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PEIHLEH3IHNS
HA IHCCPTAIIHONCH TPY.L 3@ 101y YaBale Ha 0OpasoBaTeiiala it Hayuna crenen Jokrop™ B

obaact 1a pree odpasoanue 6. LArpapii Havki i BCICPHHAPHA MCIHILMNA . TPOdeCHONAIHO

Hanpagicuie 0.1 LPacrennesbactBo™. Hayuna cnenmainoct O8mo 3emeiene”

TeMa uHa jaucepranmonnus Tpyie JLdekiuBnocr  wa  msnogassane na azora 1PH

CLBPCMCIiT - coprose nnenmna  (Triticum  aestivin 1), o1JCaann B VeJI0BUSTa HA
ROHBCHIHOHLITHO B HPEXOT KBM OHOIOMMUYHO HPOH3BOICTBO ™

/\lil‘()[) Ha jJHcepraudoHHus 1pv,i: Ac. Aranac Msanon ."\IElHélCOB, 3A/IOYCH JIOKTOpaH ]

KBM - CORIIS CATPOTENHUKA H OKMBOTHOBLICTBO ™ 1pH JL0OPY IAQHCKH  3eMEICIICKH UHCTHTYT
Fenepan Tomeso. CCAL Codms ¢ Hayutn phrosoeni Hpody. 1i-p Maprapura Hankosa /nayyers

phrosorea’ i Jlow -p Mia Mites /mayucn koney i/

liperceare s Ha HAYYHOTO KYpu: npod. i Hukooaii Ao TleHos. J100py. kancku

seMee ek nuerTy . Fenepan ToweBo. ceknms “AIpoTexiinKa 1 KHBOTHOBDICTBO™ onpeienen
3a HACH Ha HayuHo AKypH ebe sanoel No PJ1-05-179/12.07.2024 1 wa lpeicenarens na CCA.
Coduig 1 onpeieien sa Penensent na ITEPBOTO 3aCe1alne HA HANYHOTO KYPH. 1IPOBeIeHo Ha 22.07.
2024 1

. Kparko upeicrassine na nokropanta

Aranac MpanoB ATaHacoB e poicH nmpes 1990 1 s 1p. JloGpuu. Herorara 1muna
ABTOOHOIpAdG A ClIPABKA 3a10uBa 0T MEPHOJIA Ha HETOBOTO CICBALC B PyceHekust yiuupepeurer
~Anren Konuen™. cae1 2010 1. Hpes 2014 1. 1oii ce AniLiomupa yeneiniio karo OKC Lbakaiapnp™
Ho - cnennanocrta LApapHo  uikuHeperso”. Ilpes coemaiie ke rojiuHn — 2015-2016
JABLPIIBA MAHCTPATYPA B CBHIUS YHUBEPCHTCT ¢ 0OPA30BATC. A Ta 1 KBATH(UKANHOHHA CTCIICH
~Marnernp™ no cncnmainocer L Arpapo uiaxHueperso . B JI3K. e TomeBo e nasnauen 3a
ACHCTCHT B CeRIMs . ATpoTexnmka " nipes 2017 1. Beuara crana PCIOBCH JIOKTOPAHT KbM ChllaTa
cerits upes nepuoia 2017-2022 v Ot Torasa 1210 HACTOSIILNS MOMCHT TOl padoTH aKTHBHO B
HECACBAICTO. CBBP3ANO ChC COPTOBATA AIPOTENHUKA HA KHIHTC K\ ITVPH /IHICHHIA. CYCMAK 1
rprrikaie’ B J13HL B KOCTO Ca BKITOUCHM 1eCCTKH HOBH COPTOBC Ha OCHOBHUTC AWTHH KVITYPU.
ChELAICHIT TVK OT 10BQ TOISMO 110 00@M H3CIC TBAHC. HAN LT PLKOROIITEN © OT eI gac o1
PHCACBANMIATA CANMO 38 HCT COPTA HINCHUIA. 10 KOHIO ¢ HPOTCK.Id 3/ 100112 JIOKTYpaniypa. a

AORTOPARTLT ¢ HPCACTABII KATO 3aBLPIICHA JTOKTOPCKA /HCCP Faiis,
B nepuosa ma aktisia wicnciaoBareiicka eiinoc . CBLP3ANA ¢ Te3ara. ca nyOAMKYBaln
00O neT ST payunn CLOOIICHHS. 0T KOHTO e ca HPAKO  CBLP3aHM ¢ M3CICABAHHSTA.
HPCACTABCHE B Hest. JIBC 01 CTATHUTE ca NPCICTABCHE Ha MCZUTY HAPOIHH HAY UHH KOH(CPCHILHH,
ATQHACOB Y UACTBA AKTHBHO B H3CICABAINS 1A ‘154 Hayunn npoekia T1O3M No246. (2018-2021) u
HO3M Nel3. (2022-2025). kakto u B HPOIPAMH. CBLP3AHN ¢ HayKala H o0pa3oBAHHCTO -
SEpasnaT o Moy vuenn w HOCT-10KTOPATH . YHacTHCTO Ha 10K10paiTa ome o nbpBara
FO-UHHA A HCTOBATa HAYHIA ACHHOCT B 130POCHITIC 1POCKTH 11 1IPOIPai ca ¢ J00Lp arecrar. ue
FOI TIPOSIBSIBA HOCTOMHI aKITHBHOCT B Ha\uiiie o APCHHS. HOMCPHIH H3PA3 B APYIHIC PR

HANTHI VO KA,
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H.  Ob6ma xapaxkrepucinka na AHeepTauusita u agropedepara — odem u CIPYKTIYpa

JIHCC[)']‘dllll()llllllﬂ’l Ipy.1 ¢ HanmMcan Ha 214 crav@apiamn ¢l PaHHIIH. HAULIHO cHope’l
HBMCKBANNATA 32 W310ARCHHC Ha JokTopeka 1esa. Toit ¢ 106pe nopeien 1o PA31CIN. YHHTO 0DCM
n Ch./IbPKaHHe ca L‘hOGDLl'%C]!H ¢ OCHOBHUTEC HpaBH!1Ta H KOHKpCTHKATa Ha L"h()])ﬂll”'lc JAdHHHW M

AHA TH3HPAHHUTC pesyiTarn.

Jureparypuusi 0630p ¢ ¢ o6em o1 26 cTpanuim (12 %). Toii ¢ pazicien na Tpu ocHOBIH
HACTH. KOMTO €a CBLP3ANN C1 BIMAHUAETO HA OCHOBHHTE CHCTCMH Ha 3CMCICICKO HPOH3BOJICTBO
[KOHBCHIOHATHO 11 GHOJI0NI0/ BLPX)Y HPOAYKTHBHOCTTA M KaYeCIBOTO HA 3LPHOTO. KAKTO W
CheKInT Ha  MHHCPAIHOIO  Topene BbPXY  @30THHS  MCTA0ONM3ILM  HIPH - KOHBCHITHOHANHOTO
HPOM3BOACTBO. CHICHLKLT 1 reparypata chabpaa 434 sariasis. o1 koo 135 1%/ ca na

KHpH:IHIE 1 299 /69%0/ na Jarnmia.

Hearra na _uiceprammonnns tpy bopmyimpana kparko. Touno uoscho n ¢ CBbp3ana ¢
HBMUABAHC 1Ha HOPCIHIA 01 OCHOBHH QICMCHTH HAa a30THHUS MCTa0O TH3HAL UpC3 H3H03BANC Ha
CHBPCMCHHA CXCMa 1Ha MHOTOMAKTOPECH  TOJICKH  CKCIICPUMENT. 3a HoCTHI e 11a lerra ca
opmyHpaii scHo JIeBet 3acaun. padoTatTa 1o KOHTO 0OPMSsI acHeKIHIC Jia padoOTHATA XHITOTE3A.
M HPES PEHIABAHCTO Ha KOHTO €L I0CTHEA 10 OCHOBHOTO ChILDKANHC Ha PE3NITATHIC W H3BOIHTE
OT TOBA H3C/1C (BALC.

