ¢ IUIeBeTuTe PU JHOLepHa”, 2019r. u ,, TexHoMOTHS 32 OTIVIEXKIaHE HA
cynanka(Sorghum sudanense(piper) stapf.), Ha KOMTO KaHAUAATKaTa € CHaBTOP. Cp3nanenu ca
nepcreKTHBHA MyTaHTHA opma cynanka —300/43 u copro 3a 35pHO — JI. 1673, xouTo 1me Opaar
npejcTaBeHy 3a u3nurBane B cuctemata Ha MACAC.

2.3 Yyactre B Hay9HU QOPYMH.

3a momyJspH3MpaHe HA pe3ylNTaTHTe OT HAaydHWTE CH paspabOTKU KaHIWIaTKara e
y4yacTBajla B IIECT MEXIyHapoaHu (opyma B yyx6uHa: International Symposium Marine and
Inland Pollution Control and Prevention in the Black Sea and Mediterranean Sea]“q Turkey; 8th
International Agriculture Symposium LAGROSYM 2017“, Bosna and Herzegovina; 4th
International Symposium fn Broomrape, Romania; 18th International Conference Life Sciences
for Sustainable Development, Romania; Xth  International Agriculture Symposium
LAGROSYM 2019“, Bosna and Herzegovina; u 21 HalMOHAIHV HAay4HH KOH(epeHIUU, OT
KOUTO OCEMHaJIeceT — ¢ MEXIyHApOIHO ydacTHe. Bewdku TOKIanM ca OTnedaTaHd B IIBJICH
TEeKCT B COODHHIIM M CIIMCAHHS, KOETO € yOEeIMTeNHO JO0Ka3aTeJCTBO 3a KaueCTBOTO Ha
Hay4YHATa JeHHOCT U IOCTUTHATHTE pe3y/TaTu oT A-p I'omybuHoBa.

2.4, IluTupaHe Ha HAyYHUTE TPYIOBE.

IIpencraBenu ca o6mo 10 nuTHpaHus Ha Hay9HH TPYAOBE C ydacTHe Ha IIl. ac. Upuna
[ony6uHOBa, OT KOMTO Ipuemam 4 Op. B H3/IaHHsA, KOMTO ca pedepupaHu ¥ WHIECKCHPaHH B
CBETOBHOM3BECTHM 0a3y JaHHU C HaydyHa uH(poOpmaunus U 6 Op. UUTHpaHHS B HepedepupaHu
COMCaHMsA C HAy4dHO peleH3upaHe. Te3u pe3ynTaTd CBHICTEJCTBAT 32 3HAYMMOCTTA Ha
Hay4YHaTa NPOAYKLKs Ha KaHAWAATKaTa.



3. OuneHka Ha HAyYHHTE TPYI0Be H IPHHOCHTE
Ot aHaIM3a Ha NPEJCTABEHUTe HAYYHU TPYJOBE SCHO NPOIMYaBa CENEKIHOHHATA HACOUCHOCT
Ha M3CIIeI0BaTeNICKa IeHHOCT Ha KaHIUAaTKaTa fpe3 19 TouIIHKs U HayqeH CTaX. PaGorara e
HACOYEHa OCHOBHO B CJICJIHATE HAIIPaBIICHUS:

- PasmupsiBaHe TeHETUYIHOTO pasHOoOpasye [IPK CyJaHKa U CeNEeKIHA Ha HOBH COPTOBC. C
nen oboraTsBaHe Ha FeHO(OHJA NpU CylaHKaTa M Ch3JaBaHETO HAa HOBHU dopmu ¢ nobpa
NPOAyKTUBHACT Ha 3€JleHa Maca M KayecTBO Ha dypaxa, e M3MOI3BAH EKCIIePUMEHTATHUSA
myrarenes (nybnuxayuu Ne B 4.2, I 8.3). B pesynrar Ha yCIeIIHA CEJIEKIMOHHA paboTta ca
W3TbYeHH MyTaHTHH ¢opmu cynanka (M-200/86, M-300/43, M-200/255, M- 200/256),
chyeTaBaly 106pa MPOLYKTHBHOCT, OBP3 TEMIT HA OTPACTBAHE, 00JIMCTEHOCT ¥ OpMHUpaHe Ha
[10- TONSIMO KOJIMYECTBO CBEXa 6HoMaca ¢ BUCOKH CTOMHOCTH Ha OMOXMMHYHMTE MOKa3aTe/H
}I Ka4eCTBEHUTE XapaKTEPUCTUKHM II0 ChCTaB M CMHUJIAEMOCT Ha CYyXOTO BEILECTBO (nybauxayuu
NeI8.13, '8.20).

- CeleKIIMOHHO-TEeHETUYH M3CTeBaHUs, CBBP3aHA C OHONOIMYHMS M MYTallMOHCH
ebekT Ha XHMWYHM M (QU3MYHM MyTareHd Ipd CyJaHKa M COSL. W3cnenBaHa €
paIMOYyBCTBUTEIHOCTTa Ha TPH COpTa CylaHkKa, ¢ pasivtcH reorpad)cku IPOU3XOJI KBM
0GTBbYBAHE C raMa - ThUM Ha BB3AYLIHO CyXu ceMeHa (nybnuxayuu Ne B4.2, I 8.32). Ilpoyyena
e UyBCTBUTETHOCTTA ¥ H3MEHYMBOCTTA Ha J(Ba COPTA Cy/aHKa TOJ BIMAHHC Ha XHUMHYECKUTE
MyTareHd: AUMETHICYNdar, nuetwicyiadar, N-HEUTpo3o-N-meTunypea Hu N-HHTp030-N-
etunypea. (nybauxayus Ne I'8.3). Viydenu ca dectarata U CIEKTbpa Ha MYTAl[IOHHUTE H
MOIM(HUKAIMOHHY XJIOPOGUIHA, MOP(OIOTHYHA U dusuonornyHy H3MeHeHus B M,
[IOKOJIEHHE TIpU OBIrapCKU TEeHOTUIIOBE COsi ITOJ BIMSHWE HA TpU NO3H I'madozar 360
(ny6nuxayuu Ne I'8.17, I'8.24).

- WscneaBaHus BbPXY BIUSHUETO HA TEHOTHIIA, METEOPOJOTHIHHUTE dbakTopu U TemIa Ha
oTpacTBaHe BBPXY JWHAMHKAaTa Ha HATpyrNBaHe Ha LHAHOTIHUKOSWAH IIPH CyZaHKaTa
(nybnuxayuu Ne I'8.18, I'8.19) v JuHAMHUKaTa Ha HATPYNBaHE Ha CBEXd Ouomaca IpH 3Be3/1aH
(Lotus corniculatus) (ny6auxayuu Nl 8.29, '8.33). Vi3BbplICH € aHalu3 Ha KOPETaTUBHUTE
BPB3KH MEX/Ly M3CIIEIBAaHUTE NIPU3HALIH, KOe(HUIUEHTH 1 HHIEKCH.

