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WELCOME ADDRESS ON THE OPENING OF SCIENTIFIC FORUM WITH
INTERNATIONAL PARTICIPATION

“ECOLOGY AND AGROTECHNOLOGIES - FUNDAMENTAL SCIENCE AND
PRACTICAL REALIZATION — BUSINESS MODELS FOR IMPROVING SOIL HEALTH”

Dedicated to the World Soil Day, 5" of December,
and the 150" anniversary of the birth of the founder of Soil Science in Bulgaria
Nikola Poushkarov

By Prof. DSc Irena Dimitrova Atanassova, Director of Nikola Poushkarov Institute of
Soil Science, Agrotechnologies and Plant Protection

YOUR excellencies, Dear guests and Colleagues,

On behalf of the management board of Nikola Poushkarov Institute of Soil Science,
Agrotechnologies and Plant Protection, | welcome you to the 11th celebration of the World
Soil Day by our Institute and to the 6th edition of our conference ECOLOGY AND
AGROTECHNOLOGIES — FUNDAMENTAL SCIENCE AND PRACTICAL REALIZATION
— and this year, apart from our partners, the Agricultural Academy, the Bulgarian Society of
Soil Science, and the Federation of Scientific and Technical Unions in Bulgaria, we are
joining our efforts for celebration with the New Bulgarian University and add to the title an
important text: BUSINESS MODELS FOR IMPROVING SOIL HEALTH.

Today we also celebrate the 150th anniversary of the birth of the patron of the
Institute and founder of Soil Science in Bulgaria the geologist and soil scientist Nikola
Poushkarov, and the 100th anniversary from the birth of the great Bulgarian agronomist
and agrochemist Professor Ivan Garbuchev, as well as 75 years of the science of
agricultural mechanization.

Today, the 5" of December, once again, together with the scientific community of
over 140 countries around the world, we celebrate "The World Soil Day" - one of the
most important days in the UNs calendar. This day unites governments, institutions,
scientists, non-governmental organizations and the general public in our common care,
respect and love for soil.

As a national leader in soil science agrotechnologies and plant protection, "N.
Poushkarov" Institute has been celebrating the World Soil Day since the year 2014, when
December the 5" was declared a Professional holiday of the Institute.

Soil is a limited, irreplaceable and practically non-renewable natural resource.
Despite its great importance for providing food for humanity, as a result of constant growth
of population and application of unsustainable management practices, the degradation of
soil resources is growing threateningly on a global scale.

There are many definitions of soil, the most exciting of which are: “Soil is the mother
of agriculture, the mother of life” (FAO Director-General QU Dongyu) and “Soil gives
the taste of life - therefore the meaning of life”.
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Recognizing the crucial role of soil in providing food for humanity and its key role in
ecosystems, and considering the enormous challenges to its sustainable management and
conservation, The General Assembly of the United Nations, in a resolution of the 68"
session on 20" of December 2013, decided to mark the 5th of December as World Soil
Day and called on national governments, regional and international governmental and
non-governmental organizations, the private sector and all stakeholders to join the
celebration of World Soil Day.

This year, again the academic staff of the Poushkarov Institute continues to work
actively to implement the tasks of the Global Soil Partnership (GSP) - an initiative
launched by the Food and Agriculture Organization (FAO) of the UN.

The Institute is also part of the International Networks of Soil Information
Institutions, Global Soil Laboratory Network, The infrastructure AnaEE, European
civil initiative "People for Soil”" and others.

This year, the Institute continued to support the initiatives of the Ministry of
Agriculture and Food and the Ministry of Environment and Water in the implementation of
National and European tasks related with problems in the soil-water-plant system.

Happy holiday dear colleagues and guests!

| wish everyone a successful and fruitful conference!

Prof. DSc Irena Dimitrova Atanassova
Director of Nikola Poushkarov Institute of Soil Science,
Agrotechnologies and Plant Protection, Sofia
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100 roguHN NOYBO3HAHUE B BBJITAPCKUTE YHUBEPCUTETHU
Bucep Xpucros'*, Mapraputa MoHgelwuka?, Metko Boxkos®, Muma Tonopsa*

" Mpedcedamen Ha Bvnezapcko Moysosedcko Lpyxecmso
2 YHueepcumem no Apxumekmypa, Cmpoumersicmeo u ['eodesusi
% Meonozo-eeoepagpcku akynmem, CY ,Ce. KnumeHm Oxpudcku®
* Tpakuticku YHusepcumem, Cmapa 3azopa

*e-mail: bisseru@abv.bg

Pe3tome

Tasn roguHa we otbenexum 100 rognHM OT Ha4vyanoTo Ha nNpenogaBaHETO Mo
noyBo3HaHune B Obnrapckute yHnsepcutetu. Mbvpeute nekumm no NovBo3HaHne 3anovsaT
B Kategpata "3emegenue" Ha ArpoHomumyeckma dakyntet Ha CY "CB. KnumeHT
Oxpuackn" B Codous. lMpes 1924 r. nbpBUAT npenogasaTen e akag. Mean CTpaHcku,
TOoraBa AOUEHT N feKkaH Ha ArpoOHOMUYECKNA hakynTer.

[MoyBo3HaHMeTO B bbrrapmsa e 6uno npenogaBaHO Ha AeCeTKU XWNSau CTyOeHTU
npe3 Bcuykute 100 rogmHu. Bbnpekn 4e, cera cTydeHTUTeE Yy Hac HamansasaT, BCskKa
rogMHa Hag HSKOMKOCTOTUH CTyAeHTUM ce obydyaBaT No MOYBO3HAHME B pPasfUYHK
yHuBepcuTeTn B bbnrapums.

HaykaTa noyBo3HaHWe Le OCTaHe U3KIYMTENHO BaxkHa n npes3 cnegeawmute 100
roguHn, 3aWoTo TOBa € HaykaTa Ha ObOeleTo u xopaTa BCe MoBeYe Le 3aBUCAT OT
no4esarta KaTo OCHOBEH pecypc 3a NPOU3BOACTBOTO Ha XpaHa U ApYyrM OCHOBHU pecypcu.

Knroyosu dymu: nouBO3HaHME, YHUBEPCUTETU, NpenoaaBaTenw.

100 YEARS OF SOIL SCIENCE IN BULGARIAN UNIVERSITIES
Biser Hristov'*, Margarita Mondeshka?®, Petko Bozhkov®, Mima Todorva*

" President of the Bulgarian Soil Science Society
2 University of Architecture, Civil Engineering and Geodesy
% Faculty of Geology and Geography, SU "St. Kliment Ohridski"
4 Trakia University, Stara Zagora

*e-mail: bisseru@abv.bg

Abstract

This year we will celebrate 100 years since lectures on soil science started in
Bulgaria - at the Department of Agriculture of the Faculty of Agronomy at the University
"St. Kliment Ohridski" in Sofia. In 1924, the first lecturer was academician Ivan Stranski,
then associate professor and dean of the faculty of Agriculture.

The Soil Science in Bulgaria has probably been taught to tens of thousands of
students over the last 100 years since it was started. Although nowadays the students in
our country are decreasing, every year more than few hundred are trained in Soil Science
at different universities in Bulgaria.

Teaching soil science will remain important for the next 100 years, because it is the
science of the future and people will increasingly depend on soil as the main resource for
their food production and other important resources.

Key words: soil sciences, universities, teaching, scientist.
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Mpe3 2024 roguHa ce HaBbpwwmxa 100 rogmHu, OT KakTo B kategpaTa no ,06uwo
3emegenune“ B ArpoHomunyeckunsa cakynteTt kbm Codominckusa YHusepcutet ,,CB. KnnmeHT
Oxpwuacku“ 3ano4ysaT ga ce yeTaT nekumm no nNoYBo3HaHMe oT akageMuk ViBaH CTpaHcky,
TOoraBa JOUEHT 1 AekaH Ha dhakynTeTa.

Heka pa BbpHeM BpemeTo 41 roguMHu npeaun ToBa, KOrato HaykaTta novBO3HaHWE
KaTo ecTecTBeHa Hayka 6e cb3gageHa OT Knacuyeckute TpygoBe Ha Bacunun B.
[okyyaeB. To3n MMeHUT pyckn ydeH npe3 1883 r. Hanucea kanutanHua cu Tpya ,Pycku
YepHO3eM”, B KOWTO U3SICHSIBA reHETUYHUS NPOU3X0 ] Ha MOYBUTE U 3aKOHOMEPHOCTUTE Ha
TAXHOTO pasnpocTtpaHeHne (Dokuchaev, 1883). HayuHute My umagen mHoro 6bp30 ca
noakpeneHn nbpBo B EBpona, a nocrne n B Amepuka. Taka Hadanoto Ha 20 Bek ce
npeBpblla B aKTUBEH Nepuog 3a y4yeHuTe B obnacTtra Ha NOYBO3HAHWETO B OTAESHUTE
cTpaHu. Cb3gageHn ca NbpBUTE HAYYHWN KOMNEKTUBU N HALMOHAMHN LLKOSIN.

KputnyHmat BbNpoc 3a yvyeHuTe noysoBean npes3 20-Tm BeK e ganu ,Haykata 3a
noysata“ mMma crnocobHOCcTTa ga CTOM CaMOCTOATENHO, OTAENHO OT reonoruaTa,
MUKpoBuonoruaTa, unn KoaTo n ga € ot Apyrmte nNpupoaoHayyHu OUCUMNANHK, CTaHanm
Bb3MOXHW OnarogapeHve Ha HOBUTE TexHorormu. Tasu gunema Ha MNOYBEeHUTE Y4YeHU
Gelue paspelleHa, Korato ABaTta narepa Ha arpoxvMuumTe U arpo-reonosnTte ce cbbpaxa
npes3 1924 r. Ha 4-5 KoHrpec no lNoyBo3HaHWe N cb3gagoxa MexayHapo4HOTO OPYKeCTBO
no NoYBeHn Hayku, cera MexayHapogeH cbio3 no noysosHaHue (IUSS).

B HawaTta cTpaHa OCHOBOMOMOXHWK Ha MOYBO3HAHWETO € roNeMuUsT naTpuor,
pogontobeu n nacnegosarten Hukona lMywkapos. Becmyko 3anoysa ¢ hyHaameHTanHusa My
Tpya ,Ob6pasyBaHe Ha nouysata’ npe3 1909 r., nocrneaBaHO OT Cb3daBaHETO Ha
noyBoBeacKa (arporeonornyHa) cekumsa kbm [bpxaBHaTa 3emegencka craHumsa B Cogus
npe3 1911 r., pbkoBogeHa cbwo oT Hukona lNywkapos (Tehoarov, 2023).

G : - - : 3 e «?-n"“---u - o
dPurypa 1. ArpoHomunyeckn pakyntet Ha CY, 1928 - 1948, cera buonornyeckn cakynteT
(cHuMMKa https://www.uni-sofia.bg/)
Figure 1. Faculty of Agronomy of SU, 1928 - 1948, now Faculty of Biology

BucweTto arpapHo oOpasoBaHue Boam Hadanoto cu ot 1921 r., Korato KbM
Cocpuiickn yHusepcutet ,,Cs. KnumeHT Oxpuackun® e paskput ArpoOHOMUYECKN dpakynTeT.
ArpoHoOMUYecKknAaT cbakynteT e TpaHcdopmupaH B ArpoHoMo-necoBbaeH npes3 1925 r. -
NMbpBOHAYasnHo ce nomMellasa B crpagaTta Ha Pusmko- MaTemaTnyeckna akynTteT Ha yn.
MockoBcka, nocne B [JyxoBHaTa cemuHapus B KkB. JlodeHeu. OT 1928 r. dhakynTeTbT Ce
pasnonara B HOBOMoOCTpoeHaTta crpaga Ha yn. “KHas CumeoH TbpHOBCKM” (aH. “OparaH
LlaHkoB”) nocTpoeH cbe cpencrTea Ha PokgeneposaTta oHaauus (Koinov, 1987).
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YHUBEPCHTETCKA BHUBJIHOTEKA Ne 160

NOYBO3HAHWE

Olb

MPO®, B, T. CTPAHCKH

coons
NPHABOPHA NEYATHULIA — A, 11
198

durypa 2. Akagemuk iBaH CTpaHCKn 1 HeroBnsa Nbpeu y4ebHUK no MNoysosHaHme,
nsgageH npes 1929r (cHMMka - BTopo nsgaHue ot 1935)
Figure 2. Academician Ivan Stranski and his first textboook on Soil Science, published in
1929 (photo - second edition from 1935)

KbM ArpoHoMo-niecoBbaHUa dakynteT ce uucnat LeHTpanHuaTt 3emenencku
WHCTUTYT N LleHTpanHuMaT MEeTEOopOSiorMYeH WHCTUTYT, PasnofioKEHW B YeTMpUETaXKHa
crpaga B 6nmM3oCT A0 HOBOTO 34aHMe Ha dpakynteTa (cera crpagata ce u3nosiaza oT
Counckms paroHeH cba U NpokypaTtypa).

Akagemuk CTpaHCKM 3aBexpga kaTegpaTta no obuwo 3emegenue, ot 1921 go 1951.
Mpe3 1924 — 1925 rognHa e gekaH Ha dpakynTeTta, a oT 1926 roguHa e M3BbHpPedeH n
penoBeH npodecop. Ton e YneH-kopecnoHA4eHT Ha bbnrapckarta akageMmsa Ha HaykuTe OT
1929 rogmnHa n akagemunk Ha BAH ot 1943 r. lo 1952 akaa. MiBaH CTpaHCKn pbKoBOAM
uHctutyTa no ,O6wo 3emegenue”, KOMTO € cCb3gagdeH ycnopegHo € ArpoHOMO-
necoBbaHMS akynTeT, KbAeTo ce [faBa obwa u crneumanuavpaHa MOAroToBKa Ha
CTyAeHTUTE no BbnpocuTe Ha [o4yBO3HAHMETO, TOPEHETO M obpaboTkata Ha no4vBuTE.
Ounpektop Ha LieHTpanHua 3emenencku nanutarteneH MHCTuTyT B Cogusa (1935-1939).

Mpe3 1929 e HanucaH u NbpBUA y4ebHUK no NoyBo3HaHWE, 3aMMCTBaAH OCHOBHO OT
borarata Pycka Hay4Ha nutepartypa un BnmsHMeTo Ha [lokydaeB. To3n y4ebHK € OCHOBEH
dbyHOaMeHTaneH Tpya M ObNrM roavHu € efuHCTBeH no poga cu B bBbnrapus, kaTto e
npemnsgasaH npe3 1935 mn 1946 r. (AHTunos-KapataeB n gp., 1960). 3a gbnrata cu
kapuepa akagemuk MBaH CTpaHckum obydnm MHOro CTygeHTU un ydyeHu. KaTo sipku Herosu
yyeHuum u nocrnegosatenu ca noysoBeamte BenuH KonHoB, eTbp bosHoB, EBreHu
JleBeHcoOH, Bbonyo bykypewnues, Bepa [aneBa, EsreHn TaHoB, BoHka Tonuyvesa-
KonueBa, Bnagnmup BwbnkaHos, Jlynyo PaiikoB n mHoro gpyru (Raykov and Dylkova,
2007). Tyk TpabBa ga crnomeHeMm, Ye akagemMuk CTpaHCKM € eguH OT OCHOBaTenuTe Ha
Bvnrapcko NousoBeacko [ApyXeCcTBO, KAKTO N NPBLB ANPEKTOP Ha NOYBEHUSI UHCTUTYT KbM
BAH ot 1947.
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Purypa 3. Cocpuinckun yHmsepcutet ,CB. KnumeHT Oxpuackn® reonoro-reorpadyckuaT
dakynTeT (cHumKa https://www.uni-sofia.bg/)
Figure 3. Sofia University "St. Kliment Ohridski" Faculty of Geology and Geography

Mpe3 1947 r. ot ArpoHomuyeckuss dakyntetr Ha CY ce obocobsBat kato
CaMOCTOATENHU dpakynTeTn ArpoHOMUYECKMAT N 300TeXHMYECKUAT. [pe3 1948 r. 3aegHo
c JlecotexHuyeckns u BetTepuHapHoMmeauumHckus Te ce otgenat ot Codunckus
yHMBepcuTeT U ce ydpeasasa CenckocTonaHckata akagemumsa B ctonuuata. Cneggart
roOVHN Ha TpaHcopmauun n NPeycTPoNCTBO BbB BUCLLETO arpapHo obpasoBaHue y Hac.

Cnep otgensHeto Ha CenckoctonaHckaTa akagemusi ot Codunckusa yHuBepcuteT
(CY) no4Bo3HaHMeTO nNpogbimkaBa fa ce npenogasa B buonoro-reonoro-reorpadyckus
dakyntet kbM CY, konto npe3 1963 ce pasgensa Ha aBa dakynTteTa - bruonormyeckn u
"eonoro-reorpacdcku. pe3 103 nepuog nekuum no lNouBosHaHne B CY Boan npod.
EBreHun TaHoB.

B leonoro-reorpadckms dakyntet (IM®P) noyso3HaHMETO Hamupa CBOETO MACTO B
HOoBOCb3aadeHaTa kategpa no ,Pusmnyecka reorpacdms Ha bbnrapns n KOHTUHEHTUTE".
Mpe3 1972 r. BbB Bpb3ka C MPOMSAHA Ha CTpykTypata Ha [T® Ha HenHo MACTO ce
dopmupa kategpa JlaHgwadpTosHaHue, koato oT 2019 r. HOCM HaMMeHOBaHWe
JlaHgwadgpTtHa Ekonorma u OnasBaHe Ha npupogHata cpega“ (JIEOINC) (Cholakova,
2024). 3agbmkuTenHuTe U M3bupaeMum OUCUMNIIMHU KbM KaTegpaTta akueHTuMpaT BbpXy
rnoysaTa KaTo reOKOMMOHEHT Ha NaHawadgTa, knacudurkaumsaTa Ha NoYBUTE, 30HANHOCTTA
B MoyBeHaTa MOKpMBKA Ha rnobanHo, perMoHanHO W JoKanHO HUBO, OMa3BaHETO U
DoHUTauuATa Ha 3eMederiCKUTe 3eMMu.

Mexay 1972 r. u 1990 r. o6yyeHMeTo NO NOYBO3HAHWE U reorpadusi Ha NoYBUTE ce
rnoema OT XOHOPYBaHW 3a pas3fMyHO BpeMe npernogasaTenu OT pasfnnyHu YHUBEPCUTETU U
HayyHn wuHcTuTyTM (Cholakova, 2024): npod. MapuH [leHkoB — no AucuunnuHa
.l eorpadma Ha nouvsute u OGuoreorpacus“. ,leorpadusa Ha noysBuTe“ BOOAT OLle
npenogasatenute npod. lNetko Tpenksawku, npod. VBaH AtaHacos, npod. a-p Kutka
Woposa, cT. H.c. Bnaron Xpuctos, npod. AcH Boxwugap leoprues ( ,MpunoxHo
noyBosHaHue®). Mexay 1993 r. u 1997 r. gucumnnuHata ,[eorpadusa Ha noysute“ ce
noema ot npod. MNMetbp B. lNeTpos, a oT 1997 r. no 2023 r. ot gou. A-p AnekcaHabp
CapacpoB, konMTo BOAM M u3bupaemun avcuMNAnHM Kato ,[eorpadma Ha nousuTe B
Bvnrapua“ n ,MpunoxHo noysosHaHne (ot 2014 r.). Ton e aBTOp M Ha ,PBHKOBOACTBO 3a
NpakTUYeCcKn 3aHATUA no reorpadmusa Ha nousute” (Sarafov, 2000), npeaHasHadyeHO 3a
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CcTygeHTu oT cneuuanHoct ,[eorpadpua®. MNMpes 2019 r. B kategpa JIEOINC noctwnea rn.
ac. a-p lNMeTko BOXKOB, KOMTO BOAM MpaKTMYECKM 3aHATUS no ,[eorpacdumsa Ha noysuTe®, a
oT 2024 r. n NeKuMnM NO BCUYKM NMpPeaMeTU, CBbP3aHW C MOYBUTE KAaTO KOMMOHEHT Ha
npupogHata cpega. Kbm HacToswma momeHT kategpa JIEOINC oTtroBaps 3a oOy4yeHMeTo
Ha [OOKTOpaHTW B [ABe aKkpeauTMpaHu [OKTOPaHTCKM nporpamm B NpodhecuoHanHo
HanpasneHve 4.4. Haykm 3a 3emsata — ,buoreorpacums n eorpadmsa Ha noysute” u
~,Pusnyecka reorpacus n naHgwagprosHaHme".

B Buonornyeckna cakyntet Ha Coduickna yHUMBEPCUTET CbLIO Ce npenojasa
lMoyBO3HaHME B KaTedpaTa ,Ekonorvst n onasBaHe Ha okofiHata cpena“. Karegpara no
EOOC e ocHoBaHa npe3 1974 r. oT npod. MBaH boHaes (reoboTtaHuk). B kaTegparta ca
3aCTbMNEHN BCUYKM OCHOBHM HanpaBneHWs MO €KOSMorMsi — MOYBO3HAHWE, EKOSTOMMYHU
npobnemu 1 onassaHe Ha MOYBUTE, €TOMNOrMS, XMAPOEKONOrMa U onasBaHe Ha BoauTe,
300€K0SI0rnsA, MOHUTOPUHT U Orna3BaHe Ha OMOMOrMYHOTO pasHoobpasue, MonekynspHa
ekonorund. Narpagenn n obopyasaHun ca cneumMannsnpaHy nadbopatopumn 3a BCAKO OT Te3u
HanpasneHus. [NpenogaBatenu no noyso3HaHwe B buonornyeckns dakyntet Ha CY ca
ovnn pgou. a-p MNetbp CrosHos, npod. 4-p HuHO HuHoB, gou. a-p MBaH Togopos, npod.
a-p Metogu Teoxapos n gp. (Biological Faculty, 2024)

C peweHne Ha MwuHuctepckms cbBet ot 17. 09. 1948 r., ce ydpenssa
CenckocTtonaHckata akagemus [eoprn Jumntpos”, B k0oATO 0T COMUNCKN yHUBEPCUTET
npeMmHaBaTt 4eTupn dakynteta — ArpoHOMMYECKU, 300TEXHUYECKN, JIeCOTEXHMYECKN 1
BeTtepuHapHomeanumnHckn”. Mpe3 1953 r. ot CCA ce obocobsisBaT 3 BUCWK Yy4ebHU
3aBegeHuna: Bucll necotexHmyeckn MHCTUTYT; Bucw BeTtepmHapHOMEANLMHCKN NHCTUTYT U
CenckocTtonaHcka akagemusa I. Oumntpos" - n Tpute cbe ceganuue B Cocus, (Antipov-
Karatev et al., 1960).

CCA '"T. [OumutpoB" cTaBa eauHEH Hay4yHO-y4yebeH KOMMnekc, cbyeTaBally
nogrotoBkaTa Ha kagpu C Buclwe obpasoBaHWe C (PYHKUMM Ha aKageMUYHO HayyHOo
yypexgeHue. o BpeMe Ha HeWHOTO cbliecTByBaHe A0 1975 r. ( 3akpuTa C yKka3 Ha
ObpxaBHua cbBeT Ne 1760 / 19.09.1975 r.), B npoabrmkeHne Ha 28 roauHn B CCA e
dyHKUMoHUpana kategpa NoyBo3HaHMe kbM ArpoHoMuyeckus bakynTeT, OCHOBaHa npes3
1951 r. MHcbopmauusTa 3a Ta3m Kategpa € OCKbHa nopagu 3akpuBaHe Ha akagemuaTta,
HO TaM NpenoaasaT eaHu OT Har-BUAHWTE NO TOBa Bpeme noyBoBeaun Kato: npod. Enena
Konaposa, un. kop. BenuH KonHos, npod. boHka Konyesa, npod. MapwuH NeHkoB v ap.

[pyra 4acT oT uctopusita Ha passuTue Ha NoyBo3HaHMeTO B bbnrapusa ce cebp3sa 1
C YHMBEPCUTETCKOTO obpasoBaHue B lMnoBaue. Tam, ¢ Yka3 Ha pereHTckusi CbBeT OT 4
aBryct 1945 r. e paskpuT yHMBEpcUTET C ABa pakynteta — MeOULMHCKM U arpOHOMO-
necoBbieH, egHa OT kKategpute Ha nocrnegHuss € no lloysosHaHue“. lpe3 1950 r.
ArpoHOMO-NeCcoBbOHUAT (hakynTeT € 060cobeH B CaMOCTOATENHO BUCLUE y4yunuwie —
Bucw cenckoctonaHckn wHCTUTYT ,Bacun Konapos®, KoMTto uma Tpu akynteTa:
ArpoHomuyeckn, TexHonorumdeckn u Jloszapo-rpaguHapcku. Bucumat cenckocTtonaHcku
WHCTUTYT € npeobpasyBaH B ArpapeH yHuBepcuteT — [Mnoegue (AY) ¢ PeweHne Ha
HapogHo cvbpanue npueto Ha 10 anpun 2001 r. (Grekov et al., 2015).
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<Da 4. ArpaHyHI/IBepCI/ITeT MnosawmB (cHUMKa: https://www.au-plovdiv.bg)
Figure 4. Agrarian University Plovdiv

OcHoBuTe Ha kategpa [NouBo3HaHue BbB BCU-IMnosaue ca noctaBeHu npes 1950 r.
nog pbKOBOACTBOTO Ha npodp. MNopo lMNopos, KONMTO A pbkoBoaM B npoabimbkeHune Ha 30
roguHn n cdopmupa HerHms obnuk n ctatyt. lNpe3 1999 roguHa kaTegpa Arpoxmmuns e
obeanHeHa c kategpa [loyBo3HaHue. [lBeTe kaTedpu BuHarM ca 6unu Bodewm B
arpoHoOMM4YeckaTa Hayka WM arpapHoTo obpasoBaHuMe y Hac. 3a Goratata uctopus u
Tpaguumm Ha KaTtegpaTta ca pgonpuHecnu ¢ paboTata CU U3TbKHATU arpoxmmuum u
nousosean kato npodpecopute MeaH lNonos, Jlazap CtaHues, Hukona Mawes, CtedaH
FopbaHoB, Mopaan Mates, 3nataH TaHnes, Mopo lMopos, ToTio Mexes, VBaH ATaHacos,
ToHko ToTtes. B kategpa ,Arpoxummna n NovsosHaHme" cera paboTaT 7 npenogasartenu, ot
konto 1 npodoecop, 5 goueHTU M 1 M. acUCTEHT, KOUTO MNpenogaBaT 3aabiPKUTENHUTE
ancumnnuumn: Arpoxmmusi, NoyBo3HaHne n XpaHeHe Ha pacTeHusTa, Kakto u nsbupaemmte
ancumnnuumn: OueHka Ha 3emepgernckm 3emn, OueHka Ha 3eMu U akTUBW, TexHomnormm 3a
Bb3CTAHOBSIBAHE HA YBPEAEHW MOYBU U TepeHn, XUMWYHU MenuMopauum Ha Kucenm wu
3acorneHu noysu, NpobnemHu noyswu, NoyseHO Nnogopoane u TopeHe u ap.

Ot 1950 o cera nekumMmM u ynpaxHeHus Nno No4YBO3HaHME B y4eOHOTO 3aBegeHue
BOOAT npod. Mopo MNopos, npod. BennH KonHos, npod. boHka Konyesa, npod. AcH ViBaH
ATtaHacoB, npod. g-p ToHko Totes, gou. a-p Heganka CumeoHoBa, gou. A-p Xpucto
Heues, gou. a-p MNMetbp Npubaues, gou. [lecnuHa Xpuctoea, gou. MaHyo Qumutpos, gou.
Crtedpan lMopos, gou. o-p Kpacumup TpeHgadunos, gou. o-p Paga lNMonosa, gou. a-p
Buoneta Bwvnuesa, ac. a-p Credka TogopoBa, rm. ac. A-p MnageH AnmanueB, Kato
pbkoBOAMTEN KaTeapaTa e aou. Heaanka MopaaHosa.

