CENCKOCTOMNAHCKA AKAJEMR
COOUS
LB NE... m,\",\E’O .................
PENEH3MSA | M.O6.

BBpXY AMCEPTALIMOHEH TPYJ 3a MONYyYaBaHe Ha Hay4HaTa CTeMNeEH ,,I0KTOp Ha HayKuTe”
B obnact Ha Buclie oOpasopande 6. ArpapHM HayKM ¥ BETCpMHapHa MCAWLMHA,
npodecHOHaNHO HanpaBieHye 6.1 PacTeHHEBB/CTBO, HaY'YHa CTICIUATIHOCT ,,PaCTeHHERBACTBO”

Tema Ha McepTANHOHHNSA TPYA: “OnTUMKM3MpaHe W NPOTHO3HUPAHE NOJUBHHUA PEKUM
Ha cosaTa”

ABTOp Ha [JNCEPTANMOHHMH TPya: npod. A-p AJeKcaHIbp TomopoB Mares,
MHCTUTYT NO pacTHUTEIHH FeHeTHYHY pecypcH “KoHcTaHTHH Mankog” ~ Caaoso

Ynen na HayuHoTo Xkypu: npod. A-p Bunuana Mapunosa Bacunesa — HHcTvuTyT NO
uapesuiaTa — KHexa, o6nact Ha Buciie obpasoBanue 6. ArpapHH HayKd W BETEpPHHapHa
MeNMIKHa, TPodECHMOHANHO HampaBleRHe 6.1 PacTeHMEBLACTBO, HAyuHa CNCLHATHOCT
,PacrennerbacTBO”, HazHayeHa che 3anosen Ne PN 05-103/19.04.2024 r. Ha IIpeacenarens
Ha CCA

I. Kpartko npeacraBsiie Ha AOKTOPaHTa

AnekcaHxbp Martes e poaet npe3 1969 r. 3appluBa ArpapeH yHHBEPCUTCT —~ Ilnoraus
npe3 1994 r. Ot 1995 1. pabotu kato arpoHoM B HHCTHTYT 10 cosTa — TTaBiMKeHH, OT KBJAETO
3aMouBa ¥ HAY4HATa My Kapuepa (HayueH CHTPYAHHK) ¢ OCHOBHa JCHHOCT NONMBEH PEXHM Ha
coaTa. Ciel Mo-MaJKo OT YETHPH FOAMHH Beue € JOKTOPaHT KbM MHCTHTYT Mo XHApOTeXHHKA
u Menuopaun — Codus ¢ OCHOBHA HayYHO-W3CIIENOBATENCKA JIEHHOCT, CBBP3aHA C MOMBEH
PEXHM Ha CENICKOCTONAHCKH KYNTYPH.

Ipe3 2001 r. mocTenBa Ha paGota B ArpapeH yHMBEPCHTET — IInoBay¥B KaTO aCHCTEHT.
Crie yCNemHO 3aIMTEH ANCEPTALOHEH TPYA Ha TeMa “PeXHM Ha HanosBaHe Ha UAPCBHLA 32
3bPHO NPU ONTHUMYM ¥ HEJOCTHI Ha BOJa” MpHA0GHBA obpa3zoBaTeNHaTa ¥ Hay4YyHa CTeNeH
“nokTop” MO HayuHa creuwanHocT “Menuopauun” (2002 r.). Tlpes 2008 r. zaema
aKaJleMMYHaTa AJLXKHOCT “HOLEHT’, a mpe3 2015 r. “npodecop”. OcHOBHaTa AEHHOCT Ha
npod. a-p Anekcanapp MareB npes TO3M NOBEYE OT 20-roAMIneH NepHojl € NpenoaaBaTesicka
K HaydHO-W3cnefoBareicka. Hayuen pbkoBojuTENl € Ha TpHMa YCTICIIHO 3alUTHIIH
LOKTOpaHTH M TromasiM Opoii AunnoManTH. PhkoBoauTeN € Ha MNPOCKT KbM ArpapeH
yHUBepcHTET — ILIOBAMB M M3ITBIHATEN B TPH J0TOBOPA. PBKOBOJHTEN HA EAMH Y H3ITBJIHUTEN
B ABa Aorosopa ¢ Pona “Hayunu H3CIeABaHHA ",

Ot 2022 r. ¢ npodecop B MHCTHTYT 110 pacTUTEIHH NEHETHYHH peCypCH “KoHcTaHTHH
Mankop” — CagoBo. OcHoBHATa AEHHOCT KO MOCTBHIBAHE € OT 3HAYEHHC H CbC CHIICCTBEH
MPHHOC 32 MPOJB/KABAHETO H KaTO U3CNEA0BaTEN. Mpod. a-p Mates ¢ aTop Ha 177 HayuhH
TpyZa, 2 yueOHuKa ¥ 2 MOHOTpaHH, BKJI. ChAaBTOP B TEXHOJIOTHA 32 OTIIEKAHE HA Ky ITypata
— 0BeKT Ha POyYBaHE B AWCEPTALMOHHUA TPYA 32 IPHAOOHBaHE Ha HayYHaTa CTCNCH “IOKTOp
Ha HayKuTe”.

II. O6ua XapaKTepPHCTAKA HA JHCEPTAMATA H aBTOpedeparTa — ofeM H CTpyKTYpa

JIHCEpPTALMIOHHUAT TPYA OTroBapsi Mo 06eM W CTPYKTypa Ha M3MCKBaHMATA HA 3akoHa
3a pa3BUTHE HA aKaaeMWuHMs cheTaB B Penybnuka Buarapus u [lpasuinuka 3a pasBuTHC Ha
akagemuunusa cbectae B CCA. Toit cpabpxa 3arfiaBHa CTPaHHUA, CHABPXKAHUE, YBOA,
M3NI0XKEHHUE, 3AKII0UEHHE - PE3IOME Ha NOJYYEHHTE PE3YNTATH C ACKIapalus 33 OpHIHHATHOCT
i 6ubnuorpadus. Hamucan e Ha 685 cTpaHuiy.

VBOABT MHOIO CHJIHO apryMEHTHpa Heo6X0AMMOCTTa U 3HA4YEHHETO HA NPOY BAHETO.
fOAYEPTaBaiiKK TIPEAMMCTBATA HA COATa KaTO Ky/Typa C LEHEH XUMHU4EH CBCTAB, HACTOALUMTE
KIMMaTUYHM YCJIOBMS M HEOOXOAMMOCT OT HarosBaHe ¢ Ued  NO-HKOHOMHHHO



OMON30TBOPABAHE HA HATUYHHTE BOXHM PECYPCH, KAKTO M BB3BPBLUIAHC HA IUIOWM U MICTO B
cent6oobpaienrero. [1pou3XoasT, pasnpOCTPAHEHHETO ¥ MPOU3BOACTBOTO HA COA Ca MHOTO
AeTaiinHo onucany. HanpaseHa e yMecTHa ChIIOCTaBKa MEX/Y MUIOLUMTE, 33€TH CbC COH Y HAC
(sapactBane mpe3 2015 r.) 1 Te3u B cBeTa (6bp30 ysennuasaue). IlpeacTaBeHu ca miowmre
COA B CBETA M JIMHAMUKATA B H3MEHEHHMETO UM 3a NepHoA oT Gmuso 60 ronunu (1961-2018 r.).
Hampagen e MHoro obiuupes nurepaTypeH o63op (aHanu3upaH B Touka [V Ha peLeH3usTa).