Pasaea ,Marepuaa n smeroam” ¢ CPABHUTCIHO TONSM 1o odent 112 ¢ip.=3.5%/ nopain
HEOOXO IMOCTTA 32 HOAPODHO OHHCAHUE HA H3TOIBBAHNTC OCHORII harropi: stHepaio TopeHe
/4 Bapuanta ¢ Konrponis/. eekT Ha reHOTHNA /mondpana Napakicpucetiika Ha 3 copra/.
HPCAMICCTBCHUK /PAllititd. TPAN. CIbHUOIIICT H HAPEBHIA/ U BCHUYKO TOBA HA dona na e cueremu
Hd BEMCACTHE - RonBeionaino  u duonornyno. Msyuaeanu ca rpynu o1 HPH3HAIE CBBP3aHK ¢
OMOJIOrHYHATA  HPO/IVKTHBHOCT 1A YacTHTe  of INIICHUYHOTO  PACTCHUC. Al PONHMHUCCKH
HoKasare.m. csbpsain ¢ nousata /N-P-K/. Onucann ca eiementinre na asorins MCTa00. 1M bM. BhB
BPB3RA € YCBOABAHCTO MY OT PACTCHHATA /METHPH  HapaMeThpa’ W ¢l1enel . CBBLP3AHK ¢
MBIOABBAHC Ha TOPOBHIC HOPMI AIeT napaMetbpa/. Ondcany ca 1 noxasaie e, CBbLP3AHK ¢
KaQueCTBOTO HA 3bPHOTO. OPATHOTO W X504 /1eBeT napameTnpa/.

Hanpagena ¢ amoro nospotua NAPAKTCPUCTHKA Ha  KIMMaTa W 10vBaTa B peruona
/PaBHIUHHATA vacT Ha  1KHA Jlodpyioka/. Oraeneno ¢ cnenpaiio asicro na KOHKpeTHATa
METCOPOIOTMYHA  NAPAKICPHCTHKA  Ha  Hepuoaa Ha  m3cieasane /2018-2020).. BbB  BpbL3Ka ¢
HOKPHBAHC HA M3NCKBANMATA HA IHICHHIATA KLM  VCIOBHSTA Ha  OT1104 @ile 1Ha dona na
npoyupanuie daxropi. HpeieraBena ¢ 0 MHOFO KOHKPETHA NapaKkICPHCTHRA Ha HouBata B 4-
HOTHIA CCHTOO000PO 1. 1PC3 ChUIMS NCPHOL HPH KOHBEHIONATO 10 11 HPEXO. 1 KbM OHOT0IHYHA
dopya na 3emenenie. s s nousa KOHKPCTHH JHHA IPCIACTaBeHn B 8 GHINPH 30 Ch iLpakatineto
Ha asor. pocdop 1 xansit B nouscHns coii 0-40 M. B 3aBHCHMOC OT NPAHWTCIHHS PCAHM 112

HOYBATA U HAYMHA 1A HPOHI3BOICTBO /KOHBCHITHOHAIHO HIH TIPEXOT K'bM OHO10] HYHO/ .

OcnoBunsir pasiea Pesvirary n obChAIANe™ CLIILPAKD 10T OCHORIN pasiciia. ¢ odir
o0em o1 120 crpaminn (56 %) PASKPHBA BCHYKHN ICTARIN O QCHCKTHIC HA 1H3C 10 IBAHCTO.
CBBP3AHN Npsko ¢ 9-1¢ nocrasennie sataun. Jlanndre u PE3NITATHIC B JHCIO ¢a H3JoweHn B 55
Fadz i 1 66 (MY PIL KOHTO 1aBAT 13K HOUNTCIHO 601aTa 11 HOAPOOHA HHPOPMAILIS 30 BLIMOKHO
HAli-eTaliano - aBansupane wa paskpHinTe sakononmeproctin. Ha npakinka rosn pasie
CheraBassa oko.10 70%. o1 odena Ha JpicepransIa. ako ce HPCHCOPCI e roaeantst Gpoit ¢1pariiin

405 12 KOO ¢ Cnenkh T na 1 Hpalara pirepanypa.
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Hpeacrasenn ca eumaiecer /117 ocnostiin U3Boam. konro CHPSMO H3CACIBANNTC (PaKTop
W HAPAMCETPH. OTPABSBAT HAT-BARHHTC 3AKOHOMEPHOCTH. IPOHITHYANL 0T HOJIYUCHITC Pe3yITali

H HANIPABCHHUTE aHa 1M 3H.

ﬂpml()cu'rc ca 001o C/IHHAalecet Karo ueert /6/ umai BAKCH TCOPETUUCH NAapakTep. a
APNTH O TICT  ca ¢ HpaKTHYCCKa arpoHoMmYecka HacoyeHoct. Beuukum 1e ca (‘)()]7]\1}1’]”}3&11]11
CAMOCTOSATE/IHO O1 JAOKTOPAHTa B OoTpassiBal ()606111@!“1 3AKOHOMEPHOCTH O1 HAIPABCHHUTC H3BOTH H

HPCIHOPBKH.

ABTOpedepaTnT HMa 0OeM 01 39 Crpannim 1 HPEACTABNABA 110 CHLIICCTBO 00001HCHO. 110
TOUHO KOIHE Ha JIOKTOPCKata aHeepranns. Bouero cONTo M HAIICTHO €A W3 T0KeHH BCHUKH BAsKI 1
3 HE A PE3YITaTiH 0T H3CICBalatTa 1eMarnra. ol BRIIOYBA BCHYKH OCHOBIH PA3ICIH € TeNIDT e
PESY.TTATH 1 QHAIM3H. KAKIO 1 CBULIC H3BOJIM B IPHHOCH. HANPABCHH B IHCCPTAILNS 14,
CUIe0BaTeIHO. 1O ¢ PasIIpeno pesone na J1oKTopekata JMCEPTANMS. OTIOBAPS HAllb.IHO 14
HCHHOTO ChABPKAHHE U CaMOCTOSTC IHOTO MV YCTCHE J1aBa 1IbJiHa IPCACTaBA 3a NCIaHOBCHITIC
SAKOHOMEPHOCTH M H3BOI B Hed. Biicro iiva ¢ciuehbk Ha ABete nyOIMKyBaHl 1 1PSKo CBLP3AHN ¢