OcseH B AY lnosawus, lNo4yBo3HaHMe ce m3yvaBa n B [MnoBauBCKMS YHUBEpCUTET
.rlancun XuneHgapckun“ - B kategpa ,Ekonorna n OOC”, ocHoBaHa npe3 1989 r. [lHec Ta e
cneumnanmsmpaHo CTPYKTYPHO 3BEHO, 4YMATO OCHOBHA 3ajada € [a opraHuaupa wu
npoeexga ydebHa, Hay4yHOM3cnegoBaTeficka W NPUOXHa AeWHOCT B obnactra Ha
eKonorusitTa n ona3BaHeTo Ha okonHaTta cpega. C oby4yeHMeTo No AUCUUNIIMHU, MOCBETEHU
Ha No4YBUTE U TAXHOTO Ona3BaHe ce CBbp3BaT UMeHaTa Ha gou. BecenuH Konewes, gou.
Axren Llekos, m. ac. o-p Cnases letposa (cney. EOOC, buonornyeckn gakyntet Ha
ry).
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OucumnnuHata lNo4yBo3HaHME ce npenogaBa owe OT OCHOBaBaHETO Ha Bucwwus
INlecotexHnyeckn WHctutyT npe3 1956 r. - B kaTtegpa .JlecoBbactBo® (gHec
JlecotexHnyeckn YHuBepcuteT). B nepmoga 1974- 1994 r. npenogasaTenute, KOUTO
paboTaT B Tasu obrnact ca B CbCTaBa Ha kategpaTta ,Ekonorms m onasBaHe Ha
npupogHata cpena’. Npe3 1994 r. ce cb3gaBa camocTosTeNHa Kateapa ,l1o4Bo3HaHme n
eposus”, koaTto oT 1999 r. e npemmeHyBaHa B “lloyBo3HaHue”.

durypa 5. JlecoTexHn4ecku YHMBepCMTe(CHMMKa: www.ltu.bg)
Figure 5. University of Forestry

MbpBuaT npenogasaten no lNo4vsosHaHne BbB BJITU e AHren Neoprues. Npe3 1966
r. HAUMEHOBAHWETO Ha gucuMnnMHaTa ce NPoMeHs Ha ,[OpCKo NoYBO3HaAHWE * C TUTYNApP
npod. B. [JoHOB, KOWTO € pekTop Ha no KbceH etan. [pe3 1979 r. B kaTtegparta ce
obocobsiea aucumnnuHa ,llo4yBO3HaHME C OCHOBM Ha TOPEHEeTO” 3a chneunanHocT
,03eneHasaHe” ¢ Tutynap npod. Ceetna NeHyeBa. lNpe3 1992 r. ce BbBEXOa N HOBa
oucumnnuHa - ,0OnasBaHe Ha noysmte” ¢ TMTYNap npod. Kutka Moposa. Kbm yyenuTe,
AONPUHECNN 3a pa3BUTUETO Ha NOYBO3HAHMETO TPsSIbBa Aa ce CnoMeHe N UMETO Ha Npod.
AceH buonues - pbkoBoguTen Ha kategpa “Eposus n 6opbata ¢ Hea” (1953-1973) n aBa
nbTK pekTop Ha BJITU (1960-1966).

Mpe3 1992 BuCWMAT NECOTEXHUMYECKM MHCTUTYT Cce npeobpasyBa Ha
JlecotexHnyeckn YHuusepcutet (JITY). Cnepn paskpuBaHe Ha HOBU dhakynTteTn kbM JITY B
kategpata ,OnassaHe n oborataABaHe Ha npupogHata cpena“ ce paspaboTBaT HOBU
AncumnnuHn Kato ,lloyBO3HaHWE, 3aMbpcABaHe Ha MNOYBUTE U BbL3LENCTBUE BBPXY
ekocuctemnte®, ,louBo3HaHMe 1 ona3eaHe Ha noysute® u louBeHa Mukpobronornsa®.

Mpes 2022 r. kategpa ,llouBo3HaHME® e 3akpuTa, KaTO npenogaBaTenuTe
npeMmHaBaT OTHOBO B kategpa ,JlecoBbacTtBo“. PbkoBogutenu Ha kaTtegpa
,MousosHaHune” ca 6unu pou. LiBetan WMoppaHos (1995 — 2016), npod. Jlrogmuna
ManuHoBa (2016 — 2020) un pou. CumeoH BborgaHoB (2020 — 2022). lNpenopaBaTenu,
KOUMTO BOOAT NEKUUM M ynpaKHEHUst MO MOYBO3HAHME B MoMeHTa ca aou. CuMmeoH
borgaHoB, npod. bucep Xpuctos, rm. ac. Kamenua lNetposa, rn. ac. Nasen lNaenos, m
ac. bungaHa NpuropoBa-lewesa. lNpenogasatenu no lNo4yBo3HaHMe ca GUNK CbLLO Taka 1
npod. Enena Xenesa, gou. Llsetan WMopaaHos, npod. Moamuna ManuHosa, npod.
Pocuua lNetposa u ac. Bnagumup UnuHkun (University of Forestry, 2023).

Ot 1994 TllouyBo3HaHMe ce npenogaBa M B HOBOCBH3AageHUA ArpoHOMUYECKM
gakyntet Ha JITY, kaTo npenogaBaHeToO Mpes3 roauHUTe € Bb3NoXeHO Ha npod. MapuH
MeHkos, gou,. NMayHka boxuHoBa, gou. Pocuua Unnesa un ac. MuneH BeHenuHoB.
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®Purypa 6. yHI/IBepCI/IeT no ApXMTKTypa, Ctpoutencteo un leogesus
(cHnmka-YACT https://uacg.bg/)
Figure 6. University of Architecture, Civil Engineering and Geodesy

[MoyBO3HaAHMETO € AucuMninHa, KOATO Cce npenogaBa WM B APYr TeXHUYECKu
yHuBepcuTeT B Bbnrapms — YHuBepcuTeTa No apxutekTypa, CTPOMTENCTBO U reodesus.
Owe cbC cb3gaBaHETO Ha NbPBUSA HEroB NpeaLlecTBEeHUK - [bpxaBHa MONMUTEXHUKA B
Codusa npes 1945 r. cnepn npeobpasyBaHeTo Ha BTY (BucweTo TEXHMYECKO yynnuuie) B
Codua Tyk ce nsydyasa ,MennopaTuBHO NoYBO3HaHWE® C TUTYNAP npod. MNMeTbp bosHoB.
Ton npenogaBa Ha CTYAEHTUTE OT crneyuanHocTTa ,XngpoMmenmopaTmBHO CTPOUTENCTBO.
Ot 8-Te hbakynTteTa Ha [dbpxaBHaTa nonutexHuka npe3 1953 r. ce cb3gasaTt 4 BuCLIK
TEXHUYECKM  UHCTUTYTU:  UHxeHepHo-cTpouteneH  uHctutyt  (MCK), MawwmnHHo-
enekTporexHnyeckn uHCTUTYT (MEW), MuHHO-reonoxkn wuHctutyt (MI'M) n Xumwuko-
TexHonormyeH WHctutyT (XTW). Tpe3 1976 r. B ToraBawHuss Bucw MHCTUTYT no
apxutektypa wu ctpoutencteo (BUAC) e cb3gageHa wmogepHa npobriemHa
HayyHou3cnegosartencka nabopartopua (MHWUN) Xugpomenuopauum Ha noYBUTE® KbM
XngpotexHudeckusa akyntet Ha BUAC ot npod. MapuH lNeHKoB, KONTO OT Taswn rogumHa
npoabikaBa CBOS Npod)ecuMoHarneH nNbT KaTo npenogaBaTtenl BbB BuCWIMA UMHCTUTYT no
apxutektypa un ctpoutenctso (BUAC) B Codus, kaTo € M HeuH pbkoBoAMTEN B
npoabimkeHne Ha 15 rogunu. MNMpe3 1992 r. HayyHoM3cnegoBartenckara nabopatopus ce
obeanHaBa C kaTegpaTa “3eMeycTpoOMCTBEHO MpoekTupaHe” npu [eogesmyeckus
dakyntet Ha YACI , kosTO e npemmeHyBaHa B “3eMeyCTpoNCTBO M arpapHo passutue”.
HayyHOoTO HanpaBneHMe Ha Kategpata € paswupeHo C npobnematvkata Ha
M3Non3BaHeToO WM onasBaHeToO Ha 3emepdenckute 3emu. HevH pbkoBoauTen e npod.
MapwH lNeHkoB. B YACI npod. MNeHkoB Boau nekuun no ,MennopatMBHO NOYBO3HAHME",
.l 1o4BO3HaHMe", ,I3non3saHe 1 onasBaHe Ha 3emsaTa“, ,Menuopaumm n pekynTmeauumn Ha
nousute” n ,BOHUTUPOBKA, KaTeropmsauus M rpynupaHe Ha 3emeferickute 3emu” Ha
ctygeHtute oT [eogeaundeckns n XugpoTexHnyeckns akynteT. 3a NnpbB NbT Y HAc TON
opraHusvpa Kypc 3a criegauniioMmHa KBanudukawms rno oueHka Ha 3emMeenickuTe 3emMu.

Mpodh. MapwuH lMeHkos (1930-2015) e cpepn Han-pasno3HaBaemMuTe y4eHu B obnactra
Ha noyBo3HaHMeTo B bbnrapus n Ha mexagyHapogHo HMBO. OCHOBHWUTE My MPUHOCKU ca
KakTo B obniactrta Ha Knacudukauusa n gnarHocTMka Ha noysuTe, Taka M no npobnemute
Ha CEe30HHO MpeoBnaxHsBawmTe ce noysn B bbnrapusa (MceBaonoasonucTn noyvsu m
[MUHEeCTN 4epHO3eMU) MU TAXHOTO MeNMopupaHe, oueHKaTa Ha 3eMeferickKute 3emu u
Bpb3kaTa noyea — 3emenencka kynrypa. lNpod. MapuH lNeHkoB e cb3gan Hag 15 Hay4vHu
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nscnegoBateny B obnactra Ha MOYBO3HAHMETO, YCMELWHO 3alUTUNN AOKTOPaHTypu nog
HEeroBo PbLKOBOACTBO. YCNEwWwHO € pPbKoBOAMI AeCeTKM HayyHoM3CcreaoBaTerncku U
NpUNOXHU NpoekTn B bbnrapus n yyxbuHa (Mapoko, Cupus, Kysent, BenukobputaHms un
Ap.).

NMpenogaBaTtenu no no4yso3HaHue ca npod. Mapraputa MoHgelwka (KOSATO B
MOMEHTa € pbKOBOAUTEN KaTegpa ,YCTOMYMBO 3eMENOn3BaHe U ynpaBrieHne Ha MMoTun),
pou. AHrennHa [ackanoBa (0T kategpa ,XvgpoTexHuka u xumgpomenuopaumn®), o-p nua
Yonakos, ac. Jltobommp CtosHoB. Jlekummn B YACI wu3Hacs cblwo u npod. Metoam
TeoxapoB, KaTo XOHOPYBaH npenogasaTern.

Mpe3 1974 r., c peweHne Ha MuHucTepckn cbBeT, 300TEXHUYECKUAT U
BeTtepnHapHoMeanuuHcknAT dakyntetn ca npebasvpanHn ot rp. Codwma B rp. Crapa
3aropa. [1ee roanHun cnep toBa € obeanHABaHETO Ha [BaTa hakynTeTa ce cb3fasa Bucw
WHCTUTYT MO 300TEeXHWKa U BeTepuHapHa meaumuuHa (BU3BM) B Crtapa 3aropa. C
pa3paboTBaHETO Ha HOBU Y4eOHU NNaHoBe W KBANUMUKALMOHHM XapakKTePUCTUKN Ha
crneunanHoctute ot 1983 r. 3ooTexHnyeckmaT dakynteT kbm BU3BM e npenmeHyBaH B
300UHXEHEPEH, MO-KbCHO B ArpapHO-XMBOTHOBbAEH, a npe3 1995 r. B ArpapeH cC
npepaboteH y4yebeH nnaH no crtaHgapTuTe Ha eBponenckute cTpaHu (Almanac TrU,
2021).

C peweHue Ha HapogHoTo cbbpaHme ot 1995 r. Ha 6asata Ha B3BM n Bucwums
MeanumHckn MHETUTYT (BMW) — Ctapa 3aropa cbC CbLleCcTByBaLUMUTE KbM TSX aKynTeTn
N CaMOCTOATESNHM 3BeHa ce cb3gaBa Tpakuncknat yHusepcuteT (TpY). MNpes rognHute
TpY ce paswmpsaBa ¢ HOBU hakynTeTn U cneuuanHocTu, rno Toea Bpeme ce paskpusar U
HoBWUTE cneumanHoctu ,Arpoekonormns”, ,ArpobusHec” n rogmHa No-KbLCHO cneunanHocTTa
,ArpOHOMCTBO". BCMYKM TE3N NPOMEHN BOAAT OO HEOoBXoAMMOCTTa OT paspaboTBaHe Ha
ANCUMNNWHKM KaTo ,3amMbpcsiBaHe Ha MoyBuTe® KbM crieumanHocT Arpoekosiorus wu
,IlouBo3HaHme" 3a cneunanHocT ArpoHomcteo (Almanac, TrU, 2021).

MbpBMAT nNpenopasaten, BOAEL Nekuun no Te3n gucuunnvHn e npod. CTosiHKa
EHeBa oT OnuTtHaTta ctaHuua no nonueHo 3emegenve kbM CCA. lpe3 1999 r. cnen
KOHKypC 3a acucteHT no lNoyBo3HaHne 3anoyBa pabota kbm AP n ac. Muma Togoposa.
Mpe3 2011 r. korato TexHu4eckn kKonex B rp. Ambon ce npeobpasyBa BbLB PakynrteT
»1€XHMKa N TexHonornn“ kbM TpY ce BbBexga u gucumnnuHarta ,Eposusa Ha nousute”,
BoJeHa oT gou. Bnoneta BbTesa.

Oou. a-p Muma TopgopoBa kbM AP npu TpY € ocHOBeH npenogasaTen no
,[lo4BO3HaHMe”, ,3ambpcsaABaHe Ha no4vBaTta W BbL3OENCTBUME BBLPXY €EKOCUCTEMUTE®,
»,ArPOHOMCTBO- €TepudHO MacreHun Kyntypu“ m ,Ekonorms u onasBaHe Ha OKoOfHaTa
cpega“. lNpes 2011 T. ype3 npoekT ,Pa3Butne Ha LIeHTbp 3a enekTpOoHHW (opMK Ha
ANCTaHUMOHHO obyyeHue B TpY“, e cb3ganeH enekTpoHHUS Kypc no [NoyYBO3HaHWE, KOUTO
YyCNEewHo ce M3Mon3Ba 3a OHManH obyyeHne Ha cTyaeHTn B TpY. Ta e cbaBTop € Ha
HapbyHuk no npunoxHa ekonorna (Petkov et al., 2011), uma nsgageHo PbKkoBoACTBO 3a
ynpaxkHeHus no NoyBo3HaHune (Todorova, 2014)

PyceHckuaT yHuBepcuteT ,AHren KbHYyeB® e npueMHuK Ha Bucwmss MHCTUTYT no
MalLUMHOCTPOEHe, MexaHu3auuMss U  enekTpudukauma Ha CeNnckoTo  CTOMAaHCTBO
(BUMMECC) B Pyce, cb3ganeH Ha 12 HoemBpu 1945 r., nperMmeHyBaH BNOCNeACTBME Ha
Bucwe texHmyecko yumnuue ,AHren KbHueB® n npeobpasyBaH B yHUBEPCUTET Ha 21 tonm
1995 .

JNlekumm no noyBo3HaHue ce yetaT oT gou. XKueko Jemupes (buBw npenogasarten),
npod. lMNetbp OMMUTPOB Ha CTyaeHTUTe arpoHoMu u maructpu. Akag. Xpucto bernoes
Boau nekummn no ,lMousosawmtHo 3emepenue’. Jou. eoprn MuteB pabotm B obnactra
3a ynpasrfieH1e Ha NoYBEHUTE U BOL4HU pecypcu 1 cb3gasa JlabopaTtopus no ynpasneHue
Ha MOYBEHW W BOAOHW pecypcu 3a 3emepenueto’. B npogbrkeHne Ha 20 roguHm
cbllecTByBalle cbBMecTHa nabopatopusa mexagy WMASP ,H. MNywkapos® n PyceHckus
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YHuBepcutet - "[labopaTtopusi MO MNOYBEHM aHaNM3M WU €EPO3NOHHW K3cneaBaHus"
(University of Rouse , 2024).

C peweHune Ha HapogHoTo cbbpaHume oT tonun 1995 rognHa BucwumaT negarornyecku
WMHCTUTYT - bnaroesrpag ce npeobpasysa B KOrosanageH yHmsepcutet "Heodut Puncku".
B TO3M yHuMBepcuTeT noyBo3HaHwe ce npenopasa B Kategpa "leorpadus, ekonorns u
ornasBaHe Ha OKOnHaTa cpefa", ocHoBaHa npe3 1993 r. kato "WHXeHepHa ekonorus m
reorpacpus’“. ObnrorogmweH npenogasaten Tam e gou. bonko Kones, konTo BOAM
ancumnnuHaTta  “lMoyBo3HaHMe, 3amMbpcsBaHe Ha MNOYBUTE W Bb3AEUCTBME BbPXY
ekocuctemnte”. [ou. [layHka BoxmnHOBa CbLWO € npenogasana KaTo XOHOPYyBaH
npenogasartern, kakto u acucteHT HeseHa Mutesa (South-West University, 2024).

TexHnyecknat yHusepcuteT (TY) BbB BapHa e cb3gageH npe3 1995 cnep
npeobpasyBaHeTo Ha Bwuclw MalMHHO-eNEeKTPOTEXHUYECKUM UMHCTUTYT — BapHa
(mMbpBOHavanHo kato MaluMHHO-eNEKTPOTEXHUYECKM MHCTUTYT), Cb3aaneH npes 1962 r.

MouBsosHaHmMeTo B TY - BapHa ce npenogaBa B kategpata ,PacteHneBbacTBO”
(MawwnHHO-TexHONOrM4YeH hakynTeT), KOSTo e npodunmpalla B 00y4eHMeTo Ha CTyaeHTH
B cneunanHocT ,ArpoHoMcTBO”, koeTo ctaptupa npe3 2007. CneumnanHocTute, nNo KOUTo
Kategpata obesnevyaBa oby4veHneTo ca:. ,ArpoHomcTBO”, ,[1pOM3BOACTBO Ha MOCEBEH U
nocagbyeH matepuan’ n ,CemenpomM3BOACTBO U pacTtuTenHa 3awmurta’. KbMm HacToawms
MOMEHT npenogasaTtenn Nno noyBo3HaHue ca npodp. Aparomup nameHoB (pekTop Ha
YHuBepcuteTa) u gou. a-p lNaenmHa HackoBa (3amecTHuk-pekTop) (Technical University,
2024).

MwHHO-reonoxkmaTt yHmsepcuteT ,CB. MBaH Punckn“ (MIY) cbuectsyBa kaTo
camocTodaTenHa obpasoBarteniHa MHCTUTYUMa oT 1953 B pesynTaT Ha NnpeobpasyBaHETO Ha
Bucwmsa MuHHO-reonoxkm uHCTUTYT (BMIU), nbpBOHayanHo 4acTt oT [ObpxaBHaTta
MonutexHuka. MNoysosHaHueTo B MI'Y ce npenogasa B ["'eonoronpoyysaTenHna akynrer,
kategpa ,MHxeHepHa reoekonorus®“. NbpBoHa4YanHoO, OT OCHOBaABaHETO Ha KaTegparta Ao
2012 r. nekumn no NOYBO3HaHME BOAM CT. H. C. Xadagyp YynmxnaH, cneg toea go 2018 r.
NeKkTop no ancumnnuHata e npod. agH Pocuua lMetposa. Cnep 103K nepuoa A0 MOMEHTa
npenogasaTten no no4YBo3HaHMe e M. ac. a-p lleta lNeHoBa. YuyebHaTa aucuunnmHa
,[louBo3HaHMe“ e 6GasoBa B y4vyebHaTa nporpama 3a CTyQEeHTUTE OT CheunanHocT
,EKOSOrMsi 1 onassaHe Ha OKofHaTa cpefa“ kbM [eonoro-npoyyBatenHus akynteTt Ha
MIY ,Cs. MBaH Punckn®. O6y4yeHneTo no tasm gucumniunHa ce saeaBa yHOAaMEHT, BbpXy
KONTO ce Hagrpaxga nMo-KkbCHO npu obyyeHMETO no Apyrute crneywanumsnpalim
ANCLMNIIMHKY, CBBbP3aHU C OLleHKa Bb3OEeNCTBMETO BbpPXY OKOMHaTa cpeda, pekyntueaums,
KOHOMUMOHMPaHe M onons3oTeBopsiBaHe Ha 6utoBn otnagbum (Mine and Geological
University, 2024)

WymeHckuaT yHuBepcuteT ,Enuckon KoHcTtanHTuH [lpecnascku® e AbpxasBeH
YHMBEpPCUTET, Npeobpa3syBaH kaTo TakbB npe3 1995. OcHoBaH e npe3 1971 r. kaTo Bucw
negarormdyeckm WHCTUTYT. B yHMBepcuTeTa B MOMeHTa ce oby4daBaT CTygeHTu Mo
cneumanHocT ,PactutenHa sawmta“, «l'eorpadusa v pernoHanHa nonutuka“; ,Exonornsa u
onasBaHe Ha okonHaTa cpega“. Jlekumm no [lovBO3HaHMe wu3HacaT rm. ac. g-p M.
OumntpoB un npen. [Mn. Yamypnuucku. [Opyrm OnCUMNMHKM B TemaTukaTa Ha
NOYBO3HAHMETO Ca: ,3aMbpcCsiBaHe Ha MOYBUTE U BbL3LENCTBUE BbPXY eKocuctemuTe“ c
npenogasaten gou. [. bvuyBapoBa, «[lo4yBo3HaHWe n reorpadma Ha noysute” - ac. P.
Nasaposa (University of Sumen, 2024).

HoB 6bnrapckun yHMBepcuTteT € HoBa obpasoBaTenHa UHCTUTYUus!, yypedeHa Ha 18
centemBpu 1991r. Haykata No4yBo3HaHue e cpeq 6a3oBuTe B 06y4eHMETO Ha CTyAEHTUTE
no cneumanHoctute ,Ekonorvs n onaseaHe Ha okonHata cpega“ u ,buonorusa - obwa u
npunoxHa“ kem pgenaptameHta no [lpupogHn Hayku. Odou. Botbo 3axapuHoB BOAM
nekunnte no ,lloyBo3HaHue”, ,OnasBaHe Ha no4yBeHUTE pecypcu n ,PekyntuBaums u
Bb3CTaHOBSIBaHEe Ha HapyLleHu TepeHn”. [NpenogasaTenu no noyBo3HaHue B HBY ca 6unu
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owe npod. Hukona BuyeB Kones, npod. BecenunHa Wnwuesa, n gp. (New Bulgarian
University, 2024).

B 3aknoueHne Moxe ga ce u3TbkHe, Ye no aucumnnuHata Noyso3HaHue B Bbnrapus
ca obyyeHM BepoOATHO [AeceTku Xunagu CcTyaeHtn 3a nocnegHute 100 roauHw.
AKTyanHocTTa Ha Ta3n obnacTt Ha No3HaHMETO LWe pacTe u npe3 cnegsawmte 100 rogunHwn,
3all0TO TOBa € Hayka Ha ObaelleTo, a TO BCe MNoBeYe Le 3aBUCU OT CbCTOSIHUETO U
NpOAYKTUBHMSA MNOTEHUMan Ha MNOYBMTE KaTO OCHOBEH pecypC 3a W3XpaHBAHETO Ha
4YOBEYECTBOTO U BaXKeH haKkTop 3a CbXpaHsABaHE Ha EKOSIOrMYHOTO paBHoBecue. N He Ha
nocriegHo MSACTO 3HAHMETO 3a MOYBUTE € OCHOBA 3a Bb3NUTaHME Ha nogpacTeBaluTe B
yBakeHne kbM bbnrapckaTta 3ems.
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Extended abstract

Incentives, in general, represent a complex and multifaceted concept with different
understandings depending on the context and application. Incentives are often defined as
any factor that motivates or encourages an individual or group to take a particular action
(Ariely, 2016). According to this definition, incentives can take different forms, including
monetary rewards, recognition, penalties, and social status. The aim of the study is to
present methodology and short results of the inventory incentives of several EU
countries. The analysis is part of wider research focused on the relation between the
incentives, business models and ecosystem services (Nikolov et al, 2023).

Incentives related to soil health exist in various forms and can be implemented
through different types of mechanisms. They can range from regulatory to voluntary,
including public programs and private initiatives. Additionally, they encompass regulated
offsets and emissions trading, direct Payments for Ecosystem Services (PES),
certification, marketing labels, and adherence to cultural norms. These mechanisms can
provide disincentives, such as use prohibition, fines, and taxes, as well as positive
incentives, such as training, direct payment for land set aside, and improved market
access. By combining these incentives, ecosystem service outcomes can be enhanced at
lower social costs.

Garrett and Neves (2016) have identified different sources of short- and long-term
incentive mechanisms and provided examples of their implementation (Figure 1). Their
framework was used as a backbone of a constructed incentive typology.

The methodology and data collection includes the following aspects. To conduct the
necessary analysis, a survey questionnaire was prepared for evaluating and describing
incentives. The questionnaire is divided into two parts (Nikolov et al., 2023). The first part
(Q1-Q6) consists of general questions about the surveying organization and country,
identification of the incentive, land use classification, and NUTS level. The second part
(Q7-Q15) collects information on whether the incentive is policy-driven or voluntary, the
national policies supporting the application of such incentives, and the policies providing
financial support for the incentive. It also explores the connection between the case study
incentives and the main goals of the 2030 Agenda for Sustainable Development
objectives, as well as the key objectives of the new CAP 2023-2027. The final part focuses
on gathering information about ecosystem services and their relationship with the
incentives.

Empirical results show different aspects on both a national and an international level.
Based on the collected information from our partners regarding incentives in different
countries, we can classify them into three groups (Table 1). The results reveal variations
among the countries, leading to their categorization into distinct groups according to the
number of incentives.

28


mailto:ecvetanova@nbu.bg

EKONOINA 1 ATPOTEXHOOI NN — ®YHOAMEHTAJTHA HAYKA N MPAKTUYECKA PEAJTTM3ALINA
BM3HEC MOJEJIN 3A NOOOBPABAHE 3PABETO HA MNMOYBATA

@ "oty vien B | Volntary gy
investments -

investments

Subsidies

Conservation
easements

Permits and quotas

Marketing labels (certif./
Offsets '
Impact funds

Farmers and Pre-complianceto Voluntary action with  Voluntary action de-

companies fulfilling save costs or position direct return on linked from

government private actorson a investment: environmental

regulations new emerging « insetting; outcomes
market « impact marketing

Source: Garrett, L. and Neves, B. (2016) |
Figure 1. Incentives, investments, and mechanisms

The first group comprises countries with fewer than 10 incentives. These include
Bulgaria, Denmark, Estonia, Latvia, and Spain. Among these countries, Denmark, Spain,
and Latvia have the highest number of incentives, with 10 each. It is worth noting that
Bulgaria, Latvia, and Estonia have a relatively balanced distribution between policy-driven
and voluntary incentives, whereas Spain exclusively relies on policy-driven incentives.

The second group consists of Germany, England, France, and ltaly, with a range of
16 to 30 incentives. Germany possesses the highest number of incentives within this
group, with 30 in total. France and ltaly also have a significant number of incentives, with
22 and 16 respectively. In this group, voluntary incentives dominate over policy-driven
incentives, except for France, which does not have any policy-driven incentives.

The third group consists of the Netherlands, which stands alone with 76 incentives.
The Netherlands exhibits a significantly higher number of incentives compared to the other
countries. The focus in the Netherlands is primarily on policy-driven incentives, with 70 out
of the 76 falling into this category. Only six incentives are voluntary in nature.

Table 1. Number of incentives by country

Country Total Policy-driven incentives |Voluntary incentives
Germany 30 4 26
England 31 4 27
France 22 0 22
Iltal 16 4 12

Total 223 117 106

Source: Own calculations

29



EKONOIMMA 1 ArPOTEXHONOIMNN — @YHOAMEHTAJTHA HAYKA N MPAKTUYECKA PEATTNM3ALINA
BU3HEC MOJEJN 3A MOOOBPABAHE 3[IPABETO HA MOYBATA

The distribution of incentives varies among the countries. The Netherlands stands
out with a high number of predominantly policy-driven incentives. In contrast, countries like
Germany, England, France, and ltaly have a considerable number of voluntary incentives.
The rest of the countries in the dataset have a smaller number of incentives, and their
distribution is relatively balanced between policy-driven and voluntary approaches.

Several conclusions are derived based on the information collected. In agricultural
ecosystems, incentives influence ecosystem services through motivating changes in land
use and management. This chain of influence is complex because incentives can cause
multiple intended and unintended changes in land use and management, each potentially
having co-benefits and trade-offs across multiple ecosystem services. In this research,
there are identified and assessed incentives that can help the business model to become
sustainable from the point of view of soil health. That goal is accomplished by exploring
the incentives that drive farmers to act towards improving soil health.

