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CETCKOCTONAHCKA AKALEMA

e

Ha PELICH3HOHEH TPYI 3a NPUCHXKAAHE HA HAYYHA CTENEH ,,AOKTOP HA RAYKHTE’]
6.0 ArpapHu RaykH W BEeTepHHapHa MEAMLIMHA; NMPoQecHOHaTHO HanpasneHue 6.1 PacTeHUeBbICTBO, HayUHa
CNeUnaHOCT ,,PactenHeBbacTBO”

ABTOpD: npod. n-p Anekcanabp Toaopoe MateB oT MHCTHTYT 110 PaCTHTENHKM FeHeTHYHHU pecypeH ,,K. Mankos” rp.
Canoeo

Tema Ha ARCEPTAUHOHHHUA TPVAL ,,Onmmmupaﬂe W MPOTHO3HPAHE NOJIMBHUA PEXHM Ha coaTa”

Yjen Ha HayuHoTO xkypH: foi. A.H. Cranucnaes Koctos Ctamaros, MHCTUTYT MO pacTUTENHU TEHETHUHU pecypeH
»K. Mankos” rp. CanoBo, xabunuTupaH no Hay4Ha CneLMaNHOCT ,,PacTeHHeBbACTBO”, AOKTOP Ha HayKHTe NO
HayuHaTta cneuHansoct ,,CeNlekua U CEMENPOU3BOACTBO HA KyITYPHUTE PacTEHUs” Ha3HauyeH cbe 3amnosen Ne PJI
05-103/19.04. 2024 wa npenacenarens wa [Ipeacenatens Ha cenckocronadcka akagemus (CCA) Bb3 OCHOBA Ha
pewenne Ha Hay4qHus cbBeT No ,,.3bpHEHHU, PypakHM N TEXHUYECKH KYATYpH”.

1. OO6wo onucaHue HA NPEACTABEHUTE MATEPHANH

Cbe 3anoBed HAa NpeacenaTens Ha CENCKOCTONaHCKa akaaeMus CbM ONPENEeH 3a 4ieH HA HAy4HOTO KypH
3a nposexjade Ha [lpouenypa 3a 3aluTa Ha AMCEPTALUMOHEH TpyH ,,ONTHMM3MpPAHE M MPOrHO3MpaHE MOJHBHHA
PeXuM Ha cosTa” 3a NpuaoOHBaHE Ha Hay4HA CTENEH ,,AOKTOP HAa HaykuTe” B obnact Ha Bucwe obpaszoraHue 6.0
ArpapHM Hayku M BeTepHHapHa MeNMHHMHA; TnpodecruoHanHo HanpasneHue 6.1 PacTeHHeBbACTBO, HayuHa
cneuManHoct ,,PactenneBbaCTBO” .

Ha nbpeoTo 3aceaaHne Ha Hay4HOTO XypH Oax u30par 3a PeueH3eHT Ha AnucepTauuaTa=

ITpeacrapenusT ot npod.AnekcaHabp MateB KOMILIEKT MaTepHail B €NEKTPOHEH BapHaHT ¥ Ha XapTHEH
HocuTen € B cboTBeTCTBHE ¢ wWi. 65 (1) or llpaBunnuka 3a mpunaraHe Ha 3akOHa 3a Pa3sBUTHE Ha AKAAEMUYHHS
cberaB B CenckocTonaHCcKa akaeMus.

Cropea nonmbauvTenHUTe U3ucksanus (I'nasa 6) ot npaswinnka Ha CCA kaHAWAATBLT 3a NpUAOOHBaHE HA
Hay4Ha cteneH ,,JIoxkTop Ha naykute” Tpabsa aa npeacrasu ,HayuHu Tpyaose, CBbpP3aHH ¢ IHCEPTALMOHHUA TPYL,
noke net (5) oT KouTo ca nybauKyBaHH B CIMCAHUA, UHIEKCHPaHU B ChoTBeTHHTE Oa3a naHHn Web of Science, Core
collection n/unu Scopus. Tesn nmybnvikauuy He MOTaT 4a € M3MON3BAT 3a popMUpaHe Ha HeoOxoaumua Opoil Touku
8 rpyna ,,["””. ToBa u3ncKkBaHe € U3MbJHEHO.

CnpaBkaTa 3a CHOTBETCTBHE 32 MHHWMAHUTE HAUMOHAHM W3HCKBAHWA W M3MCKBaHMATA Ha [IpaBHiHuKa
Ha CCA 3a npnnoGusane Ha Hay4Ha cTened ,,JJOKTOp Ha HaykuTe” nokassa, ue npod. MaTes ' e moKpuiL.

CuOpannsar o6 6poii Touku e 852,8, ¢ K0E€TO HANBIHO NOKPHBE UINCKYEMHUAT MUHHMYM OT NMpPaBUIHUKA.
H3mbaHeHUEeTO Ha TpyNuUTe M NoKa3aTeNuTe € KakTo Cleasa:

To rpyna A, noxasaten 1 — oT kaHaHAaTa ca cbOpaHd 50 Toukn cnea 3awmura npe3 2001 Ha aucepTauMOHEH
TpyAa ,.Pexum Ha HanoABaHe Ha LApEeBHLA 3a IbPHO NPH ONTHMYM U HEROCTHUT Ha Boaa” M mpuaotusa OHC okTop.

[puemam npencraseHata vHpopmaunsa 3a rpynma b — 100 Toukn 3a auceprauvoneH TPyA 3a NMPHCBLXKAAHE Ha
Hay4Hara creneH ,, Jloktop Ha HaykuTte”




o rpyna I', nokasatean 7 u 8 oT kaHanAaTa ca chGpanu 192,8 Toukn. KuM niokasaren 7 ca npenocraBenn 7
NyONMUKALMKH B CITHCAHMA, KOUTO Ca pedepupaHy M MHIECKCHPAHH B CBETOBHO M3BECTHH 0a3u JaHHHM C HayuyHa
napopmauns (Web of Science, u/unu Scopus) koeTo My HocH  87.5 TOUKH.

Ilo noxasaten 8 ca npeacraBeHy 26 my6nukaLuuu, myOnuKyBaHU B HepedepUpaHu CIUCARHUS € HAYYHO peLieH3upaHe
# ToBa My HocH 105.3 Toukn.

Ilo I'pyna /| ca cnLOpanu 610 Touku BiIoyBa SO UWMTHpaHWs B cnucaHus pedepupaHn ¥ HHAEKCHPAHW B
CBETOBHOM3BECTHH 0a3H aHHU C HAyuHa HHPOpPMaUKs

2. KpaTko npeacrassiHe Ha AOKTOPAHTA

[pod. n-p Anexcauabp Mates e ponex Ha 10.05.1969 roanna B rpaa [NaBawnkesy. 3asbpiiBa BUCLIETO CH
obpazosanue npe3 1994 r. BbB BHCI CENCKOCTONAHCKH MHCTHTYT CbC CMIELMANHOCT ,,Jlo3apo-rpaguHapcto”. OT
1998 roanna € goktopanT B UHCTUTYT No xuapoTexHuka u mMennopaudu (MXM) — Codus. Tlpes 2001 r. 3awmurasa
AWCEpTauM Ha TeMa ,,PexcyM Ha HanosBaHe HA LAPEBULA 33 3LPHO MPH ONMITHMYM H HEAOCTHI Ha BoAa” v npuaodusa
OHC ,,noktop” ot 1995 no 1998 r. e Hayueu cv1pyanuk 1l c1. B UHcTHTYTa No cosTa B rp. [laBiukenn. [Tpes 2001
I. € Ha3Ha4YeH KaToO aCUCTeHT B ArpapeH yHusepcuTeT — [INOBAUB, KBAETO AOCTHra AKAJAECMUYHATA [UTBXHOCT
npodecop npes 2015r. PaGotu B arpaped yHuepcuteT A0 2022 . ¥ npe3 TOBA BpEME OCBEH NPENOAABATENCKA
AEMHOCT ¥ PHKOBOACTBO HA NOKTOPAHTH M3BEKNA W HayYHO-M3CJAEROBATE/CKA AEHHOCT C NOJUBHUTE PEXHUMH NPH
€03, CILHYOrAE, HApEBULIA M APYTH NOJICKH M 3€J€HYYKOBH KYATYPH. YUuacTsa v PbKOBOIM PeAHLA HALMOHAIHA U
MEK 1y HAPOIHH MPOEKTH CBBbP3aHH C MENWOPALIMUTE B 3€MEAENCKOTO NPOM3BOACTBO. OT Mecell AekeMBpH 2022 1. e
Ha3HAaueH KaTo Npodecop B OTHEN CENEKUHOHHO-FEHETHYEH U COpTONOMIbpkKaHe Ha WMHCTMTYT no pactuTentu
reHeTHuHy pecypcu rp. Canoso. Bnagee aHrnuiickn, pyMBHCKH U PYCKH Ha 100p0O HUBO.