TPY./la HaY4YHHW 1YOHKal MK,

L. Axryaanocr Ha m3caesanns npod.iem

Hpobaembr ¢ oTIICAIAC IO Ha INICHIIATa v HAC H B CBETOBCH Mallal o HCPA3PHBHO
CBbP3AH € TIOBHLIABANC Ha HCHHATA PO, 1 KIHBHOCT. 151 ¢ B pesyTarT Ha palnonainoo \panche. B
KOCTO @30TLT 3aeMa NEHTPAIHO MACTO. THOCTHIIATOTO .111aT0™ B ICHCTHUHOTO 1HO:100pelie i1
HPOAYKTHBHOCTTA TIPH HHICHUIATA UPCs CCACKINS Ch31aBa JIOIBLIAHATCIHO TIPCI3BHKATC,IC T BO
HPEL CHCTEMHUTE Ha semeqeine. na dona na riodaiHata NPOMsHA Ha KAMMata., YMe1oto
H3HO/I3BAHCTO HA A3071a. B KOMOMHAIY ¢ OCTAHAINTE MAKPO- M MHKPOCICMEHTH ¢ 1HOCTOAI A
347143 NPC/L HeHHATA arpoTeNHUKA. 1 71HOCTPAHYHBOTO TOPEHe ¢ 30T 0TAABHA BEUC ¢ B MUNATOTO B
CHbBPCMCHHHS CBSIT. YCTAHOBCHHIC HOBH 3aKOHOMEPHOCTH B JIBHKCHHCTO I VCBOSIBAHCTO Ha
MAKPOCJACMCEHTHTC H B HACTHOCT @30T 1IPL:Lialal HOBH BL3MOKHOCTH 33 NPELM3HPAHC Ha Hel oBaTa
viorpeda. TexHomornuunsit .Ovvm™ B pasBHIHC Ha TEXHOJTOIHUTC 3a HPOU3BOICTBO Ha CIOKHH H
KOMILICKCHH  MHHCPATHH.  KAKTO 1 OPialo-MHHCPAIHU TOPOBe 11pe3 21 BCK ¢ lo1h 1HH e ha
CCPHO3HA HIPE/IIOCTABKA 32 OHTHMIIIPANC Ha A30THOTO XPAHCHC Ha HINeHUIala. |osa Topene
/XpaHCHe/ € OCHOBHO CBLP3aHO ¢ alOMATHHIC B KJIAMATa. OCODEHOCTHTC  Ha  HoYBaTA.
NAPAKTCPHCTHRATA Ha M31013BAHATC coprose. (UIeJ0BATCIHO. HETOBOTO HPABHIHO VHPaBICHHe O
AOBETIO 10 3dHa3Bate Ha HOYBCHOTO 1110-10POHC. ChbXPalsBaHe Ha OHOIOTHYHOTO pPa3zHoOOpa3He B
HOUBATA H CHITHO OTPARHYABANC HA OTPHIATCIHOTO BBL3/ICHCTBHE BLPXY OKOIHATA cpeia.

B masn sphika CHCTCMHOTO 113y uaBale Ha Q30THHS MCTabOIHILM BhE BCUHaTa cHCTeMa
SKAMMAT-HOUBA-PACTCHHCT ¢ BUIAIT ARV IHO M HAJT0KHTEIHO. HacTosmara Pa3zpadoTra ¢ AphLK
HPUMEP 32 110.100¢H MEOTOMAKTOPCH 110.1N0/T 30 paskpHBane Ha B3aHMOBPLIKHTC B CHCICNMAT,
boraro mmoctpupannie pesvirani misoutie n PA3KPHUBAT HOBH BH3MOKHOCTH 33 CheKIHBIO
MIPABICHHC HA a301a. Te ca Bamn 32 CHLBPCMCHIATA TEXHOMOIMS Ha HIICHUIATA HO3aBHCHMO O]
HPH-TArAHATa CHCTCMA T 3CMCICINC 1 OHNA CHOMOTTIN 3d PCAIM3AINS HA BL3AMOKHO HAli-BHCOK

JIOOHB H KaueCTBoO Ha SLPHOTO. Ha (})Ul{‘d Ha TTOCTOSHHO HpoMeHsdinara ce cpella.

IV.  Jlureparypua oesejtomenoct 1 1COPCTHYHA HOJITOTOBKA HA KAaH, 1M/ 1212
slareparypniie nosnanns na Aranacon ca H3pascHu upes BHeyarigBaiis Opoii o1 434
mrrapann ariasis. Ha npns norier e ca vnoro 3a eqa JOKTOPCKa 1e3a. Pasoodpasinero o1
ACHERTH. TIO- KOHTO - CCH3CICIBa 30T MCTad0 3L B PACTCHHISTA 0T 11C 14 1o 11

NPAHCHCTO U Ha lJoypara ¢ HPHYHHA 38 ToBA. /\B‘l()p'i)l CC ¢ CHPABN.I ,'106]7&‘ ¢ \IHU)UGPUHHHIL‘
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BIAQCTOBC 0T Hayuna HHOPMAIHS. CBLP3AHA ¢ NPOVUBAHH 1T KOHKPCTHH HPH3HAIH. KavecIBa
cBOlCTBA. budanorpadekara crpaska ofxsaina 1015\ HCPHOT OT BpeMe HPOCTO 3al10TO ¢
HOPMAIHO HIPH TOAKOBA  IHHPOK THANA30H 0T M3CIeBain (JAKTOPH W 110KAa3aTen fa ce Cchoepe
MHOFO - CHHINE uHOpMalins.  ABTOPLT ¢ 3anosial J00pe ¢ VCTAaHOBCHMTC  MPC/INO 1N
SAROHOMCEPHOCTH. CBBP3AHU € TeMaTa. KOCTO © H3pa3eio ¢ Ha/LICKHO HUTHPAHE Ha 3HAKOBH
HBCACABANAA 110 CXOIHATC BLIPOCH TIPH AKHTHW KNITYPH Y Hace. [lnrupannre w3cnesanns BBPX)
IWLCTpATa HATWTPA OT PA3iIMYHK 1TOYBCHO-KIMMATHYHE YCI0BHS Ha baikanckus HOIVOCTPORB ¢4
00110 33% /146 Oposi/. O1 sipyra crpaiia HOAOPaHKTC AT, TYOIMKYBAHU TIPE3 0CIe HITC S
FO-HE ca 0K0J10 18%. a 1yOAMKYBAHN H3CIC/ABAHINTA 01 HANAIOTO HA Beka ca 280 Op.=64 %). 1. ¢
oro:10- 23 01 Benuknte, Bewuko wsdpocto 1o IVR WaBa HPEIICTaBa 3a OTIHYHATA TCOPCTHUI
HOOTOBKA Ha KAHIW/I@TA. KOATO MY ¢ HOMOFHAIA [ Baupasi 100pa ChliocTaBKa HPH AHATU3HITC

Ha JlAHAHE H U3BIMYAHETO Ha CIICI[H(i)H‘iHH 3AKOHOMCPHOCTH M H3BOH.

V. Meroutuen noaxo;1

MeTonTe M HOAXOJMTC 110 KOMTO ¢ padcoTeHo ca Jtecerkn. TloctanoBkara na 1o04CKHs
CRCHCPUMCHT ¢ HalpaBeHa OT11aBHA 110 OTHONICHHC Ha BHA HAa IPCAIIECTBEHUKA. IKHUTHHTC
RMTINPH. HHUTO COPTOBE CC BKIIOYBAT Ha CTAIN 11 HOPMITC Ha HPHIIOKEHHE Ha asora. I's ce
HPHATAa 0T JICCETHICTHSA. ¢ U3BCCTHH  KOPCKILH 110 COPTOBHSI ChCTAaB M BKIOYBANHC Ha
CHBPEMCHHNA HOB MOIXOJL OT 1PEXO.L KbM OHO101 1410 1ipon3eoeTso /1B, ¢ HaMEpeHHe 1ol [l
CCHIPCBBPHE B OHONOTHYHO.

(Ul07KHaTa eXeMa Ha [OJCKHS OIHT. B KOHIO e HPOCIe/sIBa  B3aUMOJICHCTRUCTO  HA
MHOZKCCTBO (PAKTOPH. € MOoaILIaTeHo ¢ orpomMet Opoif 3Mepranus CBBP3aHH C arpOXUMHYECCKH
AHa’i3n Ha noyBata. OMOIOIMYHHN Mopdoornunn’ clieMenTH  u IPU3HALK.  CBBP3aHU ¢
HPOAVKTHBHOCTTA M KAYeCTBOTO HA HIMNEHUIATA. BCIKO O11C1HO H3MEpBaHe € HalnpabeHo B -
KPATHO TIOBTOPCHHE. CaMO 1IPH 1HHOKA3ATCIHTC 34 KAYCCTRO 1A 3LPHOTO U Xusgba noBTopenusTa ca
ABe. lTasu noeropgeMocT ce 3anaspa 1 HPH H3UHCIABANCTO HA BCCKH €J1HH OT HPEJACTABSHHTC B
resara MHAekceH. ToYHOCTTa U BHMMAHHCTO HPH HaOHPANCTO HA JIaHHM € TTO3BOJIMIO ¢ [OSIMA
HPCHU3HOCT J1a ObJ1aT YCTAaHOBEHH AOCTOBCPHI PA3 UM MCA LY OTACIHUTE BAPHAHTH. KAKTO i
IINHOTO B3aHMOJCHCTBHE ¢ (akTtopuic na onnra. lesn PA3IHYMs. MO HAKOra ¢ MHOI'O OJH3KH
adCOOTHH CTOWHOCTH. ca KOPCKTHO CTATHCTHYCCKH QA TH3UPAIN. 33 1a HAMA HUKAKBA ChMICHHC
B IBBPIICHHATA OT BCAKAKBA €CTECTBO.