llenta Ha AMCEPTALMOHHUA TPYJ € KOMIUIEKCHO M3CJI€/BaHE Ha MOJIMBHUA PEXHUM W
€BANOTPaHCIMPALMSATA NPH Pa3MYHA CTeNEH Ha BOA00OOE3MEYEHOCT Ha COATA, HAMHUpaHe Ha
ONTHMAJIHO CHOTHOIIEHHE MEXAY KOMHYECTBO W KAauyeCTBO Ha J00MBA TNMpU MaKCHManeH
MKOHOMHYECKH €(eKT OT HAMOABAaHETO, M MpeiiaraHe Ha HaW-yJAauyHHTE METOAM 33
NpOrHO3WpaHe Ha MonuBkuTe. LlenTa, KakTO M NpPOM3THYAMTE OT Hes 3aja4yy ca nobpe
dopmynupanu. Te ca KakTO CneiBa: YCTAHOBSBaHE NApaMETPHTE HA MOJIMBHUA PeXHM MNpH
COATA [Ipe3 Pa3IMYHM (10 XapaKTep OIMHMU, aHA/IW3UpaHe BAUAHUETO Ha pa3/InyHaTa CTENCH Ha
BOJ0OGE3NEYEHOCT Ha PpACTCHMATAa BbPXy pacTekxa, Pa3sBUTHETO, NPOAYKTHBHOCTTA W
KOMMOHEHTUTE #, M NpeAjaraHe Ha MNONE3HH 3a HayKaTa M MPAaKTUKaTa 3aBUCUMOCTH;
YCTAaHOBABaHE MapaMeTPUTE HA BPb3KaTa ,HAINOWTENHA HOPMa-f00MB” 4pe3 M3MOJ3BaHE Ha
pasiuyeH THI GOPMYIH U OTIPEAESHE Bb3 OCHOBA HA aHAM3 32 TOUHOCT M CIOXKHOCT HA HaH-
MOAXOAALIATA, KOMIUIEKCHO NpOYYBAaHE Ha €BanoTPaHCNMpalyMATa Ha cosra (CyMapHH H
CPE/IHOJIGHOHOIHN CTOMHOCTH, (GOPMHpaHE W pasnpefieNeHHe 10 MOUBEHM CNOCBE) MpH
HETONTMBHH YC/IOBHMs, ONITHMANHO U HAMOSBAHE ¢ HAMAJCHH TIONWBHH HOPMH, U3BEXAAHE Ha
NONE3HH 32 HayKaTta M MpaKTHKaTa 3aBUCUMOCTH. YCTAHOBSBAHE MapaMETPHUTC HA Bpb3KaTa
,.€BANOTPAHCIIAPAIMS-100MB” Upe3 H3MON3BAHE HA Pa3JIMieH TUIl GOPMYJIM U ONpPEAEISHE Ha
Hall-NOJXO/AILATA; AHANW3HMpaHe BIIMAHMETO Ha TEXHMKaTa 32 HanosiBaHe BBPXY
NPOAYKTHBHOCTTA, HEHHHTE KOMIOHEHTH W €BANOTPAHCNIHPALWATA; YCTaHOBSBAaHE BIMAHHETO
Ha TIOJIMBHHSA PEXUM BBPXY KauecTBOTO Ha X0GHBA OT COATA; MKOHOMUYECKA ePEKTHBHOCT OT
OTTIEXKAAHETO Ha COATA TPH HETOJIMBHW YCJIOBHA, ONITUMANHO HanosBaHe, TpHIaraie Ha
HApYILEH MOJMBEH PEXUM Ype3 OTMSHA Ha NOAMUBKM U 4pe3 PeIyLHpaHe Ha NOJUBHATE HOPMH,
MKOHOMHYECKA eEKTHBHOCT NMpY ONTHMATHO HAMOABaHE HA COATa, 4Ype3 H3INOJI3BAaHE Ha
Pa3s/MYHK NOJNMBHY TEXHUKH; ONPEAC/IAHE CTOMHOCTUTE HA GHOPU3MIHKTE KOCHULIMEHTH Ha
eBanoTpaHCMMpauusTa 1o  pasnuuid  GOopMyad; aHanM3MpaHe Ha TOYHOCTTA M
W3MOJI3BAEMOCTTA HAa YCTAHOBEHHTE KOEDULMEHTH 32 HHAUPEKTHO MNPOTHO3WpaHe Ha
NONMBKMTE NpH COATA; NPOYYBAHE BBIMOXKHOCTMTE 32 M3M0N3BaHE HA HH(ppauepseH
TEPMOMETBP 32 AWCTAHIMOHHO OMpefelisHe BOJHHMA CTaTyC Ha PacTEHHATA COf. Cnengar
pasienn “Marepuan ¥ Metoan” M “Pe3ynTtaTh u U3BOAH”, KOMTO Ca AHATIM3UPAHH B TOUKH Vu
VI Ha peueH3HATA.

ABTOpedepaTsT HANBIHO OTPasfBa ChIBPKAHHETO HA JMcepTauoHHus TpyA. Hanmcaw e
Ha 50 cTpanuum u BKmoysa 11 Tabmuum u 40 Gurypu. OuEHSBaM BHCOKO TaKa CTPYKTYpHpaHHA
asropedepar, npeBua obema Ha JUCEPTALHOHHUA TPYA.

III. AxTtyaiaHocT Ha npobaema

JIucepTaUMOHHUAT TPYA 3aciAra aKTyajlHa KylATypa W TeMa Ha M3CJC/IBaHe. Cosra ¢
1leHHa 6060Ba KyJITypa, ¢ Bb3MOXHOCT 32 Pa3sHOCTPAHHO NPMUIOKEHHE, HO KAKTO MOBEYETO
KyITypH M T € Cpel CHJIHO 3aCErHaTMTE OT OTPMUATENHMTE Bb3ACHCTBMA Ha E€KCTPEMHM
METEOPONOTHYHH YCJIOBHS, IPUUUHEHH OT H3MEHEHHETO Ha KiuMara. Jluncara Ha 1ocTaThHa
BAaroofe3neyeHoCT BbB BaxkHM (azd OT pacTeka M DPasBUTHETO W € MPUYHMHA 32 CHITHO
KOMIpOMeTHpaHe Ha 1061Ba.

IV. JlutepaTypHa OCBeAOMEHOCT H TEOPETHYHA NOArOTOBKA HA KaHANAATA

Llenust AucepTalMOHEH TPYA € AOKa3aTeNCTBO 3a QoraTara JMTepaTypha



OCBEOMEHOCT W TEOPETHYHA TIOArOTOBKA Ha KAHIAWAATa. AKUEHT, pasbupa ce. ce NocTaps
BbpXy pasaena “Jlutepatypen 0630p”, 3a HalMCBAHETO HA KOWTO ca pedepHpaHi ObIrapeKky U
YY)KAECTPAHHM HAYYHH H3TOYHHLM B aCMEKTHTE: ONTHMAJICH MOJMBEH PEXHMM; HapylleH
MOJHBEH PEeXHM U Bpb3ka “‘A0OMB—HanouTenHa HOpMa™; eBanoTPaHCIMpaUMA M Bpb3Ka
,JoOuB—eBanoTpaHcnupauds”. Bceky moapasaen 3aBbpliBa CbC CHOTBETHH KOHCTaTalWH.
JurepatypHHaT 0630p € HanpaBeH Bb3 OCHOBA Ha PE3YJITATH OT HAaYYHO-W3C/IEAOBATENNCKaTa
paGoTa Ha ronsm Gpoil yueHM OT BCMMKM KOHTHHEHTH, ofenuuenn B Hay 320 3arnaBus na
CTATHH, KHHIH, MOHOTpaduM, CTYAMH (CaMOCTOSTENHN MM B KONEKTUB), Aucepralmu. Tosa
JlaBa BB3MOXKHOCT /1a ce IobHe NMpe/IcTaBa 3a peakLMsATa Ha codTa, OTTJIelaHa B YCJIOBUATA Ha
pasivyeH MNOJMBEH PEeXHM, PEall3MpaH MNpU Pa3siU4HK MOYBEHO-KIMMAaTHYHH YCIOBHS U
rofsiMo pa3Hoobpasue OT COPTOBE.