3. O6wa xapakTepHeTHKa Ha AHCEPTALNATA v aBTopedepaTa — o6emM H CTPYKTYpa

Hucepraunata Ha npod. Anexcanabp Mates ce oTiMyaBa ¢ ronaM obeM, HanucaHa e Ha 655
CTpaHHuK. T BKIOUBHA OCHOBHHMTE pasjeiy — YBO/, AMTEPATYPEH Nperies, Uei v 3aiaqyu, MaTepuan
M METOAM, pe3ynTaT M oOCbKIaHe, M3BOAH, NMPHHOCH, NYOJIMKAUWK CBbP3AaHYU C ANCEepTalMATa U
M3NOM3BaHa IuTepatypa.

AsTopedeparsT € 0opOpPMEH CROped M3UCKBAHWATA W MPEACTaBs B PE30OMMpPaH BHA W ChbAbpXKa
OCHOBHHUTE PE3yJTATH, W3BOAH W NPHHOCH, BKJIOYEHH B AUCEPTALIMOHUA TPYA.

Jlutepatypuus nperned € OanaHCUpaR KaTo CbAbp:kKaHHEe M 00XBallla BCHYKW acleKkTH No Temara.
Ilon3paHara sMTepaTypa nokassa OTIYYHOTO NO3HaBaHe Ha MyOnukauuuTe Mo npobrema B CBETOBEH
Mawad, u3noa3BaHM ca M3CICABAHMATA Ha BOJAEIMM YueHH. JluTepaTypHusT mperiea € (GoKycupaH
BbpXy OHOnorusTa Ha COfTa, U3NCKBAHHATA H KbM BOJATAa U PEaKUHUATa ¥ Ha BOJEH U TEeMNepaTypeH
CTpec npe3 BpeMe Ha Beretaumnata. [lpernesanu ca vscneaBaHyaTa U HaNnPaBEHUTE W3BOAM Ha BOACILH
YUYEHH CBbP3aHH C NOJHBHHA PEXUM MPU COATA U PEAKLIMATA HA PAaCTEHHETO KbM BOAEH HEe(ULMT npe3
OTAENHH ¢a3su 0T pa3BUTHETO M. OCHOBHO BHMUMaHWe € OGBPHATO Ha W3CHENBAHMATA BBPXY
Pa3BHTHETO HA KOPEHOBATa CHCTEMA NPK H3NOM3BAHE HA PA3NIUUHH MTONIMBHEH PEXKUMHA.

Llenta Ha AUCEpPTaLMOHHUS TPYA € PEANU3UpPaHa C NPOBEKIAAHETO HA 3adbNOOYEHH W3CIEABAHKS
BbpPXY pEaKuusTa Ha LSUIOTO pPacTeHHWe — BETETaTUBHO M [EHEPATUBHO Ppa3BMTHE, pa3BMTHE Ha
KOPEHOBATa CHCTEMA MIPH NPOMAHA HA BOAHHMTE pexuMU. U3NNbAHEHHETO HA Taka NOCTaBeHaTa uen e
KOHKPETH3NPAHO U MPEUH3MPaHO ¢ NMOCTaBeHUTE B H3cneasaHeTo Ha 10 3amaud OT YETHPH MOJCKH
onuTa. Brieyatnspail e n30opa Ha METOAH 3a peaM3NPaHe HA TE3H 3alaUMH.

4. JlutepaTypHa 0CBeJOMEHOCT H TEOPETHYHA NMOJArOTOBKA HA KaHAMAATA.

Hsnon3sanm ca o6wo 420 nuTepaTypHHU HM3TOUHHMLM, OT kKouTo 198 Ha kupuwiuua u 222 Ha

natvHuua. B avcepTauMOHHHA TPYA €& BKAIOYEHH PE3YNTaTHTE OT § roaMiieH nepuo, 10CTaTh4€eH 3a
HaTpynBaHe Ha MPAaKTHYECKW YMEHWs 3a TpPOBEXKAAHE Ha 3aAbJ00YEHH H3CACHBAHHA U



dyunamentanHn pesyntard. FoneMuaT Gppoit uTepaTypHH M3TOYHMUM ca noGbP artecTaT 3a A06pa
JIMTEpPaTypHa OCBEIOMEHOCT U TEOPETHUHA NMOATOTOBKA Ha KaHAWATA,
AKTYa/HOCT HA H3CJIEABAHHA NIPobiem.

CosTta e npoTeHHoBaTa Ky/nTypa ¢ Hal-rofaMo 3HaueHHe B CBeTOBeH Mawmab. J(oGuBHT Ha coes
MPOTEHH OT A€Kap € 3HAYMTENHO MO-roffAM OT KOATO W Ja € APYra M3MON3BaHa JHEC PAacTHTENHA
kyntypa. ConTa ¢ Ha-BaXHHMAT H3TOMHUK HA NPOTCHHH BBB QypPaKKTE 3a AOMAallHE XKUBOTHN, KOUTO
OT CBOA CTpaHa JOCTaBAT JKMBOTMHCKH MPOTEWHHW B XpaHata Ha XopaTa. [IHeC OCHOBHHTE
NPOH3BOOHTENH Ha cosl ca CALLl (35%), bpasunus (27%), Apxeurtusa (19%), Kuraii (6%)
1 Uunans (4%). Bwnpekw, ye ce Hykaae OT MHOFO TOTUIMHA, COATA HE € CyXOycToiunBa. Ta UMa Hai-
rofasMa Hyxfia OT Bjiara No BpeMe Ha Ub(Texa M HapacTBaHETO Ha ceMenatra. Henocratbunata
MOYBEHA Bjara npe3 TO3W NEPHOA TNPUYMHABA ONMANBAHE HAa LBETOBETE, HO NpH OGraronpusTHa
atmMocdepHa BIaXHOCT TOBA ABICHHE HE € Taka CHJIHO M3paseHo.  LUMpokuaT apean Ha
pa3snpoCTpaHeHHe Ha Ky/ATypaTa B QHEIIHO BPEME MpasH Taka, He COATA CE Cee Ha HETHIUYHK 33
pactenueTo perdonn. Tosa mpaBH HEOOXOAMMO TIPOBEXAAHETO HAa MHOMKECTBO H3CJIEHBAHHS BBPXY
pazTHyHU acTeKTH Ha arpoTtexHHkaTa M. OCHOBEH OT TAX € MOJMBHHAT PeXHM, TbH KaTO COATA €
pacTeHHe, KOETO He € YCTOH4MBO Ha 3acyluaBaHe. OCHOBHA NMPUYHHA 33 HUCKWTE 100MBW ¥ HHUCKATA
e()eKTHBHOCT Ha NMPOW3BOACTBOTO HA COS Y HACY HAC Ca HEPABHOMEPHO pa3npelefleHduTe BANeXH H
[PEIIKH B arpoTexHukata., Bogara e ckbm pecypc U HEPAaUHWOHANHOTO H M3MOJI3BAHE NOBEXAA A0
OCKBISABAHE HA MOJIy4YEHATa MPOAYKLHS.