VL. 3uaunmoct w yéemreanocr na HOJAYYEHHTC Pe3Y. ITATH, HHTEPIPETAHT 1 H3BO/H

CHOMCHATOTO B IPEIXOMHAS Pasiie. ¢ CCPHOHA HPCUIOCTABKA 32 KOPEKTHA H 00K THBHA
HITCPHPCTAIAA 1A HOAYHCHHTC OT CTaTHCTHUCCKITC QHATH3H PE3NITaTH. Bes HUKAKBA ChMHCIC
HOCICTHHATE ¢a MHOTO )”6@,'[”'[\‘_‘”{”. 3AllOTO Cca B pesyirrar na HPHITOKCHTH QJICKBATHH MCTOIMYCCKH
HOJANOAM B ChUCTAHHEC € TOYHH CTATHCTHUCCKI Qa1 31

Hoayuemsre pesyamar ¢en npnioseine na craiie Inecki e METO/IM €A HALICKHO
HPCACTABCHI B HICT OTICHHM pas/ieia. B KOWTo huiypupat _petietusta” Ha CBLP3AHHTC ¢ 11C11a
3TN, BLB BCCKH pasiien. He3aBHCHMO O 11e1oBa A RKOHKPCTHA TCMATHKA. ¢ W3I10M3Bal CNO.leH
pet Ha nodpesiane Ha pesyararuie. 1ol BKIouBa anasm: na BapHAHCHTE. Uupe3 KoiiTo ce
CpasisiBar ocHoBHNTe eekTH na Beekn akiop o nia. HPCUICCTBEHUK. COPT. CHCTCMA 1A
HPOHSBOICIBO. 0 B3aUMOICHCTBHC MCACLY TN Ha BCHUYKH BL3MOKHH Husa. |la OCHOBATA Ha
N CHAHOBCHATA BCUC CTCHCH HA BAPHPALC 1A BCCKI 01 (QaKTOpHIC ¢ nanpasen CPaBHHTCICH Al i3
Ha BENPHIHATE Ba BCAKO 0T TOXHITC HHBa. Ha (BoHa 1 octanaiinre. 110 To3m 1010108410 101

HA¥HH ca AHATHIHDANY BCHYKH H3C1C BN HPH3HATIN. ITOKA3Q1C: I 1 HHICKCH.




[IbpBUsIT pas;jie.n ce OTHACY 10 BIAUSHHCTO 1A HPENO 1A KM OHOTOIHuHO 3emetenne /11b1 T/

BLPXY HPOJYRTHBHOCTIA Ha INLCHUIEATAa B H3H03Banus 4-1100CH  ceH160000pOT.  ClPSMO
KoneHimonaoro npomssoactso /K. Ocnosnnre w3somn tyk ca e 100upb1 31pno npu K1l ¢
spaunTeano no-gucok o1 rosu npu HbIL npn senukn npesuncersennmm.  Oupe/ieiienn ca
COPTOBCTC. KOITO OHXa MOIHM J1a ObJ1aT ¢eKTHBHO M3110:13BaHM B OHOIOIHUYHOTO 1POH3BO/ICTBO
/B Kb sensr miieke npu KH e no-sucok or tosu npu T Toii ce Bamge naii-chliecBeno o1
(hakropiIe LCOPI. UPCUNCCTREHUK M .COPT N HPCUNCCTBEHIK W 1PH ABCTE CHCTCMH Ha
npomssoctno. Hpn KT mitoro cniien gakrop e ropenero™. koero npn bl orebersa.

B’l‘()])llﬂ'l Pas/ie.d ¢ CBbp3al ¢ a30THHUA MeTadOIH3bM., XUPEH\"!CPHO 3d HCI'O €. 4e¢ ¢ Halpapeli

AHATNZ HA CLALPARANICTO HA Q30T B OCHOBIHIC oprailn Ha nimenuiaia, Jlanim ca npejcrasenn
AHATHIUPAHT Ha CICTIHMHTC OCHOBHM HUBA: 1ICMCHTH Ha 0CHOBATA Ha NCBOCHHS 01 PacTeHHsiTa
a301T0 Bausiine na OCHOBHH alPOTEXHHUCCKH (DakTopH BLPNY  |-KOuicHTpalsTa na a3or n 2-
BLPXY  VCBOSIBAHCTO  HA @30T B OPraHUTC Ha  CHBPEMCHNM  ObLIapCeKi COPTOBE  IICHUILA.
orraeaciann 3 B Tlo Touka 2 ca amaumsupann #KLTBCH HILICKC Ha a307a. ceKTHBHOCT Ha
A30THATA N THIIAIAS. arPOHOMMYECKUSE ¢EKT 0T MHHEPANIOTO TopeHe. (akTop Ha yacTHUHATA
HPOJIVKTHBHOCT  ia a301a. eeKTHBHOCT  Ha  YCBOSBAIC Ha 43074 1HPH  KOHBCHIHOHAIHO
npomssoiicrso. Loz pagien 3aema nourn VA o1 odema g 00CHK 1aleTo. Pesyirrature 1asar
OCHOBAHHC 32 1HO-TOIsM Opolt M3BOAM. 10 ¢ nad-azkiiure o1 1sx. caMo 4acT OT KOMTO ca
HOCOUCHH B Pa3ICT LH3BO M

KIT ocirypasa no-sucoka KoHUeHTpaius Ha asol 5 cpasneine ¢ 1B, HapactBainre
HOpMA dia asorno ropere npu Kl namansgar edekTuBiocria ima \CROsIBAHC Ha azora Ha | kg
BHCCCH 4301 37,

ALTBCHIST MILICKC HA a30Ta Bapupa B MHOIO O/M3KH IPAHMIH M HE cC BAHSC O1
HapaciBain e TopoBH HOpMH. /4/

Hpnioxennero na nuckara asorna Hopma npn K11 ocniypsisa ¢ nai-roeMu KoanyecTsa
PENTHIM3HPAl Q30T B CPABHCHHE € OCTAHAINTE BapHAHTH./S/

Hapacisaimnre  nusa na  asorno  ropene npu Kl sotsr 10 PA3KO  HaMassiBaHe
CPCKTHBHOCT 1 Ha a30THATA YTH IM3auus. /7/

B peirusi pajiael ca 06(.‘1;116?“1 PE3NIITATHTC. CBBLP3AHN ¢ pa3dxo/Ja Ha XpaHUTCITHU

caenmenti 32 100 kg 3bpHO M npuekaiara UM HECTONaneKka 1acl ol HPOJIYKIHUATA. B KOHTO Ha
CPABHCHHC ca HOLI0%KeHH HUBaTa Ha a3o1no Topene npn Kl w b1 Hait-gaxkuusit u3so, /Ne 8/
PYK C.oHe VCI0BI T Ha OTHICAIAHE CHITHO JIMCPCHIMPAT Pa3Noi1a Ha a30T B HPAKA 3aBHCHMOCT O
copra. KT Bon 10 nosninapane pasxoqa na asor 3a gopaspaicro na l-ia HPOJYKIMUST CPEJIHO ¢
20% B cpasuenne ¢ bl

BQIH}HH!L‘ HAQ H3HNHTBAHHTC CHCTCMH H&a 3CMC/ICIICKO HPOH3BOICTRBO H’I)PX'\ KAYUCCTBCHHUTC

NAPAKTCPHCTHRNI Ha 3bPHOTO ¢d 00CKT na ()GC’I)}K,'IEUIC B HCIBLPDIHUA pasjaed. Toit ¢ pasiiCclicH Ha

ABLHOAPASAC A CBLP3AHR ¢ BIAHAHHC HQ H3HHYBAHKIC CHCICMI HA 3CMC/ICICKO HPOM3BO/ICTBO
BBHPXY 1= (hH3iainiie NapakTepHCTHK Ha 3BPHOTO /XCKTOMTpoBa Maca i Maca na 1000 cemenal n
2= BBPNY  HAPAMCIPHIC HA KQUCCTBCHHIC HOKAQ3ATCIH 1 Opaliiofo. Tectoto o xas0a Ha
H3HHIBAHHIC COPTOBC

Hpi KT Newromnrrposata Maca ¢ no-sicoka 8 cparncine ¢ b1 JOPH B CCKIPEMHO CVYNH
YEAOBHA 3@ OTLICAANC B THICHANATA. AHATONHWIA ¢ Kapiiata 1pi Macara na 1000 3bpna. 3a
KOHTO ¢ VCTanoBeno. He ¢e BAHSC HAl-CHAHO 0T CopTa n 1o tnata ‘9.