It was collected and analysed 223 incentives in 10 countries participating in the
NOVASOIL project. The countries were classified into three groups according to the
number of incentives. The first group includes Bulgaria, Denmark, Estonia, Latvia, and
Spain with a range from 8 to 10 incentives. The second group consist of Germany,
England, France, and ltaly, with a range from 16 to 30 incentives. The third group consists
only of Netherlands, with 76 incentives. The Netherlands stands out with a high number of
predominantly policy-driven incentives. In contrast, countries like Germany, England,
France, and Italy have a considerable number of voluntary incentives. The other countries
in the dataset have a smaller number of incentives, and their distribution is relatively
balanced between policy-driven and voluntary approaches.
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Abstract

The development of the science of agricultural mechanization in the Republic of
Bulgaria during its 75-year history is presented in chronological order. Information is
systematized about the persons who headed the scientific structures over the years, the
main directions of scientific activity, achieved results in the creation of technical means for
mechanization of processes in agricultural production, government and other awards
received. The problems on which the scientific teams are working in recent years and at
the present time are indicated.

Key words: agriculture, mechanization, science, development, results.

MexaHun3npaHoTO 3eMefenue B bbnrapms KaTo OCb3HAT aKT Ha AbpXKaBHa NONUTUKa
AaTtvpa OT Ha4yanoTo Ha ABageceTun Bek - npe3 1912 r. e oTkputa “CTaHuus 3a nanuteaHe
Ha MawuHW’. Cnen BOoeHHUTe cbbutnda, obxeaHann bankaHute, EBpona n uenus ceAr,
npe3 1919 r. kbM LleHTpanHua 3emeaenckn UHCTUTYT € OTKPUT MalUMHEH OTAes1, YNUTo
QYHKUMM MMaT KOHTponupal, xapaktep. [lpegnoctaBkum 3a HayyHO paspellaBaHe Ha
npobnemu, CBbP3aHM C MexaHu3MpaHe Ha MNpPoLEecUTe B CENCKOTO CTOMNaHCTBO, Ce
nosiBABaT C M3rpaxgaHeTo Ha HeroBa 06as3a Ha “CTaHuus 3a MexaHu3upaHe Ha CEerncKkoTo
ctonaHcTBo”. MNMoTBbpAeHaTa AOKYMEHTaNHO AaTa Ha Cb3gaBaHe Ha cTaHuusTta (3 maun
1949 r.) e npueTta ohmumanHo KaTo Ha4yano Ha HaykaTa 3a MexaHu3auusi Ha 3eMegenueTo
B bbnrapus.

3anoyHana cBodATa AEVHOCT C eOuH OUPEKTOP M eOuH Creumanuct, npes3 roguHuTe
CTaHuusiTa NOCTENEHHO paswmpsaBa YncneHnsa cun cbetas. [pes 1951 1. B Hest paboTaT 12
AyLlwmn, oT KOUTo 5-ma ca cneumnanuctu. Npes 1952 r. aHraxupaHute ca Beye 38, B T.4. 12
cneunanucTu. MNpes cbwaTa roguHa Ha crneunanucTuTe € NPUCBOEHO 3BaHNETO “HayyHU
CbTpyaHuun” (Ha eguH “cTapwm HaydeH cbTpyaHuk’). Ha 6asata Ha chopmwmpanoTo ce
Hay4yHO s4pPO C MNOCTaHoBneHne Ha MwuHucTepckust cbBeT OT 1-BM dHyapu 1954 r. e
cb3fageH Hay4dHomscrnegoBaTenckM MHCTUTYT MO MeXaHu3aums U enekTpudukauuns Ha
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cenckoto ctonaHctBo — HUMECC ¢ ocHoBHa 3apjaya «0a pbkoeodu paspabomeaHemo u
gHedpsigeaHemMoO Ha HayuoHaslHa cmpameausi 3a MexaHu3auyus u asmomMamu3ayusi Ha
b6bs12apckomo 3emederniue U KoopOUHUpPa ysnama HaydyHa memamuka 8 ma3u HacoKka.

JInyumat cectaB Ha HUMECC B cnegpalumTe rogmMHu nocrteneHHo Hapactea. C uen
NpodUIMpaHeTo Ha Hay4yHaTa OeMHOCT B UHCTUTYTa ca (POpMMUPaHN TPU HayYHN CeKLUn, B
KouTto ca pasnpegenenn 20 yyeHn. 3a maTepvanuanpaHe Ha pesyntaTtute OT HaydYHuTe
n3cneaBaHusa BbpXy pa3paboTBaHETO Ha HOBU M YCHbBBPLUEHCTBAHETO HA CbLLECTBYBALLN
KOHCTPYKUMM MaLUMHM 3a 3eMedeniMeTto B paMKUTE Ha WMHCTUTYTa € Cb3gafeHo
KOHCTPYKTOPCKO 6lOpo W u3rpageHa ekcnepumeHTtanHa pabotunHuua. locTtpoeHn ca
TpuUeTaxHa agMUHUCTPATUBHA crpaga n niabopaTopHU KOMMMEKCH.

PaswwnpsasaneTo Ha HUMECC c kagpu npoabikasa, BK. U CbC 3aBbpLunnu Bucns
WHCTUTYT MO MALUMHOCTPOEHE, MEXaHM3aUNsa U enekTpudukaumns Ha cenckoTo CTONaHCTBO
- BUMMECC (cera PyceHckun yHuBepcuteT «AHren KbHueB») B rp. Pyce. pe3 1957 r.
obwmaTt cbetaB € 70 aywun, a 6poaT Ha ydeHuTe - 34, pasnpenenieHn B OCEM HayyHU
cekumn. lNMpe3 1962 r. yncneHnaT cbetaB goctura ungpata 206, ot kouto 47 yyeHu. lNpu
3anaseHa TeHOEeHUMA Ha paslumMpsiBaHe U cred NpucbeanHaBaHeTo Ha cekumsa “Tpaktopun”
oT LleHTpanHusa MHCTUTYT No MawmnHocTpoeHe npe3 1968 r. cbctasbT HAa HUMECC e Bevye
346 yoBeka, B T.4. 62 yyeHW. 3anoyBa akTUBHA OEMHOCT CbC Cb3dafeHUTE MO CbLLOTO
ToBa BpeMe VIHCTUTYT No cenckocTonaHckn MawimHu B rp. Pyce n IHCTUTYT no TpakTopuTe
B rp. Kapnoso, ¢ geaTta [bpxaBHun nanuteatenHun ueHtbpa (B rp. Pyce u rp. MNnoegue) n
asete usnuteatenHn 6asum (B rp. Coduma u rp. Kapnoso). CBos makcumym — 376 gywiu, ot
KOUTo 69 yyeHn, nuyHuaT cbetaB Ha HUMECC pgoctura npes 1973 r. Npe3 80-Te rognHu
Ha MWHanus Bek BpoAT Ha paboTewmte Hamansea o Manko Hag 300 npu 76 y4deHwu.
TeHOoeHUMATa 3a HamansiBaHe Ha 4YMUCHEHUs CbCTaB ce 3anassa W npes 90-Te roguHwu.
Hayanoto Ha XXI-BK Bek ce xapaktepusupa ¢ e obeanHABaHUS CbC CPOLHM Hay4HU
MHCTUTYTN — npe3 2001 r. ¢ HcTtntyTa no xmgpomenunopaumm un npesd 2012 r. ¢ HcTuTyTa
no No4Bo3HaHWe 1 VIHCTUTYyTa No 3awuTa Ha pacTeHusTa.

B pamknte Ha o6eanHeHnsa npes 2012 r. MIHCTUTYT NO NOYBO3HAHWE, arpOTEXHONOMMn
W 3awmuTta Ha pacteHudara ,Hukona [lywkapoB® wu3cnegBaHusita B obrnactta Ha
MexaHu3aumsiTa Ha 3eMedenueTo ce NpoBexaaT OT ydeHu oT oTaen ,MexaHumsaumsa Ha
3emenenneTo u xugpomenuopatneHun cuctemu”. Kbm otaena yHkunoHupa Jlabopatopus
3a OnNUTHM u MogenHum obpasun (JIOMO), kboeTo OCHOBHaTa 4acT OT HaydYHuTe
pa3paboTkn HammMpaT CBOSAAITa NbpBa peanusauums BbB BU Ha ONUTHU obpasuu.

Mpe3 Bcuyknte 75 200uHU Hayka 3a MexaHu3auus Ha 3emelesniuemo 8 bbrnzapus
PBKOBOAHUAT CbCTaB (BX. cnefsawarta durypa u lNpunoxeHneTo B Kpasi), yvyeHuTe,
eKkcrnepTuTe n cneuynanuctute paboTaT HEOTMEHHO 3a W3guraHe Ha HUMBOTO Ha
3eMefernickoTo Npou3BOACTBO B CTpaHaTta, KaTo akueHTMpaT BHUMaAHMETO CU BBPXY
pelaBaHeTO Ha akTyanHuM 3a BpemMeTo cu npobnemun. [pUOPUTETHUTE HACOKM Ha
AeNHOoCTTa B OTAENHUTE HayYHW HanpaBfeHWs XPOHOMOrMYyHO Morat ga ce obobwaT no
CnefHust HaumH:

MpuopuTeTHM HACOKM HA Hay4yHaTa AeNHOCT

ETan
B obnacTtra Ha MexaHu3auusaTa Ha 3emMenenueTo

1949 - 1950 . MexaHu3aums Ha obpaboTkata Ha noysarta

1951- 1955 r. KomnnekcHa MexaHu3aumss B >KUTHOTO 3bpPHOMNPOU3BOACTBO. YCbBbPLUEHCTBAHE
obpaboTkata Ha noyBaTa. PanoHupaHe, HOpMMPaHE U YCbBBLPLUEHCTBaHe paboTaTta B
MaLLMHOTPAKTOPHWUTE CTaHuuMWM. Havano Ha pelsaBaHeTo Ha NpobrnemMu B TEXHUYECKOTO
nogabpXaHe U peMoHTa Ha 3eMefdernckata TexHuka. Havyano Ha mexaHu3anpaHeTo Ha
npouecute Mpu OTIMEXAaHe Ha uapeBuuarta, BrakHOO4AWHUTE KyNTypu U 3axapHOTO
LBEKNO.

1956 — 1960 r. Hayano Ha mexaHu3auusiTa B 3eNeHYYyKONPOW3BOACTBOTO, THOTIOHA, NO3apCTBOTO U
0oBoLWAapcTBOTO. [loBCEMECTHO BHeApsiBaHe Ha 3bPHOKOMbanHuTe.

1961 — 1965 . PaspaboTka 1 BHeapsiBAHE Ha KOMMJIEKCHA MexaHu3auusi B THOTHOHOMPOM3BOACTBOTO,
3eNeHYyKoNpPon3BoACTBOTO Ha 6a3a MexaHu3auus Ha pascaxgaHeTo, MexaHu3auusl B
npubupaHeTo Ha TpeBHUTE dypaxu M cunaxupaHeTo. Hayano Ha pelwaBaHeToO Ha
npoGrnemu, cBbP3aHU ¢ TpaHCcnopTa B 3eMe]eNcKoTO NPOon3BOACTBO.
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1966 — 1970 r. PasrbpHaTo pasBuTME Ha MexaHu3auusTa no BCUYKM MPOM3BOACTBEHM onepauuu B

pacTeHneBbOCTBOTO, XNMBOTHOBBACTBOTO, CeJiCKoCTonaHCcKuA TpaHCnopT.
MexansmpaHe Ha npon3BoACTBEHUTE onepaunn npu pa60Ta Ha HaKIIOHEeHW TepeHu.
Havano Ha MeXaHU3nNpaHoTO anGMpaHe Ha KOCTUJTIKOBU nJjiogose.

1971 - 1975 . Pa3Butne Ha mexaHnsauusaTa B NpubMpaHeTo Ha MNoA4oBeE M rpo3fe. YCbBbpPLUEHCTBAHE
Ha TpaHcnopTa M KOMMJIEKCHATa MeXaHu3auus B  PacTEeHUEBBACTBOTO MU
XMBOTHOBBACTBOTO.

1976 — 1980 . YCbBbpLEHCTBAHE Ha  MexaHu3auusTa B  >KMBOTHOBBACTBOTO, Jl103apCTBOTO,

3€e1eHYYKOMPOM3BOACTBOTO, MPUOMpPAHETO Ha TPEBHU U CUNaXHU KynTypu. HoBU Hacoku
3a pa3BUTME Ha MMAaHUHCKOTO 3emegenve. HoBm metogmn B nousoobpaboTkara.

1981 —1989r. HoBM ¥ YCLbBBLPLIEHCTBAHUM TEXHOMOIMYHU MMHMU OT MalUMHM B MOMEBBLACTBOTO,

TpanHUTE HacaxaeHusi (OBOLLApPCTBOTO WM 03apCTBOTO), 3eNeH4YyKOnpou3BOACTBOTO,
XXUBOTHOBBACTBOTO, NIIAHUHCKOTO 3eMeaenne. HoBU 1 yCbBbPLUEHCTBAHM TEXHOMOMKN 1
cpeacTtBa 3a TpaHCMOPT W ToBapopa3TOBapHM oOnepauuun, PEMOHT U TeXHUYECKO
obcnyxBaHe, TEXHONOMMYHU MMHUMM U MalLMHK 3a CenekTuBHa pe3ntba n npubupaHe ¢
ornen OrnonsoTBOpsiBaHe Ha Mo30BUTE MPbYKM U APYrKM Bb30OHOBSEMU U3TOYHULN Ha
eHeprus oT 3eMefericKkoTo NPOM3BOACTBO.

1990 - 2000

MexaHmsmpaHM TEXHOJIOTMN N TEXHOJTIOTNMYHM KOMNJIEeKTU OT MallnHK 3a npoun3BoacTBO
Ha KOpeHO-KﬂyﬁeHOI'II'IO}J,HI/I N JNYKOBUYHU 3eneHYyun. TexHNn4eckn n TEXHOMOrn4YHU
peuweHuna 3a eKOJ'IOFOC'bOGDaSHa pacTuTenHa 3awurta. Mo,qepHmsmpaHe n ontTnMmnanpaHe
Ha 13noJfi3BaHeTo 1 CeEpBU3HOTO 06CJ'Iy)KBaHe Ha TEXHWKaTa B 3eMeaesimeTo.

2001 - 2011

PaspaboTBaHe Ha €HEpruiHO W WKOHOMMWYECKM E(EKTUBHU TEXHOMOTMYECKU W
TEXHWYECKU pELUEHUst 3a ycTonunBo 3emegenue. OueHka KauyecTBOTO Ha paboTa Ha
MallMHWTe 3a pacTuTenHa 3awmTta. PaspaboTBaHe Ha TEXHOSMOMMU U TEXHUYECKU
cpefcTBa 3a OMon3oTBOPSIBAHETO Ha 3eMEAENnckM ocTaTbLM. TEeXHONorUsa 3a nony4ysaHe
Ha opraHo-MUHepaneH Top.

2012 -

PaspaboTBaHe 1 yCbBbpLUEHCTBAHE HA METOAW, TEXHOMOMMM U TEXHNYECKN cpeacTBa 3a
eeKkTMBHO 1 ekonorocbobpasHo 3emegenue. TexHONornsa 3a MaWwWnHHO AOEHEe Ha KO3K
npu nogpedeHo dukcupaHe. Cb3gaBaHe Ha HOBU MOKPUTUS C BMCOKa TBBbPOOCT,
N3HOCOYCTOMYMBOCT M TPUBOEdEKTUBHOCT Ype3 eneKTPOUCKPOBO U ras3onnamMmbyHO
HannactaABaHe. TexHomorvs 3a nogobpsiBaHe Ha MNOBBPXHOCTHUTE CBOWCTBA Ha
TUTAHOBM W CTOMaHeHW W34enns 4Ype3 peakuMoHHa ernekTpouckpoBa obpaboTka.
TexHonornyeH KOMMMeKC OT MaluMHM 3a eKonocbobpa3Ho NPOM3BOACTBO Ha kapTodu B
Manku pepMepcKkn CTonaHcTBa. TeXHOMOMMYHM peLleHns 3a nenetupaHe Ha otnagbuu
OT 3emeferickoTo Mpou3BOACTBO. Pa3paboTBaHe Ha TEXHOMOMMYHU U TeXHUYECKU
peLleHns 3a MexaHusmMpaHe Ha JeWHOCTU MpW OTIMeX4aHeTo Ha macnoganHa posa.

PBKOBOOUTEINA
Ha CTPYKTYpMTe C Hay4yHa AedHOCT
B o6nacTtra Ha MexaHu3auusTa Ha 3eMefenueTo nNpes roguHuTe

CTAHUMA 3A MEXAHU3UPAHE HA CENNICKOTO CTOMAHCTBO (1949 - 1953 r.)

WeaH lewes Koctos npod. NioGomnp KoHcTasTuHos
o 1949-1961 . U 1851-1953 1

HAYYHOU3CNEOOBATENCKW UHCTUTYT MO MEXAHU3AUMA U ENEKTPUOUKALIUA HA
CENICKOTO CTOMNAHCTBO (4 cTpyKTypHUTe My BapUaHTu B nepuoga 1954 - 2000 r)
&

m%‘; .3 P Qn

Cr.H.c. | oT. nHx KTH. uHX. CrHe, ot ik CrH.E. | GL. MHX CT.H.C. UH%. Wi, Crug lor vex. Oouw A-p uds.  Jou. A-p K.
Hukona MaApnapos M. Muxainos Bacun Mpuropos  Cralo Qumos  ¥s.Kapauganos M. Konapos Xpucto Croswos Hukona floces  W. Maxadoros
1954-1959 1. 1959-1963 1 19683-1965r. 1965-1968 r 1968-1978r. 1978-1979r. 1979-1992r, 1992-1995 1895-2000 r

WHCTUTYT NO MENUOPALIUU N HAYYEH OTAEN NO MEXAHU3ALUA
MEXAHU3ALMUA (2001 - 2012 r.) B pamkuTte Ha UMA3P ,H. NMywkapos*

210844

o
Aou. A-p uHK 04, A-p MHX MNpodp. A-p wHx. L [ou. A-p MHK. Mpod. A.T.H. HX.

Mnamex Netkos Huxonait Mapkos Muxo Muxos Feopri Kocvaaunoe PymeH Togopos CHexan Boxxos
2001-2003 1. 2003-20117r 2011-2012r. 2012-2018r. 2018-2022 1. 2022 -
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MpuHOCBLT Ha TBOpUNMTE B oObnacTTa Ha MexaHu3auusiTa Ha 3emMenenveTo ca
pa3paboTeHn 1 BHeApeHW OrpoMeH Opon eHepreTuyHW cpeacTtsa, PaboTHM MaLIWHWU U
CbOPBXEHUA 3a pPacTEHMEBBACTBOTO M KMBOTHOBBACTBOTO (Marnka 4acT OT TaAX ca
nokasaHu no-gony). B onpegenenun nepnogu ot sBpeme B JIOMO roguwHo ca nspaboreaHu
20-25 obpasumn Ha MalMHM N CbOPBXKEHUS, OT kKouTo cpeaHo 10-15 Bposi ca Bnu3anu B
NPOW3BOACTBO M eKcnroaTaums.

CamoxoeH cunaxokombaiit B TpU BapuaHTa -
¢ xefiep (BNsiBO), C YeneH Toapay 1 noabupay (BASCHO)

"
(== e

WYy o BRI =, T y - Al S o
TpaHcnopTHa MoauduKaums ot
damunuara Tpakropu “TK-215"

PemapKe-KOHTeHepoBos PK-6

Arperat pesnTeH NHEBMaTHYEH
APT1-12

ABTOMaTV4Ha caflayka 3a pbTeHU PoTtopHo-6apabaHHa MawwuHa aBToMaTv4Ha ropcka
KapTopu CPK-2 Kaptodosagayka PEB-1 Axpuga MATI-1,6
EHepreTu4Hu cpeacTBa U pab0THM MalllMHU 3a pacTeHUEeBBbACTBOTO
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MopgynHa TexHonorus

[NowvnHa nHctanauusa 3a osue AN0-12  [owunHa nHctanauua 3a kosn AVNK-4M  3a MallMHHO JoeHe Ha

K031 Npu noapeaeHo
hukcupaHe

Cmecuten 3a rpybu 1 KOHUEHTPUPaHU ®ypaxomenka ®ypaxomernka yHusepcanHa ®Y-400
dpypaxu CC-0.72

ChopbXeHus 3a MexaHu3upaHe Ha NpoLecH B XXMBOTHOBBHACTBOTO

Hes3aBncuMo OT HEMHOroOpoMHUA CbCTaB Ha oTaena no mexaHumsaums Ha WUIMA3P
.Hvkona [llywkapoB® npe3 nocrnegHuTe rogvHM HayvyHata LEWHOCT npoAabibkaBa ga €
HacoyeHa KbM npobnemn C pellaBallo 3HAYEeHWEe 3a HauMOHANHOTO U CBETOBHOTO
3emMeferncko Mnpou3BOACTBO, B T.4. ONTUMU3MPAHE napamMeTpuTe Ha TexHuKaTta 3a
pacTuTenHa 3awuTa 3a HamansBaHe Ha OTpuuaTenHOTO M Bb34eNCTBUE BbPXY OKOMHaTa
cpefna, nenetvpaHe Ha pacTUTENHM OCTaTbUM 3@ EHEPrUMHW HyXxXaW, nogobpsiBaHe Ha
NOBBbPXHOCTHUTE CBOMCTBA Ha ObP30M3HOCBALLM Ce AeTannu Ypes HannacTaBaHe.

Mpbckayka HaBecHa Ypenba 3a rpaHynupaHe Ha YcTaHoBKa 3a enekTpoucKpoBo
BeHTMnatopHa MHB-120 pacTuUTenHu octaTbum HannacrtsisaHe

Marnko noBeye OT e4HO geceTuneTve B oThgena ce pa6OTM BbpXy MEeXaHN3NpPaHETO
Ha onepauun oOT TEeXHONTIOr’M4YHUA npouec npu oTrnexagaHeto Ha MacnoganHa po3a —
6e3CI'IOpHVIFIT CMMBOJT U OCHOBaHME 3a HauuMoHaliHa ropaoct Ha CTpaHaTa HMU. I'Ipe3
nepmnoga ca obocHOBaHM MeToau, Cb3gadeHn M M3NUTaAHU ca pa6OTHI/I MalnHN 3a
nojiaraHe Ha rpu>kmn 3a pacrteHudTta u 3a peanm3mpaHe Ha eanHCTtBeHaTa HeMexaHu3npaHa
onepauud oT TEXHOJIOrM4ecKkmnd npouec — 6paHeTo Ha LBeTa B pO30BUTE HaCaXxXgeHn4.
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pupefoBa MalinHa 3a 6paHe  MHoroyHKUMOHaNHa MalluHa 3a rnonaraHe Ha rpuxu 3a pacTeHusTa
Ha MacnopgaiiHa posa BpaHe Ha LBeTa B pO30BUTE HacaXaeHUs

AKTyanHu 3a HaleTo CbBpemMue ca u3cnenBaHuaTa, NpPoBeXOaHW U B HACTOALLUS
MOMEHT OT y4YeHUTEe 1 cneumannucTuTe No MexaHu3auusa Ha 3emegenneto. B obnactra Ha
pO30MpoM3BOACTBOTO Cce pa3paboTBa MawmHa 3a CTpaHuyHa pe3uTba Ha
HUCKOpPAas3nonoXxeHun cTbbna, nonerHann B Mexaypeausita Ha po3oBuUTe HacaxaeHus. Ha
eTan onuTeH obpaseL, e KOMOMHMpPaHa MaluMHa 3a 0POpPMSHE Ha MOBBPXHOCT C BMCOKA
AabroobpasHa nexa, nonaraHe Ha TpbOW 3a KaMkoBO HamnosiBaHE W MOKpPMBaAHE C
MynuMpaLwo ¢onmo, KOSTO Aa MOXe Aa ce U3MOoMn3Ba Npu OTrNeXAaHeTo Ha 3eieHYyKOBM,
Aro4onnofHWU, eTepudHo-macneHn u nevebHn kyntypu. PaspaboTBa ce TexHUYecKo
CpeAcTBO 3a TepMmnyHa obpaboTka Ha oTnagHa AbpBecHa mMaca npu Npoun3BOLACTBOTO Ha
ouoBbrneH 3a 3emegenueTto. OnNTUMM3MpAT Ce CUCTEMU 3a TEXHUYECKO ObCcnyxBaHe U
PEMOHT Ha 3emefernckata TeXHUKa.

Hay4HaTta gerHoCT B obnacTta Ha MexaHusauusiTa Ha 3emefenueTo ce peanusnpa
Ha npoekTeH MNpuHUMN B pamkute Ha CenckoctonaHcka akagemmsa (CCA), kbm PoHa
.Hay4dHn nacnegsanuna“ Ha MOH, Ha ocHoBaTa Ha crnopasymMeHusi 3a CbTPYAHUYECTBO C
MEeXAyHapOaHW opraHmM3aumm 1 AOroBopu CbC 3eMefencku npomnssoautenu. MNonyyeHute
pesyntaTu nornyvaBaTt NacHOCT cpej cheunanucTute B OOLLECTBEHOTO MPOCTPaHCTBO
ypes3 pasfnuyHKu opMn 3a pasnpocTpaHeHne Ha MHgopmMauusa. Pesyntatu oT nbpBuUTe
roguMHu Ha pa3BUTUE Ha HayKkaTa Nno MexaHu3aumsa Ha 3eMefenueTo y Hac ca NybnvkyBaHm
npe3 1956 r. B cbopHMK C TpyaoBe Ha MIHCTUTYyTa 3a MexaHu3aumst u enekTpudukaums Ha
CENICKOTO CTOMaHCTBO, KOWTO wu3nu3a kato npunoxeHne Ttom VIII kbM cnucaHue
“‘CenckoctonaHcka mucbn”. [leno Ha ydeHn B obnactta Ha MexaHu3aumatra Ha
3emMegenueTo npes cneasawmre rogMHn ca MoHorpagum, CTOTULM CTaTUK B PEHOMUPaHU
cnucaHus, B T.4. B pedpepmpaHn 1 UHOEKCUPAHN B CBETOBHOM3BECTHUTE 6a3n aaHHn Web
of Science n Scopus. CToTMUM ca U3HeCeHnTe AoKnagm Ha MexayHapoaHU N HaLMOHaNHU
Hay4YHW KOH(pepeHUMM Y HAc 1 YyxBbuHa, B T.4. U Ha opraHuaupaHus exerogHo ot UIMA3P
.Avkona T[lywkapoB® HaydeH opymM C MexayHapoaHo yyactne ,Ekonorms wu
arpotexHosiormm — doyHgameHTanHa Hayka M npaktudecka peanusaumsa“. lNopageHn B
MaTeHTHOTO BeaoMcTBO Ha Pb ca Hag 240 3asBku 3a n3obpeteHnsa kato nosede ot 2/3 oT
TSX ca npusHaTtu. Bendknte 4 nogagenmn ot 2020 r. Hacam 3asiBKM 3a NOSE3HM MOgenn ca
NpuU3HaTK:

PeructpupaHu nonesuu mogenu B NMateHTHoTO BegomcTeo Ha PB ot 2020 T.

Ne HanmeHoBaHue PeructpaunoHeH Ne Rara Ha
3asiBABaHe
1 EnekTtpoaeH matepuan 3a enekTpoMCcKpoBO Ne 3740 U1 27.02.2020 1.
HannacTaBaHe
2 | MogynHa mallunHa 3a posu Ne 3882 U1 21.07.2020 .
3 | MawwuHa 3a pe3ntba Ha po3u Ne 3977 U1 05.11.2020 .
4 | MawwHa 3a 6paHe Ha MacnoganHn posu Ne 4034 U1 23.02.2021r.
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PaspaboTkute Ha ydyeHuTe B obnactra Ha MexaHu3auusiTa Ha 3emMedenueTo ca
BMCOKO OLEHsIBaHM OT cneumanucty B OpaHwa M HamumpaT LUMPOKO MNPU3HaHME Ha
npaBMTENCTBEHO HMBO. [1BaMa y4yeHn OT Cb3AafdeHust KaTo LeHTbp 3a Hayka B obnactra
Ha MexaHusauuaTa Ha 3emegenneto MHCTUTYT HUMECC ca ygoCToeHu CbC 3BaHWMETO
»3aCIYXUI geaterni Ha TexHukaTta’, geceT Yy4yeHu ca HocuTenn Ha opaeH Kupun wm
MeTogui“ Il cT. u Tpuma Ha | CT., ABamMa y4YeHu ca HarpageHun ¢ opaeHa ,YepBeHo 3Hame
Ha Tpyaa“, a apyru wecT ¢ ,HapoaeH opaeH Ha Tpyaa“. 3a uanoctHa AEVHOCT 1 No criyyan
40-roguwHuHata cn WHCTUTYTBT € HarpageH C opAeH ,YepBeHo 3Hame Ha Tpyaa“
MHoOrobporiHmM ca nonyvyeHuTe KOMEKTUBHM Harpagu OT HaUWOHANHW U MeXayHapoOHW
N3NoXeHns 3a 3emenericka TexHuka. Camo npes nocnegHuTe 7 roguHu kato nobegurenm
B KOHKYPCWM 3a WHOBaAUuW, OpraHu3MpaHu B paMKuUTe Ha MexayHapoaHaTa
cenckoctonaHcka uanoxba AIMPA ot lMnoBauBCKMA NaHaup, ca HarpageHu 6 HayyHu
pa3paboTku.