HncepraudonHus TpyR NpeacTaBeH oT npod. Mares npocnenssa mbTa 33 ONTHMHU3HPAHE W
MPOTHO3MPAHE HAa Ha MOJMBHHUTE pEKHMH TP TasM Kynrypa © pa3kpusa (yHAAMEHTATHHU
BB3MOXKHOCTH 33 M3TIO/3BAHE Ha NOXBATHTE Ha JOKTOPAHTA NPH APYTH NOJHBHU KYITYpH.

3HaueHWeTO U roOANHOCTTA HA pa3paboTeHus TPya ce AOMbIBA OT ONMUCAHHUTE METOAM W HAYMHA
Ha npoyysaHe., Pesyatarure ca o6paboTeHy ype3 NoAXOAAM MATEMATHYECKH MOAEIN, KOUTO AaBaT
Bb3MOXKHOCT 32 aJaNTUPAHETO UM NPU APYFH KYJITYPH.

['opensnoxenoTo aapa ybeIHTeIHO OCHOBaHHE NOAOPAHATA TEMATHKAa Ha AUCEPTAUHOHHHA TPYA
na 6b/e onpeaeieHa KaTo U3KAUHTENHO aKTYalHa, KaKTO B HALMOHAJIEH, Taka M B CBETOBEH Mawat.
MeToaunyen noaxon.

B pasnena ,Marepuan u MeTogn” noApoGHO ca ONMCAHW KPHTHYHWUTE 3a Hamossake (asm,
MpocnieieHa € €BanoTPAHCIKMpALMATa NPW TNPOTHYAHETO UM, H3NOJ3BAHWTE MONUBHU PEKHUMH,
MPOy4BaHWTE NPU3HALK W MAaTeMaTHYeCKH MOAENH 3a MHTEprpeTauns Ha pesyararure. O6embT Ha
MPOyYBaHMATA € BMEYATIABAIM, A& MoJeAuTe ca ¢ QYHIAMEHTaNHO 3HaueHHe. [pynupaHeTo Ha
MaTepuaniTe U METOAMTE 1O TOMAMAa CTENEeH ChOTBETCTBAT HA MOCTABEHWTE OT ABTOpA 3a4aud M
CnoMara Ha YMTartens Aa ce opueHTHpa B boratus Habop oT MeTONH.
3uaunmocT u y6eAHTETHOCT Ha NOAYHEHHTE Pe3yITATH, HHTEPUPETALUNH H H3BOIN.

Haii-chlnectBenata 4acT OT AWCEPTALIMOHHUA TpYA € pasgensT ,Pesyntar u oGebxaane”,
0006uieH 0CHOBHO B 9 pasmena. M3noxeH e na 522 ctpaHuum, Gorato wmocTprpan ¢ 121 tabnuum, 460
rpauKn U CHUMKH. Pe3ynTature ca W3NOXKEHH TOYHO M ACHO, 6€3 rpelkH M pa3sMUHABAHUA MEXILY
TEKCTA W ChAbpKaWiuTe ce B Tabnuuu u rpaduky nanHu. Janute ca oOpabGoTeHH CTATHCTHYECKH C
NOAXONALUHM METOAH, KOETO PAa3KPHBA TOYHOCTTA M ROCTOBEPHOCTTa M. OOCHKAAHETO HA Pe3yNTaTUTE
€ 3aaB160ueH0 H BOIH A0 GOpPMYMpaHe HA H3BOAM JEKBATHH HA MONYYEHUTE PE3YITATH,

Hskou o1 pesynTatute MMaT CbLIECTBEH NPUHOC 3a PyHAAMeHTAHATA HayKa.

e Pasrnexnanero Ha kommnnekca ,,[louBa —pacTeHHe-KIMMAT” B €AMHCTBO € ChLIECTBEHHA H
HeleIMMa 4acT OT BCMYKM HalpaBeHM OT aBTopa wu3caeasanus. Tosa moanmomara H
ONpENCNAHETO HA FOAMHATA KAaTO CyXa, MHOMO CyXa M CpelHa cnopea KpHTUYHUTE ¢asu
Ha KynTyparta. JInHaMMKaTa Ha NoYyBeHaTa BIAXKHOCT ChILO € NpeacTaBeHa no deHodasu
Y NMOCIOHHO. H3BeaeHUTE KOHTYPU Ha HaBJIAXKHsABAHE MO ABATa M3MOJ3BAHU METOAA BLB
BcsAka Opaszna u npe3 6pa3ja ca MpUHOC 3a HayKaTa.



B cneudanen pazaen ca pazrnenaHu BIMAHHETO Ha PasfHMHATE NOJMBHK PEXKHMH 1O
¢enodazu Bbpxy CTPYKTYpHuTE eneMeHTH Ha noGuBa. 3a BCEKM OT TAX uMa ao6pe
ONKUCaHH M ANEKBATHH M3BOMH, NOKA3BAKH OILE BEAHDBX, Y€ ABTOPHT MMO3HABA OTIHYHO
PacTEHUETO COAl U HETOBATA OHOJIOTHA.

Pazgena 3a BIMAHHMETO HA NOJSIMBHHA PEXUM BbBPXY XHMHUYHHMA CbCTAB HA COATA €
noapoGeH v mbleH. HanpaBeHHAT M3BOA, Y€ YBENWUYEHHETO Ha NMPOTEMHA B COATA CTABa
MOCPENCTBOM YBENHYEHHE Ha A00MBAa OT CeMEHa 4pe3 NPWIAraHeTo Ha MNOAXOIAAL
nonueeH pexum. [poTenHa He ce ysenuuasa, upe3 CbABPKAHMETO MY B CEMEHAaTa €
NPaKTUHECKH AOKA3aHO OT aBTOpA.

Usnon3gaHeTo Ha MNOJAXOASAWIM CTATHCTHYECKM MOJAENM H3ACHABA MeEXaHW3Ma Ha
(opmupane Ha Jo6uBa NPH coATa. YCTAHOBEHN Ca NPHYMHHTE 32 NPOMEHUTE B 10OMBA —
3aryba Ha 106MB M noMbIHUTENEH NOGHB NIpK NIPHAATAHE HA PA3NIMUHK TIOTIHBHYE PEXHMH.
YCTaHOBEHH Ca 3aBUCUMOCTH MEXIy NOOHMBA M HanOMTENHATA HOPMA, MEXLy A06HBA M
CyMapHaTa eBanoTpaHCUpaUus, Mexay 100MBa ¥ eBanoTpaHcnnpaunarta no gexodasm.
B cneuwnanen pasnen ca onucaHu RaYMHKTE HAa HANOABAHE TIPH COATA U €4 Pa3rileNaHH Te
NpU BUCOKA NPEANONMBHA BJAXHOCT. M3TbKHATK ca MpPeauMCTBATAa Ha rPaBHTA4YHOTO
HarosABaKe u IbXAYBAHETO NMpej KaNKOBOTO HAMOABAHE,

H3Benenu ca 6nodpusnunnte koeduLMEHTH Ha eBAaNOTPAHCIMPALINATA OT CBOBOHA BOAHA
NOBBPXHOCT, KOHTO € Hal-TOYHHA METO/ 3a ONPEAECNAHETO HM.

VIKOHOMNYECKHAT aHANKU3 NOKA3Ba 3aBHCHMOCTH MEXIY HU3NON3BAHMA NOIUBEH PEXHM U
€(QEeKTHBHOCTTA MY, O3BOJIABANKM TOUHA NPOTHO34.

3a HyXIMTE HA MHTEJIMTEHTHOTO PacTEHMEBBACTBO MOraT la Ce W3NON3RAT W3BEAEHHTE
3aBMCHMOCTH 33 MPOTrHO3UpAHe Ha TIOJIHBHUS PEXKUM.