- CpaBHHUTENHO W3MHUTBAHE W XapaKTepUCTHKa Ha MyTaHTHH dopMu cygaHKa M COpro.
U3pbpiieHa € CpaBHMTE/IHA OLeHKa Ha MYTaHTHH dopMu cynaHKa IO KOJIHUYECTBEHH
NpU3HAIM: BHCOYMHA Ha LEHTPATHOTO cTe010, cBeXa Owomaca Ha €IHO pacTEHHE,
0GIMCTEHOCT, IUMPHHA U IBDKHHA Ha JMCTHATA IIETypa, JTMCTHA [OBBPXHOCT CPE/IHO Ha C/HH
JIMCT, NB/DKWHA M Maca Ha MeTNMIATa, mMaca Ha 3BPHOTO OT €AHa METIMla ¥ Maca Ha
opoHeHata mernuua. OnpeseeHO € ChABPXKAHWETO Ha CYpPOB IPOTCHH, dbochop, Kallui,
CYpOBHU BJIAKHWHH, BOJOPa3TBOPHMH 3aXapy ¥ CMHJIAEMOCT in vitro Ha CyXOTO BEILECTBO B
Ham3eMHaTa Guomaca. (nybauxayuu Ne I'8.25, 18.26). OleHeHH ca TPOAYKTHBHOCTTA Ha
3bpHO, MOP(ONOTHYHH W OHOXMMHMYHHM [OKasaTeld Ha 14 MyTaHTHM JIMHHH COpro 4 €
HAIPABEHO IPyNHUpaHe MO OTHOLICHHE Ha CXOJACTBO M OTAAICHEHOCT Ha MYTaHTHUTE JIMHHUH C
IleJl M3TIOJ3BAHETO MM B CENEKIIMOHHHS MPOLEC 3a MOCTHraHe Ha FeHETHIHO pasHooOpasue.
(nybnuxayus Ne I'8.14). Tlpoy4deHa e MyKIMBOCTTa Ha 3bPHOTO H JUaMeThpa Ha IyKaHKUTEe
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IIpH T€HOTHIIOBE COPTO U Ca U3C/Ie/IBAHM KOpENAalOHHUTE BPB3KI MEXKY IyKJIMBOCTTA ¥ HAKOU
OGUOXMMUYHH ITapaMeTpy ¥ XapaKTepUCTUKU HA 3bPHOTO (nybnuxayuu NeB4.9, I'8.22).

- [Ipoy4BaHus BHPXY YyBCTBUTEITHOCTTA HA COPTOBE OT EAHOTOAMIIHY U MHOTOTOMIIHH
6060BH KyNTYpd ¥ BHIOBE OT poj Sorghum KbM alleloNaTHIHHs e(eKT Ha eKCTPaKTH OT
MHBa3uBHUTe TUieBeHu BunoBe Convolvulus arvensis L., Cirsium arvense L.Scop, Sorghum
halepenseL.Pers., Solanum nigrum L., Iapa3suTHA BAZIOBE Cuscuta spp. 1 KyITypHH BHIOBE -
Vicia Villosa (nybnuxayus Ne I'8.4) nipu 1a00paTOpHH yCJIOBHSL. N3cnensanu ca KbIHIEMOCTTa
Ha ceMeHaTa, HapaCTBAHETO U HATPYIBAHETO Ha CBEXa OMOMaca OT KBIHOBETE U KOPEHHUTE Ha
KYITYypHHTE BHIOBE H CBHIBPKAHHETO HA IMAHOTCHHH ITHKO3M/A, o6y GeHONMU H
KOH/ICH3UpaHH TAHWHM B IUIeBeNHaTa Guomaca U pH Ha eKCTpaKTHTE C IeJ yCTaHOBABAHE Ha
GBIrapckd COpToBe (QypaXHH KyIATypH C MOBHIICHA alelONaTH4Ha TOJNEPAHTHOCT, KOMTO
YCIIEIIHO fa ce BKIOYAT B CENEKLMOHHHTE MPOrpaMu WM TUPEKTHO B IIPOU3BO/ICTBOTO.
(ny6nuxayuu NeB4.3, B4.6, B4.8, 8.4, 8.5, I8.7, I' 8.8, I8.23, 8.35).

- [IpoyuBaHus BBpXY AaleJOMATHYHOTO B3AMMOJNEHCTBHE MEXIY HAKOH TEXHHHCCKH
KyJATYpH ¥ MEXIy HAKOH 3€JCHYYKOBH KyJITypH, B n1a6opaTOpHHU yClIOBHUs. 3a MOJTyYaBaHE Ha
uH(OpPMAIKs, OTHOCHO B3aUMOZEHCTBHETO Ha 3€/EHUyKOBHTE KyJITypH ( mMarpaHo3, KOIbp,
JIyK ¥ MOPKOBH U JIOMAaTH), OTIJIEXKAaHH B CMECEH I10CEB, Ca NpuIaraiil BOIHHN eKCTPaKTH OT
ceMeHa ¥ OT CBEXa Maca M ca Ipocye/ieH: IoKa3aTeuTe: MOKbIBaHE Ha CEMEHATa, Ib/DKHHA
Ha KBJIHA U KOPeHa, pacTex ¥ akyMyJIHpaHe Ha cyxa OHomaca Ha CeMeHa U pa3call OT IOMaTH.
(nybnuxayus Ne I'4.10). AHanu3upaHo € B3aMMOJIECTBHETO MEXJIYy COpPTOBE TEXHHYECKO
copro u OsiI CHHAIl Bb3 OCHOBA Ha KOJIMYECTBCHU U OUOMETpHYHHM [TapaMeTpH Ha JiBaTa BHJA,
OTIJISKIAHU B CHCEACTBO. (nybnukayus Ne B4.5).

- WscnenBaHus, CBBpP3aHH C ajejonarnyHarta akTHBHOCT Ha pusocdhepHa Imodysa OT
eHOTOMIIHA ¥ MHOTOTOJMIIHY JXUTHU QYPXKHH KyITYpH (nybnuxayuu Nel'8.9, I'8.10) u
KOpEHOBa W HaJ3eMHa Guomaca (nyoruxayus Ne I'8.21) BbpXYy I'BPBOHAYAIHOTO pa3sBUTHE HA
HAKOM IUIeBEJHM BHIOBE M OTKpHMBaHe Ha o0pasuy C ajejonaTi4eH MOTEeHOHal € ONIeA
BITFOYBAHETO MM KATO KOMIIOHEHTH B CEJEKIMOHHH POTpaMK WM 33 OHONOrHYeH KOHTPON
Ha UJIeBEIUTE.

- [IpoyuBaHus BBPXY PeaKiUATa Ha COPTOBE, JMHAM W MOMYJALMA COPro sa 3BPHO,
CylaHKa, paiirpac M XKHTHSK KbM IpHUJIaraHe Ha HAKOH xepbuumau. HanpaseH e aHanu3 Ha
cnenududHATA COPTOBA peaKiys Ha MeT copra CylaHKa IO OTHOIICHHE Ha MoJICKaTa
KBJIHAEMOCT, TIPEKUBIEMOCTTa U (OPMUPAHETO Ha CBEXA U CyXa froMaca B 3aBUCHUMOCT OT
BHZa M [03aTa HAa TPWIOKEHHS XepOuuuj H € H3BBPLICHO TpYNMUpaHe  CIOped
YyBCTBUTEIHOCTTA UM C LleJl YCIENIHOTO UM BKIIIOYBAHE B KOMOWHATHBHATA CEJIEKLHs KaTo
JIOHOpH Ha ycroitaBocT. (nybruxayuu Ne I 8.11, I'8.12) 3a ycTaHOBsBaHe Ha CEJIECKTHBHOCTTA
Ha XepOMIUA¥ KbM IIyCTHHEH JKUTHSK Ca MPOCIEACHH IOKa3aTenTe: n00MB HAa CeMEHa U
eleMeHTH Ha n00WBa, GpOil Ha TPOLYKTUBHM CThOJa HA M2, Maca Ha 1000 cemeHna npu
kynrypata (ny6auxayus Ne I14.7). B nabopaTOpHA M TOJICKHM YCIOBHSA € MpOy4eHa
YyBCTBUTENHOCTTAa KBM XepOMIMIM 32 MOYBEHO MPHIOKEHAE H pacTe)XHH DEryjaTopd ¢
peTepJaHTHa aKTHBHOCT Ha 00pasily TEXHUYIECKO COPro 1 COpro 3a 3BpHO 32 YCTaHOBSIBaHE Ha
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FeHOTHIIOBE, KOMTO Morar na ObJarT H3MOJI3BaHM KaTo NOHOpH Ha 3apOJMINHA IIa3Ma
(ny6nuxayuu Nel' 8.28 I'8.30, I'8.31, '8.34)