O606menHa € uHpOpMaUMATa OTHOCHO TapaMETPUTE HA MOJNUBHUA DPEXHM U
KPUTEPUUTE 3a MW3BLPIIBAHE HA MOJMBKH; BAUSHWUETO Ha MOJMBHHA DPEXHM BBpXY
MpoAyKTHBHOCTTA Ha COSTA; €BANOTPAHCMUpaLns Ha COSTA; NONHUBHA TEXHHKA.

B pasngen “Jlureparypa” ca nocoueHu 420 nuTepaTypHH H3TOYHHMLM, OT TAX 198 na
KHMPHJIMLIA, KOETO € MOTBBPXKACHHE 33 M3K/IIOUMTENHO HoraTara AUTEpaTypHa OCBEAOMEHOCT Ha
KaHAUaTa.

V. MeroanueH noaxon

METOOMYHUAT MOAXOJ HANBJIHO CLOTBETCTBA HAa IIOCTABEHHMTE UENM M 3aJa4M B
JVCEpTaUHOHHHMs TPYyA. PasnenbT “Marepuan n MeToan” € noapobeH H KOPEKTHO NpeCTaBeH.
EkcnepuMenTannara pabota e nposeaeHa 8 YOII Ha kateapa ..Mennopauns, 3eMeyCTPOHCTBO
¥ arpodM3uKa” KbM ArpapeH yHHBepcUTeT — [1N0BAKB M BKIIIOYBa 0OLIO 4 MOCKH OMUTA.

1. Toncku onuT, npoBefieH npe3 nepuoaa 2003-2009 r. Manonssanu coptose ,,bucep”
(2003-2007 r.) u .,Cpebpuna™ (2008-2009 r.). ExHodakTopen onut ¢ 14 BapHaHTa, OTHACAILM
ce 10 TONMBHA CXeMa Ha costa. XyGaso BreyarieHue npasu oGOCHOBKaTa 3a M36op Ha
BapUaHTHUTE, BKJI. XUIIOTE3A.

2. Toncku onut, mpoBeaeH mnpe3 nepuoda 2004-2006 r. B YOIl Ha karenpa
.Mennopaium, 3eMeyCTpOiCTBO M arpodu3uka” KbM ArpapeH YHMBEPCHTET — [Inoemms,
CHBMECTHO No mnanos npoext Ha OC no cosra xbM CCA. HM3nonssan copt ..Mupa™ (6am3bK
MO PaHO3PENOCT M TMPOAYKTUBHOCT 10 cOpT ,bucep”). AHanoruyeH Ha NbPBHS OMUT C
pa3uuMe 10 OTHOLIEHHME Ha MPEANONMBHA BIAKHOCT W ABIOOYMHA HA Pa3uCTHUA MOYBEH
cioit. Chlo u3GopbT Ha BapuauTH (12 na Gpoil) e 00OCHOBAH, KAKTO M € MocoyeHa obula
uHpOopMaLIMA 3a ONUTA.

3. Tloncku onut, nposeaeH npe3s nepuoaa 2009-2010 r. 3a npoy4BaHe BIMAHHETO Ha
BUCOKATa NouBeHa snaxHoct. EnyodakTopen onut ¢ 3 BapuaHTa.

4. Toncku onut, nposegex npes nepuoga 2008-2010 r. 3a npoy4yBaHe TEXHHKHTE 3a
HamosiBaHe Ha coATa (4 BapnaHTa).

TlocneanuTe /1Ba ONUTA Ca W3BENEHM, KOPEKTHO OTGENA3aHO NO MPOEKT, puHaHCHpaH
oT ArpapeH yHuBepcuTeT — I 110BAKE.

BapuanTuTe Ha NPOY4YBAHMATA NPAKTHYECKH 0OXBAlIAT BCHYKH HANPaB/ICHUS, Kacaell
MOJIMBHOTO 3eMenenye. MzcneaBaHy ca U3KJIIOMMTENIHO royisaM Opok nokasareiu, a OTYMTaHETo
MM € MpeacTaBeHo nojapobHo. HampaseHo € M KpaTKo OMHCAaHHE HA TPUTE eKCNIEpUMEHTANHN
copTa cos.

V1. 3HauuMmocT H yGeaHTelHOCT HA NOJy9YeHHTE pe3y/ITATH, HHTePNpETAHH H
H3BOAH

PazmensT “Pesynratu” 3aema Haii-ronam aan or  Tpyaa (80%). Brmnousa



arpoMeTeOpOIOTHYHA XapaKTEPUCTHKA Ha OMUTHWTE TFOAWHM; MOJMBCH PEXHM W BIHAHHCTO
My BbpXY AMHAMMKATa Ha MOYBEHATA BJAXHOCT, CTOMAHCKH 10OHB W 3aBHCUMOCTH, CBbpP3aHH
¢ HEro; BIUAHME HA TOJUBHHMA PEXHM BBPXY XMMHYHUsS CHCTAB Ha CEMCHATa MPH COATA;
HaNOSBAHE Ha COATa NpY  BHCOKAa [pPEANOJMBHA BJXHOCT; €BanoTpaHCMHpauus H
NpPOAYKTHBHOCT Ha COSTa B 33aBHCHMOCT OT HauHHa Ha HanosBaHe; NKOHOMMYECKH M10KA3aTe/IH;
6uodu3UUHK KOSQULMEHTH HA €BaNMOTPaHCIMpaUMATa; TeMIlepaTypaTa Ha JMcTaTa Karto
MHMKATOp 3a CTENEHTa Ha BOJOOOE3NMEUEHOCT HA PACTEHUATAa M METOJ 32 MpOrHo3npaHe
TOJINBKUTE Ha COATA.

PesynTaTuTe Mo BCHYKHM MOAPa3fieny ca 3aannboueno obchaeHn. B3 ocHoBa Ha TaX €
HANPaBEHO 3aKJIIOYEHHE NYHKTYaAHO MO BCsAKAa OT NOCTABEHUTE 3a W3NbJHEHWE 3a[aYM,
oGCNyXBAlM FEHEpaNHaTa Lel Ha AMCEPTALMOHHUA Tpyi. 3aKmioueHHeTo o0XBalla KaKTo
cneqBa: AWHAMMKA Ha pacTexX; (OTOCHHTETHYHM TMOKA3aTCNiH; KOPEHOBA CHCTEMA,
CPEAHOACHOHOLIHA €BANOTPAHCIMPALMS; €BANIOTPAHCIIMPALUA 110 [IEPHOIM U TIOUBEHH CIIOCBC;
CyMapHa eBanoTPaHCIIUPalLus; BIMSHAE Ha NIOJMBHAS PEXUM BBPXY A0OMBA H KOMIOHEHTHTE,
KOUTO ro OpMMpAT, BU3UPAMKH TIOJIOKUTENHOTO BIMAHME Ha PA3JIMHHATE MOJHBHU PEXUMH U
OTPHLATEIHOTO BIIMSHHE Ha HApYIICHHS IIOJIMBEH PEXHM; 3aBUCHMOCT “mobus-Boja”;
XUMHYEH CHCTaB, TEXHMKHM 3a HalOsABaHE; MKOHOMMYECKHM MOKa3aTesNn; MPOTHO3MpaHe Ha
NOJUBKUTC.