P ‘._...._..%_

3‘—’\ = ‘\ =

Harpap,el-wl eKCnoHatu B KOHKprM 3a MHOoBaLUuu, opraHM:mpaHM B paMKVITe Ha MexqquaponHaTa
cenckocTonaHcka usnoxoa ArpA

Pasgen Ha KOHKypca 3a
Ne EkcnoHat A yp MNoguHa
MHOBaL UK
1 TexHonorus 3a onon3oTBopsiBaHe Ha buomaca ot TexHornoruu 3a 2018
naBaHgyna 3a eHeprunHu uenu pacTEHNEBBACTBOTO
Cb3gaBaHe Ha HOBM MOKPUTUSA C BUCOKA TBBPLOCT, o
- HayyHa genHocT n
2 | U3HOCOYCTOMYMBOCT M TPUBOEEKTUBHOCT Ypes pa3paBoTKM 2019
€ITEKTPOMCKPOBO M ra3onyiaMbyHO HannacTaBaHe
MaLwnHKn, nHBEHTap U
3 | MawwuHa 3a po3un - MHOroOyHKLMOHaHa TEXHosormm 3a 2020
pacTEHNEBBACTBOTO
4 MHcTanauma 3a npevyncTBaHe Ha CAbHY0rneaoBo Hay4Ha genHocT n 2022
Macno ¢ NOMOLLTa Ha ynTpa3ByKOBO None pa3paboTku
TexHonorusi 3a nogobpsiBaHe Ha MOBLPXHOCTHUTE
5 o AooP P Hay4Hu pa3paboTku 2023
CBOWCTBA Ha TUTAHOBU U CTOMaHEHU M3aenus
YCTPOMCTBO 3a NacMBHO COpTUPaHe Ha NroaoBe U
6 P pTvp a Hay4Hu pa3paboTku 2024
3eneHyyum
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HaTtpynaHuTe npe3 roguHuTe 3HaHWS 1 ONUT y4yeHuTe B obnactTa Ha MexaHusauusaTa
Ha 3emMedenueTo npegasaT HEOTMEHHO. oaroTBeHn nog TAXHO PbKOBOLCTBO M YCNELIHO
3aWmMTeHn ca AucepTauMoHHM TpydoBe OT Hag 55 [OokTtopaHTa, cefeM OT  KOUTO
yyxxgecTpaHHu rpaxgaHn. Camo npes nocrnegHnte 3 roguHU ca 3almTeHn 2 guceptaumm
3a OHC «aokTop» 1 edHa 3a Hay4HaTa CTerneH «4OKTOp Ha HaykuTe». EQuH JOKTOpaHT e
OTYMCMIEH C NpaBO Ha 3aluTa, a ABamMa [OOKTOpaHTa M B MOMeEHTa ce oby4aBaTt no
cneumnanHoctta «MexaHu3aumss W enekTpudukaums Ha  pacTeHUEBBLACTBOTOY.
MHorobporH1 ca M3HeceHuTe nekunn npen cneuynanuctu ot OpaHwa, npegocTaBeHuTe
KOHCynTauMmM Ha 3emMedenckum npoumsBoauTenu no npobnemute Ha MexaHu3MpaHOoTO
3emenenue, nposeaeHUTe NMHPOPMAaLMOHHN OHMW.

[MoHacTosWweM npeacTaBUTENIM Ha Haykata No MexaHusauus B 3emedenueTto ot
otaen M3uXMC ca npuBnedYeHn B peauua KOMUCUM OT HaAUMOHANHO 3HA4YeHMEe KbM
MUHUCTEpPCTBAaTa Ha 3eMedenMeTo, Ha TpaHcnopTa U CboOLLEeHNATa, HA KOHOMUKaTa, KbM
doHa ,HayyHn nscnegsaHus®, BKNOYEHN ca B paboOTHM KONEKTUBK 3a pa3paboTBaHETO Ha
METOAMKN U HOPMaTMBHU OOKYMEHTM B obnacTtta Ha 3emegerickata TEXHWKa, y4acTBaT B
CbCTaBUTE Ha KOHTponupawm opraHum B pamkute Ha CCA, B pbKOBOOHM OpraHu Ha
obeanHeHna HeTuTyT H. MNywkapos®.

B 3akno4eHue:
WM Ha 75 rogmHun HaykaTa 3a MexaHu3auus Ha 3emenenueTo e Teopswal
[la cu noxenaem ga cme 3gpasn,
Aa ycnsgsame fa ce crnpaBsiMe C npeaussukatencTeata Ha CbBpEMUETO
N NPOABLITKUM Aa Cb3daBaMe TEXHUKN U TEXHOMNOMK 3a 3emeaenueTto B brnrapus!
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lMpunoxeHue

PbkoBoaguTenu Ha CTPYKTYypuTe C Hay4Ha OenHoCT
B obnactra Ha MexaHM3auusiTa Ha 3emeernueTo npe3 rogmHnuTe

NmeHa,
Hay4YHO 3BaHue,
Hay4yHa cTeneH

3aemaHa
pBbKOBOAHA
ANMBbXHOCT

Mepuoa Ha
3aemaHe Ha
ANbXHOCTTa

KpaTku gaHHm

CTAHUMNA 3A MEXAHU3UPAHE HA CEJICKOTO CTONAHCTBO

MBaH Newwes aupekTop 1949 - 1951 r. | Pabotn B obGnactta Ha W3NUTBAHETO Ha
KoctoB 3emMefenckM MawuHW, U3crefBaHeTo  Ha
ceMeyncTayHu MalunHW, obessapassBaHeTo
Ha cemeHa u 6opbata c HenpuaTenu u
BpeauTenu no KynTypHUTE pacTeHUs.
MbpBu  agvpektop Ha  CraHumsita  3a
MexaHM3auusi Ha CEeNcKOTO CTOMaHCTBO.
JTio6omup TpudoHoB OupekTop 1951 — 1954 r. | YyactBa B narpaxgaHeTo Ha
KoHcTaHTMHOB MalwuHoTpakTopHuTe ctaHumm (MTC) B
npodecop Bvnrapua. PasnpoctpaHsiBa 3emefenckara

KynTypa W 3HaHWa N0 MexaHusaums Ha
cenckoto cTonaHcTtBo. 3aema  peauua
PBKOBOAHWU AMBXHOCTM B AbpXaBaTa, B T.u.
KaTo 3aMECTHUK-MUHUCTbP Ha 3emMeenuneTo.
Bun e npegcraButen Ha bBbnrapya B
paboTHaTta rpyna Mo MexaHu3auus Ha
CernckoTo cronaHcTBo npu MkoHomumyeckaTa
komucma 3a Epona (MKE), oTroBopeH
cekpetap npu [locTosHHaTa Komucus Mo
cernckoto cronaHctBo Ha CbBeta 3a
MKOHOMMYecka B3anmonomoly (CKB).

HAYYHOU3CIEOOBATEJNCKA MHCTUTYT NO MEXAHU3ALUUA U ENEKTPUOUKALINA HA
CEJICKOTO CTOMAHCTBO u Herosu CTpyKTypHU BapuaHTu B nepuoga 1954-2000 r. (HUMECC -
UMMECC — HUWMMECC — HUMTCM — HUMECC)

Hukona CtosiHoB
Fanpapos
CT. H. C. | CT. MHX.

ANPEKTOP

1954 - 1959 .

Pabotn B obnactta Ha MexaHu3MpaHuTe
TEXHONMOrMM 1M MallMHUTE 3a MNpOM3BOACTBO
Ha  3bPHEHO-KUTHW W  3bPHEHO-6060BM
KyNnTypu W ChAbHYOrMNen, cnegxbTBeHaTa
00paboTka, CyLEHEeTO U CbXPaHEHUETO Ha
3BbPHOTO " cnamara. EovH oT
opraHusatopute Ha nbpeute MTC un awm-
pektop Ha nbpBata MTC B bBbnrapus.
PbKkoBoOuTENn M y4acTHMK B Cb3daBaHEToO,
n3cnegBaHeToO M NpunaraHeTo B MpakTvkarta
Ha  NbpBUTE  CUCTEMM  MAaLIMHM  3a
KOMMEKCHa MexaHu3aums B
CencKOCTOMaHCKOTO NPON3BOACTBO Yy Hac.

YyactBa B cb3gaBaHeto Ha HMMECC u e
HeroB nMbpBu anpektop. Pabotn B CCA, kaTo
3aMeCTHVK-NpeacenaTen u Hay4YyeH cekpeTap.

Mwuxann XpuctoB
MuxannoB
O-p VHX.

ANpPeKTop

1959 - 1963 r.

HayyHa komneTeHTHocT B obrnactta Ha
MexaHu3aumaTa Ha npouecute B CeNickoTo
CTOMaHCTBO.
MbpBMAT yyeH C HayyHa cTeneH - KaHguaaTt
Ha TexHW4yeckuTe Hayku (QOokTop) paboTun B
UHcTuTyTa.

39




EKOJIONA N ATPOTEXHOJIOTMN — YHOAMEHTAJTHA HAYKA W MPAKTUYECKA PEANU3ALINA

BU3HEC MOJEJN 3A MOOOBPABAHE 3[IPABETO HA MOYBATA

Bacun Qumuntpos
Fpuropos
CT.H.C | CT. NHX.

OVpeKTop

1963 - 1965 .

PaboTtn B obnactra Ha MexaHu3auusitTa Ha
CEencKoCTONaHCKoTO Npon3BoACTBO,
nogobpXXaHeTo U MPOM3BOACTBOTO  Ha
3emepgercka TexHuKa. PbtkoBoaun
HaUWOHaNHN U MeXayHapoOHW CTPYKTYpU B
chepaTta Ha CEerCKOCTONaHCKOTO
MaLLMHOCTPOEHE. HarpaxpgaeaH
HSIKOMKOKPATHO  C  MPaBUTENCTBEHU U
MeXAYyHapOLHU oTNNYnA. ABTOp Ha
pauvoHanusaumm 1 n3obpeteHns. YOoCToeH
€ No4YeTHOTO 3BaHWe ,3acnyxun geaTen Ha
TexHukaTa".

Crato Jlazapos
Oumos
CT.H.C | CT. UHX.

ANPEKTop

1965 - 1968 r.

AKUEeHT B HayyHaTta My [OenHoCcT ca
MalUMHHOTO [OOEHE Ha OBLIETE, XPaHEHETo,
NMOYMCTBAHETO Ha TOpa N MeXaHU3MpaHeTo
Ha nMpouecuTe TMNpUM  CUNaxunpaHe Ha
dypaxunte. PbKoBOAM Cb3gaBaHETO MU
BHeOpsIBAHETO Yy Hac Ha  MNbpBUTE
MHCTanauum 3a JoeHe Ha oBLE NpW NacuLLHM
ycnosus. B onpegenexn nepuoan pabotu B
MWHMCTEPCTBOTO Ha 3emefenueTo, Karto
OVpekTop Ha aupekuunsa “MexaHunsaums”, n B
ovBLLMA CbBeTt 3a MKOHOMMYECKa
B3aumonomowy (CVMB) B Mocksa, kaTto
cekpeTap Ha KoMuUcusaATa MO CENcKo
CTOMaHcTBO. HayyHOTO My TBOpPYECTBO
BkntouBa Hag 150 Tpygoa, B T.M. KHUMWK,
o030pKn, Ooknagu, aBTOPCKM CBUOETENCTBA,
peueH3un 1 ap.

MBaH CtedaHoB
KapanBaHoB
CT.H.C. UHX.

s il

ANPEKTop

1968 — 1978 r.

Pabotn B obnactra Ha MexaHu3auuaTa Ha
TIOTIOHONPOU3BOACTBOTO M J103apCTBOTO,
KaTo yyacTea B pa3paboTBaHETO Ha MaluVHU
N CbOpbXeHusi. ABTOp € Ha u3obpeTeHus.
Hocuten Ha opgeH “HapogeH opaeH Ha
Tpypa“ — 3nateH, opaeH ,Knpun n Metoamin®
Il cT. n opaeH ,Kupun n Metognin“ | cT.

Muxaun Pyces
Konapos
MaLLMHEH MHXeHep

ANPEKTOP

1978 —1979r.

HayyHn komneTeHTHOCTM B obnacTtta Ha
MexaHu3auusaTa Ha 3eMeaernumeTo.

XpucTto Hukonos
CrtosiHOB
CT.H.C | CT. MHX.

ANpPeKTop

1979 - 1992 .

Pabotn B obnactta Ha TpakTopute U
npobrnemMmuTe  Ha  MexaHuMsauuatTa  Ha
TPaHCMOPTHUTE M TOBApPO-pa3TOBapHUTE
pabotu B 3emMegenuetro. YdyactBa B
paspaboTrBaHeTo W BHegpsiBaHeTto Ha 30
MaLUVHU 1 CbOPBXEHUsI. ABTOP U CbaBTOp Ha
Hag 200 nybnukyBaHuM HayyHu Tpygda, 15
kHurn, 20 6pos m3obpeTeHus 1 NaTeHTw.
HapopeH npeactasuten B 37-10 M 38-TO
HapogHo cbbOpaHue. BHocuten e Ha
NPOEKTO3aKOHW, OoTHacALM ce 0o
3emepfernckaTa Hayka, 3emepernckara
TexHuKa, posara W [Apyrute MacnopanHu
KynTypu. Hocuten Ha opaeH “HepBeHo 3Hame
Ha Tpyga“.
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Hwukona
AnekcaHapos
Doces
Aou. O-p VHX.

OVpeKTop

1992 — 1995 r.

Pabotu BBbPXY
MexaHusaumsTa B
NTULEBBACTBOTO "
M3TOYHWULM Ha eHeprus
6uoras). N3bupaH 3a ureH Ha
pbKOBOACTBaTa Ha HaLMoHarnHm "
MEeXOyHapoOHW CTPYKTypu B cdepata Ha
)XUBOTHOBBOHUTE  Hayku. [lpuTexasa
aBTOPCKM CBUAeTencTBa 3a M30bpeTeHus.
3aeman e ANbXHOCTTa 3aM.-U3MbAHUTENEH
AvMpekTop Ha HauuoHanHus ueHTbp 3a
arpapHu Hayku.

npobnemute Ha
CBUHEBBACTBOTO,
HeTpagnUNOHHNUTE
(nonyyaBaHe Ha

WopaaH FocnoanHos
MaHanoToB
aou. O-p UHX.

—

ANPEeKTop

1995 - 2000 .

Pabotn B obnactta Ha cuctemuTe 3a
obpabotka Ha no4yeatTa M ceuTbaTa,
Cb3aBaHETO Ha pabOTHW opraHy U MallnHU
3a OCHOBHa W MexpaypegoBa obpaboTka B
TpaHWTEe  HacaxpgeHwusi, nakeTusauusaTa,
nanetusaumsTa M KoHTelHepusauusTa Ha
3emegencks Ttosapu. AsBTop Ha Hag 100
Hay4yHW 1 Hay4YHO-MONynsApHU nybnukauuu, 11
KHUMM 1 6poLuypu, 13 n3obpeTeHus.
PbKkoBOoOu peguvua HaLMOHanHW CTPYKTYpW.
Mo HeroBa vaes ca Cb3gafeHn U € MbpBUAT
pefakTop Ha CTydeHTckata MHOroTMpaxka
,CTyaeHTtcka nckpa" Ha BUMMECC-Pyce, B-k
.~3emMegencka  TexHuka" " cnucaHue
-MexaHunzaums Ha 3emepenuveTo". HarpageH
e ¢ opgeHu ,MepBeHO 3Hame Ha Tpyaa“ u
~.HapoaeH opaeH Ha Tpyga“ — cpebbpeH.

MHCTUTYT NO MENAN

OPALIMN N MEXAHU3ALINA

MnameH OaHes anpekrtop 2001 - 2003 r. | MbpBM AMpeKkTOp Ha WHCTUTYTa, obeanHun

MNMeTkoB HUMECC " NXM. Hay4yHute My

A0, O-p VHX. KOMMETEHTHOCTU Ca B YNpaBfeHWeTo wu
HopmaTMBHaTa ypenba B
XvapomenuopauumTe n NOSIMBHOTO
3eMegenue, TEXHOMOrMUTE W TEXHUKMTE 3a
KarnkoBO HanosiBaHe U MWKPOAbLXAyBaHe Ha
3emMefenckuTe KynTtypu, TexHornormite 3a
OTBOAHSIBaHe " nopobpsBaHe Ha
3emepfenckuTe 3emu, €eKoMnornyHuTe
npobnemMn B MENMOPUPaHNTE 3EMMN.

Hukonan MuHkos 3aM.-ANpeKTop C

MapkoB pecop

A0, O-p VHX. ,MexaHm3auus Ha

3emegenveto’

Hukonan MuHkos anpekrtop 2003 -2011r. | Pabotn B oObGnactTa Ha cuctemute 3a

MapkoB obpabotka Ha no4yBatTa U ceuTbaTa B

A0, O-p UHX. noneBbACTBOTO M TpaviHUTE HacaxaeHwus,

TexXHonornnTe 3a eHepFI/IIZHO
ononsoTteBopABaHe Ha oTnagHata 6vomaca B
3emegenneTo n ap. YyactBa B
pa3pa60TBaHeTo Ha CucTtemun OT MaLUMHK 3a
KOMMJ1eKCHa MexaHun3auunsa Ha
CEeJICKOCTOMaHCKOTO npon3BoACTBO,
MexayHapogHa cuctemMa OT MalnHKU  3a

3emegenveto. PwbkoBogM UM y4actBa B
pa3paboTBaHeTo, Y3aKOHSABAHETO "
BHEOPSIBAHETO Ha 3eMefesiCku  MallUuHW.

Hocuten e Ha “HapogeH opaeH Ha Tpyaa“ -
cpebbpeH.
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Munxo AnkoB MuxoB
npod. 4-p UHX.

OVpeKTop

2011 -2012r.

Pabotn B obnactra Ha opraHusauusTa Ha
obcnyxBaHeTO, pEMOHTa U eKkcnfoartauusTa
Ha 3emepernckaTa TexHWKa. YdyacTBa B
pa3paboTBaHeTO Ha TEXHOJSI0rnH,
HOpPMATUBHM  OOKYMEHTM U  Hapeabw,
WMHCTPYKLUKN 1 yKa3aHus 3a NpunaraHeTo nw.
B obeguHennsa wHctuTyT H.lMywkapos® e
3aemarn OANbXHOCTTa ,3aM.-ANPEKToP".

HAYYEH OTOEN NO MEXAHU3ALUA B pamkute Ha UMA3P ,,Hukona NyuwkapoB*

Meoprn Qumntpos
KoctaguHoB

npod. A-p UHX.

pbkoBOOUTEN
HanpasneHue

C Tpu oTAoena B
obnacTTa Ha

MexaHusaumdaTa

mapt 2012 —
HoemBpu 2018 r.

Pabotm no npobnemn, CBbp3aHM C
MexaHu3auuata Ha  3emMedenveto U
pactutenHarta 3awuTa, YCTON4YMBOTO
3emegenve, MoaenMpaHeTo Ha npolecute u
TAXHaTa ONTUMU3auusa, enekTPOUCKPOBOTO
HannacTasa 1 Ap. ABTOP € Ha TexHonornm m
MalUvHW, BHeApeHu B npakTtukaTa. ima Hag
200 Hay4yHU nyonukaumu, B T.4. 9 KHUIK, KaTo
44 ot nybnvkauumnte ca ¢ umnakt daktop /
UMMNaKT paHr. YyacTBa B peavua HayyYHu U
€KCMNepTHN CbBETU, KOMUTETU U KOMUCUUN KbM
CCA, MVHUCTEpPCTBO Ha 3emedenveTo u
XpaHuTe, MUWHWUCTEPCTBO Ha WKOHOMMUKaTa,
doHp ,HayyHu unscneppaHus“. PvkoBogun e
5 ycnewHo 3awuTnnmn JoKTopaHTa.

PymeH Munes
Topopos
Aou. A-p VHX.

peKOBOOUTEN
oTagen

aekemepu 2018
—manm 2022 r.

Pabotm B obnactta Ha ceutbara Ha
3BbPHEHO-KUTHM N OKOMHU KynTypu, centbarta
Ha pgpebHM cemeHa, pascaxgaHeTo Ha
3€MIEHYYKOBN UM TEXHUYECKM  KYyNTypw,
TOpeHeTo, noysoobpaboTkaTa,
npocpmnupaHeTo UM MpoKapBaHETO  Ha
HanoWTENHU N OTBOAHUTENHN KaHanw.
PtkoBogn M yyactBa B paspaboTBaHeTo,
y3aKOHABAHETO UM BHegpsiBaHeTO  Ha
3emMeernckM MalluvHu.

CHexaH VBaHoB
BoxkoB
npod. 4.T.H. HX.

pbkoBOAUTEN
oTgen

cneqn
23 man 2022 .

Paboty B obnactta Ha MobunHaTa
eHepreTMka W TpaHcnopTa 3a Mankute
3emMeerickn cTonaHcTBa, onTuMmM3aumsaTa Ha
npameTpuTe MU U3NOM3BAHETO HAa MAaLUWMHHO-
TpakToOpHWUTE  arperatM, MeXaHU3NpaHOTO
oTrnexpgaHe u 6paHe Ha mMacnojanHa poasa.
YyacTtBa B paboTaTta Ha eKCnepTHM CbBETU U
KOMMCUK KbM MUHUCTEpCTBaTa Ha
3emenenueTo, Ha TpaHcnopTa "
CboOLLEeHNsATa, HA MKOHOMUKaTAa, KakTo U B
pamkmte Ha CCA. B obegnHeHUss MHCTUTYT
oH.Iywkapos” e un3bupaH 3a HaydeH
cekpetap, npeacenaten Ha OCY, uneH Ha
HayuyHusa cbBeT ©n gp. ABTOp € Ha
pa3paboTku, npueTu 3a BHedpsiBaHe B
npakTukarta, perMcTpmpaHun nonesHn mMogenmu
B [laTeHTHOTO BepgomctBo Ha PB. HayyHu
pa3paboTku, U3MBIHABAHU OT KONEKTUBMW MOA
HEroBO pPbKOBOACTBO, Ca OTAMYEHU C
Harpaaw.
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OUR SCIENTISTS WERE AHEAD OF THEIR TIME
Alexander Sadovski*

*e-mail: bsc.ieas@yahoo.com

Abstract

The report introduces the founder of Bulgarian Soil Science and two prominent
scientists and directors of the Institute of Soil Science "Nikola Poushkarov". These are
Nikola Poushkarov, Assoc.Prof., Ph.D, Lyuben Glogov and Prof. D.Sc. lvan Garbouchev.
Lyuben Glogov is the forerunner of Precision Agriculture and Ecological Engineering. His
activities and works laid the foundations of these directions in Bulgarian agriculture. Ivan
Garbouchev, as a leader and scientist, implemented the ideas of Sustainable Agriculture
and was the forerunner of the use of Geographical Information Systems in Bulgarian soil
science. Basic biographical data about these scientists and some facts about their
activities are presented.

Key words: Glogov, Garbuchev, GIS, ecological engineering, sustainable
agriculture, precision agriculture, Poushkarov.

HALLUX YYEHU U3NPEBAPUIIM CBOETO BPEME

AnekcaHabp CagoBCKu

Peslome

B goknaga ce npeacTtaBaT podoHadanHuka Ha 6bArapckoTo NoYBO3HAHME M ABamMa
M3TbKHATU Y4YEeHU U pbKoBOAUTENM HA MHCTUTYTa No no4vBo3HaHue ,Hukona [Mywkapos®.
ToBa ca Hukona [lMywkapos, Oou. K6H. JllobeH moros mn lMpod. OH. MBaH bpOydes.
JTtobeH Moroe e npenrteya Ha lNpeumsHoto 3emenenve n EkonormyHoTo MHXEHepcTBO.
Herosata gelHOCT M TpygoBe NMOCTaBAT OCHOBUTE Ha Te3W HanpasrieHust B 6bnrapckoTo
cencko cronaHctBo. MBaH bpOyyeB KaTto pbKOBOAUTEN M YYEH peanu3npa uaeute Ha
ExonorocbobpasHOTO 3emMedenue M e npeareya Ha M3non3eBaHeTo Ha [eorpadpckute
MHdpopmaumoHHn Cuctemm B ObnArapckoTo noyBo3HaHue. [lpencrtaBsaT ce OCHOBHM
OuorpaunyHm gaHHKU 3a Te3n y4eHU N HAKOW (paKTu 3a TAXHaTa AENHOCT.

Knw4yoeu Oymu: [noroB, [bpbydeB, [MNC, eKONOrmM4HO MHXEHEPCTBO,
ekonorocbobpasHo 3emenenue, npeumsHo emeaenue, MNyuwkapos.

Introduction

The Institute of Soil Science "Nikola Poushkarov" was the main Institute in the
system of the Academy of Agricultural Sciences (later transformed into the Agricultural
Academy). In 1972, the new buildings of the Institute were built with modern laboratories
and a computing center (Figure 1). During 1970-1990, the Institute enjoyed international
fame and importance. It was visited by many foreign government delegations - Mexican
President Jose Portillo, Iranian Shah Reza Pahlavi, Congolese Prime Minister Louis-
Sylvain Goma, Guinean President Ahmed Sekou Toure, USSR Prime Minister Nikolai
Ryzhkov and many others (Figure 2).
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Figure 2. Visit of Sékou Touré from Guinea to the Computing Center

It will not be an exaggeration to say that the Golden Age of the Institute "N.
Poushkarov" is the period from 1973 to 1986, when Prof. lvan Garbuchev and Associate
Professor Lyuben Glogov were its directors. It is important to point out that during this
period, the optimal ratio of 1:2 between scientific workers, their support staff of specialists,
and the relevant administrative staff was observed.

At the time of Garbouchev, the Institute had a staff of 700 people. It includes the
following sections: Genesis and classification of soils (Slaveiko Krastanov), Soil erosion
(Neicho Onchev), Fertilization (Dobrin Illkov), Agrochemistry (Dimitar Stoyanov), Soll
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physics (Vera Galeva), Soil cultivation and crop rotations (Dafina Djumalieva), Statistics
(Yordan Shanin), Soil Mapping (Asparukh Hadzhiyanakiev), Agrophysics (Ilvan Varlev),
Economic Analyzes (Miroslav Benevski).

At the time of Glogov, the Institute had a staff of 1,100 people. It includes the
following directions: 1. Balance, protection, and restoration of soils (Lulcho Raikov), 2.
Programming of yields (Lyuben Glogov), 3. Increasing and regulating fertility (Milka
Milcheva), 4. Agrophysical research (lvan Varlev), 5. Soil-agrochemical service for
agriculture (Asparukh Hadzhiyanakiev), 6. Mathematical Modeling and Information and
Computing Center (Alexander Sadovski) (Teoharov, 2016). It should be noted that Prof.
Teoharov omitted the sixth independent direction in his article.

A great advantage of the Institute was its extensive network of 23 experimental fields,
where planned field trials are conducted. These trials provide objective information on soil
conditions and crop development.

Many scientific meetings, symposia, and consultations with internationally renowned
scientists are held at the FAO Program of the Institute. Names worth mentioning: FAO
Project Leaders Prof. Elgabali and Dr. Devan; Prof. Hans Yenni of the University of
California, Berkeley; Prof. Tadakatsu Okuno from Japan; Dr. Howard Hayes of Colorado,
USA; Prof. John Gower of Rothamsted Experimental Station, England; Dr. Stein Bie from
Norway; Dr. Julian Dumanski from Canada; Academician Ivan Shatilov from VASHNIL,
Prof. Ratmir Poluektov from Leningrad, Dr. E. Halsworth from Australia and the General
Secretary of the International Union of Soil Scientists (ISSS) Istvan Sabolch.

It can be stated with regret that as of December 31, 2019, the personnel of ISSAPP
"N. Poushkarov" amounts to 181 people, and the ratio of scientists to specialists with
secondary and higher education (without administration) is 1:1.

NIKOLA PETKOV POUSHKAROV

He was born on December 14, 1874, in Pirdop, then in the Ottoman Empire. He
completed his primary education in his hometown, graduated from high school in Sofia,
and taught as a teacher in Mirkovo.

In the period 1898-1901, he studied natural sciences at Sofia University. Died on
February 18, 1943 in Sofia. Without being appointed as a researcher, in 1909 he wrote the
capital work "Formation of the soil" and thus began the study of the genesis and formation
of soils.