- VscienBaHus BBPXY HSKOU MOP(HOJOTMYHM ¥ OHOXMMHYHH IOKa3aTeld Ha CEMEHA OT
COpro 3a 3bPHO, CyaHKa U TEXHUYECKO COPro, CBhp3aHM C Mpe/BApPHTEICH CKPUHUHT U
OLleHKA HA KauecTBOTO Ha ceMmeHara. OmpeJeneHu ca OCHOBHHTE MOP(OTOrUIHH
XapaKTEePUCTHKH Ha CeMeHaTa: Ib/DKHHA U [IMPHUHA, HHICKC Ha eKCIIEHTPUYHOCT, LIBAT U
SIPKOCT Ha L(BeTa Ha CeMeHaTa, L{BST Ha NepuKapIia, Maca Ha 1000 cemena u Opoi ceMeHa
B eqHAa METJMIA ¥ OHWOXMMHYHHTE IOKasaTeld: CypOB IMPOTCHH B % OT CyXOTO
BEIIECTBO, CypOBM MAa3HMHH, a30T, (ocdop, Kaliui, Mar"esui, ChIbpXKaHHE Ha
BOZOPA3TBOPUMHU 3aXapu M  00IIH noMu(EeHONN, AHTUOKCUIAHTHA AKTHBHOCT.
AHanu3MpaHd Ca KOPENalMOHHUTE BPB3KH MEXIY OMOXUMHUYHHTE  IIOKA3aTelH.
(nybnuxayus Ne I'8.27).

- TlpoyuBaHus BBPXY MHXHOMpalus edeKT Ha HabOp OT pa3TBOPUM W KOHCEPBAHTH B
pa3IMYHK KOHIEHTPALMM M BOJOMOIIbIIATEHATA CrocoOHOCT Ha ceMeHaTa IIpU
€/IHOTOIMIIHY JKUTHH (COPro, CyJaHKa M 3aXapHa MeTJa), eIHOTOHIIHNA 6060BH (cos,
nposieTeH (ypaxkeH rpax, MpOJIeTeH ¢uit) u MHOrorogumHu 6000BH (ronepHa)
dypakHH KyNTYpd TIpH QJeoNaTHYHUTE W3CICABAHUA B 71a60paTOpHUA  YCIIOBHS
(nybnuxayuu NeB4.1,18.1,18.2, I8.6, I8.16).

- VscienBaHusi, CBBP3aHU C PeaKiUiTa Ha MECTHH COPTOBE TEXHHIECKO COpro B PaHCH
CTaauil Ha pa3BUTHE KbM BOJEH NeQULMT, C Ie1 OTKpUBAaHE HA TCHOTHUIOBE C nobpa
TOJIEPAHTHOCT KbM OCMOTHYEH CTPeC. (nyorurayus Ne B4.4).

O606menaTa MU OLIEHKAa 3a NPENCTABEHWTE MaTepuany €, 4e IO CBHIABPXKAHWE TC
0GEKTHBHO OTpa3sBaT NPOBEJEHUTE U3CIIEBaHKUs U C U3KIIFOUCHNE Ha ny6nukayus Ne B 8.15
CHOTBETCTBAT HA MPOQECHOHAIHOTO HANpaBieHWe M HayyHara CICIHAIHOCT Ha 00siBeHU
KoHKypc. Hay4Ho - u3creoBaTesicKara paboTa Ha KaHAHJATKaTa € U3Be/IeHa Ha BUCOKO HHUBO
C MPaBUJIHO TOCTABEHH LIENH, METOAM ¥ IMOJXO/H 32 TAXHOTO pelIaBaHe. H3cnenBanusTa ca
OpraHM3UpaHd B HAay4HH KOJEKTHUBH, KOETO € OIIC EIHO CBUETEJICTBO 3a 3HAYMMOCTTa Ha
pazpaborkute. IlyOnukanuure ca HalWCaHH B n006Bp HaydeH CTHJ, WHTEpHperauuara Ha
pesyNTaTHTe € 3abI00YeHa U KOMIICTeHTHA, a HANpaBeHUTE U3BOAM — HAyYHO OOOCHOBAHH.
[loyueHuTe AaHHU ca 06pabOTEHH ChC CHBPEMEHHH CTATHCTHICCKH IporpaMy, B pe3yJniTaT Ha
K0eTo ca 0OpMEHH SICHU U KOHKPETHM H3BOJIU U 3aKJIFOICHHUSL.

[IprevMaM NpHUIOXKEHATa aBTOPCKa CIpaBKa 3a NPUHOCHTE Ha - I ac. n-p Hpena
[omy6uHOBa, KOATO OTpassBa peajHO pe3yNTaTHTe OT HelHaTa Hay4HO-HM3CIIeIoBaTeICKa
pabota. M3km04BaM MOCIEHAs Hay4HO - IPUIOKEH MPUHOC OT crpaBKaTa, KOMTO € CBbp3aH C
my6nukays 1'8.15.

[lo-Ba)KHUTE NPUHOCU C OPUTMHAJIEH XapaKTep ca CICAHHTE:
[.Hay4ynu npuHOCH

1. VeTaHOBeH e GHONOrHYHNS ¥ FeHeTHYeH epeKT Ha Habop OT XMMUYHU U Gbu3uIHA



MyTareHH, IPUIOKEHH B Pa3IHYHU 034 M KOHLEHTPALUK BBPXY CyXH CCMCHa
BereTalMOHHO TIPH COpro, cyaanka u cos (Glycine max (L.) Merrill) u ca orOpaHu reHOTUNIOBE
C MyTallMOHHU H3MEHEHHs, IPE/ICTaB/IABAILM HHTEPEC 3a cenexuusta (Ne B4.2,18.3,1'8.14,
I'8.17u18.24)

2. Upe3s paJMalliOHEH MyTareHes ca noiy4eHy 20 MyTaHTHHA dopmu cyaHKa, MPUTEKaBAILH
MOP(hOTOTHYHI ¥ GHOXMMHUYHHU [OKA3aTENH ChC CENEKIHOHHO SHATCHUE. ITo OCHOBHH KpUTEPH
3a 0T60p (MPOZLYKTUBHOCT Ha 3€JIeHa Maca ¥ Ka4uecTBO Ha dypaxa) ca U3Tb4YE€HH MyTAaHTHATE
dopmu M-200/86 , M-300/43, M-300/69, M-300/114, M-200/255 u M-200/256. B ycrnoBusiTa
Ha KOHKYPCEH COPTOB OIAT I10 OMOIOrHYHM 1 CTONAHCKU Ka4eCTBa, M-300/43 ce oTKpoOsiBa C
106pa 00IUCTEHOCT MPEU U3METIIABaHE (BBCH-47) u cpesiHa IIKMpPHHA U ABDKMHA HA €JIMH
JIUCT, ¢ GBP3 TEMIT HA OTpPacTBaHe U HOpMUpaHe Ha CBEXKa, CyXa 6uomaca u cemeHa. (Ne B4.2,
8.13,18.20,1'8.25 uI'8.26)

3. OLieHeHa € CeNIeKIHOHHATa CTOWHOCT Ha 00pasiy copro, Cyaanka 1 38e31aH (coprose,
JIMH{H, TIOy/IalliH, CENEKIIMOHHY HOMEpa) 110 IIPOYKTUBHOCT Ha CBEXa U CyXa ouomaca,
J06UB ceMeHa, XpaHUTEIHA U aHTHXPAHUTEIHH BEIECTBA, KaTO Ca ONPE/IeICHH H3TOUHUIH Ha
3apOJIMIIHA I1a3Ma 33 PUIOKEHNE B Pa3IMYHHI HAlPABICHHS (B4.9,1'8.13,1'8.14,1'8.20,
I'8.22 uI'8.29)