Iernsin paj e ¢ cBbp3an ¢ B3AUMOBPBL3KH ¢ MCRIIN O MBITHTBAHNWTC  HTOKA3are’ M 1o
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Hpsikoro cpasnenne MeACy JIBe1e cHeTeM HOKasBat. ye pazinunsia B N% 110 opraim
MCAKILY BAPHAHTHTC OC3 BHACSHC HA MHHCPAIHH TOPOBC B IBCTC CHCTCME 33 1POH3BOICTRO 1A
muenunara ca neevinectrsenn. Hpu T eviinpkannero na a301 B mcrata ce Bause B HAR-CHHO
OT BHIA HA NPCICCTBCHIKA. B CIh0aTa B HC3DPHECTATA HaCT 1A KIacd - 0T MCTCOPOIOTNHUIHTE
VCIIOBHA TIPC3 Ce30HMTC. A CH/IBPKAHUCTO HA 43071 B 3])]’)HO]U//llp()'l'CHH - 01 copra. a HZ)H—),‘[&‘I}H’IH'I’
HPCAMICCTBCHUK CCTCCTBCHHO ¢ 1paxhT. KoAHUeeTBOTO HA VCBOCH 43071 CC BIAHSC HAli-CHIAHO OT
BIJIA HA NPCUIECTBCHEKA TIPH BCHUKH H3CIICABAHM OPIali. Cic/Balik o1 copta™ It VC10BHSTa 1Ha
rojipnara. ”]31’] OTICHHHTC OpraHl U TpHure (1)2”\"[‘0])3 CH B'SHHM(),‘It‘ﬁC']’B(H B pa3inynia CTercH. Karto
Hal-ehCKTHO ¢ 10 HpH Jo/uHa X npe/uneeTsednk”. KoImuecrBoto na vesoens ol OPranIe a3or
3dBUCH OT VCIIOBHUSTE Ha Cce30Ha pH 6.‘12“‘011]7”51'””‘] VCIIOBHSA MO JIBCTC CHCICMB UMa
pazanuns B nosa Ha KTL 2 1pn CIpecoBr YCI0BHsL. PasiuMsTa ¢a He10C TOBCPHI,

}K’LT'BCHHHI HHICKC Ha a30T1a ¢ Hiiii-”'i]l()f['iBaHHH'I HHIMKATop 34 MOTdHORBSIBAHC HaA

Pa3lipeIeiICHICTO HA a301 B Opradiie Ha InuicHuilara.

VII.  Ilpunocn na auceprannonnus rpyi

ABTopeKaia cnpaska chnpaa 06mo 11 npunoca. 01 KOHTo Hay HHO=TCOPCTHYHI ¢a HICCT. a
HeT ca nayuyHo-IpuiaoAtiL Hpounrailkn BHHMATETHO 1e3a1a ¢e OTKPOSBAT CICTC ChICCTBCHHN
HPHHOCH. KOHTO CHOPC L MCH Hipasgpal clieluukara Ha ToBa H3CIC BaC,

Hayuno-reoperiuni npinocu:

I Mscacasaia ¢ nosa cHeiemMa Ha HPOM3BOICTBO. KOSTO ¢ HAMMCHY BAHL 1IPCNOL KbM
Onosornuno semeciene”™ TIBI B KoSTO  HHIGHHNATE M3N013BA CCTCCTBCINIC  3alach Ha
NPAHHTCIINT BCHICCTBA B HOUYBATA. HO TOBA OLIC HE ¢ KJIACHUYCCKO OHOJI0IHUIO PO 3BOICTBO.

2. Hanpasena ¢ 1pska MHOMOIZIACTOBA ChIOCTABKA MCHAK TN JIBC CHCTCMIT 112 IIPOH3BO.ICTBO-
Konsennonazmara K w npexosr keM - Guonornuno  npomssoiicrso 1BIL Ts  srknousa
334BA00UCH A3 HA THNIHTC CLUICCTBEHH Pa3inuusTa B HPOIVKTHBHOCT T, Kb TBCHES UHIEKC.
a30THHA MCTadO.IM3HM B OCHOBHIIC HACTH Ha PaCTeHHCTO H KAYECTBO HA HHHCHINATA. BCHUKH
HPCICTABCHH YPC3 MHOKCCTBO HAPAMCTPH M HHICKCH.

3. YCTranosenn ca peiinia 3aK0HOMEPHOCTH. CBBP3aI ¢ HAPACTBAIMTC TOPOBH HOPMH T1PH
KOHBCHIMOHATHOTO  HPOM3BOACIBO. ¢ ca yMeno CBLP3aHmn upes  cloknala  cHeTeMa  Ha
SHPEAICCTBCHUK . .COPT™. _NCIOBHS HA  Ce30Ha™. upes  B3aHMOACHCIBHSITA. 114 KOMTO  ca
YCTAHOBCHH pasinunsta B ¢PCKTUBHOCTTA HA YCBOSBAHE HA 430714,

Hayuno-upuioasin HpHiocH.  KOUTO  HPaBsST  CHANHO - BHCUATICHHC. Bl BPb3Ka ¢
TEeXHOIIOIHSATA HA HINCHHILAT:

I Hps TIBI st na npennecrsenmika noyeaosusia 3a PAZBUIHC HIPCs ToHATA Ca
akTopHIC. KOO BN T Hall CHIHO BLPXY HPOAYKTHBHOCT T, Ha 1031 don coprosere Kocapa.
Pajta n Kaimia ca noxasain maii-sucoka npoiayKTHBHOCT. KOCTO O 1At OCHINPILIO TP, TIMCTBO
PH OHOZIONHUHA CHETCME Ha HIPOH3BO.ICTRO.

2o BEdexinsnocria na msnomssanie na azora ¢ paii-picoka el HPC UHCCTBCHUK  I'Pax.
AOKATO CILHYUOLICTLT 1 HAPCBHIATY KATO HPCUNCCTBCHUILI 3QrPNNSBAT VTHI AN Ta Ha 43074,
ocooeno npi bl

3o VinnnanmgTa M303B0IcTo/ A a30Ta ¢ ¢ Hal-BHCOKI ¢1OHHOC 1 upn bl s
cpashenne ¢ K.

4. Copropere Jlparana. Kocapa i Kainna nvat cliocoohoc: sa Hal-COCKR THBIO 13110.138aHC

Had a307a B CPpaBiCcHie ¢ ocranaiifie i HPH JIBCTC CHCTCMH Ha HPOH3BOIICTBO.
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5. Hesasuenyo o1 Haunng ia HPOH3IBOICTBO HaM-CHIHA ¢ IpatciloKaimsra na asora 1HpH
COPTOBCTE }lpal‘ana n Kainna. HPH KOWTO HO-TOJICMH KOJTHYCCTBA a3071T 0CTaBat B HecToalckara

HACT Ha HPOJIYKIHATA. B CPABHCHHC ¢ oCcTada 1.