8. [lpuxocH Ha THCEPTAUHOHHMS TPYA
®opMyNMpaHd Ca KaTo Hay4HM, HAYYHO-NPHAOXKHH, NMPUHOCH C NOTBLPAMTENEH XapakTep M
TAKHBa 3a npakTukara. Hali BaxHuTe OT TAX ca clieanuTe:

1. Onpenenena e TeopeTMuHaTa 06E3NEUEHOCT HA CYMaTa Ha BANEXKUTE, TEMIEpPaTypHaTa
Cyma M CyMaTa Ha AeMUMTA HA BIAXHOCTTA Ha Bb3AyXa 3a NEPHOAA Maii-CENTEMBPH.
H3uepranure Tpu KpMBM Ca JOCTaTLYHO TOUHM 32 AUPEKTHO OfIpelieisHe Ha peanHaTta
00e3ne4eHoCT Ha KOHTO U 1a € OT NOCOYEHUTE TPH METEOPOIOTHYHY (aKTOPH 3a paiiona
Ha [InoBAMB. (HayYyHO-NPUIOXKEH)

2. VcTaHOBEHH Ca NapaMeTpuTe Ha 3aBHCHMOCTTa MEXAY TEMMepaTypHaTa cyMma M
NPOIBL/KUTENHOCTTA HA deHodasnTe npu conta. Onpenesed € QUana3oHbT B KOHTO TS
BapHpa 3a TNPOTHYAHETO HA BCAKa eaHa oOT (eHodazute M CbLOTBETHATA HM
npoabkUTenHocT. M3BeneHu ca ypasHeHus. (IOTBbPAUTENEH).

3. VcranoseHa € uHelina 3aBHCHMOCT MEXAy Macata Ha 606oBeTe Ha efHO pacTeHHe
npe3 R6 v Tasu - npe3 R8, kaTo cbllaTa MoXke a ce U3MOI3BA YCNEUIHO 3@ NPOTHO3HPaHE
Ha no6uBa. (HayueH)

4. TIpoy4eHo pa3sBUTHETO HA NHCTHAaTA MUIOLL Ha COATA, B 3aBUCMMOCT OT YCIOBMATA Npe3
BEreTALMOHHUA NEPHUOA, BKNKOUUTENHO NOAHBHUA pexuM. Bb3 OCHOBA Ha MonyyeHUTE
NaHHH ca U3BEICHM 3aBUCHMOCTH, KaKTO cleasa:

¢ Crenenna 3asucumoct mexay JIT n cyxata 6voMaca Ha Haa3eMHaTa 4yacT OT
pacredusTta. Ta e BanMaHa camo A0 ROCTMraHe Ha Makcumanda JITT npu R2=0.924.
I'paduuecku ce u3pazssa nocpeactBoM BwrbGHaTa napaGona. Moxe na ce M3MOA3BA 3a
[IPOCHO3HH LENH. (HayyeH)

* Jinneiina sasucumoct mesxay JII u cyxara maca Ha nucrarta npu R2=0.968. Moxe na ce
M3MOJI3Ba 3a JAMPEKTHO e3uxciaBaHa Ha JITT no gawHM 3a Macara Ha JMCTaTa Ha €HO
pacTeHue. (Hay4eH)



* Crenenna 3aBucumoct Mexkay JIIT u IT° (cpeaHo-aeHoHoulHa M edEKTHBHA) TPH
R2>0.91. Moxe na ce H3non3Ba 3a MPOTHO3MPAHE Ha BPEMETO, NMPE3 KOETO CE OYaKBa
¢opmupaneto Ha choTseThara JIIN, npocneassaiiki u3MeHenreTo Ha XT° win T, Ha
Bb3AYXa. (Hay4YeH)

5. Ilpoy4eHo e BAMAHMETO Ha NOAUBHHA pexxuM Bbpxy JIMIU npu uanurtanute coprope
Npe3 pa3jiMYHH KaTo XapaKTep TFOAMHHM. YCTAaHOBEHO € , 4Ye TOM He C€ HW3MEHs
NPONIOPLUHUOHATHO HA Pa3Mepa Ha NONMBHUTE HOPMH. YCTAHOBEHA € JIMHEHHa 3aBMCHMOCT
mexcay JITNTU v noyseHata BraxHocT B ¢10s 0-60cm npu R2=0.704. Ta Moxe na cnyxu
3a nporHo3upaue pasmepa Ha JIIIH no nanuu 3a nouseHata BAAXKHOCT. (HayUeH)

6. [IpoyyeHo ¢ BIMAHMETO Ha HANOABAHETO U MOJIMBHUA pexuM Bbpxy DCI1. Vcranosena
€ HeroBaTa JAWHaMUKa, B 3aBUCKMOCT OT BOA0OOE3NEUEHOCTTa Ha pacTeHusTa. U3BeneHa e
3aBucumocT Mexay ®OCI1 v nansemnaTa cyxa Guomaca Ha pacteHusta npu R2=0.77.
(HayvieH)

7. TlpoyueHa e noapobxo UMD, B 3aBUCHMOCT OT nonuBHUA pexuM. Habpana e
noApobHa HHbOPMaUMs 3a HEHHOTO H3MEHEHME 0 OpraHK U no (penodasn. (Hayuen) 8.
Hanpaseno e nerainHo npoyysaHe Ha KOPEHOBATa CHCTEMA Ha COATA NPU HAMOABAHE C
Pa3IUYHK MO pasMep MoOJMBHW HOpMH. [lonyyeHa e M e mpenocraBena WH(oOpMaiUs
OTHOCHO!

* HeflHoTo pasnipesenenne no nouseHu ciioese, MOCPEACTBOM CyxaTa Maca Ha KOPEHHTE,
KaKTQ M OTHOCHTEIHHAT s/l HA KOPEHUTE BbB BCEKM MOUBEH CIOH, B 3aBUCUMOCT OT
NOSUBHUS PEKUM. (HAYUHO-NIPUIIOKEH)

* 3aBMCMMOCTTa MEX/Iy OTHOCHTEIHATA HAMOUTE/IHE HOPMA W OTHOCHTEIHMAT AAN Ha
KOpEHUTE B OTAeNHHTE nouBeHn cnoese (R2>0.97). (wayuen) « [locmoiiHoTo
pasnpenesieHue Ha KOpeHOBaTa CHCTEMA B €AHOMETPOBHA MOYBEH CJIOH NMpU HanosBaHe
BbB Besika Opasna 1 npes 6pasna. (HayuHO-TPUIOKEH)

* Hayuno obocHoBaH KpuTepuil 3a NMPOrHO3UpaHe Ha MOJMBKUTE W IbIGOYMHATA, Ha
kosTo TpAbBa Aa Ce HaBNaXHABA NOYBATa NMPU HANOABAHE HA COATA, YCTAHOBEH Ha 6a3a
nojy4eHata vHpOpMaLMs 3a Macata M pPasnpencieHHeTO Ha KOPEHOBaTa CHCTeMa B
AbIO0YHHA. (HaYHHO-TIPHITOKEH)

9. Heraitnno € npoyuena ET Ha cosita BbB BCHYKM HEHHM acnEKTH, KaTo € YCTaHOBEH
HEHHUAT CPENHOACHOHOILECH XOA MMPH Pa3NHYHMTE MOJMBHH DPEXHMMH, NMOCIOHHOTO if
pasnpezenenne (06wo 3a BereTauuaTa U o peHodasu) U yHacTHeTo Ha GopMHpalIuTE A
KOMIMIOHEHTH (MO MOYBEHU CNIOEBE H 3a LIE/IMA aKTHBEH NoYBeH furact). Ta3n nadopmaums
€ LICHHA KaKTO OT Hay4Ha, TaKa M OT NPAaKTHYeCcKa rie]Ha ToUKa. (Hay4yHO-NPHIIOKEH)