4. OLieHeHo e BIUSHAETO Ha TeHOTHIIA, METeOPOIOTHYHNUTE (paKTOPH U TEMIIA Ha OTPACTBAHE
BBPXY IMHAMUKATA Ha HATPyIBaHe Ha [IMAHITIMKO3U/IH II0 dbeHoda3u OT pa3BUTHETO HA
cynanka (Sorghum sudanense (Piper (Stapf)) u pasnu4uATa B IPOLYKTUBHOCTTA U
TIPEXMUBSIEMOCTTA Ha COPTOBE U IOMyIalliK 3Be3/aH (Lotus corniculatus L.) (Ne I'8.18 n I'8.33)
5. YCTaHOBEHA e 1yBCTBUTETHOCTTA KbM alleIONaTHIeHHUAT KT Ha MHBA3HBHH IIICBETHH
suzose (Convolvulus arvensis (L.), Cirsium arvense (L.) Scop, Sorghum halepense (L.) Pers.,
Solanum nigrum (L.)) u napasutau Bugose (Cuscuta Spp.) IIpY peAMIia eAHOTOJUIIHH 1
MHOTOroIMIIHN 606081 Gypaxau Kyntypu (Glycine max (L.), Pisum sativum (L.), Vicia
sativa (L.), Lotus corniculatus (L.) u Medicago sativa (L.)) # HKoH BUIOBe OT pox Sorghum
npu 1aGopaTopHy yci1oBHs. Hali-CHIHO 4yBCTBUTENEH KBM alleloNaTH I edexT Ha
eKCTpPAKTHUTE OT [UIEBEHUTE BUJIOBE € JIIOLIEPHa, Cle/[BaHa OT ¢ypaxeH rpax (IpoJeTHA U
3uMyBalld pOPMH), MPOIETEH QuUMA, a OTHOCUTEIIHO Hali-c1aba 4yBCTBUTEIHOCT € OTYeTeHa
npu coaTa. M3mpueHn ca GhIrapcku copToBe QypakHM KyJITypH C IIOBUIIEHE aJleJIonaTU4Ha
tonepanTHOCT. (Ne B4.3, B4.6, B4.8,18.5,1'8.7, 8.8, 1'8.23 uI'8.35)

6. HampaBeHa € CKPUHUHT 33 YCTAHOBSBAHE Ha aNe/IoNaTHHIs MOTEHIHA Ha HAKOH
eIHOTOIMIIHYA ¥ MHOTOTOJUIIHY XUTHH (QypaxKHU KYNTYpH B CHCTEMaTa ,,l104Ba 0T
pusocdepHaTa 30Ha — KOPEHH — HaJl3eMHa 6uoMaca‘ pyu pa3In4Hu HOCUTENIX Ha
ANeIOXMMUKATH (IeCTHIMpaHa Boja Mk arap). Te mpiaoOuBaT NPakTHIECKO 3HAUCHHE, KAaTo
croco6 3a peylHpaHe aleJ0NaTHIHOTO Bb3/eHCTBHE HA MIEBETHUTE BUI0BC MK IUICBEIHUTE
chOOIIECTBA B KpUTHYHHUTE (Pa3d OT Pa3BUTHETO HA HAKOU OT dypaxuute Kyatypu. (Ne I'8.9,
I'8.10 uI'8.21)

7. VCTaHOBEHHM ¢a MATEMATUKO-CTATHCTUYECKH 3aBUCHMOCTH MEXy pEeAuLa ITOKa3aTeIH,
CTOTIAHCKY TIPU3HAIHN, KOe(LUEHTH i HHIEKCH, KOMTO MMAT HE Camo aKTyalleH TEOpETHICH
ACIIeKT, HO M MPAaKTHYeCKa IIPUIIOKMMOCT 3a NOBHUIIABAHEe e)eKTHBHOCTTA Ha 0TOOpA H
OINTHMH3MPAHE HA CEeNEKIMOHHUS MPOLEC IPH BUIOBE OT POl Sorghum. (I'8.11,18.12, I'8.18,
I8.19,I'8.22)

8. C oryes noBuiuaBaHe e(GeKTUBHOCTTA Ha CENEKIMOHHHUS IPOLEC ¥ CEMENPOU3BOACTBOTO €



yCTaHOBEHA PeaKIiATa Ha COPTOBE, TMHHMK U TOMyIalliH COpro 3a 3bpHO, CyJIaHKa, pairpac 1
JKUTHSK KbM XepOULHMIN C KOMILIEKCHO IeHUCTBHE . (Ne B4.7,18.11,18.12,18.30 u g.31)

II. MeToau4yHY IIPHHOCH

1. ITpoy4eHa e IPUrOAHOCTTa Ha TOJIAM HabOop OT Pa3TBOPH ¥ KOHCEPBAHTHU B PasIHIHH
KOHIIEHTPAIIMU U BOJOIOIIbIIaTeIHaTa CrIocOOHOCT HA ceMeHaTa IpU HAKOU €HOTOAUIIHA
JKATHH ¥ €IHOTOJAIIHA X MHOTOTOAHIIHU 6060BH (ypakHH KyITYpPH IPH aJICIONaTAIHATE
y3cienBaHus B naboparopuu yciaosus. (Ne I'8.1, '8.2,B4.1,18.6,1'8.16 uI'8.21)

I1I. Hay4HO-NIPUJIOXKHH IPHHOCH

1. Cp31a/ieHH ca TeHEeTHYHO pa3Hoo0pa3Hy popMu U JIMHUH Cy/aHKa, COsl, COpro 3a 3bpHO,
3Be3/1aH ¥ TEXHUYECKa MET/Ia, Ype3 PasIuiHu CeNCKIIMOHHH METOIH (xubpuau3aiys, GusudeH
1 xuMudeH MyTareHes). OLeHEeHH ca 10 KOMIUIEKC OT KOJTMYECTBEH! U KaueCTBEHHU NPU3HALIH,
3a TIPSKO TOJI3BAHE KATO POJMTENICKA KOMIIOHEHTH B CEIEKLIMOHHHUTE IPOrpaMu IilH B
CeJIeKIIMOHHO-TIoA06puTeHaTa JeHHOCT (Ne 18 3.I8.13. 1814 18.17, I'8.18,1'8.20, T8 23,
I'8.26 uI'8.29).

2. B ycroBusTa Ha KOHKYPCEH COPTOB OIIUT Ca OLEHEHH IEPCIICKTHBHA MyTaHTH dbopmu
CyJlaHKa 110 IPOAYKTHBHOCT Ha ypax (cBexa u cyxa buomaca) u cemeHa. I3BbpiuBa ce
pa3MHOXaBaHe ¢ OTJIe]l OCUTypsIBaHe Ha CeMeHa 3a XbPXKABHO U3IUTBAHE B cucTeMara Ha
UACAC (NeT'8.25 u18.26).

3. B ycoBusATa HA KOHKYPCEH COPTOB OIHT € U3MUTaHa MPOAYKTUBHOCTTA Ha NepCIeKTUBHU
XUOPH/HY JIAHAU COPTO U € OLIEHeHa IyK/IMBOCTTa Ha 3bPHOTO. M3pbpliBa ce pasMHOKaBaHe
HA [epCIIeKTHBHY JIMHUH C OTJIe]l OCHTypsIBaHE Ha CEMEHa 33 ABPKABHO USIUTBAHE B
cuctemara Ha MACAC (Ne B4.9,1'8.14 n1'8.22).