VIII.  Ouenka na KauecrBo10 Ha nayunmre uy.IHKANNH, OTpasHBALIM PE3V.ITATHTC B
JIHCep ranusTa
pencrasenn ca /e nayums choducnus. KOHTO ca 1psiko CBBP3ANU € PC3V.ITATHIC O]
M3CIACABANMATA HA JIOKTOPCKaTa 1esa. nyOanKkyBanu npes 2023 1. LHarta ¢ oTneyarana B cliycanme
Journal of Mountain Agriculiure on the Balkans w ¢ HPSKO CBBP3aHa ¢ arpoHOMHYCCKH cheKT 01
TOPEHETO W BRI Ha Lpe;unecTsennra. Jpyrara ¢ nyOunkysana B cnucanve Bulearian Journal of
Crop Science nee OTHACH J10 VCTAHOBABAIC Ha COCKTHTC Ha BCHUKH H3CI1C, BAT B 13414 dakropn
BBLPNY S100MBA. XCKTO M TPORATA Maca 11 vacata na 1000 supia. M B isere HYOIUKAIHH aBTOpH ca
Aranracos 1 Hankosa /nayuins pokosoier’. Jlpere nyoumkanuu ca pedepupan 8 Web of
science (Al Databases). Kocto o3nauaka ue Beska 01 14X HOCH Ha aBropuie 1o 30 1ouKn.
Clie/1oBaTeiiHoO. cyMaTa o1 TOYKH na ATanacon ¢ 30. KoeTo OTTOBAPS HA MUHUMATHOTO H3HCKBAHC
32 IPUI0OMBAHC Ha 0Opa3oBaTe mata 1 Hayuna crenen . JIoKTop™ ebiacHo 3akona 3a PA3BHIHC Hu
AKaICMHYHUS ¢heTas na PenyOnnka buorapis,

IX.  Kpurnunn 6¢.1e/KK1, BLIPOCH 1 HPCHOPBKH KbM Kal/u1a1a

Hpn nosoden obder o1 13c1emane ¢ HeMHIVeMO J1a HMa APeOHU HIPABOIHCHIE 1 PCIHIKN.
KOCTO ¢ Hanmbao Hopmaito. Hpisireicka sadeieaka 01 Mora aa Obie Hanpapena 10 oTHOHICH I
Ha durypute. B uyact o1 AN 1CKCIB1 ¢ 10 1KOBA JApCOCH. He TPYJIHO C€ ueTe. 1HOpa1H ToBa ue
BCBUIHOCT €4 MHOTOKOMHOHCHTHI /HARO KO (hiiypr B ¢ana/. Tora Oelie 3abeis3ano 1 B elia o
Hayunute nydnukamn. Karo issecren neloctaTbk Moke Jla Obae 0T0eBan W Hel b HOTO
MBIHCBAHC HA JIMTCpaTypritie mstouniim criopea dubanorpadeknre npasuia. Hanpunep. na
HAKOM OT 110 crapuTe NYOIRKAHK IOKTOPCKH JIHCCPTAIlMN M KHHIH/. HarpuMep He ca oToCIs3aHH
CTpPaHHUIIHTEC.

[penopbupam Ha Kam /1ata 12 HAPaBH BCHUKO BL3MOKHO M 14 YOJIMKYBA Ta31 HacT o1
TOBA MalAOHO H3CHE/BAHC. KOSTO 0CTana 31 Ka'lhp. Paskpurure Ty 3akononmepHoctT e an
HO3BOJIAT J1a HAlIPABK HOBW WHICPHPCTAINN ¢ HCNYOIMKABAHUTE JIAHHHU 3a OCTAHATATA Yac] O]
COPTOBCTC. KOATO ¢ 1oisMa. OCBCH T0BA CC30HUTC €a TBLPIIE KOHTPACTHH H HPCLOCTABST Uy 1echa
BLIMOYKHOCT 38 OLCHKA Ha cOPTOBCIC Clpsivo crpeca. Ha GoHa Ha TOpeHe. HPeUnccIBeHUK 1
CHCTEMA Ha 1IPOU3BOICTRO.

JAK/INOYEHUE

Benuko no;1ipoduo wsiaoweno n odeneno B PCHCIBHSATA MU JIdBA OCHOBAITHC (14 [1OCTABRS
HOJOKHTCAHA ONCHKA Ha JIHCCPTAnHONHNs 1PN L H I HPCLIoKa Ha Ac. Aranac Mianor Alanacos
Jda Obae pHeBICHa  00pasoBalC Ay 1 Havana cicnen GJdokrop”™ B o0aact na sucme
oOpazoBatne 6. AIPapHM HAYKE 11 BCTCPHIAPHA M, HIIHAL npodecHonatio Hanpasictne 6.1

PacTeHne b ICTBO. HAYUHA CHCIHAITHOCT 5 OBIIO 3eMe e e *
—

Jlara:23.08.2024 M3IOTBH PEIIEH3HUSATA:
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REVIEW

of a dissertation for obtaining the educational and scientific degree "Doctor” in the field of higher
cducation 6. "Agrarian sciences and veterinary medicine”. professional dircction 6.1 "Crop Science".

scientific specialty "General Agriculture"

Dissertation topic: "Ifficiency of nitrogen use in modern varietics of wheat (7riticum aestivim 1..)

grown under conventional and transition to organic production”

Author of the dissertation: Ass. Atanas Ivanov Atanasov. part-time PhD student at the
"Agrotechnics and Animal Husbandry” section at the Dobrudzhan Agricultural Institute - General
Toshevo. Agricultural Academy. Sofia with scientific supervisors: Prof. Dr. Margarita Nankova
/scientific supervisor/ and Assoc. Prof. Dr. Hia Iliev /scientific consultant /

Chairman of the Scientific Jury: Prof. DS Nikolay Angelov Tsenov. Dobrudzha Agricultural
Institute. General Toshevo. Section "Agrotechnics and Animal Husbandn designated as a member
of the Scientific Jury by order No. RD-05-179/12.07.2024 of the Chairman of the Agricultural
Academy. Sofia and appointed as Reviewer at the first meeting of the scientific tury. held on 22.07.
2024

I. Brief introduction of the PhD student

Atanas Ivanov Atanasov was born in 1990 in the town of Dobrich. His personal
autobiographical reference starts from the period of his studies at the University of Ruse "Angel
Kanchev". after 2010. In 2014, he successtully graduated as a "Bachelor” from the University of
Applied Sciences in the specialty "Agrarian Engineering”. In the next two vears - 2015-2016. he
completed a master's degree at the same university with the educational and qualification degree
"Master” in the specialty "Agrarian Engineering”. In DAL Gen. Toshevo was appointed as an
assistant in the "Agrotechnies” section in 2017, He immediately became a full-time doctoral student
at the same section in the period 2017-2022. From then until now. he has been actively working in
the rescarch related to the varietal agrotechnics of cereal crops / wheat. barley and triticale’ in DAL
which includes dozens of new varieties of the main cereal crops created here, From this large-scale
study. the rescarch supervisor separated a part of the research on ondy f1ve varieties of wheat. on
which the part-time doctorate took place. and the doctoral student presented itas a completed doctoral

dissertation.

During the period of active research activity related to the thesis. a total of five /S’ scientific
papers were published. two of which are directly related to the research presented in it Two of the
articles have been presented at international scientific conferences. Atanason actively participates in
the research of two seientific projects /POZM Ne246. (2018-2021) and PO/ M Nol3. (2022-2025)/. as
well as in programs related to science and education - "EFrasmus” and "Young scientists and post-
doctoral fellows™. The participation of the doctoral student in the listed projects and programs since
the first year of his seientific activity is a eood certificate that he shows constant activity in his
scientific pursuits. which found expression in the other three scientific publications.




I1. General characteristics of the dissertation and auto abstract - volume and structure

The dissertation is written on 214 standard pages. fully in accordance with the requirements
for a doctoral thesis statement. It is well organized in sections. the volume and content of which are

m accordance with the basic rules and the specifics of the collected data and the analyzed results.