10. Ype3s u3moN3BaHETO HA NOAXOMALIH CTATHCTUYECKH METO/M, € H3ACHEH MEXaHH3MA Ha
dopmupane Ha nobusa npu cosTa. Bb3 0CHOBA Ha HETO Ca YCTAHOBEHW NPHUMHUTE 32
npoMeHuTe B gobusa (3ary6u Ha NoGHB M JONbAHWUTENEH A0OMB) Npu NpwiaraHe Ha
pasiudHK NOMMBHU pexcumu. CTeneHyBaHu ca peHodazuTe fpU COATa B 3aBUCHMOCT OT
YYBCTBUTEJIHOCTT@ KBM BOAEH CTpeC. YCTaHOBEHA € OT3UBYMBOCTTA HA COATa KbM
HanosBaHe npe3 oTaAeNHuTe eHodasu. (Hayuen)

11. YcraHoBeHM ca napaMeTpuTe Ha 3aBHCMMOCTTa HanourtenHa Hopma-1o6MB BbB
BCHUKUTE il Pa3HOBUAHOCTH, KaTo Ce 10Ka3ea, Ye cTeneHHaTa dopmyna ot Buaa Y=1-(1-
m)n , W3NON3BAILA JONMBJIHUTENHUA N0OMB e Hali-npeicraButenHa. IIpy cTeneHeH
nokasaren n=1.3+1.5 TounocrTa ¥ e ennaksa (R=0.941). ToBa 2 npasu B 3HAUMTENHA
CTeneH yHHBepcanHa. (Hay4eH)

12. [pn anasnmsa na 3aBucumoctra ., JIoGuB-ET” ce ycTaHOBSBa. Y€ TS € KOPEKTHA CaMO
no otHoiueHwe Ha cymapnata ET. OOocHOBaHM ca NPUYMHHTE, MOOpPaAK KOHMTO



3aBucuMoctTa 6asupada Ha ET no denodazy He ce npenopbusa, HE3aBUCHMO OT
BMCOKATA TOYHOCT Ha W3MON3BAHUTE POPMYJIU. (HayueH)

e 13. Jlokassa ce, ye onNTHMAlHAaTa NpeANO/IMBHA BJAXHOCT 3a coATa e 75-80%I1I1B,
BajlM/IHa 3a ciod 0-60cm. (HayuHO-NPHUITOXKEH)

® 14. W3scHeH € BBIPOCHT 3a NOMHBHHTE TEXHHKM, KATO HA ITbPBO MACTO CE npenbpbYBa
ABLXKAYBAHETO, CJIEABAHO OT MPABUTAYHOTO HANOABAHE H HA MOCIEAHO MACTO — KanKOBOTO
HanosBaHe. {HAYYHO-NIPUIIOKEH)

® |5 U3ACHEHO € BAMAHMETO HA NONUBHUA PEXHUM BBPXY OCHOBHM XHMHYHH KOMIOHEHTH
Ha COEBOTO 3bPHO, KATO Ca W3BEACHW MOJIE3HU 3a HAyKATa W TIPAKTUKATA 3aBUCHMOCTH.
[Tpenopbusa ce yBenuuaBaHeTo Ha 106GHBA OT MA3HWHH W NPOTEMH /A CE MOCTHIa 4pe3
MOBEIABAHE HA NOOUBA OT ceMeHa NMPH NONXOIALL NOTHBEH PEXUM, @ He YPe3 ThpCeeHe Ha
HauWHU 33 YBENHMYABAHE CbAbPKAHHETO HA TE€3H KOMMOHEHTH B CEMEHATa Ha COATA.
(nayueHn)

e 16. M3Benena e kBajgpaTHa 3aBUCHMOCT MeX/y OTHOCHTENHATA HAMOMTENHA HOPMa W
OTHOCHTeNHaTa cebecToiiHocT Ha npoaykumusita npu R2=0.94. Ts nokassa, ue
€eOECTOHHOCTTA Ha NPORYKLMATA NOCTHIA MUHUMYM Mpu HopMa 80%m, ciesl KOeTo no-
FOJIEMHAT pa3mep Ha NONIMBHATA HOPMA HE BIIMAE, KATO AOPH € BH3MOXKHO TA 1a 3anouHe
OTHOBO [la Ce MOBMIUABA MPH YBENW4YaBAHE HA TOJUBHATA HOPMA Hall ONTHMANHATA.
OnpeaeneHn ca MKOHOMMYECKMTE NAPaMeTPU MPH JOMYCKAHE HA NEPHOIMHEH BOAECH
nepuumt. Jlokazsa ce, 4e MOAABLPKAHETO Ha BUCOKA NpPEINONUBHATA BIAXHOCT Haj
90%IIIIB He nonwxasa ceGecTOMHOCTTa HA MPOAYKUMATA, B CPaBHEHWE ¢ TasH — NPy
80%I1I1B. [iokasBa ce MPeAUMCTBOTO Ha IbXAYBAHETO H HEJOCTATBLMTE H2 KANKOBOTO
HanosBaHe MO OTHOWEHHE HA HKOHOMMYECKHTE PE3YNITaTH. (33 NPaKTUKATa)

* 17. JlokasBa ce, Ye U3MEHCHHETO Ha YUCTUS N0XOI CNICIBA TEHACHLRMHMTE BANMAHM 3a
3aBUCUMOCTTA ,, JlIoOMB-HanouTenHa HOpMa”, T.e. TOM € Hail-BHCOK NpU NpOBEXAaHe Ha
6HONOrMYECKH ONTHMANEH NOMMBEH pexkuM. H3BeneHa e KBaapaTHa 3aBHCHMOCT MEXIY
OTHOCUTEHATA HANOMTEIHA HOPMA W OTHOCHUTENIHHA YKCT A0X0A npu R2=0.97. (nayuen)

e 18. Jloxassa ce, ue MHAMPEKTHOTO onpeaensue Ha ET no MeTona wa TemnepaTyphaTa
CyMa HE OTCTBNBA KaTO TOYHOCT M HAAEXAHOCT Ha MeToaa Ha MAQ, mopamu KoeTo ce
Npernopb4Ba KaTo A00pa Bb3IMOKHOCT 3a 6P30, 1ECHO, TOUHO U GE3NIIATHO NPOTHO3HpaHe
TIOJIMBKHTE NPH COATA. (HAYUHO-TIPUNONKEH)

e 19. Tpoyyenn ca BB3MONKHOCTHTE 3a W3non3saHeto Ha MUT 3a onpeapensue BOXHUA
CTaTyC Ha COEB MOCEB, KAaTO € YCTAHOBEHA NMHeiiHa 3aBucuMocT (rpn R2=0.913) mexay
croiiHocTiTe Ha dT° u nouBeHaTa BRAXHOCT B ctoa 0-60cm. TMpu dT°= -5.4°C 19 e
80%I1I1B. (HayuHoNpUIOKEH)

9. My6AuKauHOHHA AKTHBHOCT H OLIEHKA HAa KAYECTBOTO HA HAYMHHTE NyGAWKALMA.

Bbs Bpb3ka ¢ aucepraumata npod. Martes ¢ npeactasun 5 my6nHKauMK B CBETOBHOM3BECTHH a3
A3HHH C HayuHa uHopMauns. BeHukM CTaTHM Ca CBBP3aHHM C TEMATUKATa Ha AMCEPTALHOHHHA TPYA.
ITy6sukauunte ca B CbaBTOPCTBO C HErOBM konern. B nBe ot Tax npog. Martes e mbpBH aBTOP U B TPH
€ BTOpH, KOETO NOJACKA3Ba 3a BOACLLATA POA Ha aBTOpa.