After this period, active scientific research, journalistic, and public activity began. At
his suggestion to the Minister of Trade and Agriculture, in 1911 a Soil Science Section was
opened at the State Agricultural Experimental Station in Sofia. This historical date is
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considered the birthday of Bulgarian soil science, and the head of the section is the first
soil scientist in our country (Teoharov, 2019).

After specializing in Germany from 1914-1915, he became thoroughly acquainted
with the Russian Dokuchaev school, he continued to carry out a large-scale scientific
program for the study of soil and land resources in the country.

Poushkarov was the first scientist in our country who established the basic
regularities of the geographical distribution of soils and proved the Agroecological
approach to their use. He developed the first National Soil Map and the first methodology
for bonitet assessment of agricultural land, which he implemented in municipalities. Thus,
he is rightfully recognized by the new generations of researchers as the Patriarch of
Bulgarian soil science.

ASSOCIATE PROFESSOR PhD. LYUBEN VIDELOV GLOGOV

Born on December 17, 1930, in Rogozen village, district Vtatsa. Died December
1987, Sofia.

He graduated from high school in the town of Byala Slatina, and graduated from the
Faculty of Agronomy of HAI "G. Dimitrov" in Sofia. From 1959 to 1962, he participated in a
Komsomol brigade in Magnitogorsk, USSR, where he worked as an agronomist. During
the period 1963-1966, he was a postgraduate student at the Department of Plant Breeding
at the Moscow Agricultural Academy "K. A. Timiryazev", where he defended a dissertation
on the topic "Influence of different agrophones on the productivity of photosynthesis in
different varieties of maize". Then he joined the Department of Plant Physiology as an
assistant at the University of Agricultural Sciences "G. Dimitrov", Sofia.

He is the director of the Institute of Soil Science and Yields Programming "N.
Poushkarov" from 1977 to 1986 (BI4, 2007, ctp. 63).

Lyuben Glogov is the forerunner of Precision Agriculture and Ecological Engineering.
Precision Agriculture is defined as: "a modern concept of agricultural management using
digital techniques to monitor and optimize agricultural production processes". The main
point here is optimization. Instead of applying the same amount of fertilizer to the entire
field, precision farming involves measuring soil variations in the field and adapting the
fertilizer strategy accordingly. This results in optimized fertilizer use, cost savings, and
reduced environmental impact (EPRS, 2016; AgroCares, 2020).

Lyuben Glogov developed and implemented the Agroecological approach in crop
production (Fnoros n ap., 1980; Moros., 1981; 1984). This approach is an element of
Ecological Engineering.
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Ecological engineering was introduced by Howard Odum et al. (1963) as the use of
natural energy sources as the predominant input to the manipulation and control of
ecological systems. The origins of ecological engineering lie in Odum's work with
ecological modelling and ecosystem simulation to capture holistic macro-patterns of
energy and material flows affecting the efficient use of resources (Wikipedia, 2024).

Glogov has a registered invention in Moscow - Device for determining the moisture
supply of plants (Fnoros, CeeHTUUKNA 1 Op., 1979).

At the invitation of Academician Ivan S. Shatilov, Chairman of VASHNIL, a delegation
of the Bulgarian Academy of Agricultural Sciences was invited to participate in the All-
Union Conference on Programming of Agricultural Crop Yields, held in Volgograd from
March 13 to 15, 1973. The composition of the delegation included Academician Kunyu
Stoev, Associate Professor Maria Kozareva, Associate Professor Lyuben Glogov, and
Res. Ass. Alexander Sadovski (Figure 3).
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Figure 3. The AAS delegation in Volgograd, 1973

At the conference, interesting reports were presented by Prof. A. Klimov, Dr. Yu.
Ross, Member-cor. T. Kulakovskaya, Prof. Baranovsky and others. These achievements
marked the beginning of yields programming in Bulgaria (LLaTtunos, YyaHoscku, 1980).

An interesting episode is worth noting. After the conference, at the gala dinner
organized by the Volgograd City Committee of the CPSU, one of their associates was
invited to sing a few songs. She was obviously a good singer and after two songs Lyuben
Glogov, who could play the accordion very well, asked to sing songs too. That's how the
competition turned out. After they had both sung a few, he played an old Siberian song.
Then the singer exclaimed: "Where did he dig it!" and admitted defeat.

Lyuben Glogov encouraged the development and implementation of the Automated
Agrochemical Service System (ImoroB wn pgp., 1977). During the visits of foreign
government delegations, the sites were the Brushnarova Laboratory, the Computing
Center, and the Semi-automatic line for mass agrochemical analysis (Figure 4).
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S

Figure 4. Visit the semi-

automatic PALMA line

Glogov worked on a Project for the construction of a Cybernetic system for the

technological management of crop production, the task of which was approved by the
Chairman of the CC of NAIC (['moros, 1985a, b).

In 1986, Lyuben Glogov was finishing his Doctoral dissertation, which unfortunately
he could not defend due to his untimely death.
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PROFESSOR DSc. IVAN PETROV GARBOUCHEV

Born on January 1, 1924, in Malenovo village, Yambol district. Died 1997, Sofia.

He graduated from the Secondary Agricultural School in the town of Sadovo, and
graduated from the Kharkov Agricultural Institute "V.V. Dokuchaev", Ukraine.

From 1953 to 1961, he was the director of the Dobrudja Agricultural Institute, General
Toshevo. During the period 1961-1962, he was Deputy Minister of the Ministry of
Agriculture. He specialized at Rothamsted Experimental Station, England, under Professor
George W. Cooke.

From 1964 to 1977, he was the director of the Institute of Soil Science "Nikola
Poushkarov" with a break of 2 years, when he was Deputy Rector of the Agricultural
Academy. He worked as an advisor in FAO and Head Sector for the Protection and
Reproduction of Lands and Soils in the UNEP program (BINA4, 2007, ctp. 35).

The main direction of his scientific work is Sustainable Agriculture. The goal of
sustainable agriculture is to meet society's food and textile needs in the present without
compromising the ability of future generations to meet their own needs. Producers can use
methods to promote soil health, minimize water use, and lower pollution levels on the farm
(Agricultural Sustainability Institute, 2019); (Wikipedia, 2019).

The term "Sustainable Agriculture” was defined in 1977 by the USDA as an
integrated system of plant and animal production practices having a site-specific
application that, in the long term, will:

* meet human needs for food and fiber;

« improving the quality of the environment and the natural resource base on which
the agricultural economy depends;

* make the most efficient use of non-renewable resources and on-farm resources and
integrate, where appropriate, natural biological cycles and controls;

» maintaining the economic viability of agricultural operations;

« improving the quality of life of farmers and society as a whole.

On the initiative of Ivan Garbouchev, work was started on the creation of an
Automated System for Fertilization Recommendation (MepbyyeB, Caposcku, 1974;
Mpbyyes n ap., 1975; Mpbyyes, CapoBcku, 1978).

He paid special attention to the phosphorus problem and the chemicalization of
agriculture (Garbouchev, 1981). In 1982, the invention "Method for obtaining
superphosphate-phosphoric fertilizer" was awarded, the work of Prof. Dr. lvan Garbouchev
with a team from the Institute of Soil Science "Nikola Poushkarov".

His doctoral dissertation on this topic was published in Bulgarian and Russian
(Mpbyyes, 1978; MNbipbyyes, 1981).
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Ivan Garbouchev is the forerunner of the use of Geographic Information Systems in
Bulgarian soil science (Garbouchev et al., 1978). A geographic information system (GIS) is
a computer system for capturing, storing, verifying, and displaying data related to positions
on the earth's surface. A GIS can display many different types of data on a single map,
such as streets, buildings, soils, and vegetation. This allows people to more easily see,
analyze, and understand patterns and relationships (GIS, 2024).

Ivan Garbouchev organized the Second Conference of the International Society for
Soil Information Systems (ISSS) in Bulgaria (Sadovski, Bie, 1978). With the participation of
prominent experts in the field Dr. Stein Bie, Prof. John Gower, Dr. Jean Riquier, Dr.
Klostermann, and Prof. Teyachi (Figure 5).

Figure 5. Second Conference on Soil Information Systems, 1977

Thanks to Garbouchev's efforts, funds were secured under the FAO project to
purchase modern computing equipment for the Institute. It was the most powerful
minicomputer at the time for the country.

Figure 6. NOVA-ECLIPSE minicomputer at ICC, 1976
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With his help and the developed software, in 1980 recommendations were given for
the fertilization of 71,404 fields covering 30,210,738 decares. For these achievements, the
project team was awarded by SCSTP with a certificate and a cash prize (QKHTTI1, 1980).

An interesting and unknown episode related to the transfer of Prof. Garbouchev to
Deputy Rector of the Agricultural Academy and the appointment of Prof. Kiril Enikov as
director of the Institute. There was general dissatisfaction at the Institute and a petition for
Garbouchev's return appeared, initiated by Elena Neykova-Bocheva. The horrified party
leadership of the Agricultural Academy is trying to hold the signatories to account. A small
group of enthusiasts wants a meeting with the Minister of Agriculture Valkan Shopov. He
noted that he knew Garbouchev's high scientific and organizational qualities, but was
unable to help his recovery. The next meeting of this group was with the Secretary of the
Central Committee of the BCP Ivan Abadjiev, but he rudely refused them. They only had
the hope of a meeting with the General Secretary of the BCP Todor Zhivkov. Later, such a
meeting took place and after a visit of Zhivkov and First Deputy Chairman of the Council of
Ministers Tano Tsolov with a foreign delegation to the Institute, it was decided that Ivan
Garbouchev to be reinstated as Director of the Institute "N. Poushkarov".

The years after 1997 were a period of gradual reduction in the number of scientific
and support staff of the Institute and underestimation of its importance for Bulgarian
science and agriculture.

Due to the improper and ownerless attitude of the Ministry of Agriculture and the
Agricultural Academy to the Institute, the large building of the Department of Large-Scale
Soil-Agrochemical Research collapsed and was then completely destroyed.

In the last few years, the "Nikola Poushkarov" Institute of Soil Science,
Agrotechnologies and Plant Protection managed to overcome financial difficulties through
a significant increase in the projects financed by the Scientific Research Fund, the
Agricultural Academy and the programs of the European Union. The Institute has a staff of
154 people. The scientific issues of research are also enriched. An invention patent has
been registered.

Let's hope that a future Bulgarian government will be found that will understand the
importance and need for a strengthened and large Institute of Soil Science and the
restoration of the Bulgarian Academy of Agricultural Sciences.

Conclusion

Let's pay tribute to the Patriarch of Bulgarian soil science, Nikola Poushkarov, on the
day of the 150th anniversary of his birth!

The period from 1973 to 1986, when the directors of this institute were Associate
Professor Lyuben Glogov and Professor Ivan Garbouchev, can be called the Golden Age
of the Institute "N. Poushkarov".

Their scientific and organizational qualities are highlighted as forerunners of modern
scientific fields - Ecological Engineering, Sustainable Agriculture, Precision Agriculture,
and Geographical Information Systems.
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Abstract

In Greece, agriculture plays a key role in supporting the socio-economic sustainability
of rural areas, as this sector is the main user of agricultural land. In Greece, agriculture
covers a large part of its territory. The agricultural sector is a key pillar of the national
economy and also the contributor to food sufficiency, as a major supplier of food
processing and is closely linked to the transport, wholesale and retail sectors.

Key words: Soil resources, Sustainable agriculture, Agricultural production, food
manufacturing.

Introduction

Agriculture plays a multidimensional role, covering many and sensitive sectors, both
socio-economic and environmental. In the past, the contribution of the agricultural sector in
Greece was a means of reviving the post-war economy of Greece, while in the current era
of global economic crisis and pandemic remains stable and has always been of
considerable means of growth. It participates in many indicators of the economy and
affects it to a great extent. Agriculture's contribution to the economy is attained through the
products produced and through the foreign exchange markets involved. In addition, it is a
feeder of a range of products and services, determining both food self-sufficiency and food
safety, producing better and safer food, regulating other sectors of the economy, such as
processing and the country's trade balance. Sustainability of agricultural production is vital
for humans because agriculture is the main food resource for the growing population. Soil
fertility management and quality-health is the key to the development of sustainable
agriculture (Simonis and Setatou, 2008). At the same time, agriculture has been
implementing regulations in recent years, by preserving and protecting the environment.
The participation of agriculture in the development of a country's economy depends on
many factors, such as the country's national wealth, territory, its international relationships
and the level of economic development. The larger the agricultural sector, the greater its
participation in the economy. It is also a fact that as an economy develops, the
participation of the agricultural sector decreases and this is due to the inelastic demand for
agricultural income and the increase in agricultural inputs from non-agricultural sectors, as
well as the increase in the share of expenditure of its products intended for processing.

Materials and Methods

In this paper, the statistical data used have come from the databases of the Hellenic
Statistical Authority, of the Ministry of Rural Development and Food and are supplemented
with additional information from Eurostat.
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Results and Discussion

The agricultural sector is a key pillar of our national economy. The sector is a key
contributor to food sufficiency, is a major supplier of food processing and is closely linked
to the transport, wholesale and retail sectors. The agricultural sector in Greece is
characterized by the large number of small farms. The number of agricultural holdings in
Greece is about 800,000 and their average size is 4.5 hectares. The total cultivated
agricultural land (arable crops, horticultural land, permanent crops and areas in fallow) in
the year 2022 amounts to 28,959.7 thousand hectares.

In 2022, arable crops (net area) occupy 56.6% of agricultural land (16,381.6
thousand acres). There is also an agro-food sector and animal husbandry. Livestock
production is of special economic, social and environmental value, as it is a multifunctional
activity that utilizes mountainous and disadvantaged areas of the country, which are
unsuitable for other uses.

The importance of animal production in the development of the country is also
indicated by the fact that it contributes 29.7% of the total gross value of agricultural
production.

The relationship between plant and animal production, in terms of the value of the
products produced, remains at 70/30, at exactly the same levels as in the 80s, in contrast
to corresponding average value in the European Union (EU). The value of animal products
produced in Greece constitutes only 1.6% of its total value of agricultural production in the
EU of 28. The country is characterized by a permanent deficit in production of animal
products, which is covered by increased imports, which over time constitute approximately
30% of the imports of agricultural products and food and weigh on the country's trade
balance in this sector, with approximately 2 billion euro. The development of animal
husbandry in Greece, as well as the evolution of the structure of the branches of animal
production, has been significantly influenced by geographical location and by soil and
climate conditions that prevail in the country, from the implementation of the Common
Agricultural Policy (CAP), as well as from the gradual transformation of Greek society,
from productive to consumer.

Intense competition with the crop production sectors for the use of the soil, which
results in the high cost especially of roughage, and the perennial inability to utilize by-
products for fodder and demarcation of pastures, deprived animal husbandry of the
rational utilization of available natural resources and made it unable to cope in the
competition of imported products and to improve the productivity of its individual branches.
The development of livestock breeding in Greece has always been based on imported
know-how, foreign standards of stable facilities and breeding management, while, with the
exception of sheep and goat farming, the animal material is all imported.

The now developed sector is poultry farming followed by pig farming which however,
due to of low productivity and high production costs, is characterized by reduced
competitiveness. Sheep and goat farming is the most important branch of animal
production in Greece.

In European level, Greece is the first country in number of reared goats and fourth in
number of farmed sheep. The special economic importance of sheep and goat farming
indicated by the production of high amounts of dairy products, with high degree of export
activity worldwide (feta, yogurt).

Cattle breeding is the most deficient branch of Greek animal production, covering
today about 40% of the country's needs in cow's milk and barely 15-20% of beef needs,
including imported calves for fattening.

The result of this situation is a significant economic hemorrhage to the rest of the EU
countries, from which we mainly import the corresponding products. In addition, in recent
years, domestic production has been continuously decreasing, resulting in the relative
balance worsens.
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The current situation in Greece can be summarized as follows:

a
b
c

) Egg consumption: 11 kg/ inhabitant/ year,
) Poultry meat consumption: 21-23 kg/ inhabitant/ year,
) Egg production: 120,000 tons and
d) Meat production: about 165,000 tons (or about 40% of the total domestic meat
production).

The country's degree of self-sufficiency in eggs reaches 95% and in meat 75%. In
addition, the poultry industry provides 15,000 jobs. Important part continues to be the
sector of local poultry farming, while the developing organic, mainly egg-producing, poultry
farming holds a significant share.

The Agri-Food sector also contributes significantly to Greek exports. In 2020, Agri-
Food sector contributed 4.7% of the total Gross Value Added of Greece. It is a factor of
social cohesion, as it employs over 400,000 people and represents approximately 10% of
total employment in Greece. The food, beverage and tobacco industry is the largest
employer in domestic manufacturing, employing 39% of the workforce. After many years in
which the trade balance of its products remained in deficit, in 2020 it showed a positive
trade balance of €207 million, due to improved export performance, combined with a slight
decrease in imports. In Greece, the Agri-Food sector is called upon to strengthen its
traditionally low productivity by increasing the size of agricultural holdings, supporting
partnerships, investing in the adoption of technological innovations and strengthening the
level of agricultural education of farmers.

Conclusion

While Greece has significant natural advantages for plant cultivation, crop production
faces significant deficits in terms of know-how as well as in terms of organization and
marketing. An important reason that makes it difficult to modernize farms for crop
production is their small size. Increasing the average size of crop farms is expected to
contribute to the improvement and better utilization of technological equipment and
infrastructure. At the same time, it can help to show greater adaptability to changes taking
place internationally, in order to increase their competitiveness and create better marketing
conditions for products and exports
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Pe3rome

BeTpoBata epo3unsa e egHa oT rmaBHUTE NpuYMHK 3a 3aryba Ha nnogopoadHa noyea.
EOvH OoT Han-nonynapHuTe MeToau 3a ornasBaHeTo M e uarpaxzgaHeTo Ha nornesawuTHU
pacTUTENHU Nosick. HacTosAwoTo M3cneaBaHe uma 3a Len ga pasrfiega Bb3MOXHOCTUTE
3a npunoxeHue Ha 6e3nnnoTtHu netatenHu cuctemu (bJ1C) 3a HabnogeHne Ha TepuTopun
3acerHaTu OT BETPOBa €po3vsi U CbCTOSHMETO Ha nones3awuTHUTe nosicn. 3a uenrta e
HanpaBeHa nNuTepaTypHa Cnpaeka 1 ca HanpaBeHu NPOOHN 3aCHEMaHMs Ha Marnka nnowy, ¢
Dji Air2s. [MonyyeHaTta wH(popmauma we ©Obae wu3non3saHa 3a onpefendHe Ha
Bb3MOXHOCTUTE 3a uanonssaHe Ha BJIC 3a npocnegsBaHe Ha pa3BUTUETO Ha BeTpoBaTta
epo3susi.

Knro4voeu dymu: BJIC, nouBa, obpaborBaeMa 3emsi, epO3NOHHOCT Ha BETpPOBETE,
doTorpameTpus.

APPLICATION OF REMOTE SENSING BY UNMANNED AERIAL SYSTEMS FOR WIND
EROSION MONITORING
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" Institute of Soil Science, Agrotechnologies and Plant Protection “N. Poushkarov’,
2 Sofia University St. Kliment Ohridski

e-mails: a.stepchich@issapp-pushkavor.org; Kristianhk@student.uni-sofia.bg

Abstract

Wind erosion is one of the main causes of loss of fertile soil. The construction of
shelterbelts is one of the most popular methods for soil protection. The present study aims
to examine the possibilities of applying unmanned aerial systems (UAS) to monitor
territories affected by wind erosion and the condition of shelterbelts. For this purpose, a
literature reference was made and test shots were taken on a small area with Dji Air2s.
The information obtained will be used to determine the possibilities of using UAS to track
the development of wind erosion.

Key words: UAS, soil, agricultural land, soil erodibility, photogrammetry.

BbuBeneHue

HapacTtBawuAT uHTEpec Ha Xxopata KbM HOBUTE TEXHOSIOMMU M B YACTHOCT KbM
nsnonssaHeto Ha 6es3nunotHu netatenHn cuctemun (BJ1IC) noctaesa peavua BbLNPOCU.
Hsakou oT nHTepecHuTe e Kak moraT ga ce npunaraT BJIC B HaykaTa, kakBo MoOxe fa ce
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HabnogaBsa C TAXHA NOMOLY, KOMKO €(EeKTMBHU ca NpW TEPEHHWU MPOYYBaHUA U OPYriA.
YecTo MbTW uM3cnegBaHETO Ha JajeHa Teputopust Ce OCbLUecTBABa Ha MACTO WUIK
nabopatopHO (caTenuTHU n306pakKeHns N CHUMKKM). 3aCHEMaHETO Ha TepuTopusaTa CbC
camorneT e Ckbno u 6aBHO, a caTenNUTHUTE n3obpakeHNa He BUHaArM gasat Heobxogumara
nHdopMauus 3a TepeHa. BJIC ca nekn n necHo npeHocMMKU 1 NO3BOSISIBAT Aa Ce 3acHeMe
yyacTbK, MOAMOXEH Ha HSKaKBO BBHLWIHO Bb3gencTeune. B peguua cnyyam, korato e
Heob6xoaMmMo 6bpP30 OpraHn3npaHe 1 N3NbIIHEHME Ha 3aCHEMAHETO, HanpuMep B cryvyauTe
Ha nNpupoaHU unu TexHoreHHu 6encteus, BJIC ce okasBaT eOMHCTBEH BapuaHT 3a
peanuaupaHe Ha T. Hap. 6bp3o kapTorpadupaxe (Filipov, 2017). Te3n cuctemn HasBnuaat
N3KNIYMTENHO OBbP30 N B CbBpPEeMEHHOTO 3emefenve. Ypes npunaraHeTo Ha pasnuyHu
CEH30pM MOXe [fa Cce npocrneassa pasBUTMETO Ha KynTypuTe, HeobxogumocTTa OT
HaTopsBaHe u Opyru.

LlenTa Ha HacTOsWeETO wu3cnenBaHe € [Ja ce pasrfnegaT Bb3MOXHOCTUTE 3a
npunaraHe Ha BJIC 3a MOHUTOPUHT Ha epo3nsTa Ha noysaTa — BOAHa 1 BETpoOBa

MaTtepuanu n metoau

BesnunotHata netatenHa cuctema € Krac camosfieTu, KoMTo moraT ga netar 6e3
npucbCcTBME Ha nNUNIOT Ha Goppa. Te morat ga 6baar ynpaensiBaHW OT HanW4yHO
enekTpoHHO obopyaBaHe Ha MNpPeBO3HOTO cpeacTBO M Ha GCS (HaseMHa KOHTpOSHa
CTaHUMs) WNn OUPEKTHO OT 3emsaATa. Hamn-paHHoTO wu3nonssaHe Ha BJIC 3a 60nHK
aencteus e peructpupaHo npes tonn 1849 r. (Hallion, 2003) ¢ Hocuten Ha 6anoH
(NnpegwecTtBeHMK Ha camoneTtoHocadva) (Kaplan, 2013) npu nbpBOTO HanagaTesnHo
n3non3BaHe Ha Bb3dyllHA MOLL BbB BOEHHOMOpcKaTa aBuauusi. C passButnetTo wu
HamansBaHeTo Ha pa3mepuTe Ha TexHukata npe3 80-te n 90-Te roguHM Ha XX Bek,
WHTEpPECHT HapacTBa 1 3ano4BaT Aa ce M3nona3saTt OT BOeHHuTe cunu Ha CALL,.

B nurtepatypata ce cpewar u ApyrM TEePMUHM KaTO [APOH, AUCTaHLWOHHO
ynpaenaBaH camoneT (Bendea et. al., 2014). BJIC morat pga ce knacuduuyupat B
3aBMCUMOCT OT PasfMyHU XapaKTEPUCTUKK, KaTo AU3anH, NPOOBbIPKUTENHOCT Ha noneTta,
BMCOYMHA Ha noneTa, onepauMoHHa cucTema U apyrn. Bb3MOXHOCTMTE MM ca MHOrO U
nopagu Tasu npu4vHa morat fa ce U3non3ear 3a pasfUYHU Lenn, KakTo OT BEHHUTE, Taka
N B HayyHute cpegn. OCHOBHUTE HamnpaBieHUsl, KOMTO Ce U3Mon3BaT OT HaykaTa ca 3a
MOHUTOPUHI Ha OKONHaTa cpefa: CbCTOSIHWE Ha KNumarta, XMAPOreonoXku u reopmsnyeH
KOHTPOS, MOHUTOPWHI Ha pPanoHM 3acerHatv OT NpupoaHn OeacTBMsl, 3aMbpCsBaHMS,
apxeonorMyeckn nNpoyyBaHus, NpbCKkaHe C NpenapaTtn Ha 3eMefericku 3eMu, HabnogeHve
Ha rpaHnum n Tpaduk 1 MHOTO apYyru.

durypa 1. BJ1C mogen Dji Air2s
Pesyntatn n o6¢cbxaaHe

B HacTosilweTo nacnenBaHe e pasrfiedaHa Bb3MOXHOCTTA fda ce npwunara BINC 3a
HabnogeHne n npocriegaBaHe Ha BeTpoBa epo3uns. Tosu npouec € npdko 3aBMCUM OT
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B3aMMOAENCTBMETO Ha MNOYBUTE, PaCTUTENHOCTTA, HAYMHBLT Ha CTONAHWCBaHe Ha 3emMaTa U
aTmocdeparta. MscnegsaHeTo Ha BeTpoBaTa epo3uns € CBbp3aHO CbC CbbupaHe Ha AaHHU
OT TEepeH, KaTo MO TO3M HA4yMH He ce MNofyvaBa MbflHA KapTWHA Ha CbCTOSIHMETO Ha
TepeHa. CbbpaHuTe Npobn YecTo ca HegocTaTbYyHU, HABOPBLT OT MHAOPMAaLMA € ManbK,
nuncea obemHa nHdopmauusa u gp. (Zhang, 2021). UsnonasaHeTo Ha BJIC 6u nossonuno
3acHeMaHeTOo Ha no-rofnsiMa TepuTopus U NoflyyaBaHETO Ha NO-NbfiHa KapTUHa 3a TepeHa
(Purypa 2).

®durypa 2. 3acHeMaHe Ha mbT ¢ BIC

Ha curypa 2 e nokasaHo 3acHemaHe ¢ BJIC Ha nnaHuHCKa TepuTopus, BKNKOYBALLA
NbTHa MHpacTpykTypa. To3n mMeTon No3BossiBa Aa ce HabntogaBa KakTo MbTs, Taka U
okonHata cpega. Npu no-sagbnbovyeHo npoyyBaHe AaBa Bb3MOXHOCT Aa ce cnegu oT
e[Ha M Cblua TOYKa pa3BUTUETO HA €PO3MOHHMUTE MPOLIECH.

lMpe3 nocnegHWTe roaMHW BCe MOBEYE Ce MpoyyBaT MOLENU, 4Ype3 KoMTo [a ce
npocrneasisa npouecbT Ha BeTpoBa epo3und. Cunliffe et al. (2016) nsnonssat umsmyeckn
Moaen, 3a ga onpefenat Guomacata OT eguHHa KynTypa, KaTto uanonssaT obemHa
nHepopmauusa ot BJIC 3a mogen Ha ocHosaTa Ha aswxeHuneto (SfM). Gillan et al. (2017)
nanonseat gurntaneH mogen Ha TepeHa (DTM) ussneveH ot 6asmpaH Ha BJIC umdpos
nosbpxHocTeH moaen (DSM), 3a ga ce oTKpue npoMsaHaTa Ha naHgwadgTa oT BeTpoBa U
BOJHA epo3us.

~

durypa 3. EkcnepumeHTanHo sacHemaHe Ha o6ekT ¢ BJ1C
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Ha ®durypa 3 e nokasaHo ekcrnepumeHTanHo 3acHemaHe c¢ Dji Air2s n obpaboteHo ¢
coptyepeH npoaykt Ha PhotoShop. lNoka3Ba BbL3MOXHOCTTA Aa ce pas3genaTt Bu3yariHo
OTAENHUTE eNeMeHTU Ha TepeHa 1 nNpu HeobxoaMMOCT Aa ce U3non3eBaTt ApYyrM nporpamu
3a M34YUCIEHMS.

| X
| | O\

dPurypa 4. 3acHemaHe Ha 3emegencka 3ems ¢ bJ1C

Kakto 6e cnomeHaTto no-rope B Tekcta, BJIC HaBnu3a ¢ 6bp3vM TemnoBe u B
semegenuneTo. [lpynaraHeTo Ha pasnUYHM CEH30PU U Bb3MOXHOCTMTE Ha bBJIC
nosBongdBaT KakTo HabniogaBaHeTO Ha TepeHa, Taka W Ha onpegeneHun KynTypu B
4YacTHOCT. TepeHHOTO cbbupaHe Ha MHdopMauusa € BPEMEEMKO U NMoHsikora ckbno. BJ1C
AaBa Bb3MOXHOCT 3a MO-KpaTKO Bpeme [a ce npocrieau no-ronsima teputopus U ga ce
cbbepe noeeye 6asa p[daHHW. Ha cerawHOTO HMBO Ha pasBUTME Ha TexHWKaTta
cblectyBat ronemn BJIC, ype3 kouTo ce ocbluecTBABa He caMO HabngeHue, HO u
AaBaT Bb3MOXHOCT 3a npunaraHe Ha Topose. Ypes3 pasnuyHun nporpamu u untpu Moxe
Aa ce creau CbCTOAHMETO Ha KynTypaTa v Aa ce onpefenu Hyxaarta OT OMbrHUTenHa
Hameca.