The literature review has a volume of 20 pages (12%). 1t is divided into three main parts.
which are related to: the influence of the main systems of agricultural production /conventional and
biological/ on the productivity and quality of grain. as well as the effect of mineral fertilization on
nitrogen metabolism in conventional production. The literature list contains 434 titles. of which 133

/31%/ are in Cyrillic and 299 /69%/ are in 1 atin.

The aim of the dissertation is formulated briefly. precisely and clearly and is related 1o the
study of a series of basic elements of nitrogen metabolism. by using a modern scheme of a multi-
factorial field experiment. To achicve the goal. nine tasks are clearly formulated. the work on which
forms the aspects of the working hypothesis. and through the solution of which the main content of

the results and conclusions of this research is reached.

The "Materials and methods' scction is relatively large in volume /12 pages - 3.3% due
to the need for a detailed description of the main factors used: mineral fertilization /4 variants with
the control/. genotype effect /selected characteristics of 5 varieties/. predecessor /canola. peas.
sunflower and corn/ and all this against the background of two systems of agriculture - conventional
and organic. Groups of traits related to the biological productivity of the parts of the wheat plant.
agrochemical indicators related 1o the soil /N-P-K/ were studied. The eclements of nitrogen
metabolism are described in relation to its uptake by plants /four parameters/ and elements related to
the use of fertilizer rates /five parameters’. The indicators related to the quality of grain. flour and
bread /nine parameters/ are also described.

A very detailed description of the climate and soil in the region /the plain part of southern
Dobrudja/ has been made. A special place is devoted to the specific meteorological characteristics of
the research period /2018-2020/. in connection with meeting the requirements of wheat to the growing
conditions against the background of the studied factors. A very specific characteristic of the soil in
the 4-field crop rotation is also presented. during the same period in the conventional and the
transition to a biological form of agriculture. It includes specific data presented in 8 figures on the
content of nitrogen. phosphorus and potassium in the soil laver 0-40 cm.. depending on the nutritional

regime of the soil and the method of production ‘conventional or transition 1o biological’.

The main section "Results and discussion" contains five main subscctions. with a total
volume of 120 pages (56 %) and reveals all the details of the aspects of the study directly related to
the 9 tasks set. The data and results in it are presented in 55 tables and 66 figures. which provide
extremely rich and detailed information for the most detailed possible analysis of the revealed
regularities. In practice. this scction constitutes about 70% of the volume of the dissertation. if one

1gnores the large number of pages /407 on which is the list of cited literature.
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I-leven 711/ main Conclusions are presented. which. in relation to the investigated factors and
parameters. reflect the most important regularitics arising from the obtained results and the performed

analyses.

The contributions are eleven in total. of which six /6/ have an important theoretical character.
and another five have a practical agronomic orientation. All of them were formulated independently
by the doctoral  student and reflect  generalized regularitics from  the conclusions  and

recommendations made.

The auto abstract has a volume of 39 pages and is essentially a summarized but accurate Copy
of the doctoral dissertation. It concisely and clearly presents all the results of the research topic that
are important for the purpose. It includes all the main sections with their results and analyses. as well
as the same conclusions and contributions made in the dissertation. Therefore. it is an extended
summary of the doctoral dissertation. it fully corresponds 1o its content. and its independent reading
gives a complete idea of the regularitics and conclusions established in it It has a list of the two
scientific papers published and directly related to that work.

I11. Relevance of the researched problem

The problem of growing wheat in our countny and worldwide is mextricably linked to
mereasing its productivity. It is the result of rational nutrition. in which nitrogen occupies a central
place. The achicved "plateau” in the genetic improvement of productivity in wheat through breeding
creates an additional challenge for farming systems. against the background of global climate change.
Fhe skillful use of nitrogen. in combination with the other macro- and microelements. is a constant
task for its agro technology. One-sided nitrogen fertilization has long been a thing of the past in the
modern world. The established new regularitics in the movement and assimilation of macro elements.
and nitrogen in particular. offer new possibilitics for refining its use. The technological "boom” in the
development of technologies for the production of complex mineral as well as organo-mineral
fertilizers in the 21st century is an additional serious prerequisite for optimizing the nitrogen nutrition
of'wheat. This fertilization /feeding/ is mainly related 1o anomalies in the climate. the characteristics
of the soil. the characteristics of the varieties used. Therefore. its proper management would lead to
preservation of soil fertility. conservation of biological diversity in the soil and greatly limiting the
negative impact on the environment.

In this regard. the systematic study of nitrogen metabolism in the eternal "climate-soil-plant”
system is always relevant and imperative. The present work is a clear example of such a multi-
factorial approach to reveal the interrelationships in the svstem. Richly illustrated results. concelusions
reveal new possibilities for effective nitrogen management. I'hey are important for modern wheat
teehnology. regardless of the applied farming system. and would help to realize the highest possible

vield and quality of the grain. against the backeround of the constantly changing environment.
IV. Literary knowledge and theoretical competence of the candidate

Atanasov's Iiterary knowledge is expressed through the impressive number of 434 cited titles,
At first glance. they are a lot for a PhD thesis, The variety of aspeets in which nitrogen metabolism

i plants is studied from the point of view of nutrition and soil is the reason for this. The author has
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done well with the many lavers of scientific information related to the particular traits. qualities and
properties studied. The bibliography covers a large period of time simply because it is normal for
such a wide range of factors and indicators 1o be investigated o collect many items of information.
The author is well-acquainted with the established previous regularities related to the topic. which is
expressed by duly citing significant studies on similar issues in cereal crops in our country. The cited
studies on the varied palette of different soil-climatic conditions of the Balkan Peninsula are a total
of 33% /146 picces/. On the other hand. the selected citations published in the last S years are about
18%. and the studies published since the beginning of the century are 280 papers = 64%). i.e. about
23 ofrall. Everything listed so far gives an idea of the excellent theoretical training of the candidate.
which helped him 1o make a good comparison in data analvzes and the extraction of specific

regularities and conclusions.

V. Mecthodical approach

Fhere are dozens of methods and approaches that have been used. The setup of the field
experiment was done a long time ago in terms of the type of predecessor. the cereal crops. the varieties
of which are included in stages and the rates of nitrogen application. It has been applied for decades.
with certain adjustments to the varietal composition and the inclusion of the modern new approach
of transition to organic production /TOP/. with the intention of turning 1t into organic.

he complex scheme of the field experience. in which the interaction of multiple factors is
followed. is supported by a huge number of measurements related to agrochemical analyzes of the
soil. biological ‘morphological/ elements and traits related to the productivity and quality of wheat.
EFach individual measurement was made in a 4-fold replication. only for the grain and bread quality
indicators. the replications were two. This repeatability is preserved in the caleulation of each of the
indices presented in this thesis. The accuracy and attention to detail in the data collection allowed
reliable differences between the individual variants to be established with great precision. as well as
their interaction with the experience factors. These differences. once with very close absolute values.

have been correctly statistically analyzed so that there is no doubt in the statements of"any nature.

VI. Significance and persuasiveness of the obtained results, interpretations and
conclusions

What was mentioned in the previous section is a serious prerequisite for a correct and
objective interpretation of the results obtained from the statistical analyses. Without any doubt. the
latter are very convineing because they are the result of apphied adequate methodological approaches
combined with accurate statistical analyses.