10. KpuTu4nu GeieKH, BbIIPOCH M NPENOPbKH KbM KaHAKHAATA.

B nucepraumonuns Tpyn, aBTopedepara M TNpencTaBEHHTe NyOGAMKAUMM He CbM 3abenszan
$panupaiy, KOMIPOMEHTUPAILK KPaifHWAT pE3yNTarT METOAMYHM M APYTH TPONYCKH M IPEuIKW.
3abenazanute peGHM rpelIKM HE NPOMEHAT LIUIOCTHOTO OTIMYHMO BredaTicHue oT paboTaTa Ha
aBTopa. Benpeky ToBa HekaM 12 Hanpass HAKONKO GeIeKKY 1 1a 3a1aM HAKOW BBIPOCH.

Benexku:

e HaMecTa B HHTEpPNIpETAUMATA HA PEIYNTATHTE € AOMYCHATA (GAKTONOrus U TadTONOrHs;



¢ Hsaxon ab3auu ca TPOMaBM M HEACHH, KOETO 3aTPyHHSABA YETEHETO, HANPHUMEDP YECTOTO
[030BaBaHe Ha NPEAXOMHU U3CNEABAHUA 0€3 1a MMa HEMPEMEHHO HYX/a OT TOBa.

* JlucepTauMOHHMA TPYA WEWIE [a Crevenu NoBeYe aKo pa3fena ¢ NPOTHO3HPAHETO Ha
NONUBHUA pexuMm Oewe gooboraTeH € noBeue ChBPEMEHHH M3CAENBAHUS HA JPYrW
W3CNEeA0BATENH,

Brnpocu
e llle Mu Obae nHTEepecHa AepUHVLMATA HA aBTOPA 3a ,,BHONOrHYECKH ONTHMANEH MOMUBEH
pexum”?
® [llpnunnara 3a Heed)eKTUBHOTO CNOPE ABTOPA KAMKOBO HAMOSIBAHE NPW COSTA Ce KpUE B
YCTAHOBEHHUTE ONTUMAHY CTOHHOCTH Ha [1T1B mexay 75 n 80% B ciost ot 0 10 60 cM. i
ce kpue? M nanu e BaauaHO M B C1yvaKTe HA BUCOKA NPEANONHBHA BIAXHOCT?
11. JInuHHu BnieuatiieHus.

Tlo3HaBaM aBTOpa MbPBOHA4AHO M OT HbArO BPEME Cheneiiku nyGnuKkauuuTe My.
OTnuHNTE MM BIEYATIEHUS OT TAX Ce NOTBBLPANXA H OT IMYHOTO MH NO3HAHCTBO ¢ Npod. Mares.
JIodoNnuTCTBOTO, TPYAOMOGHETO, AMCLMIUIMHATA M MOTHBALIMATA, KOMTO NPUTEXKAaBa ca ce
TPaHCHOPMHUpANH U B TO3H TPYJl, HATMCAaH C M3KIIOUNTEHA KoMneTenTHoCT. [To3apaBasaM asTopa
U 33 M3CJIE0BATEICKHA HIOX, KOHTO HEMPEMEHHO NpUTEXaBd.

3AKJHHOYEHHE:

CuyunTam, 4e NpeiCTaBEHUA NHCEPTALMOHEH TPY/ OTroBaps Ha U3NckBanusTa Ha 3PACPB
W IpaBHJIHUKA 32 YCIOBHATA U Pe/a 3a npuaoOHBaHe Ha HayuHH cTenedn B CCA.

[IpencTaBeHUAT MM 3a peueHsupaHe TpyA B CbBKYNHOCTTZ CH € (yHIaMEHTaleH B
obnacta Ha HayuHMTE HM3CNENBaHWA BbPXY MONMBHOTO 3emenense. [locTHrHaTH ca 3HauUMMK
HAY4YHH M HayZHO-NPUJIOKHH NMPUHOCH, KOMTO MOraT Aa GbAAT M3NON3BAHM KATO (YHAAMEHT Ha
YTBBPACHH W HAYHHACLIM M3CIICAOBATENH HA MOJUBHOTO 3emenenue. OTauYHaTa HHPOPMHUPAHOCT
M H3KNIOYHTENIHO aNIeKBAaTHUTE METOAN Ha W3CNIEBAHE € MO3BOJHIO Ha aBTOpa [a WHTepnpeTupa
PE3YJITATHTE 110 TAKbB HAYKMH, Y€ a MOraT Aa ObJaT u3BeJeHH IPHHOCH 33 HayKaTa U NPaKTHKaTa.

Cnen obcToitHO 3ano3HaBaHe C NMCEPTAUMOHHHA TPYA W MPEACTABEHWTE pPE3YJITaTH
ybeneno nasam ceosta [NOJIOXKUTEJIHA oueHka n cuuTam, Ye aBTOOPBT OTIOBAPs HA YCIOBUATA
3a NofiyyaBaHe HAa Hay4HaTa CTened ,, JIokTop Ha Haykute”. Ha oCHOBaHHE Ha rOpeM3IONKEHOTO
npeanaraM Ha YBaKaeMMTE 4ICHOBE Ha HAYYHOTO XYPH Aa MPUCHAAT Ha Npod. A-p ANEKCaHabp
Tonopos Mares HayuHara creneh ,,/IOKTOp Ha HaykuTe” B 00JNacT Ha Bu3we o6pasosanne 6.0
ArpapHM HAYyKH M  BeTepUHApHA MeAHUHMHA; npodecHOHAIHO  HanpasneHue 6.1
PacrenneswacTBO, HayuHa cneunanHoct PacTennessacTso.
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REVIEW

On a dissertation work for the award of a scientific degree ""Doctor of Sciences" in the field of higher education 6.0
Agricultural sciences and veterinary medicine; professional direction 6.1 “Crop production”, scientific specialty
"Crop production"”

Author: Prof. Dr. Alexander Todorov Matev from the [nstitute of Plant Genetic Resources "K. Malkov"” Sadovo

Dissertation topic: "Optimization and forecasting of the soybean irrigation regime”

Member of the scientific jury: Assoc. prof. D.Sc. Stanislav Kostov Stamatov, Institute of Plant Genetic Resources
"K. Malkov" Sadovo, habilitation in the scientific specialty "Crop production”, doctor of sciences in the scientific
specialty "Plant Breeding and seed production of cultural plants” appointed by order No. RD 05-103/19.04. 2024 of
the Chairman of the Chairman of the Agricultural Academy (AA) based on a decision of the Scientific Council on
"Grain, fodder and technical crops”.

General description of the presented materials

By order of the chairman of the agricultural academy, 1 have been appointed as a member of the scientific
Jury for the defense of the thesis "Optimization and forecasting of the imrigation regime of soybeans" for the
acquisition of the scientific degree "Doctor of Sciences" in the field of higher education 6.0 , Agricultural Sciences
and veterinary medicine; professional” direction 6.1 Crop production , scientific specialty "Crop production”.

At the first meeting of the scientific jury, I was elected Reviewer of the dissertation.

The set of materials presented by Prof. Alexander Matev in electronic version and on paper is in accordance with
Art. 65 (1) of the Regulations for the Implementation of the Law on the Development of the Academic Staff at the
Agricultural Academy.

According to the additional requirements (Chapter 6) of the regulations of the AA, the candidate for
obtaining the scientific degree "Doctor of Sciences" must submit "Scientific works related to the dissertation work, at
least five (5) of which have been published in journals indexed in the relevant database Web of Science, Core
collection and/or Scopus data. These publications cannot be used to form the required number of points in group *D".
This requirement is met. The certificate of conformity for the minimum national requirements and the requirements
of the Regulations of the AA for the acquisition of the scientific degree "Doctor of Sciences” shows that Prof. Matev
has covered them.

The total number of points collected is 852.8, which fully covers the minimum required by the
regulations.

The performance of the groups and indicators is as follows:

According to group A, indicator 1 - the candidate has collected 50 points after defending in 2001 a dissertation
work "Irrigation mode of corn for grain at optimum and water shortage" and obtained the Doctor.