3akn4yeHne

KauyecTBeHMTE nNpPOCTPaAHCTBEHW [aHHM 3ansraT B OCHOBaTa Ha peavua
reonpoCTpaHCTBEHM aHanM3n K OLEHKM, a CbLWO Ce MNOon3BaT W Mpu W3roTBSHE Ha
cueHapum 3a Obaewm npomeHn. MHOXeCTBO u3criegoBaTernickM ekunu  u3nonasat
6e3nunoTHN neTaTesiHu CUCTEMU B CBOMUTE MPOYYBaHUS KaTO CPEeACTBO 3a HabaBsiHe Ha
BMCOKOKAQYeCTBEHM W BUCOKOTOYHM akTyanHu [aHHW. Bb3amoxHocTute Ha BJIC 3a
nonyyaBaHe Ha MHGOPMaUMs 3a TepeHa ca HeorpaHM4eHu, HO B CbLLIOTO Bpeme BCe OLe
HsIMa yCTaHOBEHN MeToaM U MoAenu, Ypes3 KOUTO Aa ce HabaBAT Heobxoanummute aaHHU. B
Hay4yHO OTHOLWeHMe Ge3nunoTHaTa cuctema O6m mMorna ga MMa nonoxuteneH edekT, Tbi
KaTo Lle HaManu BpPeMeTo M rnegHata Todka 3a npoboHabupaHe. Llle nage Bb3MOXHOCT
3a no-obCTOMHO pasrnexaaHe Ha OafdeH TePeH M He Ha MocrnedHo MSICTO MO BaXXHOCT
MOXe [a ce npocrieasiBa C rofisiMa TOYHOCT ejHa 1 Cblua TEPUTOPUS.
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Peslome

PekyntuBaumsta Ha crypootBan ,Ceamn CentemBpu® e Heobxoguma nopaau
3Ha4YMTESNHOTO BfiOLIABAHE Ha OKoNHaTa cpeda, BCrneAcTBME Ha MPOMULLIIEHN OTRagbUM.
HactosawoTo uscneaBaHe u3nona3sa MynTUAMCUMNAMHAPEH MOAXon (reonpoCcTpaHCTBEH
aHanM3 K no4BeHO npoboB3emMaHe) 3a OueHKa Ha €eKOSNIONMYHOTO CbCTOSIHUE.
NoeHTndpuumpaHm ca 30HM Ha 3aMbpcsiBaHe, epo3unst n gerpagauus, vpesd N'MC, koeto
Nno3BosisiBa ONTUMAarnHo pasnpenernieHne Ha pecypcuTe 3a Bb3CcTaHOBsBaHE. AHaNU3bT Ha
14 noyBeHW npobM BKMKOYBA MokasaTenu kato pH, TeXKM MeTanm M MakpoenemeHTH,
KOUTO HaaBuLaeaT gonyctummte Hopmu crnoped EC, nogyepraBankm HeobxogmMmocTTa oT
CMEeLHN MepPKN 3a eKONOrMYHa peKynTnBaums.

Knr4oeu Oymu: no4Bn, reornpoCTpaHCTBEH aHanns3, TeXKM MeTanu, pekyntuBauus,
crypooTtBarn.

EVALUATING SOILS AND GEOSPATIAL DYNAMICS IN THE RECLAMATION OF THE
"SEDMI SEPTEMVRI" SLAG HEAP

Kristiyan Panayotov*

Climate, Atmosphere and Water Research Institute at Bulgarian Academy of Sciences,
Sofia, Bulgaria

“e-mail: kristiyanpanayotov@gmail.com

Abstract

The remediation of the “Sedmi Septemvri” slag heap is necessary due to the
significant environmental degradation caused by industrial waste. This study uses a
multidisciplinary approach (geospatial analysis and soil sampling) to assess the
environmental condition. Areas of contamination, erosion and degradation were identified
using GIS to allow optimal allocation of resources for remediation. Analysis of 14 soil
samples revealed indicators such as pH, heavy metals and macroelements that exceeded
EU limits, highlighting the need for urgent environmental remediation.

Key words: soils, geospatial analysis, heavy metals, reclamation, slag heap.

BbBeneHue

CrypooTBanute ca pfgena 3a uMHAOYCTpUanHM OTNagbuM OT  BbITULWHATE
TONMOENEKTPUYECKN LUEHTpann, CbabpXKaliy nenen n gpyrn octaTbUm OT U3rapaHeTo Ha
Bbrnvwa. PasnonoxeHn 4ecto 6mM30 OO HaceneHn MecTa, Te3n CbOpbXeHMs MoraTt ga
npeacrasnsaBat puUCK 3a O6LLECTBEHOTO 34paBe, 3aToBa peKkynTuBaumsata MM € OT
CbLUECTBEHO 3Ha4yeHWe 3a npeaoTBpaTsABaHe Ha ObNroTpamHW E€KONOMMYHU U 34paBHU
Bpean (Nikova un pgp., 2020). Ype3 TexHMYeCKM W OMOMOrMYHU MEPKU Cce Lenu
ctabumnusaumsa Ha TepeHa W oOrpaHu4yaBaHe Ha pPa3nNPOCTPaAHEHWETO Ha TOKCUYHMU
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BeLLleCcTBa. TEXKMTe MeTanu, CbabpXxalwm ce B OTNagbuMTe OT BbIMMLLHM LEHTpanu KaTo
OIl0BO, KagMui M LMHK, 3aMbpcsBaT NovsBuTe M MpeacTaBnsBaT cepuos3Ha 3annaxa 3a
ekocuctemnte n 6uopasHoobpasmeTto. Tesm 3ambpcuTeNnn ce HaTpynBaT B XpaHUTenHaTa
Bepura v wmMorat pga 3acerHat 4osewkoTto 3gpase (Alloway, 2013). PerynspHoTo
n3crneaBaHe Ha MOYBUTE 3a TEXKM MeTanu 4pe3 MeToan KaTo aToOMHOo-abcopOuMOHHa
cnektpomeTpus (AAS) e OT CbLUECTBEHO 3HA4YeHME 3a OLEHKa Ha 3aMbpCABaHETO U
edpeKTUBHOCTTa Ha pekynTuBauuoHHuTe Mepkn (Kabata-Pendias, 2010). N3cneasaHeTo
Ha pH Ha no4ysBuTe, paskpmBa UIMKOXUMUYHUTE YCMOBUS, KOWUTO BIUAAT BbPXY
MOBUNHOCTTa Ha TeXKMTe meTanu u nouseHoTo 3apase (Arjomandi & Shirkhanloo, 2019).

N3cnegBaHeTo ce KOHLUEHTpUpa BbPXY akTyanHOTO CbCTOAHME Ha CcrypooTtsarn
,Cceammn CentemBpu®, cCb3aageH Ha MACTOTO Ha OMBWKS BbrnegobuseH pyaHuk ,KyumnsaH*
N M3nons3BaH 3a HaTpyneBaHe Ha npomuwneHn otnagbum (RIEW-Sofia, 2021). Bbnpeku
nnaHMpaHUTE CPOKOBE 3a 3aBbpluBaHe Ha pekyntuBauusita go 18 sanyapm 2022 r.
(Toplofikatsia - Pernik, 2021), ronsaMa 4acT OT TepeHa ocTaBa HepeKkynTMBUpaHa, KoeTo
yBenuMyaBa eKOfOrMYHUsA pUCK B parioHa.

3apaunTe BKIOYBAT MPOCTPAHCTBEH aHanNu3 Ha TepeHa M cbbupaHe Ha MoYBEHMU
npobu, nocnegBaHo OT NnabopaTopeH aHanu3 Ha XMMWYHUS CbCTaB, 3a Aa Ce YyCTaHOBU
CTerneHTa Ha 3aMbpcsBaHe U NOYBEHOTO CbLCTOSHUE.

MaTtepuanu n metoaun

O6ekT Ha uacnensaHe- CrypootBansT ,,Ceamu CentemBpu®, obxsawa nnow oT 1
107 000 kB. meTpa (790 pgekapa) n cpegHa HagMopcka BMCoOYMHaA oT 789 meTpa. Ton e
pas3norioXkeH B toXKHaTa vacT Ha [lepHuwKkaTa KOTNoBuHa, B 6ri3ocT oo keaptan ,Kankac”
n TELU ,Penybnuka“. YMepeHO KOHTMHEHTANHUAT KNuMaT Cce Xapakrepusvpa C
TemnepaTypHu WHBepcuM npe3 3umata (cpegHa Temnepartypa sHyapy -1.7°C) un
MakcumanHa Temnepatypa npes3 tonn (+21.0°C), kaTto cpegHuTe TOAULLHW Banexu
pocturat 606 mm (Velchev n gp., 2002). lNMoyseHaTa NokpuBKa € pasHoobpasHa, KaTo
BKIMOYBA epo3npanu KaHeneHn noYysmn Ha ceBep U XyMyCHO-kapboHaTHM Ha tor, nonaganku
B LUMPOKONMCTHATa ropcka 3oHa Ha MnupunckaTta npoBuHUMs. B okonHocTTa ce cpewaTt
cmeceHn ropu u 3awmteHa 3oHa ,Octpuua“ (Penin, 2007). B MnHanoTto TepeHbT € 6un
€3epHO AbHO, YMWTO reonornyeckn ocobeHoCTn ca CTUMynMpanM WKOHOMWYECKOTO
pas3BuTue 4Ypes 3anexnte oT kadsasu Bbrivwa (Velchev u gp., 2002).

TepeHeH n [eonpocTpaHcTBeH aHanu3 - B nepuoga 15-19 aHyapu 2024 r. Gewwe
N3BbPLUEH TEPEHEH aHanu3, BKMHOYBALY, reonpoCTPaHCTBEHO 30HMpaHe, NpoboB3emMaHe U
HabngeHns Ha TepuTopusitTa Ha crypootBan ,Ceamu Centemspu®. 3a uenute Ha
nacnegBaHeto ©Osixa wm3nona3eaHu reorpadckn  MHGopmaumoHHu cuctemmn  (FTAC).
CoptyepbT ArcGIS Pro 3.2, Oewe wu3nonssaH 3a 30HUPAHETO U [OETAWNHOTO
KapTorpadupaHe Ha TepeHa. TeputopusTa belwe pasgeneHa Ha ocem 3oHu (Purypa 1) ¢
pasnuYHM XapakTepUCTUKN Crnopen pacTuTenHata MnoKpuBKa, MOYBEHUTE OCODEHOCTU U
HanuMuMeTo Ha UWH@pacTpyktypa. KoromstoyHata 30Ha BKMAOYBA HOBOM3rpageH
doToBONTAaNYEH NapK, AOKATO oro3anagHarta U ceBepHaTa 30Ha Ce XapakTepuanpart CbC
3HaAYMTENHM Hacunu OT CTPOUTENHW OTnagbUM M NPOBEXOaHe Ha TexHW4ecka
pekyntueaums. Taka ce o6ocobumxa npeacTaBUTENHM Nokaumm 3a npoboB3emaHe.

MoyBeHO npoboB3emaHe - Llenta Ha u3cnegBaHeTo € fa onpefeny XMMUYHUSA
CbCTaB Ha Mo4yBUTE B TepuTopusiTa Ha crypootBana ,Ceammn CentemBpu® upes
METOAOMOMMYeH Mnpouec, BKIKOYBAL, nNpeaBapuUTenieH reonpoCTPaHCTBEH aHanm3 U
TepeHHO npoboB3emaHe. [eorpadcknaTt wuHdopmaumoHeH aHanm3 B [TUC cpepa
ocurypsiBa paboTeH MNOMUIOH M Oonpedens TOYKUTe 3a npoboB3emMaHe, KaTo BKIIOYBA
npegBapuTenHa NOAroTOBKa C Npernes Ha cbliecTByBallata AoKymeHTauus. Baetn ca 7
KOMMNO3UTHM Npobu oT 14 nokauumn Ha ObnboudmHa 15-20 cm, cbrnacHo ykasaHusaTa Ha
®AO (2019), n ca cbxpaHeHW NpPU KOHTPONMPaHW YCMOBUS OO nNpefaBaHETO UM B
naboparopus.
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®durypa 1. 3oHupaHe (nsBo) u Jlokaumm Ha npobute (ASCHO) pa3nonoXeHn Ha

TeputopuaTa Ha crypooTsan ,Cegmmn CentemBpu®“. 3a NoANOXKM Ha KapTUTE ca
n3non3BaHu catennTHu n3obpaxeHus ot nnatdpopmaTta ArcGIS Pro (Esri, DigitalGlobe,
GeokEye, i-cubed, USDA FSA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo,
and the GIS User Community).

AHann3 Ha gaHHu - M3BbplleHn ca nabopaTopHu macnefBaHua Ha 13 XUMUYHM
nokasatens. Texkute MeTanu ca uscnegBaHu Ype3 aToMHO abcopbuUMOHEH CNEKTPOMETbP
(AAS) Perkin Elmer 5000. A30oT e onpegeneH 4pe3 aHanusaTtop no metoga Ha Kjeldahl
(ypen Kjeltec 1030), a nouBeHaTa peakuus BbB BogeH pa3tBop. MetoabT Mehlich-3 e
N3non3BaH 3a onpeaensiHe HannuneTo Ha ocop 1 Kanun.

Mpyn aHanu3bT Ha JdaHHUTEe 3a Texkn Metanum (Purypa 2) ca uM3MNonssaHu
pedepeHTHU CTOMHOCTM Ha faHHu oT poknaga Ha EC (AGRINFO, 2022), kouto ca
CpaBHeHW C pe3ynTaTtute OT HACTOALWOTO M3cneaBaHe, 3a Aa ce onpefenu cterneHta Ha
3aMbpcsiBaHe U puckoBeTe. [JaHHUTe OT crypooTBana 6saxa OONbMAHUTENHO CPaBHEHMU C
noyseHn npobu, xapakTepuavpawm ce C WAEHTUYHW KIMMaTU4YHKM ycrnoBus u pH.
PedepeHTHUTE CTOMHOCTUN Bsixa n3BneveHn ot 6asa AaHHW, pa3paboTeHa OT kKoMnaHuaTa
Arposap B nepuoga 2022-2023r. Bb3 OCHOBa Ha CUCTEMATUYEH MOHUTOPWUHI Ha
3emMeferniCku NoYBKU OT pasfnnUyHKN perMoHn Ha bbnrapus. JaHHuTe BknoyBaT nabopaTtopHu
aHanusn Ha asoT, oocop M Kanun B MNOYBU CbC CXOOHM XapaKTEPUCTUKM Ha Te3n B
panoHa Ha uacnegBaHeTo, NPoOBeAEHN NPU CTaH4APTM3MPaHN BPEMEBU U MPOCTPAHCTBEHU
yCIoBUS.

Pesyntatn n o6¢cbxaaHe

AHanuM3bT Ha no4yseHuTe npobwu ot crypootBan ,Ceamu CentemBpu“ paskpusa
XMMUYHUTE CBOWCTBA M MNOTEHUMANHUTE PUCKOBE 3a OKONHata cpega, Heobxoaumu 3a
pa3paboTBaHEeTO Ha cTpaTerus 3a pekyntuBaums. PactutenHocTTa B CryooTBarna nokasgea,
4ye 3HauMTenHa 4acT OT pavoHa e unu 6e3 pacTUTEenHOCT, WUNM CropaguyHoO ce
HabnogaBsaT TpeBUCTU BMAOBE, MPUCMOCOBEHN KbM €eKCTpeMHW ycrosusi. ToBa ca
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NpeavMHO HUCKM TPEBU N TPBCTUKKU, XapakTepusaupawy ce C BUCOKa YCTOMYMBOCT Ha
ankanHocT W corneHocT. Jluncata Ha XymMycCeH CIioM, CbyeTaHa C TEXKUTE MOYBEHM
YCIOBUSI, CEPUO3HO Bb3NPENATCTBA PasBUTUETO Ha ObMroTparvHW ObpPBECHU PacTUTESHU
BMOOBE.

pH- CtonHocTuTe Bapupat ot 7.8 oo 9.4 (Tabnuua 1), KOeTo kaTteropuaunpa novBmTe
KaTo cunHo ankanHu. ToBa oOkasBa HeraTMBHO Bb3OeNCTBUE BBbPXY OUOXMMUYHUTE
npouecun, KaTo HamarnsiBa [MPUCLCTBMETO HA OCHOBHW XpaHUTENHW BeLLeCcTBa,
BKNtounTenHo xennso (Fe), manran (Mn), umHk (Zn) n 6op (B), KOUTO Ca XXM3HEHO BaXXHM
3a pas3BUTMETO Ha pacTeHuaTa. AHanNu3bT Ha JaHHUTE C ped)epeHTHU CTOMHOCTU OT
CbLKA pernoH (dPurypa 3 - OACHO) NOKasBa CbLUECTBEHWN pasnnyms B XMMWYHUS CbCTas,
BbMPEKN CXOAHUTE KNMMAaTUYHU ycroBusa u ankanHocT (pH >7). MNovBuTe OT ceBepHaTta
4YacT ca CWUNHO arnkanHW, a TakMBa CTOMHOCTW He ce HabniogasaT dopy B epo3upanu
3emMefencku novsun B obxeara Ha nscnenBaHeTo.

Tabnuua 1. [JaHHM Ha XMMUYHUTE noka3aTenu

Mpo6a |PH 06w N |obwP (K Fe (%) |Pb Cu Mn Zn Cd Cr Ni Na
(kon) |[(H20) |(%) (mg/kg) |(mglkg) (mg/kg) |(mglkg) |(mglkg) |(mglkg) |(mglkg) |(mg/kg) |(mglkg) |(mg/kg)

PO1 8.20 | 0.04 | 485 | 3369 3.0 11.0 79 173 46 <0.5 | 21.3 | 31.2 564
PO2 8.30 | 0.04 542 1658 26 251 52 1268 52 <0.5 199 | 259 123
PO3 8.00 | 0.06 503 | 2323 2.8 18.9 65 521 50 <0.5 | 219 | 26.1 324
PO4 7.90 | 0.16 706 1216 2.5 | 120.8 97 1961 | 250 <0.5 | 45.5 | 25.7 267
PO5 9.40 | 0.04 | 1597 | 739 9.8 |407.5| 302 753 797 5.66 | 4246 | 81.9 306
PO& 8.10 | 0.08 588 | 4086 258 27.8 88 211 67 <0.5 | 26.5 | 296 779
PO7 7.80 | 0.15 686 | 1098 24 16.3 57 534 54 <0.5 | 27.1 | 228 175
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Purypa 2. CpaBHUTENEH aHanNN3 Ha KOHUEHTpauMnTe Ha TexKn metanu (onoso - Pb, meq
- Cu, 1 Huken - Ni) B nouBeHunte npobu ot crypootean "Cegmn Centemspu” ¢
pedepeHTHM CTOMHOCTM 3a Be3onacHocT. Ha rpadukaTta e npeacrtaBeHO CbAbp)KaHNETO
Ha Pb, Cu 1 Ni 3a Bcaka npoba (PO1 - PO7), kaTo YepBeHUTE NpeKbCHATN NNHUN
nokaseaT 4OMNYyCTMMUTE rpaHMumM 3a Te3n MeTanu
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AnkanHuTe nNo4YBm YeCcTo Cb3dasaT YCNOBUS, NPU KOUTO Te3n enemMeHT ce OTMMBAT,
KOeTO OONbIIHUTENHO BriolWaBa CbCTOSIHMETO Ha noysaTta (Stanev u Dimitrova, 2020).
ToBa, cbyetaHO C pgedmumt Ha asotr (okono 30% MNO-HUCKM CTOMHOCTU CNpPSIMO
3emMefenckuTe NovsM B pernmoHa), orpaHvyaBa GuoriorMyHata akTUBHOCT Ha MoYBuTE U
CUITHO 3aTpyAHsiBa yCTaHOBSABaHETO Ha CTabunHa pacTUTenHoCT.

KoHueHTpauusa Ha Texkn metanu - KoHueHTpauunte (Tabnuua 1) Ha Texkn metanu

kato ornoso (Pb), kagmunn (Cd), umHk (Zn), xpom (Cr) n Huken (Ni) ca M3KITOYUTENHO
BUCOKM B MOYTM BCUMYKM MNo4uBeHM npobu (durypa 2). Hueata Ha onoso gocturat 450
mg/kg, KOeTO 3Ha4YUTeNHO HaaBMLWaBa gonyctummuTe rpaHuum 3a 6esonacHocT (AGRINFO,
2022). B cesepHaTa 4acT Ha crypooTBasia € yCTaHOBEHO Hanuume Ha kagmum oT 5.7
mg/kg, KaTo HeroBaTa KaHLEPOreHHOCT M TOKCMYHOCT 3a YOBELIKOTO 3apase ca aobpe
OOKYMEHTUpaHn B HayvyHaTa nuTtepaTypa. B gonbnHeHue, BUCOKUTE KOHUEHTpauum Ha
TEeXKN meTanu, kato uuHk (o 800 mg/kg), xpom (20-425 mg/kg) n Huken (22—-82 mg/kg),
npeacraBnsBaT CepMO3eH PUCK 3a YOBELLUKOTO 3[paBe U U3MUCKBaT He3abaBHa OLeHKa U
Mepku 3a pemeanauus (Chen et al., 2016).
MakpoenemeHTn - [JeduuntbT Ha as3oT € Apyr CbLecTBeH npobnem, KaTo No4yBuTE B
crypooTBana cbabpxaT NpubnuauTenHo efHa TpeTa MNo-Manko as3oT B CpaBHEHUE C
WHTEH3MBHO obpaboTBaHuTe 3emegenckmn noysun (Purypa 3 - nsaso). HegocTursT Ha asoT
He camMO Hamansgesa 6uonorMdyHata akTMBHOCT Ha MOYBUTE, HO W OrpaHuyaBa
Bb3MOXHOCTTA 32 eCTeCTBEHA PeKynTMBaLunsa Ha TepeHa.
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®Purypa 3. O6w a3oT (%) n pH (H20). CpaBHeHune Ha pesyntaTute mexay npobu ot
CrypooTBan 1 TakvMBa OT 3eMeersiCKM TePEeHN B panoHa

Bucokute KoHUeHTpaumu Ha pocdop 1 Kanum B nousuTe OT crypooTsBana (durypa 4)
npeacTaenaBaT Cepuo3eH PUCK 3a 3aMbpcsiBaHe Ha BOOHUTE pecypcu B parioHa.
HaTtpynBaHeTo Ha Te3u enemMeHTM e noTeHumaneH WHAMKaTop 3a 3aMbpcsBaHe Ha
noA3eMHUTE U MOBBLPXHOCTHM BOAM W npeanornara HeobxogumMocTTa OT  CheLwHU
KOHTPOMHW MepKW. YMpaBfieHMeTo Ha MnoYsuTe B Te3n 30HM Le U3MUCKBa YyCuUnnsa 3a
HamarnsiBaHe Ha 3aMbpCsBaHETO U NpefoTBpaTsABaHe Ha pa3npoCTpaHEeHUEeTO Ha BpeaHU
enemMeHTN B OKONnHaTta cpefa, 3a Aa Cce orpaHu4M oTpuULaTesrTHOTO Bb3AENCTBUE BBLPXY
MecTHaTa eKkocuctema.
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durypa 4. docdop n kanu (mg/kg). CpaBHeHne Ha pesynTaTute mexay npobu ot
crypooTBar 1 Takvsa OT 3eMe[eriCKU TEPEHU B panoHa

Opyrn wmnscnegBaHus - XUMWYHUMAT aHanu3 Ha MOYBUTE M3UCKBA PedoOBHO
npobos3emaHe n nabopaTtopHM aHanNu3n 3a oLueHKa Ha NOYBEHOTO 34paBe U CbAbpXaHue
Ha Texkn meTtanu. KoMnosuTHuTe npobu OT pasnunyHu 30HWM NpefocTaBAT AaHHM 3a
OCHOBHW XMMWU4YHM MoOKasaTenn kato as3oT, pocgop M Kanum, KOUTO ca OT peluaBallo
3Ha4YeHne 3a pacTexa Ha pacTeHusTa U NpoaYKTMBHOCTTA Ha no4ysaTta (lvanova un Koleva,
2021). TexHukun kaToO aToOMHO-abcopbunoHHa cnektpomeTpust (AAC) ocurypsisaT TOYHOCT B
onpenensaHeTo Ha TEeXKU MeTanu, KOeTo € 0COBEeHO BaXHO B UHOYCTPUANHO 3aMbpCeHM
noyBn, KbAeTo ce Habnwaasa 3Ha4YUTENHO HagaBuWwaBaHe Ha Ge3onacHUTe CTOMHOCTM 3a
0noBoO, kagmui 1 UnHK (Smith & Chaney, 2018).

3aMbpcABAHETO Ha MOYBUTE C TEXKM MeTanu kaTto kagmumn (Cd), xpom (Cr), xmBak
(Hg), onoeo (Pb), meg (Cu), unHk (Zn) n apceH (As) npeacrasnsea KpUTUYHA 3annaxa 3a
oKornHarta cpefa u YyoselwkoTo 3gpase (Brown & Williams, 2019). Cnopea He et al. (2015),
B KuTai, HanosiBaHeTO C WHAYCTpMarHW OTNagbyHW BOOW € CEepUO3HO 3aMbpCuIio
obpaboTBaemMn 3emn, KOETO OKa3Ba BnUsAHME BbpXy Oe30macHOCTTa Ha XpaHuTe.
Pesyntatute oT noyBeHuTe nNpobu B HACTOAWOTO wu3cnegBaHe MNOTBbpXAasaT, 4e
KOHLEeHTpaumMmTe Ha Texku MmeTtanu B crypootBan ,Ceamm CentemBpu® 3HaUUTENHO
HadBuLWasaT npenopbynuTenHUTE HOpMKU ocobeHo u3dpaseHo B CeBepHaTa 4acT TepeHa
(P05). ToBa BOoAM OO HamaneHa MUKpOOHa aKTMBHOCT W criegoBaTenHoO A0 OrpaHu4YeH
pactex Ha pacTteHuata (MapkoB u WMeaHoB, 2019). Tesn 3ambpcuTenu HapylasaT
GvonorMmyHata akTMBHOCT W MNPOMEHAT  MOYBEHM nMokasatenn kato pH wu
eneKkTponpoBOAUMOCT, 3aTpyAHABaNKN NogabpXKaHeTo Ha ekonormdeH 6anaHc. Kopekuun
Ha Te3u nokasaTenu, HanpuMmep Ypes3 HamansBaHe Ha arnkanHocTTa, ca HeobxooMmn 3a
Bb3CTaHOBSBAHETO Ha TepeHa.
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3akn4veHne

[aHHuTe OoT nabopaTopHUTE aHanM3nm N TepeHHW Uu3cnenBaHuMsi Ha MNO4YBUTE B
crypootBan ,Ceamu CentemBpu® NnokassaT 3HayMTeNnHa gerpagaumsi, KOTo npaBn TepeHa
Henogxogsw, 3a O6wuonorMyHa pekyntuBauus 6e3 mawabHu TEXHUYECKM N XMMWUYHU
MHTEepBeHUMN. BrucokaTa ankanHocT, 3acOofnsiBaHETO M KOHLEHTpaUMATa Ha TEXKM MeTanm
Hanarat He3abaBHM MepKM 3a pemMeanauusi C Len npeforspaTsBaHe Ha E€KONOMMYHU U
3apaBHM puckoBe. [eduumtbT Ha as30T, CbYeTaH C BUCOKM HMBA Ha ¢bocdop U Kanum,
YCNOXHSIBa npoLieca Ha Bb3CTaHOBsIBaHe. 3a NOCTUraHe Ha YCTOMYMBO Bb3CTAHOBSIBaHEe
ce npenopbyBa cTabunuampaHe Ha TepeHa Ype3 gobaBsaHe Ha opraHn4HM nogobpuTenu u
HOBW NOYBEHN NIIACTOBE, KAKTO U Xnmmyecka obpaboTka 3a HaMmansBaHe Ha ankanHocTtTa.
duTopemeanaunMoHHUTE TEXHOMNOMKN Ypes3 3acaxjaHe Ha YCTOUYMBU pacTUTENHU BUOOBE,
abcopbupalun TeXKn meTanu, e AonpuHecaT 3a AbAFOCPOYHO Bb3CTAHOBSIBAHE Ha
eKkocmucTteMarta u 3awuTa Ha 34paBeTo HA MECTHUTE OOLLHOCTH.
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N3CNEABAHE BAPUALUMUTE HA U3XOOHOTO HAMNPEXEHUE HA AIITEPHATOPU
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Pe3rome

B HacToswms goknag e HanpaBO M3cnedBaHe Ha M3MpaBeHOTO U punTpupaHo
HanpeXeHune, reHep1paHo oT anTepHaTop. M3BbpLueHn ca 5 cepum ekcnepMmMeHTu ¢ ToBap
oT 0 mo 230 W, npun obopoTn CbLOTBETCTBAWM Ha OMNTUMANHOTO HaTOBapBaHe Ha
reHepatopa. M3non3BaHa e ekcrnepuMeHTanHa YycTaHoBKa, coOCTBeHa paspaboTka.
M3BbpweHa e cratuctuyecka obpaboTka, C uUen onpedensHe Ha BapuauuuTe Ha
N3XOOQHOTO HanpexXeHue Ha anTepHaTopwu, U3NoN3BaHM B 3eMeaernckarta U TpaHcnopTHaTa
TexHuka. [lonyyeHuTe ekcnepumeHTanHu pes3yntatu ca npeactaBeHn B TabnuueH u
rpacmyeH Bna, HanpaBeHU ca CbOTBETHUTE M3BOAM, KAKTO N 3aKMOYeHne 3a rogHocT Ha
n3cnenBaHOTO YCTPOMWCTBO.