4. VI3BBplueHa € CpaBHUTEJIHA XapaKTePUCTUKA Ha peanlia OBJITApCKU U 9yKIECTPaHHH
COPTOBE ¥ CENEKLMOHHN MaTepHalli OT eAHOTOMIIHN ¥ MHOTOrO/IMILIHM KUTHH, 6060BH
DypaKHH, ¥ TEXHHYECKH KYJITYPH [0 OTHOILICHUE aleJONaTHIHHIA TIOTEHIMA, aJieonaTu4Ha
TOJIEpAaHTHOCT, TOJIEPRHTHOCT KBbM 3aCylllaBaHe B HAYAIHUTE STalK OT PasBUTHETO,
MOP(hOIOTHYHY PU3HALY U GHOXMMHIYHH [IOKA3aTENH 1 CEIEKTUBHOCT KbM XepOouLuaU 1
peakIys KbM PacTeXHH PEryJaTopy ¢ peTaplaHTHa akTHBHOCT. VCTaHOBEHH Ca MOAXOIAIIUTE
FeHOTHIIOBE KOMTO MOTAaT ja 6bJaT U3IOI3BaHM, KATO IOHOPH Ha 3apOJIMILIHA IIasMa B
cenexiorHuTe porpamu (Ne B4.4,1°7.1, B4.10,18.4,18.7,1'8.8,1'8.9,18.10,I'8.11, I8.12,
8.21,1'8.27 uT'8.28).

4. Y4eGHO — MpenofaBaTeICKa JeiHOCT.

YenopeaHo ¢ HaydHara cu jaeiHoct, ri. ac. Mipena [onyOMHOBa aKTUBHO y4YacTBa B
oOyueHuero Ha cryjaeHTu: mpe3 2017 r. e Hay4deH KOHCYITaHT Ha MarucThpcKa AWIIOMHA
paboTa 1o CIEeHHaTHOCT ,Exonorus u OCC*“ xpM buonorundecku dakynrer Ha ITY ,Ilancuit
XwreHnapcku®, a npe3 2019r. e Hay4eH KOHCYJITAHT Ha MarucThpcka IUIUIOMHa paboTa Io
CIIeIMATHOCT ,,PacTuTenda 3amura“. KbM ArpapeH yHUBEPCHUTET - [Tnosnus. IIpe3 2008 r.
KAHIAIATKaTa € Y4acTBYBajia C JIEKIHsS Ha Tema: ,ACIIeKTH Ha CENIeKIUATa U OTHIEKAHe Ha
pumoBe OT poA Sorghum. BB3MOXHOCTA 3a M3MOJI3BaHE Ha BHIOBETE OT POA Sorghum kato
aNTepHATUBHY (QypaXKHU KyJITypU.” B Wndopmaimoner cemunap koM HCC3 , Kspmxanu. I1pe3
2019r. mo mporpama Erasmust e u3HecHa IIECT JIEKUWH, CBBp3aHH CbC celleKIuiaTa Ha
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-

(ypaxHU KyJITYpH B Y HHBEPCUTET ,Ca.c. Kupun u Metonnit“, Cxonue, CeBepHa Make1oHAS.

4. KpurnuHu 0e/ie)KKH H NPeNnopbKH
HstMaM KpUTHYHH OENeKKH 110 MPeICTABEHUTE MaTepHaIIH.

[Ipernopb4BaM Ha KaHIWAaTKaTa 1a MPOABIIKH paGoTara 1o ceeKIus Ha QypaxKHUTE KyITypH
C M3MOJ3BAaHE HA eKCIIepPHMEHTAIHUS MyTareHes, IpH KOHMTO ce MoJydaBa rojisiMo reHETHTHO
pasHooGpasue oT dopmu. Karo ce mma NpeiBui, ue COPTOBETE ca Hal-BaXHUSI MPOAYKT OT
paboTara Ha BCEKH CEJNEKIMOHEp, Ch3AaNeHUTe OT J-p [onyOuHOBa JTHHUH, C KOMIUIEKC OT
LeHHH [PU3HALM YCKOPEHO J1a OBAaT BKIIOYEHU B IbPXKaBHO COPTOUSIUTBAHE. Kannunarkara
Jla TIpefiajie CBOMTE HayYHH OIIUT U 3HAHWS B 06acTTa Ha CeJIeKLUsATa Ha JIOKTOPaHTH.

5. JIuyHHu BneYyaTJIeHHs

He mno3umaBaM JMYHO KaHIWJATKaTa, a caMO KOCBEHO Ype3 HeHHaTa Hay4Ha pabora.
BrieuaT/eHHsITa MU 32 Hes ca, 4e TS € epyAupaH yueH ChC 3a(bI00YeHN 03HAHNS B obnacrtra
Ha CeJeKIUsATa 1 YMEHHUs 1a paboTH B KOJIEKTHB.

6. 3axsI0ueHne

Bb3 OCHOBA HA HANpPaBeHHs aHAIM3 HA LJIOCTHATa HayyHA W Hay4HO-TIIPUIIOXKHA JOEeHHOCT,
cumram, 4e 1. ac. A-p Vpena IomyOuHOBa OTroBaps Ha MHHMMAIHWTE HAlMOHATHH
W3UCKBAHHUATA 32 3aEMaHe Ha aKkaJeMHU4YHa JJIBXHOCT ,,JJoreHT*, choOpa3HO 3aKOHA 32 Pa3BUTUE
Ha aKajeMWYHus chcTaB B PermyGnuka beirapus u [IpaBuiHuKa 32 IpHIaraHeTo My B CCA. T
e w3rpajieH HayyeH pabOTHMK, KOHWTO C€ MpEACTaBsi B KOHKypca CbC 3HaYyMMa Hay4dHa
MPOJyKIMs, M3CIeJBaHMATA Ca HA BHCOKO HWBO W IPHHOCHTE U 32 PasBUTHETO Ha CeNeKLusITa
Ha (ypaxHuTe KyiTypu ca Oescropud. Bcudko ToBa MM J1aBa OCHOBaHHC Ja OLeHs
IOIOKHTENHO ISIOCTHATA M JEMHOCT M Ja MOJKpers KaHAuIaTypara W 3a aKkaJeMHdHata
JUTBXHOCT ,,JIo1IeHT”.

IIpeBH HA FOPEU3TIOKEHOTO CH MO3BOJIABAM /14 PENophiaM Ha nouyutaemoro Haydno

JKYpHM CBILO [a I71acyBa IOJIOXKHUTENHO, 8 Ha WICHOBETE HA Hayuen csBer o 3OTK na usbepar
. ac. A-p Hpena IomyOuHOoBa 3a JJounent” B NpodecHOHANHO HANpaBICHUS 6.1
PacTeHHERBACTBO, 0 HaydyHa crienuanHocT “CeseKuus U CeMENpOM3BOJACTBO Ha KyJITYypHHUTE
pactenus” 3a Hyxnute Ha @K - ITneseH.

19.03.2020 r. U3roTBui: |
rp.Yupnax (mpod. a-p HeHI\BEHKOBa)



EVALUATION REPORT

Regarding: Competition for the Occupation of the Academic position "Associate
Professor" in scientific specialty "Breeding and Seed Production of Cultivated Plants",
Professional direction 6.1 Crop Production, Field of higher education: 6. Agricultural

Sciences and Veterinary Medicine, announced in State Gazette No.97 0f 10.12.2019.

Referee: Prof. Dr. Nelly Kirilova Valkova - Institute of Field Crops, Chirpan,
professional field 6.1 Crop Production, scientific specialty "Breeding and Seed Production of
Crops", appointed as a member of Scientific jury according to Order No. PJI-05-34 of
10.02.2020 of the Chairman of the Agricultural Academy.