EXCniepMMEHTANHMTE De3yJITaTH C€a MHOTO  3aBN00YEeHO  aHANH3HPAHH. 3a
OHATNIEAABAHETO MM Ca M3MOJI3BAHH PA3THYHM 110 AW3aiH QUrypH ¢ BRymMTeNHus 6poii 460 u
121 tabnauuu. CTHABT Ha MUCAHE € HayueH, HO CBIUEBPEMEHHO AOCTBICH 32 YETEHE H
BB3NPHEMAHE, KOETO € YMEHHE Ha M3rpajieH y4eH. BbpXy To3u QakT, N0 MO MHEHHE, BIUAHHE
€ 0Ka3aja npernojaBaTelickaTa JIEHHOCT Ha KaHAK/aTa.

TNoay4yeHHTe HaydHM PE3YITATH Ca C FOMAMA HAYYHA M HAaY4HO-NIPHIOKHA CTOHHOCT,
JIOKA3aTENACTBO 3a KOETO € CMPaBKaTa 3a HAY4HH H HayYHO-TIPHJIOKHH NIPHHOCH.

VII. TIpuHocH Ha JHCEPTAUKOHHMS TPYA

HMCCpTauHOHHPlHT TpyA € aKTyaJjcH Mo TEMAaTHKa, a MpeAJIOKCHUTE PCLICHHSA CIIe]
H3BCKAAHE Ha ONUTHTE INpPCACTaBAABAT 3HAYWTCICH M OpPUIrMHAJICH TMPUHOC B HayKaTa H
NnpaKTHKaTa 110 OTHOLIEHKE Ha ONITHMM3HUPAHE Y NPOrHO3HPaHC Ha [TOJIMBHUA PEXKHMM Ha coATa.

HayuHH nprHocH

1. YcTaHOBREeHH ca NapaMeTPUTE Ha 3aBMCHMOCTTa MEX[Y TEeMIepaTypHara Cyma H
fIPOIBIDKUTENHOCTTA Ha (eHodaznre nNpH cosTta. OnpejeneH ¢ AManasoHbT Ha BapupaHe Ha
TEMNepaTypHATa CyMa 3a [POTMHYAHETO Ha BCsKA €flHa OT ¢eHoasuTe M CHOTBETHATA MM
MpoAbIKUTENHOCT. MI3BeIEHH ca ypaBHEHHUA.

2. VCcTaHOBEHa e JIMHEHHA 3aBUCHMMOCT MEXAY TEerioTo Ha 6000BETe Ha €IHO pacTeHHE
npe3 R6 1 ToBa npe3 R8. 3aBUCHMOCTTa MOXe /1a €€ W3MON3BA YCTIEWIHO 32 MPOTHO3MpaHe Ha
no0uBa.

3. [Tpoy4eHo e pa3sBUTHETO Ha AWCTHATA MIIOLL Ha COATa B 3aBUCMMOCT OT YC/IOBHSATa
npe3 BEreTALMOHHHA NEPHOJ, BKI. TMONMBHHS PEXHMM M Ca M3BEAEHM BaXHH 3aBUCHMOCTH,
KAKTO cleiBa: i) cTermeHHa 3aBucumoct mexay JIIT u cyxata HajseMHa Guomaca, KaTo Tasu
3aBUCHMOCT € BalHMaHa camo 10 JocTvrane Ha makcumasiva JIIT npu R2=0.924. Moxe na ce
M3M0/13Ba 33 NPOFHO3HM LEJIH; 1) JIMHelHa 3aBucumocT Mexay JIIT u cyxaTa iucTHa Maca npu
R2=0.968. Moxe na ce M3roi3Ba 33 AMpekTHo u3unciaBade Ha JIIT no naHHM 33 TErNOTO Ha
AUCTATA HA €JHO pacTeHue; iii) cTeneHHa 3aBucumocT Mexay JIIT n XT° (cpeano-aeHOHOHA
u edexrusHa) npu R2>0.91. Moxe aa ce W3Mmoi13Ba 3a NPOrHO3MPaHE Ha BPEMETO, NpPE3 KOETO
ce ouakBa ¢opmupanero Ha cboTBeTHaTa JII1, mpocnensBadkn M3MEHEHHETO Ha XT° unn
IT°e¢. Ha Bb3AYXA.



4. [TpoyueHo e BAMAHMETO Ha NONMBHUA pexum Bbpxy JIIIW npu coprose cod npes
pa3sNMYHH MO Xapakrep roAHHU. [TONMBHHAT peXMM He €€ H3MEHA MPOTOPLMOHANHO Ha
pa3Mepa Ha MOIMBHHTE HOPMH. YCTaHOBeHA ¢ NuHeitHa 3aBucumocT Mexay JIMW u nousenara
BaaxHocT B cnoda 0-60 cm npu R2=0.704. 3apMcuMocTTa MOXKE a CIYXH 3a MPOrHO3UpaHe
pasmepa Ha JITIM no pnanHM 3a nouBeHaTa BIaXHOCT.

5. TpoyueHo € BIMAHMETO HA HArMOABAaHETO W MonuBHus pexum Bepxy OCII u ¢
YCTaHOBEHA IMHAMUKATa My B 3aBUCHMOCT OT BOJIooGe3neyeHocTTa Ha pacTenuara. Hisencua
e 3aBuchmoct Mexxay PCIT u Haa3emnaTa cyxa GuoMaca Ha pacTeHusTa npu R2=0.77.

6. Tlpoyuena ¢ noapotuo UIID B 3aBHCHMOCT OT MONWBHHA PEXUM M € cvbpaHa
rosisMa 6a3a JaHHN OTHOCHO W3MEHEHHKETO i 10 oprany ¥ genodasu.

7. HanpaseHo ¢ fieTall/IHO IpOy4BaHE Ha KOPEHOBATA CUCTEMa Ha COsATa NPU HanosABaHe
C pas/IMMHM [0 pa3Mep MOIMBHU HOPMH W € YCTAHOBEHA 3aBUCHMOCTTA MEXKJy OTHOCHTE/IHATA
HANOWTE/NHa HOpPMa M OTHOCHTENHMs [/l HAa KOPEHWTE B OTACIIHMTE [OYBEHM CJIOEBE
(R2>0.97).

8. B3 ocHOBa Ha Habop OT CTATUCTHYECKM METOAM € H3ACHEH MEXaHW3Ma Ha
dopMmupaHe Ha N0GHBA NPU COATA K €4 YCTAHOBEHU NMPUYHHUTE 32 NPOMEHHUTE My (3arybu Ha
J06GUEB M IOMBIHATENCH A0OHB) NPY NpUiaraHe Ha pa3inYHN NONUBHHU pexknmu. CTeneHyBaHH
ca ¢enodasuTe npu cosTa B 3aBHCHMOCT OT UYBCTBUTENHOCTTAa K KbM BOJIEH CTpecC.
VcTaHOBEHA € OT3MBUMBOCTTA Ha COATA KM HamosiBaHe mpe3 oTAenHuTe peHodasu.

9. VCTaHOBEHH Ca MapaMETPHTE Ha 3aBUCHMOCTTA “HATOMTENHA HOPMa-IOOMB” W €
JI0Ka3aHo, Ye creneHyaTa dopMyna ot Buaa Y=1-(1-m)n, np4 KOSTO AOMbIHUTENHUAT 106HB €
napaMeTbp, € Haii-npeacTaputensa. [Ipn crenenen nokasaren n=1.3+1.5 TouHocTTa H €
ennaxpa (R=0.941), koeTo 5 nNpaBH B 3HAYHTEITHA CTENECH YHHBEPCAIHA.