I accept the presented information for group B - 100 points for dissertation work for awarding the scientific degree
"Doctor of Sciences”

According to group D, indicators 7 and 8, the candidate scored 192.8 points. For indicator 7, 7 publications in
Journals are provided, which are referenced and indexed in worid famous databases with scientific information (Web
of Science, and/or Scopus), which brings it 87.5 points.



According to indicator 8, 26 publications published in non-refereed peer-reviewed journals are presented and this
brings it 105.3 points.

For Group D, 610 points were collected, including 50 citations in journals referenced and indexed in world-
renowned databases with scientific information

2. Brief presentation of the Author

Prof. Dr. Alexander Matev was born on 10.05.1969 in the city of Pavlikeni. He completed his higher
education in 1994 at the Higher Agricultural Institute, majoring in "Viticulture and Horticulture". Since 1998, he has
been a doctoral student at the Institute of Hydrotechnics and Land Reclamation (IHM) - Sofia. In 2001, he defended
his dissertation on the topic "Irrigation mode of corn for grain at optimum and water shortage” and obtained the ONS
"doctor" from 1995 to 1998, he was a research assistant of the 3rd year at the Soybean Institute in the town of
Pavlikeni. In 2001, he was appointed as an assistant at the Agricultural University - Plovdiv, where he reached the
academic position of professor in 2015. He works at an agricultural university until 2022 and during this time, in
addition to teaching and supervising doctoral students, he also conducts scientific research on irrigation regimes for
soybeans, sunflower, corn and other field and vegetable crops. Participates in and leads a number of projects related
to land reclamation in agricultural production. From December 2022, he was appointed as a professor in the
selection-genetic and variety maintenance department of the Institute of Plant Genetic Resources, Sadovo. He speaks
English, Romanian and Russian at a good level.

3. General characteristics of the dissertation and abstract - volume and structure

Prof. Alexander Matev's dissertation is distinguished by its large volume, it is written on 655 pages. It
included the main sections — Introduction, literature review, aim and objectives, material and methods, result and
discussion, conclusions, contributions, publications related to the dissertation and used literature.

The abstract is formatted according to the requirements and presents in a summarized form and contains the
main results, conclusions and contributions included in the dissertation work.

The literature review is balanced in content and covers all aspects of the topic. The used literature shows the
excellent knowledge of the publications on the problem worldwide, the researches of leading scientists are used. The
literature review focused on soybean biology, water requirements, and response to water and temperature stress
during the growing season. The research and the conclusions drawn by leading scientists related to the irrigation
regime in soybeans and the reaction of the plant to water deficit during separate phases of development are reviewed.
Main attention is paid to the research on the development of the root system using different irrigation regimes.

The aim of the dissertation work was realized by conducting in-depth research on the reaction of the whole
plant - vegetative and generative development, development of the root system when water regimes change. The
fulfillment of the goal set in this way is specified and refined with the 10 tasks set in the study from four Polish
experiences. The choice of methods for realizing these tasks is impressive.

4. Literary awareness and theoretical preparation of the candidate.

A total of 420 literary sources were used, of which 198 in Cyrillic and 222 in Latin. The dissertation
includes the results of an 8-year period, sufficient to accumulate practical skills for conducting in-depth research and
fundamental resuits. The large number of literary sources is a good certificate of good literary awareness and
theoretical training of the candidate.



5. Relevance of the researched problem.

Soy is the most important protein crop worldwide. The yield of soy protein per acre is significantly greater
than any other crop in use today. Soybeans are the most important source of protein in animal feed, which in turn
supplies animal protein to human diets. Today, the main soybean producers are the United States (35%), Brazil
(27%), Argentina (19%), China (6%) and India (4%). Although it needs a lot of heat, soybeans are not drought
tolerant. It has the greatest need for moisture during flowering and seed development. Insufficient soil moisture
during this period causes the colors to fall, but with favorable atmospheric humidity, this phenomenon is not so
pronounced. The wide distribution area of the culture today means that soybeans are sown in atypical regions for the
plant. This makes it necessary to carry out numerous studies on various aspects of agrotechnics and. The main one is
the irrigation regime, since soybean is a plant that is not resistant to drought. The main reason for the low yields and
low efficiency of soybean production in our country is the unevenly distributed rainfall and errors in agrotechnics.
Water is an expensive resource and its irrational use leads to an increase in the price of the production.

The dissertation work presented by Prof. Matev traces the path to optimization and forecasting of irrigation
regimes for this crop and reveals fundamental possibilities for using the concepts of the doctoral student for other
irrigated crops.

The significance and globality of the developed work is complemented by the described methods and the
way of research. The results have been processed through appropriate mathematical models that enable their
adaptation to other cultures.

The above provides a convincing reason to define the selected topic of the dissertation work as extremely
relevant, both on a national and global scale.

6. Material and Methods.

In the "Materials and methods" section, the critical phases for irrigation are described in detail, the
evapotranspiration during their course, the irrigation regimes used, the investigated signs and mathematical models
for the interpretation of the results are tracked. The volume of research is impressive, and the models are of
fundamental importance. The grouping of materials and methods largely corresponds to the tasks set by the author
and helps the reader to navigate the rich set of methods.

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

The most essential part of the dissertation work is the "Result and Discussion” section, summarized mainly
in 9 sections. It is laid out on 522 pages, richly illustrated with 121 tables, 460 graphs and photographs. The results
are presented precisely and clearly, without errors and discrepancies between the text and the data contained in tables
and graphs. The data has been processed statisticaily using appropriate methods, which reveals its accuracy and
reliability. The discussion of the results is thorough and leads to the formulation of conclusions adequate to the
obtained results.

Some of the results have significant contributions to basic science.

* Examining the "Soil-plant-climate” complex as a unity is an essential and indivisible part of all the
research done by the author. This also helps to define the year as dry, very dry and medium according to the critical
phases of the crop. Soil moisture dynamics are also presented by phenophases and layer wise. The inferred wetting
contours by the two methods used in each furrow and across the furrow are a contribution to science.



* In a special section, the influence of the different irrigation regimes by phenophases on the structural
elements of yield is examined. For each of them there are well-described and adequate conclusions, showing once
again that the author knows the soybean plant and its biology very well.

* The section on the influence of the irrigation regime on the chemical composition of soybeans is detailed
and complete. The conclusion made is that the increase in soybean protein occurs through an increase in seed yield
through the application of an appropriate irrigation regime. Protein does not increase, through its content in the seeds
has been practically proven by the author.

* The use of appropriate statistical models elucidates the mechanism of soybean yield formation. The
reasons for the changes in yield have been established - loss of yield and additional yield when applying different
irrigation regimes. Dependencies between yield and irrigation rate, between yield and total evapotranspiration,
between yield and evapotranspiration by phenophases were established.

* In a special section, the methods of irrigation for soybeans are described and they are considered at high
pre-irrigation humidity. The advantages of gravity irrigation and sprinkler irrigation over drip irrigation are
highlighted.

* The biophysical coefficients of evapotranspiration from a free water surface are derived, which is the most
accurate method for their determination.

* The economic analysis shows dependencies between the used irrigation regime and its efficiency, allowing
an accurate forecast.

* For the needs of intelligent crop production, the derived dependencies can be used to predict the irrigation
regime.

8. Contributions of the dissertation work

They are formulated as scientific, scientific-applied, contributions of a confirmatory nature and those for
practice. The most important of them are the following:

1. The theoretical guarantee of the sum of precipitation, the sum of temperature and the sum of air humidity
deficit for the period May-September has been determined. The drawn three curves are accurate enough to directly
determine the real security of any of the three meteorological factors for the Plovdiv region. {scientific-applied)

2. The parameters of the dependence between the temperature sum and the duration of the phenophases in
soybeans were established. The range in which it varies for the course of each of the phenophases and their
corresponding duration is determined. Equations are derived. (affirmative).