Knrwo4oeu Oymu: antepHaTtop, 3emedericka U TpaHCNopTHa TexXHuKa, M3MepBaHe,
napamMmeTpu.

INVESTIGATING ALTERNATOR OUTPUT VOLTAGE VARIATIONS
IN AGRICULTURAL AND TRANSPORT EQUIPMENT

Svilen Stoyanov', Steliana Hristova® Todor Yovev®

" Dobrudzha College of Technology, Technical University of Varna,
2 Insititute of soil science, agrotechnologies and plant protection "Nikola Poushkarov",
Technical University of Varna
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Abstract

In the present report is made research of the rectified and filtered voltage generated
by an alternator. 5 series of experiments were carried out with a load from 0 to 230 W, at
revolutions corresponding to the optimal load of the generator. An experimental setup, our
own development, was used. Statistical processing was carried out in order to determine
the variations of the output voltage of alternators used in agricultural and transport
equipment. The obtained experimental results are presented in tabular and graphical form,
the relevant conclusions are drawn, as well as a conclusion on the suitability of the
investigated device.

Key words: alternator, agricultural and transport equipment, measurement,
parameters.
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EKONOIMMA 1 ArPOTEXHONOIMNN — dYHOAMEHTAJTHA HAYKA N MPAKTUYECKA PEATTNM3ALINA
BEM3HEC MOJEJIN 3A NMOOOBPABAHE 3PABETO HA MOYBATA

BbBeaeHue

AnTepHaTtopbT npeacTaBnsiBaT YCTPONCTBO, pa3paboTeHo Ha Gasata Ha TpudaseH
CUHXpOHEH reHepaTtop. OCHOBHOTO My MpegHa3HayeHMe B 3emedenckarta WU
TpaHcrnopTHaTa TexHUKa € [da MoKpue HyxXaaTa OT enekTpu4ecTBo, Heobxoauma 3a
paboTata Ha ABuraTensas M Ha BrpageHuTe MOAyNM Wu cuctemn, Heobxooumu 3a
HOPMarHOTO (PyHKUMOHMpaHe Ha MawwuHaTa. [pu pabota Ha ABuraTens, anTepHaTopbT
MOCTOAHHO 3apexga W akymynatopHata 6atepusa. CbBpeMeHHUTE 3eMefenckm u
TPaHCMOPTHM MaLUMHUM Cca CUMHO 3aBucuMuM OT paboTata Ha anTepHaTopa, nopaau
rofieMnTe U3MCKBaHUS KbM 3axpaHBaLLOTO HarnpeXeHue u ronsmaTta KOHCyMaunsa Ha TOK,
obycnaBsHa OT HanMMYMEeTO Ha MOLLHM NepudepHN YCTPOMCTBA, BKMOYBALLM CUCTEMU 3a
HaBuraumsi 1 KOMyHuKauusi, cuctemm 3a komdopT, crnegswm cuctemu 3a paboTtata Ha
Auratensi, MOMOLLHM CUCTEMU 3a NO3ULMOHMUPAaHE U ABWXKEHMNE NO onpedeHa TpaekTopus,
cTabvnusnpalym cMcTeMm, CnMpadeH acuCcTeHT U MH. ap. 3a nognomaraHe paboTtaTta Ha
OCHOBHUSA anTepHaTop B HSAKOM MalUMHW Ce npeaBuxaa MOHTaX Ha [AOoMbIHUTENEH
anTepHaTop UM CITbHYEBU NaHENMN.

YCTpOMNCTBOTO Ha
antepHaTop € MokKa3saHo
Ha durypa 1

(promobile.bg, 2024) (lliev,
1990). CwctoM ce ot
Kopnyc 2, B KOWUTO e
NOMecCTeH TpudaseH
reHepaTop C
€NeKTPNYECKO
nogmMarHuTBaHe Ha
potopa 5, TpudaseH
ABynonynepuoaeH
ToKoM3npasuTen (anoaeH
Onok) 7, pene- perynartop
9 1 YyeTKOB MexaHu3bLM 8.
BbpTAWOTO ce MarHUTHO
none, cb3gageHo  oOT
potopa 5, nHayumpa ; :

NPOMEHSIMBO HanpeXxeHue

B HaMOTKUTE Ha crartopa CDMrypa 1. YCTPONCTBOTO Ha antepHaTop

1. PotopbT narepyBa Ha

ABa paguanHu narepa 4. [lpu pabota Ha pgBuratens reHepaTopbT npeobpasysa
MEeXaHW4HaTa eHeprusi npeaaBaHa oT ABuratens ype3 peMbk (He e nokasaH) U peMbyHa
wanba 3 B TpudasHO HanpexeHne, KOeTo Cce u3npaBa OT auvogHusa  6rok.
TokounanpaBuTensat 06GUKHOBEHO € M3NbIHEH C 6 Anoda no cxemaTta ,JlapmnoHoB®. Pene—
perynatopsbT 9, perynupa nsxogHoTo HanpexeHue B rpaHmumte ot 13,4 no 14,8 BonTa Ha
npaseH xon. M3npaBeHOTO HanpexeHne ce dunTpuvpa C NOMoLTa Ha KanauuTUBEH
unTbp, cneg koeto ce nogasa 4ype3d knemu 10 KbM enekTpuyeckata cuctemMa Ha
aBTOMOGMNA.

Mpn pabota Ha anrepHatopa OT ocobeHa BaXHOCT € MOAAbPXKaAHETO Ha
N3npaBeHOTO HanpexeHue Ha knemute 10 B CbOTBETHUTE rpaHuun. [pn HanpexeHne nog
13,4 BonTa ce nonyvyaBa Hego3apsa Ha akymyrnartopa, a npy HanpexHusa Hag 14,8 sonta
npesapexgaHe u noBpeda Ha akymyrnatopa, usrapsHe Ha namnu v gp. B npaktukaTta no-
4yecTO 4Ye HabngaBa Hefos3apsd, KOeTo OOMKHOBEHO Ce ObJPKM Ha BKMNHOYBAHETO Ha
noBeye KOHCyMaTopu C Mo-rofisiMa MOLLHOCT. Tbi KaTo ToBa He € NpeaBuUaEeHO OT 3aBoda
npou3BoauTEN Ce nosiydaBa CUCTEMHO HeJo3apexgaHe Ha akyMmyrnartopa, nocnegsawo ot
Obp3a cyndartv3auma Ha nro4YuTe My, KOETO OOMKHOBEHO BOAM OO0 HEroBoTo 6bp30

- Cratop

- Kopnyt

- PemyyHa wanba
- Narepu

- PoTop

- 33eH Kanak

- Dmoaex Gnok

- YeTkoabpXaTen
- PerynaTtop

- Knemu

OW~NO B WK -

-
/
|
o
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BEM3HEC MOJEJIN 3A NMOOOBPABAHE 3PABETO HA MOYBATA

n3nmnsaHe ot CTPos M Heobxoguma cMsiHa. 3a HedomnyckaHe Ha NoBpeau Npes3 akTUBHUTE
nepuoamn ot roguHata e HeobxoAMMO M3BBbPLUBAHE HA NOCTOSAHEH KOHTPOM Ha 3spagHuTe
HarnpexXeHunsi, CBOEBPEMEHHO 3apexfaHe Ha paspefeHuTe akymynatopu, nperneg Ha
eneKkTpuyeckMTe Bepurn B MalUMHUTE, MNPOBEPKM 3a Hannune Ha YTeuyku, JoLo
3amacsaBaHe 1 ap. (Bozhinov, 1986).

Pesyntatun n o6¢cbxaaHe

N3cnepgsaHeTo Ha paboTtaTta Ha anTepHaTopa ce M3BbpLKM Ha cTeHd, cobcTBeHa
KOHCTPYKUMA. Ton ce CbCTOM enekTpoasuraten 5, KOMTO NOCPeAcTBOM peMbyHa npeaaska
3agBWXBa antepHartopa 3.

M3cnenBaHeTo ce W3BbpLUBA MpWM HOMMHaMHKM oBopot n=3000 min”. MMpu
HaToBapBaHe ce OTYMTa HamansiBaHe Ha 0BoOpOTUTE, KOETO He e NpeaMeT Ha HacTosuwaTa
paspaboTka.

durypa 2. IamepBaTtenHa cucrtema

M3mepBaTenHa cuctema Mma ABa OCHOBHU pexuma Ha paboTa: pexmm Ha npaseH
X0, Mpu KOWTO ce 3apexpa caMo akymynaTtopa 2 U pexum C HaToBapBaHe, NMpu KOWTO
OCBEH akymyrnatopa Ce BK4YBa M perynvpyeM ToBap. 3a u3crnegBaHe B pPeXuMM Ha
HaTOBapBaHe Ha anTepHaTopa e M3bpaHO HaTOBapBaHEC ABE aBTOMOOWIHM OCBETUTENHN
Tena 4 — mogen H4 55+60W. 3a «knw4yoBe ca M3non3BaHW [gBa TPUMNO3ULNOHHU
MPEBKIMOYBATENS, C KOUTO € Bb3MOXHO Aa Ce HanpaBATneT KOMOUHauMM OT uKCupaHm
ToBapHu MmowHoctn 55, 60,110,120 n 230W (HamupaT ce nog ocBeTUTENHUTE Tena),
HanpexeHneTo Ha 3apsg ce oTuMTa e BrpageH gurntaneH BonTtMep (Hamupa ce noa
npeBKoYBaTennTe).

N3cnepeaH e antepHatop, moaen COAL IR7331, ¢ HOMuHaneH Tok, 1=65 A u
HOoMMHanNHO HanpexeHneU=12 V. U3nonasaH e akymynatop 12 V, 55Ah.

eHepMpaHOTO HanpexeHue OT anTepHaTopace nodaBa Ha NpeuuseH MynTuuet
mogen UNI-T UT803 (nosuuma 1 Ha durypa 1) Ha dupmata UniTrendGroupe Limited.
MyntuuetsT e Tun: Digital Bench-Type Autoranging TrueRMS Multimeters cbc cnegHute
napameTpu: Knac Ha TOYHOCT Mpu u3mMepBaHe Ha NOCTOAHHO HanpexeHue + 0,3% u Ha
npomeHnueo HanpexeHne +0,5%. lNpenaBaHeTo Ha AaHHUTE OT M3MepBaTenHua npuobop
KbM KOMMOTbpa Ce M3BbpliBa Cbk cnegHuss mHTepdgenc UNI-TUT803 100kHz With
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RS232C USB Interface. JonbnHUTENHM BH3MOXHOCTH, N3NON3BaHU B NpoLeca Ha paboTa
ca: LCD Backlight Display, Data Hold, Auto-Ranging (Uni-trend, 2024).

3a 3anunc n obpaboTka Ha AaHHMUTE ce n3nonsea cneunanuanpad cogptyep Ha UNI-T
UT803. Cnen crapTupaHe codTyepbT M3BbpLUBa aBTOMatuveH 3anuc ¢ uHtepsan 0,5
cekyHan, 6e3 Bb3MOXHOCTM 3a Kopekuus. lNMonydeHute pesyntatum ce 3anuceaT B XIs
dopmaT, KoeTo € ronsaMo yaobcTBO 3a nocnefBawy o06paboTKM U U3YUCTIEHUS.
[Mony4yeHuTe pesyntaTtn ce ussexgart u B rpaduyeH Bu, KOUTO CNYXWN KaTo OPUEHTUP 3a
UANOCTHOTO NPOTUYAHE HA CbOTBETHUS EKCNIEPUMEHT.

Tabnuua 1. Pesyntatu ot nscnegsaHe pabortarta Ha antepHaTopa ¢ ToBap ot 110 W

Value
No Time DC/AC |U Unit AUTO
113:50:42 | DC 14.47 |V AUTO
2|3:50:43|DC 14.48 |V AUTO
3|3:50:44|DC 14.47 |V AUTO
4|3:50:45|DC 14.48 |V AUTO
5|3:50:47 |DC 1418 |V AUTO
6|3:50:48 | DC 14.32 |V AUTO
713:50:49|DC 14.33 |V AUTO
813:50:50 | DC 14.32 |V AUTO
913:50:51 |DC 14.33 |V AUTO
10(3:51:25|DC 14.32 |V AUTO
11(3:51:27|DC 14.33 |V AUTO
12(3:51:30|DC 14.32 |V AUTO
13(3:51:31|DC 14.33 |V AUTO
141 3:51:36 | DC 14.32 |V AUTO
15(3:51:37|DC 14.33 |V AUTO
16(3:51:40|DC 14.32 |V AUTO
1713:51:41|DC 14.33 |V AUTO
18(3:51:42|DC 14.32 |V AUTO
19(3:51:44|DC 14.33 |V AUTO
20| 3:51:45|DC 14.32 |V AUTO
21|3:51:48 | DC 14.33 |V AUTO
22|3:51:49 | DC 14.32 |V AUTO
23|3:51:50|DC 14.33 |V AUTO
24| 3:51:51|DC 14.32 |V AUTO
25|3:51:52 | DC 14.33 |V AUTO
26| 3:51:53|DC 14.32 |V AUTO
27| 3:51:53|DC 14.33 |V AUTO
28| 3:51:56 |DC 14.32 |V AUTO
29| 3:51:57|DC 14.33 |V AUTO
30| 3:51:58 | DC 14.32 |V AUTO
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N3BbpLueHn ca 4 cepun eKkCnepuMeHTU NPy pasfnMyHo HaToBapBaHe Ha anTepHaTopa
n 1 Ha npaseH xoad. OT BCeKkM eKcnepuMeHT ce u3crneaBa m3Bagka ¢ n=10, kato ce
aKUeHTMpa Ha MakCUMarHuUTe N3MEHEHNSI HA HanpeXeHneTo BbB BpemeTo. Ha Tabnuua
1 e nokasaHa 4acT OT ekcnepumeHTta, nonydeH npu ToBap oT 110 W. Ocrananute
Tabnuum ca ot cbwua Bug. B Tabnuua 2 ca gageHn CTOMHOCTUTE OT U3BAAKUTE Ha BCEKU
eKCNnepuMeHT.

Tabnuua 2. CTOMHOCTU OT M3BAAKUTE HA BCEKN EKCNEPUMEHT
Onnt Ne

P W] 1 2 3 4 5 6 7 8 9 10
0 14.4314.44\14.43(14.44114.45|/14.44|14.45/14.46|14.45|14.46
55 114.44(14.45|14.46|14.45|14.46|14.45|14.47 |14.46|14.47|14.48
60 |14.42(14.46|14.47|14.36(14.3414.33|14.34|14.33|14.34|14.33
110 (14.47|14.48|14.4714.48|14.32|/14.33|14.32|14.33|14.32|14.33
230 [14.49/14.48(14.49/14.46(14.23|14.24|14.25(14.24114.23|14.24

Ha ®urypa 3 ca nokasaHu nosly4eHUTe eKCrnepuMeHTanHu pesynrtatu OoT usBagkuTe
Ha BCeKM ekcnepumeHT. Bmxaa ce, 4e npu mManbk ToBap — o okono 100 W, naga Ha
HanpexeHneTo e He3HauuteneH — okoro 0,1 V. lNpu yBenuyaBaHe Ha HaToBapBaHETO
N3MeHeHnATa Ha HanpexeHneTto gocturat 0,2 — 0,25V.

230 W
- ,f" 60W
2
! 4 e /
> 6 " P oo S / ow
8 a —f
) 10
t[s] x 0,5
EOW m55W 60W m110W m230W
durypa 3. [NonyyeHn ekcnepmMeHTanHu pesyntaTtu

N3cnepgsanute napametpu (Mihailov, 2020):
a.) MakcumanHa CTOMHOCT Ha n3cneaBaHUs napameTbp B U3BagkaTa
Avax = MAX (aj)= MAX (as;az...;an). (1)
6.) MMHMManHa CTOMHOCT Ha n3cnegBaHusa napameTbp B U3Bagkata
Anin = MIN(aj)= MIN(a;az...;an). (2)
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B.) Paamax Ha nsamepBaHOTO HanpexeHve

R = Awax - Amin (3)

r.) CpeAHO apMTMeTMYHa CTOMHOCT Ha M3MEPBaHOTO HamnpexeHue

TbM KaTO CriydanHuUTe rpeLlkn Ha Te3n U3MepBaHUSA ce NoLYMHABAT Ha HOpMarneH
[[aycoB 3aKkoH Ha pasnpegerieHve, TO HaW-BeposiTHaTa CTOMHOCT Ha M3MepBaHaTa
BeNnn4YMHa e cpeiHo apuTMeTU4YHaTa CTOMHOCT - chopmyna 4.

_1on

qep, T n=i=1 a; (4)
,D,) cpeaHo KkBagpaTtu4HO OTKITOHEHKE

CTaHOapTHOTO OTKIOHEHWNE € U3MepUTEN Ha pa3ceriBaHeTo, NpU KOMTO ce M3BbpLUBA
KBaApaTUYHO OCpedHsIBaHe Ha OTKIOHEeHUsATa Ha WHAMBUAOyanHUTE CTOWHOCTM Ha
M3NpaBeHOTO HanpexeHue 3a 3apexdaHe Ha akymynatopa OT TsAxHata cpefHa
apuTMeTU4YHa BenuuuHa. ToBa NpeAcTaBnsiBa BEPOATHUAT pe3ynTtaT OT M3MepBaHuUATa.

Aa, =a

pelukaTa Npyu CbOTBETHUTE M3MEPBAHUS €: : — % ToraBa, cbrnacHo TeopusTa

Ha [ayc, cpeaHo KBaapaTUYHOTO OTKIIOHEHME €:

—
e |EE1=, .’.‘n:l-2

S (5)

e.) KoepuumeHT Ha Bapuauua Vs,

KoepnumneHTbT Ha Bapuauma npeactaBnsBa OTHOCUTENHA Msipka 3a pas3cenBaHeTo
Ha CTOMHOCTUTE Ha HanpexeHueTo No Bpeme Ha pabota. (popmyna 6). Ton mamepsa

KaKbB MNPOoUeHT OT cpeaHaTa CTOMHOCT Ha HarnpexeHneTo Ha akymMmyriaTtopa npeacrasiisdBa
BeiM4YnHaTta Ha CTaHOapTHOTO OTKITIOHEHME.

Vo = (s/acp).100% (6)

X.) FpaHn4YeHKoeULUNEHT Ha Bapuauna — onpeaens ce npy MakcumanHata CTOMHOCT
Ha Bapuvauus Ha HanpexeHueTo ¢ BepodaTHocT 0,9973 no dopmyna 7.

Vomaz = [(tmax/acp)/3].100% (7)

3.) cTeneH Ha HepaBHOMEPHOCT“smax, MO OTHOLWIEHME Ha Bapuauusita Ha
MakcumarHaTa CTOMHOCT Ha HanpexeHneTo ¢ BepositHocT 0,9973 - no popmyna 8.

Oomar = [2(tmax/acp)]-100% (8)

B Tabnuua 3 ca pageHu pesynratute OT cTaTtuctudeckata obpaboTka Ha
eKcrnepMMeHTanHuTe pesyntaTtu.

76



EKONOIMMA 1 ArPOTEXHONOIMNN — dYHOAMEHTAJTHA HAYKA N MPAKTUYECKA PEATTNM3ALINA
BEM3HEC MOJEJIN 3A NMOOOBPABAHE 3PABETO HA MOYBATA

Ta6nuua 3. [NonyyeHn pesyntaTtn oT cTaTuctTMyeckata obpaboTka
CraTtnctmyeckun pesyntatu

P
Aimax Aimin I:ai acp S v dsmax Asmin V:Fmﬂx 6crmax

W Vv \Y \Y \ Vv Y% Vv \ % %

0 14,46|14,43|0,03(14,445|0,0102|0,0709(14,476|14,414| 0,0702 | 0,4256
55 |[14,48|14,44)|0,04(14,459|0,0114|0,0786(14,493|14,425| 0,0778 | 0,4713
60 |14,47|14,33|0,14|14,372|0,0531|0,3692(14,531|14,213| 0,3655 |2,2154
110 |14,48(14,32|0,16(14,385|0,0737| 0,512 |14,606|14,164 | 0,5069 | 3,0721
230 |14,49|14,23|0,26(14,335|0,1188|0,8285(14,691|13,979| 0,8202 | 4,971

Pe3ynTtaTbT OT U3MepBaHETO C Herosara rpellka ce npeacTaBs BbB BUAa:
i A T Ko (9)
Kb[ETO: K € BePOATHOCTEH KOE(ULINEHT.

YpaBHeHneTo (9) nma BEPOSATHOCTHO TbIIKyBaHe, T.€. UCTMHCKaTa CTOMHOCT Ha
naMepBaHaTa BennymHa ap ce Hamupa B:

- UHTepBana [ap —0.aq + 0] BeposaTHocT 0,6827; (10)
- UHTepBana [aq — 20,0, + 20] ¢ BeposTHOCT 0,9545; (11)
- nuTepeana [ — 39,85, + 39] ¢ pepogrHOCT 0,9973. (12)

Mpn cTtatucTuyeckn macneaBaHust Ha paboTata M TEXHMYECKOTO obcnyxBaHe Ha
3emegenckun mawuHu npod. BepewarnH (Dimov, 1992) npenopbyBa u3cneaBaHudaTa ga
ca c k=3. ToBa e BcrneacTeMe OT BUCOKUTE U3NCKBAHUS 3a HaOeXAHOCT npu paboTta Ha
NnosieTo, cbyeTaHa C USKMIYUTENHO KpaTKUTE CPOKOBE Bpeme, no3Bonssalin obpaboTka
Ha 3emdaTa 1 npubupaHe Ha NpoayKUMATa.

Toraga: Bpmazx — Dep. + 3o (13)

Qpmin — Aep, — 3o (14)

N3Boaun

1. PaspaboTeHa e uamepBaTtenHa cuctemMa 3a macneagBaHe paboTocnocobHocTTa Ha
anTepHaTopun Ha 3eMefernicka u TpaHCNoOpTHA TEXHUKA.

2. MN3xoOoHOTO HanpexeHwe OT anTtepHaTtopa € cTabunHo BbB BPEMETO, KaTo
MaKCUManHuTe TeOPeTUYHN CTOMHOCTM He HaaxBbpnaT 14,8 V.

3. MuHUManHUTEe CTOMHOCTM MpPU MaKCuMmanHa KoHcymauus ca novtu 14 V, npu
ToBap o 230W,koeTo e Heobxoammo ycnoBue 3a paboTa Ha aBuraTens, enekTpudeckmuTe
N eNeKTPOHHM MOAYIN, KAaKTO M 3apsia Ha akyMyraTtopa, BbMpeku ronsimaTta KoHCyMaums.

4. MakcumanHaTa Bapuaumsi Ha HanpexeHueTo e noa 1%.

5. MakcumanHaTa HepaBHOMEPHOCT Mpu 3apsd He HagBuwasa 5%, KaTo CbrnacHo
HanpaBeHUTE EeKCNepuMMEeHTU Cce MposiBsiBa HaW-CUMHO Mpu MpPexogHUMTe Mpouecu, B
Ha4yanoTo Npu BKMOYBAHE HA MaKCMMariHa MOLLHOCT UMW NMpu NPEBKIOYBaAHE OT cpeaHa
KbM MaKkcMmMarHa MOLLHOCT.

6. MamepBaTtenHa cuctema MOXe Oa ce u3nonsea 3a obyyeHue Ha CTyaeHTu OT
crneumanHocTn, nlyvaBallumn 3emegerncka n TpaHCnopTHa TeXHMUKA.
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3akno4yeHune

PaspaboTteHaTta wu3mMepBaTenHa cucTeMa [daBa Bb3MOXHOCT 3a uM3crnegBaHe
paboTocnocobHOCTTa Ha anTepHaTtopuvHa 3emefdernicka W TpaHCNopTHA TEeXHWUKac
perynupyem ToBap. M3BbplleHaTa cratucTnyecka obpaboTka Ha ekcnepumeHTanHuTe
pe3yntatu AgaBa WHGOpPMaumMs 3a CTabunHOCTTa Ha HanpexeHneto B 3ajageHuTe
rpaHnLn, KOETO e BaXKHO YCroBMe 3a rapaHTMpaHe paboTtocnocobHOCTTa Ha MaluMHaTa no
OTHOLUEHME Ha Ka4yeCTBOTO Ha 3axpaHBaLlO HanpexeHue.
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NPUNOXEHUE HA BUOUHOKYJTAHTU 3A NOBULLABAHE HA KOJIMMECTBOTO U
KAYECTBOTO HA PACTUTENTHATA NPOAYKUUA OT NIUMEL
(Triticum monococcum L.) MPU ANNYBUAITHO-ITUBAOHA NMOYBA

WonuTa MNepdhaHoBa, Xpucto BnyoBcku*, Becenunka MeTposa,
FepraHa KyHueBa, JleB Tpubuc

CernickocmonaHcka akademusi, IHcmumym 1o rno4eo3HaHue,
AepomexHornoeauu u 3awuma Ha pacmeHusima ,H. Nywkapoeg”

*e-mail: h_valchovski@abv.bg

Pe3lome

lNMonyyaBaHeTo Ha BWUCOK A06wMB oOT numey( Triticummonococcum L.), Kakto wu
3anasBaHe 1 MoBuMLLABaHe Ha NOYBEHOTO Nfogopoane moraT ga 6baaTt nocTurHaTu, Ypes
n3nonseaHe Ha OWOMHOKYNAHTU C asoTduKkeupawm MukpoopraHnamm. EdektbT oT
WMHOKyNnauusiTa ¢ acouMatMBHu a3oTdukcmpalim bakrepum oT pog Azospirillume mnsnutaH
npu AnysuanHo-nMBagHa no4vBa, B YCrOBMATA Ha MOJSICKA OMUT, B 3EMIIMLLETO Ha rp.
Mnoegue. [MpunoxeHa e WHOKynauma ¢ wamoBe Azospirillum brasilense 107 n
Azospirillum lipoferum 59, npun aBe HuBa Ha MuHepanHo TopeHe - NipPgKgn NgPgKs.
Pesyntatute nokaseaT, Han-ronsaMo yBenuvyeHue Ha gobuea OT 3bpHO — 47 %, npwu
BapuaHT Azospirillum brasilense + NgPgKg, B CpaBHEHME C KOHTPOSTHUS BapuaHT.

Knrwo4voeu dymu: numeu, Azospirillum, AnyBmanHo-nuBagHa noyBa, WMHOKynauus,
TOpEHE.

APPLICATION OF BIOINOCULANTS TO INCREASE THE AMOUNT AND QUALITY OF
EINKORN WHEAT (Triticum monococcum L.) PLANT PRODUCTION IN
ALLUVIAL-MEADOW SOIL

Jonita Perfanova, Hristo Valchovski*,Veselinka Petrova,
Gergana Kuncheva, Lev Tribis

Agricultural academy, Institute of Soil Science,
Agrotechnologies and Plant Protection “N. Poushkarov’,
7 Shosse Bankya Str., 1080 Sofia, Bulgaria

“e-mail: h_valchovski@abv.bg

Abstract

Obtaining high yield of einkorn wheat, as well preserving and increasing soil fertility
can be achieved by using bioinoculants with nitrogen-fixing microorganisms. The effect of
inoculation with associative nitrogen-fixing bacteria of the genus Azospirillum has been
explored in Alluvial-meadow soil, in the conditions of field experiment (Plovdiv city).
Inoculation was applied with strains Azospirillumbrasilense 107 and Azospirillumlipoferum
59, at two levels of mineral fertilizers - N1oPgKs and NgPgKs. The results show the greatest
increase in grain yield — 47%, with Azospirillumbrasilense + NgPsKs, compared to the
control variant.