In the competition for occupation of the Academic position " Associate Professor" for
the needs of the Institute of Forage Crops , one candidate - Chief Assistant Dr. Irena
Asparuhova Golubinova participated. The competition documentation has been prepared and
presented in paper and electronic form in accordance with the requirements of the ZRASRB

as well as in Rules for its application in the SSA.
1. Brief biographycal data for the candidate.

Chief Assistant Dr. Irena Golubinova was born in 1974 in the town of Svishtov. In
1997 she graduated her Higher Education (Master's Degree Program) from the Higher School
of Economics, Plovdiv, majoring in agro-engineering - agro-ecology, and in the following
year received a second diploma for a master's degree in plant protection. In 1996 she acquired
qualification of a specialist in the specialty "Prime Brokers - Brokers and Dealers", and in
1997 - pedagogical capacity. In the period 1992 - 1996 she passed an intensive French
language course. Since 2001 she is a researcher at the Institute of Forage Crops, Pleven, and
since 2011 she has been a Chief Assistant. In 2012 she successfully defended her dissertation
on "Investigating the Possibilities for Enriching Genetic Diversity in Sudan Grass (Sorghum
sudanense) by Inducing Gamma Ray Mutations" and obtained her Doctorate degree. The
main area of her research is selection, seed production and cultivation of forage crops. During
her scientific experience, she received short-term cytological analysis training at the Genetics
Institute. “Acad. D. Kostov”, Sofia, and in 2019 she finished an Erasmus + program at “St. St.
Cyril and Methodius” University, Skopje. From 2019 she heads the Scientific Services
Bureau at the Institute of Forage Crops. She is fluent in written and spoken Russian and

English language. She has excellent computer literacy.



2. Evaluation of the applicant's scientific, applied and publication activities.

2.1 Minimum national requirements
By group of indicators "A"

In 2012 Chief Assist. Dr. Irena Golubinova successfully defended her dissertation for
a doctoral degree on the topic “ An investigation of the possibilities for enrichment of the
genetic diversity in Sudan grass (Sorghum sudanense (piper) stapf.) by inducing gamma ray

mutations “- 50 points.
By group of indicators “B”

10 scientific articles in journals, which have been referenced and indexed in world-
renowned scientific information databases, are published. The publications are printed in
English, mainly in Impact Rank Magazines (SJR): Bulgarian Journal of Agricultural Science -
8 pieces; 1 piece published in the Comptes rendus de 1 Academie Bulgare des Sciences; 1
piece published in Food science and technology and 1 piece - in Ecologia balkanica. The total
Impact Rank (SJR) of the editions is 1.717. The total score for this indicator is 230 with a

minimum national requirement of 100 points.
By group of indicator “B”

Under point 7 of this group, a scientific publication is presented and indexed in world
renowned databases with scientific information, Bulgarian Journal of Agricultural Science
with an impact rank of 0.261. The scientific paper is presented as a printed publication,
accompanied by a document confirming that it has been accepted for printing. Total Points

30.

Under point 8 - 31 scientific publications in non-refereed scientific peer-reviewed
journals are presented; 1 publication in collections of international scientific forums and 3
publications in collections of national scientific forums. Of these, 12 are in Bulgarian, and 23
are in English. Scientific publications, printed in non-refereed journals, are mainly published
in the “Journal of Mountain Agriculture on the Balkans, Pesticides and Phytomedicine,
Herbologia”, “Crop Sciences” and others. I accept 34, out of the above 35 pieces. I reject
publication Ne 15, which does not correspond to the scientific specialty in which the
competition was announced. Under this point, the candidate, depending on her participation,
forms 196,99 points. The total number of points on indicator "G" is 226.99, instead of the

indicated 231.99, with minimum requirements of 200 points.



By group of indicators "I"™

5 pieces of citations in publications that have been referenced and indexed in world-
renowned databases of scientific information, are presented, of which I accept four and one I
refer to group J[ 15. Under point 15, 5 citations are presented in non-refereed scientific peer-

reviewed journals. The total score is 90 instead of 100, with a minimum score of 50 points.

Bu group of indicators “JI”

The candidate indicated participation in four national projects, of which she forms 60
points, despite that for the academic position of "Assistant Professor" there is no minimum

requirement for points on the indicator.
By group of indicators ,,E “

Analyzing the fulfillment of the requirements, in accordance with Art. 26 of the Law
on the Development of the Academic Staff and the Regulations for its implementation of the
Agricultural Academy, I conclude that by all indicators the candidate meets the necessary

requirements.

The submitted scientific publications do not duplicate those submitted for educational
and scientific degree “Doctor” and for the academic positions of Chief Assistant, and meet the
requirements of the Agricultural Academy Regulations. The analysis of the personal
contribution of Ch. Assistant Dr. Golubinova shows that she is a sole author of 2 publications
(4.3%) a leading author of 21 pieces (45.6%) of the scientific works, a second author of 15
pieces (32.6%) and a third and next author of 8 pieces (17.4%). This is a testament of her
active participations and leading role in the researches and materials presented, as well as of
her ability to work in a team. All copies of the publications are accompanied by separation

protocols for Dr. Golubinova's percentage participation.
2.2 Participation in research projects and innovation activities.

Chief Assistant Dr. Irena Golubinova actively participates in the implementation of 13
planning projects funded by the Agricultural Academy, of which she manages one. The
projects are mainly aimed at breeding, variety maintenance and seed production of cereals and
legumes forage crops, as well as at evaluation, storage and enrichment of genetic resources
from forage crops. In the period 2017 - 2018, she participated in the development of project
MU17BF022 "Development of a model for assessment of the ecological status of urban
landscapes" at the Plovdiv University "Paisii Hilendarski", and in 2019-2020 in project



KPO60P03/12 "Model of sustainable urban soil management by building buffer green areas
around transport arteries to improve quality of life", funded by the Scientific Research Fund.

The participation in and the management of these projects is an attestation of the
importance of the candidate's research and development work and of her development as a
scientist. As a final stage of the development of the scientific projects a "Manual for seed
production of perennial and annual cereals forage", 2018; a “Practical Guide to Controlling
Weeds in Lucerne”, 2019, and a “Technology of growing Sorghum sudanense (piper)”, of
which the candidate is a co-author, were approved by an Expert Council. A promising mutant
form of Sudan grass —3 00/43 and grain sorghum — 1673 has been created and will be
submitted for testing in the system of the Executive Agency for Variety Testing, Testing and

Seed Control.
2.3 Participation in scientific forums.

To promote the results of her research, the candidate has participated in six international
forums abroad: International Symposium Marine and Inland Pollution Control and Prevention
in the Black Sea and the Mediterranean Sea, Turkey; 8th International Agriculture
Symposium "AGROSYM 2017", Bosnia and Herzegovina; 4th International Symposium for
Broomrape, Romania; 18th International Conference Life Sciences for Sustainable
Development, Romania; Xth International Agriculture Symposium "AGROSYM 2019",
Bosnia and Herzegovina; and in 21 national scientific conferences, of which seventeen - with
international participation. All reports are full text printed in collections and journals, which is
a convincing proof of the quality of the scientific activity and results achieved by Dr.

Golubinova.
2.4 Citation of scientific works.

A total of 10 citations of scientific works with the participation of Ch. Assistant Dr.
Irina Golubinova are presented, of which I accept 4 pieces in publications that have been
referenced and indexed in world-renowned scientific information databases and 6 citations in
non-refereed scientific peer-reviewed journals. These results testify to the importance of the

candidate's scientific output.