10. YcTtaHOBEHO €, 4e 3aBUCHMOCTTa ,.100uB-ET™ e kopekTHa caMo 10 OTHOLIEHHE Ha
cymapHata ET ¥ ca 060cHOBaHM NPUYMHUTE, NOPATH KOUTO 33BUCHMOCTTa, GasupaHa Ha ET
no ¢eHodan He ce TpPenopbyBa, HE3aBUCHMO OT BMCOKAaTa TOYHOCT HAa W3NOJI3BAHWTE
tdopmyan.

11. [lpoyyeHo € BAHSHHETO HA MOJIMBHWSA PEXHUM BbPXY OCHOBHHA XMMHYEH CHCTaB Ha
cemenaTa. [IpenopbuBa ce yBeaHYaBaHETO Ha A0OMBA OT MasHUHH M NPOTEHH Ja CE MOCTHra
ype3 NOBUIUABAHE Ha J00MBA OT CEMEHa MNpU MMOAXOAALL MOJUBEH PEXHM, @ HE YPE3 ThPCCHE
Ha Ha4YMHHM 3a yBEIMYaBaHe Ha ChAbP)KAHUETO UM B 3BPHOTO.

12. UkoHOMHYECKATAa OLICHKA [0Ka3Ba, Y€ H3IMECHEHMETO HA YUCTHA A0X0A CJICABA
TeHACHUMNUTE, BATUIHH 33 3aBHCHMOCTTA ,,JO0OMB-HANONTENIHA HOPMA”, T.€. TOH € Hal-BHCOK
MpH MPOBEXAaHe HAa GMOJIOPMHECKH ONTHMaNieH nonueeH pexkuM. Mspenaena e kpaapaTHa
3aBUCUMOCT MEX/Y OTHOCUTENHATa HAMOWTE]HA HOPM& M OTHOCHMTENHMA YHMCT JOXOA MpH
R2=0.97.

HayuHo-npua0KH{ NPHHOCH

|. Onpeneneha e TeopeTMyHaTa 00€3MEYEHOCT HAa CymaTa Ha  BAJIEXKHTE,
TeMnepaTypHaTa CymMa ¥ cymaTa Ha AedULMTa Ha BIAXHOCTTa Ha Bb31yXa 3a NEpHOJA Mak-
cenTeMBpH. M3uepTaHuTe TPM KPHBM Ca JOCTATHYHO TOYHH 32 JMPEKTHO ONpEACAdHE Ha
peanHaTa 06€3MeYeHOCT Ha BCEKH OT MOCOUEHUTE TPH METEOPOIOrHiHM (akTopu 3a paHoHa Ha
[Tnoraus.

2. JleraiinHOoTo NpOyuBaHe Ha KOPEHOBAaTa CHCTeMa Ha COATa MpH HAMOABAHE C
Pa3MuHK MO pa3Mep MOJMBHM HOPMH JaBa MH(OPMauMs OTHOCHO: i) pa3snpencieHHeTo Ha
KOPEHOBATA CHCTEMA 10 MOYBEHH CJIOEBE M OTHOCHTENHMAT JANl HAa KOPEHHTE BbB BCEKH
NOYBEH CIOMW B 3aBUCUMOCT OT IIOJIMBHUS PEXKHMM; 1) IOCIOWHOTO Ppasnpeie/icHHE Ha
KOPEHOBATa CHCTEMa B €IHOMETPOBH3 TOYBEH MO NPU HaMoABaHe BB Besika Gpasia M npe3
Gpasaa; iil) HayuHOO6OCHOBAH KPUTEPUit 33 IPOTHO3HPAHE Ha NOJIKBKUTE U AbAOOUYMHATA, HA
KOATO TpsAOBa Aa ce HABMAXKHABA MOUBATa NPH HATIOABAHE HA COATA.

3. VcTaHoBeH € CpeqHOJCHOHOMHUAT X0 Ha ET npu paznuyHUTE NMONHWBHA PEXHUMH,



nocioiiHoTo # paznpeaesneHue (oOwoe 3a Bererauuara u no ¢eHodasu) n ydacTHeTo Ha
GopMUpaIIMTE 5 KOMIIOHEHTH (110 MTOYBEHH CIIOEBE Y 3 LIE/INA AKTUBEH [OYBEH I11acT).

4. JlokazaHo €, Y€ ONTHMAaJHATa MpEANoJHBHA BI2XHOCT 32 cofATa € 75-80% III1B,
BanuaHa 3a cnos 0-60 cm.

5. TIonMBHUTE TEXHMKH TPH cOoATa OUXa MOIJIM [1a €€ NPENopbyYaT B NOCACOBTAIHOCT
IBXKAYBaHE, FPABUTAYHO HAMOSBaHE, KAlKOBO HATIOABAHE.

6. M3Beaena € KBajpaTHAa 3aBMCMMOCT MEXIY OTHOCMTC/IHATA HAMOMTENHAa HOpMa M
OTHOCHTeNHaTa cebecToiiHOCT Ha npoaykumsra npu R2=0.94. Onpeaenenn ca
MKOHOMMYECKHTE TAapaMeTpH NpH A0TyCKaHe Ha nepyoauyeH BoAeH aeduuut. JlokasaHo e, e
NOUIbP’KAHETO HAa BUCOKA MNpeAnonuBHata BnaxkHoct (> 90% [I[IB) He nonmkara
ceGecTOMHOCTTa Ha MNPOAYKUMATA B CpaBHEHMe C Tasd NpH ontuManHa. JlokasaHo e
MPeIMMCTBOTO Ha ABX/AYBAHETO W HEJIOCTATHLMTE Ha KalKOBOTO HAlOABAHE 10 OTHOLICHHE HA
MKOHOMUYECKH pe3yJITaTH.

7. Jloka3aHo €, 4e¢ uHaupekTHoTO onpeaensHe Ha ET no meToga Ha TemmepaTypHara
CyMa He OTCTbIIB2 KATO TOYHOCT M HajekKaAHOCT na Mmeroja Ha PAOQ. mopaam Koero ce
npernoprusa Kato A00pa Bb3IMOXKHOCT 33 GBP30, NECHO, TOYHO M OE3NIaTHO MpOrHo3MpaHe
MOJIMBKUTE NPH COATA.

8. IMpoyueHn ca Bb3MOXKHOCTUTE 3a M3MOJ3BAHETO Ha HH(pPayepBeH TEPMOMETHD 3a
onpesieNsHe BOAHMS CTaTyC Ha MOCEBH COf, KAaTo € yCTaHOBEHa JHMHEHHa 3aBUCHMOCT (TpH
R2=0.913) mexay croiinoctute Ha dT° W nouBeHaTa BIaOXHOCT B cnos 0-60 cm.

JIMcepTaLMOHHMAT TPYA € 3aAbNO0YEHO M KOMIUIEKCHO H3CieABaHe Ha NOJWBHUA
PEXXHM Ha COATA MpPU pa3TkvHa CTENeH Ha BOACOOE3NEUEHOCT. YCTAHOBEHO € ONTHMANIHO
CbOTHOUIEHHE MEKIY KONMYECTBO W Ka4eCTBO Ha [00MBa NMpU MaKCHMalleH HKOHOMHUECKH
edext ot HanosBaheTo. [Ipeanoxenn ca mone3Hy 3a HaykaTa M NpPaKTHKaTa 3aBUCMMOCTH,
PUIIOKMMM H TIPH JIPYTH CEJICKOCTONAHCKH KYJITYPH.