3. A linear dependence was established between the mass of beans per plant in R6 and that in RS, and the
same can be successfully used to predict the yield. (scientific)

4. The development of the soybean leaf area was studied, depending on the conditions during the growing
season, including the irrigation regime. Based on the obtained data, dependencies were derived as follows:

* Degree dependence between LP and the dry biomass of the aerial part of the plants. It is valid only until
reaching maximum LP at R2=0.924. It is expressed graphically by means of a concave parabola. It can be used for
predictive purposes. (scientific)

* Linear dependence between LP and dry mass of leaves at R2=0.968. It can be used to directly calculate the
LP from data on the mass of the leaves of a plant. (scientific)



* Degree dependence between LP and XT° (average-diurnal and effective) at R2>0.91. It can be used to
predict the time during which the formation of the corresponding L.P is expected, tracking the change of T or
ZT%f. of the air. (scientific) '

5. The influence of the irrigation regime on LPI was studied in the tested varieties in different years. It was
established that it does not change proportionally to the amount of irrigation rates. A linear relationship was
established between LPI and soil moisture in the 0-60cm layer at R2=0.704. It can be used to predict the amount of
LPI based on soil moisture data. (scientific)

6. The influence of irrigation and irrigation regime on FSP was studied. Its dynamics, depending on the
water availability of the plants, have been established. A relationship between FSP and above-ground dry biomass of
plants was deduced at R2=0.77. (scientific)

7. The PMF was studied in detail, depending on the irrigation regime. Detailed information on its variation
by organs and by phenophases was collected. (scientific) 8. A detailed study was made of the root system of
soybeans under irrigation with different irrigation rates. Information has been received and provided regarding:

* Its distribution by soil layers, by means of the dry mass of the roots, as well as the relative share of the
roots in each soil layer, depending on the irrigation regime. (scientific-applied)

* The dependence between the relative irrigation rate and the relative proportion of roots in the individual
soil layers (R2>0.97). (scientific) » The layered distribution of the root system in the one-meter soil layer during
irrigation in each furrow and through the furrow. (scientific-applied)

* A scientifically based criterion for predicting watering and the depth at which the soil should be moistened
when irrigating soybeans, established on the basis of the information obtained on the mass and distribution of the
root system in depth. (scientific-applied)

9. The ET of soybeans was studied in detail in all its aspects, and its average diurnal course under different
irrigation regimes, its layer-by-layer distribution (generally for the vegetation and by phenophases) and the
participation of its forming components (by soil layers and for the entire active soil layer). This information is
valuable from both a scientific and a practical point of view. (scientific-applied)

10. Through the use of appropriate statistical methods, the mechanism of soybean yield formation has been
clarified. Based on it, the reasons for changes in yield (yield losses and additional yield) when applying different
irrigation regimes were established. Soybean phenophases are graded depending on sensitivity to water stress. The
response of soybean to irrigation during the individual phenophases was established. (scientific)

I'l. The parameters of the dependence Irrigation rate-yield in all its varieties have been established, proving
that the power formula of the form Y=1-(1-m)n, using the additional yield, is the most representative. With a power
indicator n=1.3+1.5, its accuracy is the same (R=0.941). This makes it to a considerable extent universal, (scientific)

12. During the analysis of the dependence "Mining-ET" it is established that it is correct only in relation to
the total ET. The reasons why dependence based on ET on phenophases is not recommended, regardless of the high
accuracy of the formulas used, are justified. (scientific)

13. It is proven that the optimal pre-irrigation humidity for soybeans is 75-80%RH, valid for the 0-60cm
layer. (scientific-applied)

14. The issue of irrigation techniques has been clarified, with sprinkler irrigation being recommended first,
followed by gravity irrigation and lastly drip irrigation. (scientific-applied)



15. The influence of the irrigation regime on the main chemical components of soybeans has been clarified,
and dependencies useful for science and practice have been deduced. It is recommended that the increase in fat and
protein yield be achieved by increasing seed yield under an appropriate irrigation regime, rather than by seeking
ways to increase the content of these components in soybean seeds. (scientific)

16. A quadratic relationship was derived between the relative irrigation rate and the relative cost of
production at R2=0.94. It shows that the cost of production reaches a minimum at a rate of 80%m, after which the
larger amount of the irrigation rate has no effect, and it is even possible that it starts to rise again when the irrigation
rate is increased above the optimum. The economic parameters assuming a periodic water deficit have been
determined. It is proven that maintaining a high pre-irrigation humidity above 90%RH does not lower the cost of
production, compared to that - at 80%RH. The advantage of sprinkler irrigation and the disadvantages of drip
irrigation in terms of economic results are demonstrated. (for practice)

17. 1t is proven that the change in net income follows the trends valid for the dependence "Extraction-
irrigation rate”, i.e. it is highest when conducting a biologically optimal irrigation regime. A quadratic relationship
between the relative irrigation rate and the relative net income was derived at R2=0.97. (scientific)

18. It is proven that the indirect determination of ET by the temperature sum method is not inferior in
accuracy and reliability to the FAO method, which is why it is recommended as a good option for quick, easy,
accurate and free prediction of soybean irrigation. (scientific-applied)

19. The possibilities of using ICT to determine the water status of a soybean crop were studied, and a linear
relationship (at R2=0.913) was established between the values of dT° and soil moisture in the 0-60cm layer. At dT°=
-5.4°C, it is 80%PPV. (scientifically applied)

9. Publication activity and evaluation of the quality of scientific publications.

In connection with the dissertation, Prof. Matev has submitted 5 publications in world-renowned databases
of scientific information. All articles are related to the subject of the dissertation work. The publications are co-
authored with his colleagues. In two of them Prof. Matev is the first author and in three he is the second, which
suggests the leading role of the author.

10. Critical notes, questions and recommendations to the candidate.

In the dissertation work, the author's abstract and the presented publications, I have not noticed any glaring
methodological or other errors that compromise the final result. The noted minor errors do not change the overall
excellent impression of the author's work. However, I want to make a few notes and ask some questions.

Notes:
* Fact logy and tautology are allowed in places in the interpretation of the results;

* Some paragraphs are clumsy and unclear, making it difficult to read, for example frequent reference to
previous research without necessarily needing to.

« The dissertation work would have gained more if the irrigation regime forecasting section had been
enriched with more contemporary research by other researchers.

Questions

* I would be interested in the author's definition of "Biologically optimal irrigation regime”?



* Does the reason for the inefficient drip irrigation for soybean, according to the author, lie in the
established optimal values of PPV between 75 and 80% in the layer from 0 to 60 cm.? And is it also valid in cases of
high pre-irrigation humidity?

I1. Personal impressions.

I know the author initially and have been following his posts for a long time. My excellent impressions of
them were confirmed by my personal acquaintance with Prof. Matev. The curiosity, diligence, discipline and
motivation that he possesses have been transformed into this work, written with exceptional competence. I also
congratulate the author for the research flair he certainly possesses.

CONCLUSION:

| believe that the presented dissertation meets the requirements of the LDASRB and the regulations for the
conditions and procedures for acquiring scientific degrees in the AA.

My peer-reviewed work as a whole is fundamental in the field of irrigated agriculture research. Significant
scientific and scientific-applied contributions have been made that can be used as a foundation for established and
budding irrigated agriculture researchers. Excellent awareness and extremely adequate research methods have
allowed the author to interpret the results in such a way that contributions to science and practice can be derived.

After thoroughly familiarizing myself with the dissertation work and the presented results, I confidently
give my POSITIVE assessment and consider that the author meets the conditions for obtaining the scientific degree
"Doctor of Sciences". On the basis of the above, I propose to the Honorable members of the Scientific Jury to award
Prof. Dr. Alexander Todorov Matev the scientific degree "Doctor of Sciences" in the field of higher education 6.0
Agricultural Sciences and Veterinary Medicine; professional direction 6.1 Crop production, scientific specialty Crop
production.

08.05.2024 Assoc. prof.D..8¢,, Sgy Stamatov
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