3. Evaluation of scientific works and contributions



The analysis of the submitted scientific papers clearly shows the selection orientation
of the candidate's research activity during her 19 years of scientific experience. The work

focuses mainly on the following areas:

- Expanding genetic diversity in Sudan grass and breeding new varieties. Experimental
mutagenesis (Publications No. B 4.2, I'8.3) was used to enrich the Sudan grass gene
pool and to create new forms with good green mass productivity and forage quality.
As a result of successful breeding work, mutant forms of Sudan grass (M-200/86, M-
300/43, M-200/255, M-200/256) have been emitted, combining good productivity,
rapid growth rate, leafiness and formation of higher amount of fresh biomass with
high biochemical values and quality characteristics of dry matter composition and
digestibility (Publications N I'8.13, I'8.20);

- Selection-genetic studies related to the biological and mutational effects of chemical
and physical mutagens in Sudan grass and soybeans. The radiosensitivity of three
varieties of Sudan grass, of different geographical origin, was investigated for gamma
- ray irradiation of air - dried seeds (Publications Ne B4.2, I'8.32). The sensitivity and
variability of two varieties of Sudan grass under the influence of chemical mutagens
were studied: dimethyl sulfate, diethyl sulfate, N-nitroso-N-methylurea and N-nitroso-
N-ethylurea. (Publication No. I" 8.3). The frequency and spectrum of mutated and
modified chlorophyll, morphological and physiological changes in the M2 generation
in Bulgarian soybean genotypes under the influence of three doses of Glyphosate 360
were studied (Publications No. I'8.17, I'8.24);

- Studies on the influence of genotype, meteorological factors and growth rate on the
dynamics of cyanoglycoside accumulation in Sudan grass (Publications No. I'8.18,
'8.19), and the dynamics of accumulation of fresh biomass in trefoil (Lotus
corniculatus) (Publications No. I'8.29, I'8.33). An analysis of the correlation between
the studied traits, coefficients and indexes was performed.

- Comparative testing and characterization of mutant Sudan grass and Sorghum forms.
A comparative assessment of mutant forms of Sudan grass was performed by
quantitative characteristics: height of the central stem, fresh biomass of one plant,
leafing, weight and length of leaf , leaf area averaged on one leaf, length and weight of
panicle, weight of grain in one panicle. The content of raw protein, phosphorus,
calcium, raw fiber, water soluble sugars and digestibility of the dry matter in surface

biomass was determined. (Publications No I'8.25, I'8.26). The productivity of grain,



morphological and biochemical parameters of 14 mutant Sorghum lines was
evaluated, and grouping was made regarding the similarity and remoteness of the
mutant lines in order to use them in the breeding process to achieve genetic diversity.
(Publication No. I'8.14). Popping rate of grain and the size of the popped grains by
Sorghum genotypes were studied and correlation relationships between popping rate
and some biochemical parameters and grain characteristics were investigated
(Publications No B4.9, I'8.22).

Studies on the susceptibility of varieties of annual and perennial legumes and species
of the genus Sorghum to the allelopathic effect of extracts of the invasive weed
species Convolvulus arvensis L., Cirsium arvense L.Scop, Sorghum halepenseL.Pers.,
Solanum nigrum L., parasitic species Cuscuta spp. and cultural species - Vicia Villosa
(Publication No. I'8.4) under laboratory conditions. Seed germination, growth and
accumulation of fresh biomass from the sprouts and roots of cultivated species and the
content of cyanogenic glycosides, total phenols and condensed tannins in weed
biomass and the pH of the extracts, were studied, with the aim of establishing
Bulgarian varieties of forage crops, with increased allelopathic tolerance, that would
be successfully involved in breeding programs or directly in production. (Publications
No. B4.3, B4.6, B4.8,18.4,1'8.5,'8.7, '8.8,1'8.23, I'8.35).

Studies on allelopathic interaction between certain industrial crops and between
certain vegetable crops, in laboratory conditions. To obtain information on the
interaction of vegetable crops (parsley, dill, onion and carrots and tomatoes) grown in
mixed crops, aqueous extracts of seeds and fresh mass were applied and indicators
were followed: germination of seeds, length of sprouts and root, growth and
accumulation of dry biomass of seeds and seedlings of tomatoes. (Publication No.
I'4.10). The interaction between technical Sorghum and white mustard varieties has
been analyzed based on quantitative and biometric parameters of the two species
grown adjacently (Publication No. B4.5).

Studies on the allelopathic activity of rhizospheric soil from annual and cereal fodder
crops (Publications No I'8.9, I'8.10) and root and surface biomass (Publication No.
I'8.21) on the initial development of certain weeds and the detection of specimens with
allelopathic potential for inclusion as components in breeding programs or for
biological weed control.

Studies on the response of varieties, lines and populations of Sorghum, Sudan grass,

ryegrass and Agropyron to the application of certain herbicides. An analysis of the



specific variety response of five varieties of Sudan grass in terms of field germination,
survival rate and formation of fresh and dry biomass, depending on the type and dose
of the herbicide applied was made, sensitivity grouping was performed in order to
successfully include them in combination selection as resistance donors. (Publications
No. I'8.11, I'8.12). To determine herbicide selectivity for Agropyron desertorum, the
following parameters were monitored: seed yield and yield elements, number of
productive stems per m2, mass per 1000 seeds per culture (Publication No. I' 4.7). In
laboratory and field conditions, susceptibility to herbicides for soil application and
growth regulators with retardant activity of technical sorghum and grain sorghum
specimens for genotyping that could be used as germplasm donors has been studied
(Publications No I'8.28, I'8.30, I'8.31, I'8.34);

- Studies on some morphological and biochemical parameters of grain sorghum, sudan
grass and technical sorghum seeds related to pre-screening and evaluation of seed
quality. The main morphological characteristics of the seeds were determined: length
and width, eccentricity index, color and brightness of seed color, pericarp color, mass
of 1000 seeds and number of seeds in one panicle and biochemical parameters: raw
protein in % of dry matter, raw fat, nitrogen, phosphorus, calcium, magnesium, water
soluble sugars and total polyphenols, antioxidant activity. Correlation relationships
between biochemical parameters were analysed (Publication No. I'8.27);

- Studies on the inhibitory effect of a range of solutions and preservatives at different
concentrations and the water absorption capacity of seeds in annual cereals (sorghum,
sudan and sugar sorghum ), annual legumes (soybean, spring fodder peas, spring
vetch) and perennial legumes (alfalfa) allelopathic laboratory cultures (Publications
No.B4.1,1'8.1,1'8.2,1'8.6, I'8.16);

- Studies related to the response of local varieties of technical sorghum at an early stage
of development to water deficiency in order to detect genotypes with a good tolerance

to osmotic stress. (Publication No. B4.4).

My overall assessment of the submitted materials is that, regarding the content, they
objectively reflect the studies carried out and, with the exception of publication No B
8.15, they correspond to the professional direction and scientific specialty of the
announced competition. The candidate's research work is presented at a high level with
the right goals, methods and approaches for their solving. The research is organized in

scientific teams , which is another testament to the importance of the developments. The



publications are written in good scientific style, the interpretation of the results is

thorough and competent, and the conclusions drawn are scientifically sound. The obtained

data are processed with modern statistical programs, as a result of which clear and

concrete implications and conclusions are drawn.

I accept the attached copyright statement for the contributions of Ch. Assistant Dr.

Irena Golubinova, which objectively reflects the results of her research work. I exclude

the last scientific applied contribution from the reference, related to publication I'8.15.

The more important contributions of original character are the following:

E

1.