VIII. Ily6aukanMoHHa aKTHBHOCT M ONEHKa Ha Ka4yecTBOTO Ha Hay4HHTe
ny0IHKanuH

HayuHaTta npoayKuus, npeactaseHa ot npod. a-p Mares 3a npuoGusate Ha Hay4HaTa
cTened “NOKTOp HAa HayKWTe HAMBIHO OTrOBaps W HaJ/lBHILIaBa MUHMMATHHTE HAUMOHANIHU
W3UCKBAHMS Y M3MCKBAaHMATA Ha [IpaBunHUKa 3a pa3BuTHe Ha akajaeMuuHMs cberas B CCA.

[IpeacTaBenu ca 5 HayyHW TpyJa, CBBP3aHM ¢ TeMara Ha JUCEPTalMOHHHUA TpYA,
nyGIMKYBaHW B CTIMCAHMs, MHJIEKcHpaHu B cBetoBHuTe Gasu nanuu Web of Science Core
collection w/umu Scopus. Te ca ny6nuxysanu npes nocneanute 3 roaunu B Scientific Papers.
Series A. Agronomy, nHaekcupano B Web of Science Core collection (4) 1 B Romanian
Agricultural Research. nanekcupaHo B Scopus (1).

[To nokazaren I” “Ctatum M Aoknaau, nyOGNMKYBaHM B HepedepypaHH CIIMCaHUA C
HAay4YHO PELEH3MpaHe WM MyOJIMKYBAHH B PENAKTHPAHM KOJEKTMBHH TOMOBE (CBBP3aHHM C
JIACEPTALMOHKHSA TPy/l 32 Hay4Ha CTeNeH "JHOKTOp Ha HaykuTe")” ca npeicTaBeHHd 33 HayuHu
nyGaukauuu. Bpost Touku (192.8) € aABa MbTH M0-BUCOK OT H3UCKYEMHA (100.0).

BrieuaT/ieHHe MpaBH aKTHUBHATA M LIENIEHACOYEHa MyOMMKAMOHHA aKTUBHOCT Ha Npog.
a-p Mares. Pesynratnre, oTpaseu B HayuHuTe myGnmkaumn oueHssam Bucoko. Te ca
OpHFHHAJIHY, MMAT BUCOKA Hay4Ha CTOHHOCT U Hay4HHTE aHHH Ca NPENCTaBEHN AOCTOBEPHO.

He Moxe /1a He ce OTOENEXH W Pa3MO3HABaEMOCTTa My KaTO aBTOp Ha LIEHHH HayuYyHH
Tpy/OBE Cpeji HayuHaTa OOGLIHOCT y Hac ¥ B vyx6una. [To rpyna [l ca npeacraBeHu 50 Gpos
LMTHpaHUd, 34 OT TAX B WHAEKCHPAHHW B CBETOBHHUTE 6azu nanau Web of Science Core
collection u/unu Scopus uznanms (610.0 1.).



IX. Kputuunn 6ejexXKH, BbIIPOCH H NPENOPLKH KbM KaHAHJATA

Hamam KpuTHYHH O€NeXKH, BBIPOCH M TNpenopbkH. [MCEpTALMOHHMAT TPYA H
CHIBTCTBAINATA HAYYHA TPOAYKUMS ohOPMAT AoCcTaTh4HO A06pe mpoduna Ha KaHANAATA KATO
yueH. JIo6poHaMepeHOCTTa, OT3HBYMBOCTTA ¥ KOPEKTHOCTTa My KaTO KOJIETa H HOBEK €a €IHH
OT MaJIKOTO A0OpOAETENH, KOMTO PUTEXKABA.

3AKJIIOYEHHE

JIucepTaUMOHHUAT TPyA Ha Tema ,,ONTHMHM3MpaHe W TPOTHO3WPAHE HA MOJHBHUA
pexuM Ha coaTa”, paspaboten ot npod. 1-p Anekcarnsp Tonopos Mares ot UPI'P — Canoeo
€ aKTYaJHO W 3a1b100uEHO TeopeTH4HO 0000lIeHHe Ha BaXKEH HAYHEH W Hay4HO-TIPHIOKEH
npoGnem. [IpunoXxeHNTE MOAXOAALLM METOAM HA H3CIE/BaHE, METOAUYECKN MPABHIIHO
M3BEICHHTE eKCIEPUMEHTH, HeHHHTE 00001LeHa U U3BOAHM, 1aBaT OCHOBAHUE J1a CC CHUTA, Y€
TIPe/ICTABEHHUAT JMCEPTALMOHEH TpyA OTroBaps Ha u3uckeanusra Ha 3PACPb u peaa u
ycioBusaTa Ha TTpapuiHuKa 3a pasBuTHe Ha akajemuunus cbeTas B CCA 3a npuaobuBane Ha
Hay4Ha CTeneH “JAOKTOp Ha HayKuTe™ .

Bb3 ocHoa Ha roproro ouenssam HOJIOXKHUTEJHO aucepraunoHHus Tpya M
ybeaieHo MpemaraMm Ja ce npuckau Ha npod. A-p Anekcanawp Tomopos Mater HayuHaTa
cTeneH “IOKTOp Ha Haykute” B obnact Ha Bucuie oOpa3oBande 6. ArpapHu Haykn u
BETEPUHApHA MeauUuHa, npodecHoHanHo Hanpaenenue 6.! PacTtenueBbIcTBO, HayqHa
CMEeLHAHOCT ,,PaCTEHHEBB/ICTRBO™ .

03.06.2024 r. HU3roTBuJ PELIEH3

(npod. a-p Bunnana Bacunesa)


Spaska Nikolova
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REVIEW

on a dissertation for obtaining the scientific degree “Doctor of Science” in the higher
education field 6. Agricultural Sciences and Veterinary Medicine, professional direction 6.1
Crop Production, scientific speciality "Crop production"

Topic_and author of the dissertation: "Optimizing and forecasting the soybean
irrigation regime"

Author of the dissertation: Prof. Aleksander Todorov Matev. PhD

Member of the scientific jury: Prof. Viliana Marinova Vasileva, PhD at the Maize
Research Institute - Knezha, Scientific specialty "Crop production”, appointed by order Ne RD
05-103/19.04.2024 of the President of the Agricultural Academy

I. Brief presentation of the candidate

Alexander Matev was born in 1969. He graduated from the Agricultural University -
Plovdiv in 1994. From 1995 he worked as an agronomist at the Soybean Institute - Pavlikeni,
where his scientific career started (an Assistant) with the main activity of soybean irrigation
regime. After less than four years, he is already a doctoral student at the Institute of
Hydrotechnics and Land Reclamation - Sofia, with the main research activity related to the
irrigation regime of agricultural crops.

In 2001, he started working at the Agricultural University - Plovdiv as an Assistant.
After a successfully defended dissertation on the topic "Irrigation regime of maize for grain at
optimum and water shortage" he obtained the educational and scientific degree "Doctor” in the
scientific specialty "Reclamations” (2002). In 2008, he obtains the academic position of
"Associate Professor”, and in 2015 "Professor". The main activity of Prof. Alexander Matev,
PhD during this more than 20-year period was teaching and research. He was the supervisor of
three successfully defended doctoral students and a large number of graduate students also. He
is a project manager at the Agricultural University - Plovdiv and a contractor in three contracts.
Head of one and contractor in two contracts with the Scientific Research Fund.