I'he results obtained after applying the statistical methods are duly presented in five separate
sections. in which the "solutions” of the tasks related to the objective appear. In cach section.
regardless of its specific subject matter. a similar ordering of results is used. It includes an analysis
of variance 'ANOVA/ which compares the main effects of cach factor /vear. predecessor. cultivar.
production systemsand the interaction between them at all possible levels. On the basis of the alrcady
established degree of variation of cach of the factors. a comparative analysis of the magnitude of cach
of their levels. against the background of the others. was made. All im estigated traits. indicators and

mdices were analyzed in this consistent way .
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The first section refers to the influence of the transition 1o organic farming “1OP/ on the

productivity of wheat in the used 4-field crop rotation. compared to conventional production /CP/.
The main conclusions here are that the grain vield of CP is significantly higher than that of TOP. for
all predecessors. Varieties that could be effectively used in organic production /OP/ have been
determined. The harvest index in CP is higher than that in TOP. It is most stgnificantly influenced by
the factors "variety. "predecessor” and "variety x predecessor” in both production systems. In KP.

"fertilization™ is a very strong factor. which is absent in TOP.

The second section is related to nitrogen metabolism. It is characteristic of it that an analysis

of the nitrogen content in the main organs of wheat was made. Data are presented and analyzed at the
following basic levels: Ilements based on nitrogen absorbed by plants: Influence of basic agro
technical factors on 1-nitrogen concentration and 2- on nitrogen absorption in the organs of modern
Bulgarian wheat varicties grown in TOP. According to point 2. nitrogen harvest index. nitrogen
utilization efficieney. agronomic effect of mineral fertilization. nitrogen partial productivity factor.
nitrogen absorption efficiency in conventional production were analyzed. This section takes up almost
V2 of the volume of the discussion. The results give reason for a larger number of conclusions. Here
are the most important of them. only some of which are indicated in the "conclusions” section:

CP provides a higher concentration of nitrogen than TOP. The mcreasing rates of nitrogen
fertilization at CP reduce the efficiency of nitrogen assimilation per T kg ofapplied nitrogen /3/. The
nitrogen harvest index varies within very close limits and is not affected by increasing fertilizer rates
/4/. The application of the Tow nitrogen rate in CP provides the largest amounts of reeyeled nitrogen
compared o the other options.’S’ The increasing levels of nitrogen fertilization at CP lead 1o a sharp
decrease in the efficiency of nitrogen utilization. /7/

In the third section, the results related to the consumption of nutrients per 100 kg of grain

and the adjacent non-cconomic part of the production are discussed. in which the levels of nitrogen
fertilization at CP and TOP are compared. The most important conclusion /N 8/ here is that growing
conditions greatly differentiate nitrogen consumption in direct dependence on the variety. CP leads
to an increase in nitrogen consumption for the formation of a unit of production by an average of 20%

compared to TOP,

Influence of the tested systems of agricultural production on the quality characteristics of the

grain are the subject of discussion in_the fourth section. It is divided into two subscctions related to

the impact of the tested agricultural production systems on 1- the physical characteristics of the grain
test weight and thousand grain weight/ and 2- on the parameters of the quality parameters of the
flour. dough and bread of the tested varieties. In CP. the test weight is higher compared 1o 1TOP. even
in extremely dry wheat growing conditions. The picture is similar for the thousand erain weight.

which was found to be most strongly influenced by the variety and the vear /97,

The fifth section is related 10 the mterrelationships between the tested indicators of

productivity and quality with the effectiveness of the a unit of nitrogen input at KP.

The direct comparison between the two systems showed that the differences in N9 by organ
between the variants without the application of mineral fertilizers in the two wheat production
systems were msignificant. In TOP. the content ol nitrogen in the leaves is most strongly influenced
by the type of the predecessor. in the stems and the non-grain part of the car - by the weather
conditions during the scasons. and the nitrogen content in the grain * protein - by the variety. and the
most successtul predecessor naturally is the pea. The amount of absorbed nitrogen is most strongly
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miluenced by the type of the predecessor in all the examined organs. followed by the "variety” and
the conditions of the vear. In individual organs. all three factors interact to varying degrees. the most
effective being "vear x predecessor”. The amount of nitrogen absorbed by the organs depends on the
conditions of the season - in favorable conditions between the two systems there are differences in
favor of CP.and in stressful conditions. the differences are unreliable. The nitrogen harvest index is
the most widely used indicator to determine the distribution of nitrogen in the organs of wheat.

VII. Contributions of the dissertation work
Ihe author's reference contains a total of 11 contributions. of which six are scientific-
theoretical and five are scientific-applied. Care fully: reading the thesis. the following cssential

contributions stand out. which. in my opinion. express the specificity of this research.

Scientific and theoretical contributions:

I A new system of production has been rescarched. which is called ‘ransition o organic
farming" /TOP/ in which wheat uses the natural reserves of nutrients in the soil. but this is not vet
classic organic production.

2. A direct multi-layered comparison was made between (wo systems of production -
conventional /CP/ and transition to organic production /TOP/. It includes an in-depth analvsis of their
essential differences in productivity. harvest index. nitrogen metabolism in the main organs of the
plant and wheat quality. all represented by multiple parameters and indices.

3. A number of regularities related to the mcreasing fertilizer rates in conventional production
have been established. They are skillfully Tinked through the complex system of "predecessor”
"variety". "season conditions". through the interactions of which the differences in the cificiency of
nitrogen assimilation have been established.

Scientific and applied contributions that make a strong impression in relation 1o wheat
technology:

L. In TOP. the type of the predecessor and the growing conditions during the vear are the
factors that influence the productivi 1y the most. On this basis. the wheat varieties Kosara. Rada and
Kalina have shown the highest productivity. which would provide them with an advantage in a
bmlosclcal production system.

2. Nitrogen use cfficiency is highest after predecessor pea. while sunflower and maize as
pleduessm make it difficult 1o utilize nitrogen. especially in TOP.

3. Nitrogen utilization has the highest values in TOP compared to CP,

4. Dragana. Kosara and Kalina varicties have the ability to usc nitrogen most ctficienthy
compared to the others in both production systems.

5. Regardless of the method of production. nitr ogen translocation is strongest in the Dragana
and Kalina varicties. where Jarger amounts of nitrogen remain in the non-cconomic part of the

production. compared to the others.

VIIL. Assessment of the quality of scientific publications reflecting the results in the
dissertation
Two scientific papers are presented that are dircctly related to the results of the doctoral thesis

research. published in 2023, One is printed in the Jowrnal of Mowntain Agriculiure on the Balkany

and is directly related to the agronomic effect of fertilization and the type of predecessor. The other

was published in the Bulgarian Jowrnal of Crop Science and refers 10 establishing the effects ol all
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the factors studied in the thesis on vield. test w cight and thousand grain weights. In both publications.
the authors are Atanasov and Nankova /the scientific supervisor/. Both publications are referenced in
Web of science (Al Databases). which means that cach of them brings the authors 30 points.
Therefore. the sum of Atanasov's points is 30. which meets the minimum requirement for obtaining
the cducational and scientific degree "Doctor” according 1o the Law on the Development of the

Academic Staff of the Republic of Bulgaria.

IX. Critical notes, questions and recommendations to the candidate

With such a volume of research. it is inevitable that there will be minor spelling errors. which
Is completely normal. A friendly remark could be made about the figures. In some of them. the text
15 so small that it is difficult to read. duc 1o the fact that they are actually multi-component /several

fieures inone/. This was also noticed in one of the scientific publications. The incomplete spelling of

the hiterary sources according to bibliographic rules can be noted as a known shortcoming. Some of
the older publications /doctoral dissertations and hooks’. for example. do not have pages marked.

['recommend that Atanasov do his best and publish this part of this large-scale study that was
left behind. The patterns revealed here will allow him 1o make new interpretations with the
unpublished data on the rest of the varicties. which i< large. In addition. the scasons are very
contrasting in terms of growing conditions and provide a great opportunity to evaluate the stress
tolerance of cultivars in relation to tertilization. precursor and production system factors,

CONCLUSION

Fverything detailed and discussed in the review eives me the reason 1o give a positive
assessment of the dissertation work and to propose that Atanas Ivanov Atanasov be awarded the
educational and scientific degree "Doctor” in the field of higher education 6. Agricultural Sciences
and Veterinary Medicine. professional direction 6.1 Plant Science. scientific specialty "General
Agriculture”
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