Scientific contributions

The biological and genetic effects of a set of chemical and physical mutagens,
applied at different doses and concentrations, on dried seeds and vegetatively - on
sorghum, sudan grass and soybean (Glycine max (L.) Merrill) have been identified
and genotypes with mutational changes have been selected, of interest to breeding
(No B4.2,1'8.3,1'8.14,I'8.17 u I'8.24);

Radiation mutagenesis resulted in 20 mutant forms of Sudan grass having
morphological and biochemical parameters of selective importance. The mutant
forms M-200/86, M-300/43, M-300/69, M-300/114, M-200/255 and M-200/256
were identified by major selection criteria (green mass productivity and feed
quality). In a competitive variety of biological and economic performance, the M-
300/43 stands out with good leafing (BBCH-47) and medium width and length of
one leaf, with rapid growth rate and the formation of fresh, dry biomass and seeds
(Nos. B4.2,18.13,1'8.20,'8.25 u I'8.26.;

The breeding value of sorghum, sudan grass and birdsfoot trefoil (Lotus
corniculatu) samples (varieties, lines, populations, breeding numbers) by
productivity of fresh and dry biomass, seed production, nutrients and anti-nutrients
has been estimated, by identifying germplasm sources for application in different
directions (B4.9, I'8.13, '8.14, '8.20, I'8.22 u I'8.29).

The influence of genotype, meteorological factors and growth rate on the dynamics
of cyanoglycoside accumulation by phenophases from the development of sudan
grass (Sorghum sudanense (Piper (Stapf)) and the differences in productivity and
survival of varieties and populations of Lotus (Lotus corniculatus L.) were

evaluated. (No I'8.18 u I'8.33);



5. Sensitivity to the allelopathic effect of invasive weed species (Convolvulus
arvensis (L.), Cirsium arvense (L.) Scop, Sorghum halepense (L.) Pers., Solanum
nigrum (L.)) and parasitic species (Cuscuta spp.) for a number of annual and
perennial legume forage crops (Glycine max (L.), Pisum sativum (L.), Vicia sativa
(L.), Lotus corniculatus (L.) and Medicago sativa (L.)) and certain species of the
genus Sorghum under laboratory conditions. Lucerne is the most sensitive to the
allelopathic effect of weed extracts is, followed by fodder peas (spring and winter
forms), spring vetch, and relatively lowest sensitivity is reported in soybeans.
Bulgarian varieties of forage crops with increased allelopathic tolerance have been
announced. (No. B4.3, B4.6, B4.8,18.5,1'8.7,1'8.8, I'8.23 n I'8.35);

6. Screening was performed to determine the allelopathic potential of some annual
and perennial cereal fodder crops in the soil from the rhizosphere zone — roots —
surface biomass in different allelochemical carriers (distilled water or agar). They
are of practical importance as a way of reducing the allelopathic effects of weed
species or weed communities during the critical stages of the development of some
forage crops. (No I'8.9, '8.10 u I'8.21);

7. Mathematical and statistical relationships between a number of indicators,
economic traits, coefficients and indexes have been established, which have not
only actual theoretical aspect, but also practical applicability for increasing the
efficiency of the team and optimizing the selection process for species of the genus
Sorghum. ('8.11,18.12,1'8.18, I'8.19, I'8.22);

8. 8. In order to increase the efficiency of the breeding process and seed production,
the response of varieties, lines and populations of sorghum for grain, Sudan grass,
ryegrass and Agropyron to herbicides with complex action has been established.

(No. B4.7,18.11,18.12,1'8.30 u I'8.31);
I1. Methodological contributions

1. The suitability of a large range of solutions and preservatives in different
concentrations and the water absorption capacity of the seeds for some annual cereals and
annual and perennial legume forage in allelopathic laboratory tests has been investigated. (No.

8.1,I'8.2,B4.1,1'8.6,I'8.16 u I'8.21);

[11. Scientific and applied contributions



1. Genetically diverse forms and lines of sudan grass, soybean, sorghum for grain,
birdsfoot trefoil, and broomcorn have been created through various selection methods
(hybridization, physical and chemical mutagenesis). They are evaluated by a set of
quantitative and qualitative attributes for direct use as parental components in breeding
programs or in breeding and improvement activities (No I'8.3, I'8.13, I'8.14, I'8.17, T'8.18,
'8.20, I'8.25,'8.26 u I'8.29).

2. In the context of competitive varietal experience, prospective mutant forms of
sudan grass by fodder productivity (fresh and dry biomass) and seeds were evaluated.
Propagation is carried out in order to provide seeds for state testing in the Executive Agency
for Variety Testing, Testing and Seed Control system (No I'8.25 u I'8.26).

3. In the context of competitive varietal experience, the performance of promising
sorghum hybrid lines was tested and the popping of the grain was evaluated. Prospective lines
are propagated in order to provide seeds for state testing in the Executive Agency for Variety
Testing, Testing and Seed Control system (Nos. B4.9,I'8.14 u I'8.22).

4. Comparative characteristics of a number of Bulgarian and foreign varieties and
breeding materials of annual and perennial cereals, legumes forage and technical crops have
been made in terms of allelopathic potential, allelopathic tolerance, drought tolerance in the
initial stages of development, morphological recognition and selectivity for herbicides and
response to growth regulators with retardant activity. Suitable genotypes have been identified
that can be used as germplasm donors in breeding programs (No B4.4, I'7.1, B4.10, I'8.4,
r8.7,1'8.8,8.9,I8.10,T8.11,18.12,18.21,'8.27 n I'8.28.

4. Educational activity.

In parallel with her scientific work, Ch. Assistant Dr. Irena Golubinova actively
participates in student education: in 2017 she is a scientific consultant for a master's degree
thesis in Ecology and Environmental Protection at the Faculty of Biology at the Plovdiv
University “Paisii Hilendarski”, and in 2019 she is a scientific consultant for a master's degree
in Plant Protection. at the Agricultural University - Plovdiv. In 2008, the candidate
participated in a lecture on "Aspects of selection and breeding of species of the genus
Sorghum. Opportunities for using Sorghum species as alternative forage crops”, in
“Information Seminar at the National Agricultural Advisory Service, Kardzhali. In 2019, she
delivered six lectures related to the selection of forage crops under the Erasmus + program at

“St.St. Cyril and Methodius™ Univrsity, Skopje, Northern Macedonia.

5. Critical notes and recommendations



I have no critical comments on the materials presented.

I recommend that the candidate continue to work on the selection of forage crops by
using experimental mutagenesis, which results in a large genetic diversity of forms. Given the
fact that varieties are the most important product of every breeder's work, the lines created by
Dr. Golubinov, with complex of valuable features, to be quickly included in state variety
testing. The candidate should transfer her scientific experience and knowledge in the field of

doctoral selection.
6. Personal impressions

I do not personally know the candidate, but only indirectly through her scientific work.
My impression of her is that she is an erudite scientist with a thorough knowledge of breeding

and the ability to work in a team.
7. Conclusion

Based on the analysis of the entire scientific and applied scientific activity, I believe that
Ch. Assistant Dr. Irena Golubinova meets the minimum national requirements for occupying
an academic position "Associate Professor", in accordance with the Law on the Development
of Academic Staff in the Republic of Bulgaria and the Regulation for its implementation in
the Agricultural Academy. She is a well-established scientist who presents herself in the
competition with significant scientific output, her research is high and her contributions to the
development of forage crop selection are indisputable. All this gives me reasons to positively
evaluate her overall activity and support her application for the academic position of

Associate Professor.

In view of the above, I allow myself to recommend that the honorable Scientific Jury
also vote affirmatively, and that the members of the Scientific Council of ZFTK should elect
Ch. Assistant Dr. Irena Golubinova for “Associate Professor” in Professional direction 6.1
Crop Production, in the scientific specialty "Breeding and Seed Production of Cultivated

Plants" for the needs of the Institute of Forage Crops - Pleven.

19.03.2020 Prepared by:

Chirpan (Prof. Dr. Neli K irilovr Valkova)