Since 2022, he is Professor at the Institute of Plant Genetic Resources "Konstantin
Malkov" - Sadovo. The main activity until admission is both relevant and of substantial
contribution to its continuation as a researcher. Prof. Matev, PhD is the author of 177 scientific
works, 2 textbooks and 2 monographs, incl. co-author in the technology of cultivation of the
crop - subject of research in the dissertation work for obtaining the scientific degree "Doctor of
Science".

I1. General characteristics of the dissertation and the autoreferee - volume and
structure

The dissertation corresponds in terms of both volume and structure to the requirements
of the Law on the Development of the Academic Staff in the Republic of Bulgaria and the
Regulations on the Development of the Academic Staff in the AA. It contains headline page,
content, introduction, results, conclusion - summary on results obtained with declaration for
originality, and bibliography. It was written on 685 pages.

Introduction a lot strongly argues necessity and importance on the study, emphasizing
the advantages of the soybean like crop with valuable chemical composition, the present
climatic conditions and necessity from irrigation with a purpose more economical utilization
on available water resources as well as return on areas and place in crop rotation. Origin,
distribution and production on soybean were described in detail. Relevant comparison between
the areas occupied with soybean in our country (increase in 2015) and those in the world
(quickly increase) was done. The soybean areas in the world and the dynamics of change them



for period from nearly 60 years (1961-2018) was shown. A very comprehensive literature
review was done (analyzed in point IV of the review).

The aim of the dissertation was to conduct a complex study of the irrigation regime and
evapotranspiration at different degrees of water availability of soybean, the finding an optimal
ratio between both quantity and quality of yield, with the maximum economic effect of
irrigation, and to propose the most suitable methods for predicting irrigation. The aim, as well
as the resulting tasks are successfully formulated. They are as follows: to find the parameters
on irrigated regime of soybean through different by character years, analyzing the effect on the
different degree on water supply on the plants on growth, development, productivity and its
components, and supply on useful for science and practice relationships; to find the parameters
on the "irrigation rate-yield” relationship through use on different type formulas and
determination up basis on analysis for accuracy and complexity on the most suitable; complex
study on evapotranspiration on soybean (total and midnight values, formation and distribution
by soil layers) at unirrigated conditions, optimal and irrigation with reduced irrigated rates, and
raising on useful for science and practice relationships; finding of the parameters on the
relationship "evapotranspiration-yield" through use on different type formulas and
determination on the most suitable; analysis the effect of the technique for irrigation on the
productivity, its components and evapotranspiration; finding the effect of the irrigated regime
on the quality of the yield from soybean; economic efficiency from growing of the soybean at
unirrigated conditions, optimal irrigation, application on disturbed water regime through
cancellation on watering and through reduction on irrigated rates; economic efficiency at
optimal irrigation on soybean, through use on different irrigated techniques; determination of
the values on biophysical coefficients on evapotranspiration by different formulas; analysis on
accuracy and usability on established coefficients for indirectly forecasting on the waterings at
soybean; study the possibilities for use on infrared thermometer for determination of the water
status on soybean plants from distance. The "Material and methods" and "Results and
conclusions" are the next chapters and they are analyzed in points V and VI of this review.

The abstract fully reflects the content of the dissertation work. It is written on 50 pages and
includes 11 tables and 40 figures. [ highly appreciate the abstract structured in this way, having in a
mind the volume of the dissertation work.

II1. Relevance of the studied problem

The dissertation concerns the current both crop and research topic. Soybean is valuable
legume crop with possibility for various application, but as most crops and it is among strongly
those affected from the negative impacts on extreme meteorological conditions caused from the
changes on the climate. The lack on sufficient moisture security in important stages from its
growth and development is the reason for strongly compromising the yield.

IV. Literary knowledge and theoretical competence of the candidate

The entire dissertation is proof of the candidate's rich literary awareness and theoretical
training. Emphasis, of course, is placed on the "Literature review" chapter, for the writing of
which Bulgarian and foreign scientific sources are referenced in aspects: optimal water regime;
disturbed water regime "yield — irrigation rate" relationship; evapotranspiration and the "yield -
evapotranspiration" relationship. Each subchapter ends with relevant findings. The literature
review is done up basis on results from scientific research work on big number scientists from
all continents, united in over 320 titles on articles, books, monographs, studies (independent or
with co-authors), dissertations. This gives an opportunity to get an idea for the reaction on
soybean, grown in the conditions on different water regime, implemented at different soil-
climatic conditions and large number of varieties.

The information is summarized regarding the parameters on irrigated regime and



criteria for doing on irrigation; the influence on irrigated regime on the productivity of
soybean; evapotranspiration on soybean; irrigated technique.

In "Literature used" chapter there are 420 specified references, 198 from of them on
Cyrillic, which is confirmation for the extremely rich literary awareness on the candidate.

V. Methodical approach

The methodological approach fully corresponds to the goals and tasks set in the
dissertation work. The "Materials and methods" chapter is detailed and correct presented. The
experimental work was carried out in the TEF of the Department of Land Reclamation, Land
Management and Agrophysics of the Agrarian University - Plovdiv and includes a total of 4
filed experiments.

1. Field experiment conducted through the period 2003-2009. The varieties "Biser”
(2003-2007) and "Srebrina" were used (2008-2009). A one-factor experiment with 14 variants
relating to a soybean irrigation scheme was performed. Very good impression does the
rationale for choice on the variants, incl. hypothesis.

2. Field experiment conducted through the period 2004-2006 in the TEF of the
Department of Land Reclamation, Land Management and Agrophysics of the Agrarian
University-Plovdiv, jointly by project on the ES of soybean to the AA. "Mira" (close by the
earliness and productivity to "Biser" variety) was used. Analogous to the first experiment with
a difference in terms of pre-irrigation humidity and depth of the estimated soil layer. Also the
choice on variants (12) is explained, as indicated common information for the experiment.

3. Field experiment conducted through the period 2009-2010 in order to study the effect
of the high soil humidity. A single-factor experiment with 3 variants.

4. Field experiment conducted through the period 2008-2010 in order to study the
techniques for irrigation on the soybean (4 variants).

The last two experiments are displayed correctly noted by project funded from Agrarian
University - Plovdiv.

The variants of the experiments practically cover all directions concerning the irrigation
agriculture. An extremely large number of indicators have been studied, and their recording
was presented in detail. Short description on the three experimental varieties of soybean was
done.

V1.  Significance and persuasiveness of the results obtained, interpretations and

conclusions

The chapter "Results" takes over biggest part in the dissertation (80%). It includes
agrometeorological characteristic of the experimental years; water regime and its effect on the
dynamics of soil humidity; economic yield and dependencies related to it; influence on
irrigated regime on the chemical composition on the seeds of soybean; irrigation on the
soybean at high pre-irrigation humidity; evapotranspiration and productivity of soybean
depending on the type of irrigation; economic indicators; biophysical coefficients of
evapotranspiration; the temperature on the leaves as an indicator for the degree on water supply
of plants and method for forecasting the waterings of soybean.

The results by all subchapters are thoroughly discussed. Based on them, a conclusion
was drawn punctually on each of the tasks set for implementation, serving the general purpose
of the dissertation work. The conclusion covers as follows: growth dynamics; photosynthetic
indicators; root system; midnight evapotranspiration; evapotranspiration by periods and soil
layers; total evapotranspiration; influence of the irrigation regime on yield and the components
that form it, referring to the positive influence of different irrigation regimes and the negative
influence of disturbed irrigation regimes; dependence "yield - water"; chemical composition;
irrigation techniques; economic indicators; irrigation forecasting.



The experimental results are very thoroughly analyzed. Different design figures with an
impressive number of 460 and 121 tables were used to illustrate them. The writing style is
academic, but readable and perceptive, which is the skill of a true researcher. This fact, in my
opinion, was due to the teaching activity of the candidate.

The obtained scientific results are of great scientific and scientific-applied value,
evidence of which is the reference for scientific and scientific-applied contributions.

VII. Conftributions of the dissertation

The dissertation work is up-to-date in terms of subject matter, and the proposed
solutions after bringing out the experiments represent a significant and original contribution to
science and practice in terms of optimizing and predicting the soybean irrigation regime.

Scientific contributions

1. The parameters of the dependence between the temperature sum and the duration of
the phenophases in soybean have been established. The range of variation of the temperature
sum for the occurrence of each of the phenophases and their corresponding duration is
determined. Equations are derived.

2. A linear relationship was found between the weight of pods per plant in R6 and that
in R8. The dependence can be successfully used to predict yield.

3. The development of the soybean leaf area was studied depending on the conditions
during the growing season, incl. the irrigation regime and important dependencies are deduced
as follows: 1) degree dependence between LA and dry aboveground biomass, and this
dependence is valid only until reaching maximum LA at R2=0.924. It can be used for
predictive purposes; i1) linear relationship between LA and dry leaf mass at R2=0.968. It can
be used to directly calculate LA from data on the weight of the leaves of a single plant; iii)
degree dependence between LA and ZT° at R2>0.91 (average day-night and effective). It can
be used to predict the time during which the formation of the corresponding LA is expected,
tracking the change of ZT° or ZT ef. of the air.

4. The effect of the irrigation regime on LAI in soybean varieties in different years was
studied. The irrigation regime does not change in proportion to the size of the irrigation rates.
A linear relationship was found between LAI and soil moisture in the 0-60 cm layer at
R2=0.704. The dependence can be used to predict the size of LAI based on soil moisture data.

5. The effect of irrigation and the irrigation regime on the FSA was studied and its
dynamics depending on the water supply of the plants were established. A relationship between
FSA and aboveground dry biomass of plants was deduced at R2=0.77.

6. The FA was studied in detail depending on the irrigation regime and a large database
was collected on its variation by organs and phenophases.

7. A detailed study of the soybean root system under irrigation with different irrigation
rates was done and the relationship between the relative irrigation rate and the relative part of
the roots in the individual soil layers was established (R2>0.97).

8. Based on a set of statistical methods, the mechanism of soybean yield formation was
clarified and the reasons for its changes (yield losses and additional yield) when applying
different irrigation regimes were established. Soybean phenophases are graded depending on
its sensitivity to water stress. The response of soybean to irrigation during the individual
phenophases was found.

9. The parameters of the dependence "irrigation rate-yield" were established and it was
proved that the formula of the type Y=1-(1-m)n, where the additional yield is a parameter, is
the most representative. With an indicator n=1.3+1.5, its accuracy is the same (R=0.941),
which makes it universal to a considerable extent.

10. It was established that the dependence "yield-ET" is correct only with respect to the



total ET and the reasons why the dependence based on ET by phenophases are not
recommended, regardless of the high accuracy of the formulas used, are substantiated.

11. The influence of the irrigation regime on the main chemical composition of the
seeds was studied. It is recommended that increasing the yield of both fat and protein be
achieved by increasing the yield of seeds under an appropriate irrigation regime, and not by
searching for ways to increase their content in the grain.

12. The economic assessment shows that the change in net income follows the trends
valid for the dependence "yield-irrigation rate", i.c. 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 and applied contributions

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 each of the three
meteorological factors for the Plovdiv region.

2. The detailed study of the soybean root system under irrigation with different
irrigation rates provides information on: i) the distribution of the root system by soil layers and
the relative part of roots in each soil layer depending on the irrigation regime; ii) the layer-by-
layer distribution of the root system in the one-meter soil layer during irrigation in each furrow
and through the furrow; iii) a science-based criterion for predicting watering and the depth to
which the soil should be moistened when irrigating soybean.

3. The average day-night course of ET under the 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) were established.

4. 1t has been proven that the optimal pre-irrigation humidity for soybean is 75-80%
LFW, valid for the 0-60 cm layer.

5. Irrigation techniques for soybean could be recommended in sequence sprinkler,
gravity irrigation, drip irrigation.

6. A quadratic relationship was derived between the relative irrigation rate and the
relative production cost at R2=0.94. The economic parameters assuming a periodic water
deficit have been determined. It has been proven that maintaining a high pre-irrigation
humidity (> 90% LFW) does not lower the cost of production compared to that at optimum.
The advantage of sprinkler irrigation and the disadvantages of drip irrigation in terms of
economic results have been demonstrated.

7. It has been 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 forecasting of soybean
irrigation.

8. The possibilities of using an infrared thermometer to determine the water status of
soybean crops were studied, and a linear relationship (at R2=0.913) was established between
the values of dT° and soil moisture in the 0-60 cm layer.

The dissertation is an in-depth and complex study of the soybean irrigation regime at
different degrees of water availability. An optimal ratio between quantity and quality of yield
was established with maximum economic effect of irrigation. Useful for science and practice
dependences applicable to other agricultural crops are proposed.

VII1. Publication activity and quality assessment of scientific publications

The scientific production presented by Prof. Matev, PhD for the award of the scientific



degree "Doctor of Sciences” fully meets and exceeds the minimum national requirements and
the requirements of the Regulations for the Development of the Academic Staff at the AA.

Fife (5) scientific works related to the topic of the dissertation, published in journals
indexed in the world databases Web of Science Core collection and/or Scopus, are presented.
They have been published in the last 3 years in Scientific Papers. Series A. Agronomy, indexed
in Web of Science Core collection (4) and in Romanian Agricultural Research, indexed in
Scopus (1).

According to indicator "Articles and reports published in non-refereed journals with
scientific review or published in edited collective volumes (related to the dissertation work for
the scientific degree "Doctor of Science")" 33 scientific publications are presented. The
number of points (192.8) is twice the required number (1 00.0).

The active and targeted publication activity of Prof. Matev, PhD makes an impression. |
highly value the results reflected in the scientific publications. They are original, have a high
scientific value and the scientific data are presented reliably.

His recognition as an author of valuable scientific works among the scientific
community in Bulgaria and abroad must be noted. Fifty (50) citations are presented, 34 of them
in publications indexed in the world databases Web of Science Core collection and/or Scopus
(610.0 items).

IX. Critical remarks, questions and recommendations to the candidate

I have no critical notes, questions and recommendations. The dissertation work and the
accompanying scientific production sufficiently presented the candidate's profile as a scientist.
His benevolence, responsiveness and correctness as a colleague and a human are some of the
few virtues he possesses.

CONCLUSION

The dissertation work on the topic "Optimizing and forecasting the soybean irrigation
regime", completed by Prof. Alexander Todorov Matev, PhD from the IPGR - Sadovo, is an
up-to-date and in-depth theoretical summary of an important scientific and scientific-applied
problem. The applied appropriate research methods, the methodologically correct experiments,
the valuable summaries and conclusions, give reason to consider that the presented dissertation
meets the requirements of the LDASRB and the terms and conditions of the Regulations for the
development of the academic staff in the AA for the awarding of a scientific degree “Doctor of
Science".

On the basis of the above, 1 positively assess the dissertation work and strongly suggest
to award Prof. Alexander Todorov Matev, PhD the scientific degree “Doctor of Science” in the
higher education field 6. Agricultural Sciences and Veterinary Medicine, professional direction
6.1 Crop Production, scientific speciality "Crop production”.
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