Key words: einkorn wheat, Azospirillum, Alluvial-meadow soil, inoculation, fertilizer.
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BbBeaeHue

CenckocTonaHckuTe npakTukn, TpabBa ga 6baaT cbobpaseHn C onasBaHe WU
nogobpsiBaHe Ka4eCTBOTO Ha NOYBMTE, N yBeNnyaBaHe Ha OOMBUTE MO YCTOMYMB HAYMH.
EgHa oT Bb3aMOXHOCTUTE TOBa Aa 6bAe NOCTUrHATO € U3Non3BaHeTo Ha BUONHOKYNaHTH,
KakBUTO ca asoTdumkcupawmnte 6akrepun ot poa Azospirillum, npyn oTrnexgaHe Ha XXUTHU
KynTypu. MIHOKynauusaTa ¢ Te3n 6aktepum mma noTteHuuana ga Hamanu ynotpebarta Ha
MUHEpanHM TOpoBe, C egeKTMBEH kKanauuvTeT 3a HacbpyaBaHe Ha pacTtexa Ha
pacteHuaTa. Tean 6GakTtepum obpasyBaT acoumaTmBHa asoTuKcUpalla cuctema C
KOpeHuUTe Ha pacTeHusiTa. T e B CbCTOsHME Aa dukcmpa aTMocdepHus asoT, KaTto no
TO3M Ha4vH Ce yBenunyaBa fernia Ha 6OuonorMyHMs asoT B pacTuTenHa npoayKuuMs
(MepdpaHoBa u ap., 2014, Boletaetal., 2020). N3cnegBaHo e BMSHMETO Ha Te3u LLaMoBe
Azospirillum brasilense 107 w Azospirillum lipoferum 59 B ycnoBmusita Ha CbAOB OMUT.
YCTaHOBEHO €, Ye N3nuTaHuTe Wwamose asoTduKkcmpalm 6aktepmm nokassaTt noBuLIaBaHe
B gobmBa OT 3bpHO M CbAbpXaHMeTo Ha cypoB npoTteuH (MepdaHoBa u ap., 2014,
MepdaHoea n Kpymos, 2017).

OTrnexgaHeTo Ha nuMmey npegnara Bb3MOXHOCTM 3a AumBepcudukaums W
NPOM3BOACTBO Ha XpaHW, GoraTm Ha BWCOKOKAYeCTBEHW MpoTenMHu. KayecTBOTO Ha
OpalHOTO OT NMMeL, € NogobHO ¢ ToBa Ha OOMKHOBEHATa NeHMua U ganed no-Bucoko oT
TOBa Ha TBbpAaTa nuweHuua. JinmeubT CbabpXxa ABa MbTWM NOBEYE HEHACUTEHN MA3HUHU
OT NuweHuuaTa u HMCKO konunvectBoTo Ha ryTteH (D'Egidioet al., 1993; Brandolini et al,
2008; Hidalgo and Brandolini, 2008).

LlentTa Ha HacTodAWweTO m3creaBaHe € [a Ce YCTaHOBW BIIMSIHMETO Ha LiamMoBe
Azospirillum brasilense 107 n Azospirillum lipoferum59 BbpXy pactuTenHata nNpoayKums
OT NMMeL, U CbAbPXXaHNETO Ha CYpOB MPOTEUH, CAMOCTOATESNTHO M CMECEHO C [IBE HMBa Ha
MUHeparnHo TopeHe, Npu AnyBnanHo-nN1MBagHa NoyBa B YCNOBUSATA Ha NOJSICKM ONUT.

Matepuanu n metoamu

lMpoBeneH e Nonckn onuT B 3eMnuLLEeTo Ha rp. MNnosaue Bbpxy AnyBuanHo-nnBagHa
noysa (Eutric Fluvisol), npn HenonuBHu ycnosusi, no 6nokoB MeTton. OTrnexgaHaTa
kyntypa e numey (Triticummonococcum L.). OnuTbT e 3anoXeH B TpU MOBTOPEHUS, C
pa3mMmep Ha onuTHUTEe napuenku 8/3,1 m. OxpaHaTa mexay BapuaHTuTe € 0,5 m, a obwaTta
nnow, Ha 6noka (nostopeHneto) — 0,225 da. ObwaTta nnow, Ha onuta e 0,675 da 6Ge3s
nbTULLATa U OXpaHUTe Mexay BapuaHtTute. Cren ocHoBHaTa obpaboTka Ha noysaTa ca
BHECEHWN KOMBUHUPAHN MUHEPAnHN TOPOBE.

MHoKynaumsaTa Ha cemeHata € u3BbplueHa C¢ bakTepuanHa CycrneH3usd, C TUTbP
10®ml Ha wamose Azospirillum brasilense 107 n Azospirillum lipoferum59 oT konekuusiTa
asoTukcmpawm baktepumn Ha nabopatopus ,Mukpobuornorna Ha noysata“, npu UIMNASP
.H. MywkapoB®. EceHHaTa centba € m3BbpLIEeHaA PbYHO M HEMOCPEACTBEHO cren Hes
noysarta e BanupaHa. OnuTbT € NpoBedeH No crnegHaTta cxema:

KoHTpona.

NHokynaums ¢ wam Azospirillum brasilense 107
WNHokynaums ¢ wam Azospirillum lipoferum59

TopeHe C NgPsKs.

NHokynaums ¢ wam Azospirillum brasilense107 + NgPgKs,
NHokynaums ¢ wam Azospirillum lipoferum59 + NgPgKsg.
TopeHe Cc N10P8K6.

WHokynaums ¢ wam Azospirillum brasilense107 + N1oPgKsg.
WHokynaums ¢ wam Azospirillum lipoferum59 + N1oPsKs.

CoOoNOOR~WND

CTPYKTYpHUTE eneMeHTM OT pacTuTenHaTa npoaykuusi ca onpegeneHu BbB hasa
MIIEYHO-BOCbYHA 3psnocT. [o6UBBLT OT NMMeEL U CbAbpXaHMETO Ha CypoOB MPOTEWH B
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3bPHOTO Ca onpefernieHn BbB (hasa BOCbYHA 3psAnocT. [lonyyeHuTe ekcnepuMeHTanHu
AaHHKU ca obpaboTeHn ctaTucTudeckn Ypes Statgraphics 2.1.

Pe3yntaTtin n o6¢cbxaaHe

Pesyntatute OT CTPYKTYpHWS aHanuM3 Ha onuMTa BbB ha3a MSIeYHO — BOCbYHA
3psAnocT ca npeacrtaBeHy B Tabnuua 1. BucounHata Ha pacteHusitTa camo Npu BapuaHT
N1oPgKe - 85,5 cm e no-ronsima oT KoHTponata — 82,75 cm. ToBa ce AbIKN Ha BUCOKOTO
KONM4ecTBO a30T U pocdop, KOUTO ce HaTpyneaT No-6bp30 B NUCTHATa Maca. [brmkuHaTa
Ha KnacoBeTe W BpoAT Ha 3bpHaTta B Tax npu BapuaHtu Azospirillumlipoferum+ NgPeKe
(5,0cm -20,5 6p. 3bpHa) u Azospirillumbrasilense+ N1oPgKs - (5,2cm -21,2 6p. 3bpHa) ca ¢
MO-HUCKM CTOMHOCTK OT KOHTponuTe (5,3 cm — 22,0 6p. 3bpHa). BepoaTHO B Ta3u gasa oT
pasBUTMETO Ha pacTeHusTa KoOMOMHauuuTe C NocoYeHuTe asoTdukcupalum bakrepumn u
MUHEpanHM TOPOBE He OKasBaT Mb/IHOTO CU BNUSAHWE. AHANOMM4YHM ca pesyntatuTte U 3a
KONMYeCTBOTO Ha KnacoBeTe cnpsiMo KoHTponata. Cnopen Kazietal, (2016) wamoBe
Azospirillum brasilense BAMSAT NO pasnMyYeH HayuMH BbPXY OTAENHUTE CTPYKTYPHU
erleMeHTU Ha pacTuTenHaTa NpoayKums oT MileHuLa, KOeTo 3aB1cK OT dhasaTta Ha pacTex
N ce NPOMeHs Npe3 pa3BUTMETO Ha pacTeHusaTa. B koHTpacT Ha ¢da3a MNeYyHo — BOCbYHa
3panoct, npu ¢asa nNbfHa 3pANOCT MHOKyNauusita C acouMaTMBHU a3oTduKCUpalLm
baktepun oT poa Azospirilumoka3Ba CUNHO MNOMNOXUTENHO BRUsSIHUE BbpXYy gobuBa U
CbAbpXKaHMETO Ha NpoTenH npu numed, (dPurypn 1 un 2).

Ta6bnuua 1. CTpykTypeH aHanu3 Ha gobwmBa OT numel, BbB dasa MIevyHO-BOCbYHa
3psanoct

BucoumHa Ha ObmknHa 3bpHa K
B nacose
apuaHTm pacTeHusTa | Ha eduH Knac | B eauH knac 2
o 9/50 cm
cm cm Gpon
1.KoHTpona 82,75 5,3 22,0 60,0
2.Hokynauus ¢
Azospirillumbrasilense 80,6 5,39 22,8 69,8
3.HOoKynauus ¢
Azospirillumlipoferum 78,8 58 24,27 61,7
4. TopeHe ¢ NgPeKs 76,65 5,75 23,9 65,4
5.Azospirillumbrasilense 80.6 5.6 233 64.4
+ N8P6K6
6.Azospirillumlipoferum 78.8 5.0 205 51,2
+ N8P6K6
7.TopeHe ¢ N1oPgKg 85,5 5,8 24,17 71,4
8.Azospirillumbrasilense 82,68 5.2 212 45,0
+ N1oPsKs
9.Azospirillumlipoferum 78.53 5.96 25 4 50,6
+ N1oPsKs
LSD P <0,05 12,93 1,03 4,66 15,59

MpunoxeHneto Ha wamoBe Azospirillumbrasilense 107 n Azospirillumlipoferum 59
BNUSie NMOMOXUTENHO BbpXy A0OMBa OT nMMeLl, OTrNeXxaaH B YCMOBMATa Ha MOJSICKA ONUT
npy AnysBmanHo-nuBagHa nouvsa (durypa 1). WIHOKynauumte C Te3n LWamMoBe
asoTdumkcnpalum baktepun BOOAT OO0 YBENUYEHWE Ha MNpoayKuusita OT 3bpPHO, CAPSIMO
HEeWHOKynMpaHaTa KOHTpona, CbOTBETHO C wam Azospirillumbrasilense 107 — 45 % wn ¢
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wam Azospirillum lipoferum 59 —31 %. Nogo6bHo nacnenBaHe e npoBeaeHo ot Hungriaetal,
(2010) n e ycTtaHOBEHO, Ye MHOKynaumuMte Ha nweHuua ¢ wam Azospirillumlipoferum
yBenuyasat gobusa ¢ 18% u ¢ wam Azospirillum brasilense — 31%.

Mpn BapmnaHT Azospirillum brasilense + NgPgKs € 0T4eTeHO Han-ronsiMo KONMYeCcTBO
3bpHO — 47% noBeYe OT KOHTponarta, gokaTto npu BapuaHT Azospirillum brasilense +
N1oPsKs yBenuueHneto e 27%. AHanorMyHn ca pesyntatmte W Mpu  BapuaHTu
Azospirillumlipoferum+ NgPeKs 1 Azospirillumlipoferum+ N19PgKg, cboTBETHO 40% 1 37%.
ToBa nokasea, 4Ye MNO-BMCOKaTta HOpMa Ha MWHepanHoO TOpeHe MNoTUCKa AeWHOCTTa Ha
acoumatmBHuTe asoTdukcmpam 6akrepun. Npn ymepeHo MUHepanHoO TopeHe CbBMECTHO
c asoTdukeupalm 6akrepum ot pog Azospirilum moxe ga 6bae nocturHat BUCOK J06MB
OT MuweHuua, ¢ NONOXUTENHO Bb3AENCTBME BbPXY KA4eCTBOTO Ha 3bPHOTO WM 3anasBaHe
Ha noyBeHoTo nnogopoaue (Galindoetal., 2019, Namvaretal., 2013, Piccininetal., 2013).
Cnopea nonyyeHuTe pesynrtaTu, UHOKynauusaTa Ha numel, ¢ wam Azospirillumbrasilense
107 6n morna ga 6bae antepHaTMBa Ha MUHeEpPaANHOTO TopeHe. Mpwu BapuaHT Azospirillum
brasilense 107 konn4ecTBOTO 3bPHO € 2,28 g/100 cemeHa, gokaTto npu BapmaHtn NgPsKs 1
N1oPsKs € cboTBeTHO 2,02 — 2,20 g/100 cemeHa.
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durypa 1. Edpekt oT MHOKynaumsaTa Ha nMmeL, BbpXxy obmnBa OT 3bpHO

Hal-BMCOKO KONMMYECTBO CypOB MPOTEMH, OT BCUYKM WU3CNEeABaHW BapuaHTu, e
ot4yeteHo npu Azospirillumlipoferum+ N1oPsKe— 11,25 %, npun koHTponaTa CbAbpXaHWETO
e 8,75 % (durypa 2). PaBHOCTOMHM Ca BnMsiHASITA Ha WHOKynaumdata ¢ Azospirillum
brasilense n TopeHeTo ¢ NioPgKs, OTYETEHMAT CypoB NPOTEUH M NpW [BaTa BapuaHta e
10,0 %. Pesyntatute OT u3cnegBaHusiTa, NpyM CbAOB ONMT C AnyBuanHo-nvBagHaTa
noyBa, CbLLUO MOKa3BaT yBenuMYyaBaHe Ha CypoBUS MPOTEMH B 3bPHOTO, KaKTO Mpu
CaMOCTOATENHUTE  WMHOKynauum ¢ wamose  Azospirillumbrasilense 107 n
Azospirillumlipoferum 59, Taka n npu KoMOBUHaUMUTE C MUHeparHo TopeHe. Hai-Bncoko
KOSNIMYEeCTBO CYpOB MPOTENH € oTYeTeHOo Npu BapuaHT Azospirillumlipoferum 59 + NgPgKe—
9,37 % (MepdpaHoBa n Kpymos, 2017).
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dPurypa 2. CbabpKaHue Ha CypoB NpPoTeMH B 4obuBa OT 3bPHO
3aknioyeHue

NHokynaumsTa c wamoBe Azospirillumbrasilense107 w Azospirillumlipoferum59 soan
00 noBulaBaHe Ha gobuBa OT NMMeL U CbAbPXaHWETO Ha CypOB MPOTEMH B 3bPHOTO.
Pesyntatute nokaseat Haw-ronsiMo yBernuvyeHue Ha pobusa OT 3bpHO — 47 %, npu
BapuaHT Azospirillum brasilense + NgPegKs (2,31 ¢/100 cemeHa), B cpaBHeHWE C
KOHTPOMHUS BapuaHT. Han-sucok gobms c wam Azospirillumlipoferum59 e otdyeTeH npu
KombuHauusa ¢ mmHepanHo TopeHe NgPsKs— 2,21 g/100 cemeHa. Han-ronsimo Konn4ecTeo
CYpOB NPOTEMWH, OT BCUYKWN U3CNeaBaHu BapuaHTu, € otyeTeHo npu Azospirillumlipoferum+
N1oPsKe— 11,25 %, npu kKoHTponaTta cbabpxaHueto e 8,75 %. AsoTdukcupawmrte
BakTepun ot poa Azospirillum moraT ga 6baaT NepcnekTMBHU BUONHOKYNAHTN, CbBMECTHO
C MUHUMasnHO MMWHEeparHoO TOpeHe, 3a noflydaBaHe Ha BWUCOK O0OOMB M KayecTBeHa
npoayKuus oT NumeL.
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N3cnepBaHeTo e npoBeaeHo no npoekT duHaHcmpaH ot PHU Ne KP-06-H76/2 2023
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NOAOBPUTEN

MapuH-Teogop Hactp* (ArpoHoMm)

*e-mail: teonasar@abv.bg

Peslome

HactoawuaT goknag mnacnegpa noteHumana Ha GanaHcMpaHOTO M pa3HoobpasHo
FINCTHO TOPEHE KaTO eCTECTBEH MHCTPYMEHT 3a Bb3CTaHOBSIBaHE Ha noyBaTta, KOHTPOIS Ha
Bpeautenn n rbOMYHM 3abonsdABaHMA, KakTO WM 3a ONTUMU3NPaHe Ha AobuBuTe W
Ka4eCTBOTO Ha CefnckocTomaHckaTa npoaykums. BknwyBaHETO Ha  MUKPO- MU
MaKpoeneMeHTM B Noaxoasiy KoMOnHaumMm n etanm oT XXU3HEeHUS1 UUKBbIT HA pacTeHunsaTa
ce JokasBa KaTo e(peKkTMBEH MeTon 3a nogobpsiBaHe Ha pacTuTenHata Pe3UCTEHTHOCT U
NOYBEHOTO 3paBe.

Upes LeneHaco4yeHn TeCTOBE C PasfnyHU KyNTypu € YCTaHOBEHO, Ye AeduUnNTbT Ha
eNeMeHTU KaTo MaHraH K Xensid3o 4YecTo Ce AbJKM Ha TAXHaTta HeaoCTbMNHOCT 3a
pacTeHundaTa, BbMPEKN HAnNMYnMeTo nm B novsata. BknouBaHeTo Ha xenatnpaHu bopmm Ha
MUKPOENEMEHTN U CbMAbTCTBALUMTE TN MUKPOOPraHM3Mm He camo nogobpsiea
YCBOSIBAHETO, HO M YyBenun4yaBa YCTOMYMBOCTTA Ha pacTeHusiTa KbM BpeauTenu wu
HebnaronpuATHN KNUMaTUYHU YCIOBUS.

MonyyeHuTe pe3ynTtatm OEMOHCTpMpAT MNPEBBL3XOACTBOTO Ha  OMONOrMYHO
obocHoBaHUTE MeTOoAM 3a noaxpaHBaHe CrpsiMO KOHBEHUWMOHANHUTE noaxoau, KakTto rno
OTHOWeEHME Ha pobuBuTe, Taka M 3a AbATOCPOYHOTO nogobpsiBaHe Ha no4yBaTa WU
pacTUTENHOTO 34paBe.

Knw4oeu OymMu: nUCTHO TOpeHe, TMNO4YBEHO Bb3CTaHOBsIBAHE, €CTEeCTBEH
WMHCEKTMUNG, YCTONYNBO 3emMeaenme.

BbBeaeHue

3apaBaTa noysa OTrnexaga 3apasu pacTteHus, bnarogapeHue Ha 3gpaBuTe pacTeHus
nMame 34OpaBu XKUBOTHM W 3apaBu xopa. OTrnexgaHeTo Ha ©OanaHcupaHa noyesa e
TPYOOEMBK U AbNbI NPOLEC, KOWTO u3nckea pasbupaHe B OGMO-MMHepanHOTO u 6Guo-
XUMUYHOTO CbAbpXaHMe M AMHaMuMKata Ha [NIMHEeHO-XYMYCHUS Komnnekc. [HewwHuTe
MeANLMHCKM nuua, bepmepun 1 arpoHOMM nmaT CXOLCTBO B TOBA Aa TpeTupar naumeHTuTe
CM C MeOuMKaMeHTM, KOMTO Ada noTuckat CUMMATOMU M MPUKPMBAT pearnHuTe HyxXaw.
TpeTupaHeTo Ha gageH Npobrnem NOBLPXHOCTHO CKPMBA peariHUTe HYXOu Ha pacTeHMETO
1 noysaTa.

B TbpceHeTo Ha GanaHc e enaTenHo a NPEeckoYMM TPUTE OCHOBHU XPaHUTENHU
enemeHta (N, P, K) n gopn ga npeBb3MOrHeM npenopbYyaHUTe [O3M B MUHEpasiHO-
NOYBEHUTE TECTOBE.

Korato HabnogaBame NoYBEH aHANM3 UM NMCTEH aHanM3 MHOro 6bP30 MoXe Aa ce
noaBedeM 3a HSIKOMKO XM3HEHOBaXHM enemeHta — Fe m Mn. ToBa ca gBa enemMeHTa,
KOMTO 3aemaT KIH4YOBO MSICTO B OTOpaHUTENHUTE BB3MOXHOCTU Ha PacCTeHUETO,
eHeprueH peseps, POTOCUHTE3A N YCBOSIBAHETO Ha BoAa NO-e(EKTUBHO.

Te3an pBa enemeHTa noaBexgaT B nodYsaTa WM B JIMCTHMA aHanus, 3auoTo
okcugauuaTa npu TAX € OT pellaBallo 3HayeHune. Ypes CToTMUM FNUCTHU aHanmsu
AOCTUTHaxXMe 00 3aKrfYeHue, Ye MoneBu pacTeHust nokasBaT C Pusmyeckus cu obnuk
AedULMTM HA MaHraH M Xemns30, HO B aHanuM3uMTe uMa gOocTaTb4yHM KonudectBa. EaBa B
aHanuM3anm Ha pacTUTeNeH COK YyCTaHOBMXME, Ye uMMma JeduuuTh Ha OBaTa enemMeHTa.
OkasBa ce, 4Ye pacTeHusiTa He MoraTt Aa U3non3BaT eflEMEHTU, KOUTO HE ca XernaTupaHwu,
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KoraTo Ce HaHacsT NIMCTHO. (KerneseH unv madraHos cyndart). OcBeH ToBa Npu HUCKa
MUKPOBMOSOrMYHa akTMBHOCT Te3W erleMeHTM He ce Uu3BNuYat OT noysBaTta, 3auoTo
oKkcupgauusita npeyn Ha camaTa Mukpobuonorma ga npucbcTBa MNOpaan  TEXKM
MEeXaHU4YeCKN NPaKTUKU.

ToBa HU goBeae 00 95% OT TecToBeTe, HanpaBeHW Jocera Ha pacTeHUs OT BCSKaKbB
BMA, A ca Ha MbpPBO MACTO AePUUUTHU C MaHraH u crnefd ToBa C Xernsas3o. OnUTbT HU
npoabikaBa U C peguua apyrn eneMmeHTn kato MmonmbaeH, H1ken, ceneH n kobanT 3a no-
cepvosHaTa ONTUMM3AUMSA Ha 3alUMTHUTE CUNUM B pacTeHusiTa. Te B MUHUMAaNHUTE Cu
KonuyectBa HW [okasaxa, 4Ye npu no-roneMute BpeauTenn Kato ckakanuu wumart
yCNeBaeMoCT KaTO CEepUOo3HW peneneHTW, 3alloTo 3a3fpaBsABaT BbHLUHUTE TbKaHW Ha
nuctata. Ho gocturame oo To3um U3BOA4 Camo ako Mma pasHoobpasHa Mukpobuonorusta B
noysaTa M pacTeHNATa, KOETO CbLLO € MOCTUXXUMO C BbHLUHW CPeaCTBa.

BIOCHEMICAL SEQUENCE OF NUTRITION IN PLANTS

O=-00=-23 M

mereobd-

Plant biochemical sequences begin with: Amino acids form proteins such as chloro-

1. Boron, which activates — phyll and tag trace elements, especially —

2. Siticon which carries all other nutrients 5. Magnesium which transfers-energy via —
starting with — 6. Phosphorusto —

3. Calcium which binds — 7. Carbon to form sugars which go where —

4. Nitrogen to form amino acids, DNA and cell 8. Potassium carries them. This is the basis
division. of plant growth.

www.quantumagriculture.com

OnuTbT HU NpoabkKaea U ¢ peavua ApyrM eneMeHTU kato MonnbaeH, HUKeEnN, cenex
n kobanT 3a no-cepuo3HaTa ONTUMM3aLMS Ha 3alMTHUTE CUNKU B pacTeHusitTa. Te B
MUHUMManHUTE CWU KONMMYECcTBa HM [Jokasaxa, 4e npu Mo-roneMmte BpeauTenu Karto
cKakanum nmat ycrieBaeMOoCT KaTO CEPUMO3HN peneneHTH, 3aLloTo 3a3apaBsiBaT BbHLUHUTE
TbKaHM Ha nucrata. [locturame [0 TO3M M3BOL4 CaMO ako uMa pasHoobpasHa
MUKpoOUMonormaTa B no4yesaTa M pPacTeHUsTA, KOETO CbLO € MNOCTUXKUMO C BbHLUHK
cpencTea.

YcTaHoBUXMe, Ye BCbLUHOCT ronsiM npobnem e npunaraHeTo Ha NoYBEHU M NIUCTHU
TopoBe 06e3 pasbupaHe, ocobeHO B crnydYamTe Ha a3oT. ToraBa ce ocBoboxgasaT
aMUHOKUCENMHM MO MNOBLPXHOCTUTE UMW B fleCHocMUNaema dopma U HacekomuTe ce
npuenunyaT. CbLOTO ce NoBTapsi Kato NPoGneM C U3NULIHO Hann4yHUTEe amMuHOo3axapw.
KopurmpaHeto Ha nogobHu pencteus e 50% oT paboTata HM B noneBu YcrioBusi, Aa
nonpassiMe YCTaHOBEHU UCTOPUYECKUN NMPAKTUKN.
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jLalyst

== ALINEGEY E———  JUUNIRIR S —— = —— AN LT~ —— AN —— | VRIS —— A

CEC 1424
TEC 14.24
Paramagnetism 110
pH-level (14 water) 7.00
Organic Matter (iR G Anal ) 5 % 4 -
Labile Carbon 1% | o8-
Conductivity (12 wate) 0.1 moem| 02 -
Ca / Mg Ratio 334 :1
Nitrate-N (morgan) 16 _ppm 2 -
Ammeonium-N ioegan) 2 ppm 2 -
Phosphorus et iy 40 ppm 50 -
Phosphorus (oisn) To come _pom
Calcium (Metwen 11y 2016 ppm
Magnesium psetuch u) 382 ppm
Potassium gsecn iy 327 ppm | 167 -
Potassium (Cotwes) To come pom
Sodium Menich iy 58 ppm 16 - ppm
Sulphur psergan) 27 ppm 30 - 88 ppm
Chloride gwater Bxtracty Bppm| 32 - pem
Aluminium (M iy 5 ppm < pom
Silicon (cacyy) 53 ppm 40 > ppm
Boron (st cact) 1.2 ppm 1 - ppm
Iron (oeTa) S0ppm | 40 - ppm
Manganese oria) Sppm | 30 - pren
OPP&r (DATA) 1.9 ppm 2 - ppm
ZinG (0eTA) 4.1 ppm 5 - ppm
bdenum gax) 0S5ppm | 05 - ppm
Nitrogen - N 33 % 26 - 4.0 %
Phosphorus - P 031 % 018 - 025 %
Potassium - K 2.54 % 3 - 4.0 % 1"'_'—"
Sulfur - S 0.19 % 0.2 < OI7 W [reSSSSSN———
Calcium - Ca 0.37 % 08 - 120 % [—
Magnesium - Mg 031 % 0.3 - 046 9% [ee————
Sodium - Na 0.02 % C.0% - (0:10:%: JEEEEE—
Copper - Cu 12.1 ppm 7 - 20 ppm
Zinc - 2Zn 23.5 ppm 18 - 35 ppm
Manganese - Mn 70.6 ppm S0 = 2200 prvy) [T —————
Iron - Fe 134.1 ppm 80 - 200 ppm
Boron - B 3.8 ppm 10 - 80 ppm [Me—
Molybdenum - Mo 0.1 ppm 15 - 3.2 ppm |[Extremely Low
Cobalt - Co 0.1 ppm
Silicon - Si 3179 ppm | 900 -
Chloride - Cl 0.0
Nitrogen : Sulphur 176
Nitrogen : Phos 10.7
Nitrogen : Potass 13
Carbon : Nitrogen 14.1
Crude Protein 205
Chloride 0.0
Nitrate 56.2 10 -

MaTtepuanu u metoam

HanpaBeHn ca TecToBe C e4HOroAULIHU U MHOFOrOOULLHU pacTeHnsa B onpeneneH
XU3HEH UMKbN 3a nogxpaHeBaHe. [penapatute ca oT GMONOrMYHO XenaTtmpaH nNpousxos,
KOeTO OTroBapsi Ha TbPCEHETO OT pacTeHusTa, a MMEHHO Ada 6baaT OT OpraHuYeH
npomu3sxoa.
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1. KoHTpona

2. KoHBeHUMoOHaneH npenapat 3a nogxpaHsaHe — 7.60% Fe, 3.60% Mn, 0.70% Zn,
0.35% Cu, 0.65% B, 0.30% Mb - TpyaHO ce Hamepu NPOAYKT Ha nasapa CbC CXOA4HM Ha
HalLMTe NpenopbkK, 3aToBa CY HanpaBnuxmMe MHAMBMAYANEeH npenapart 3a Touka 3.

3. MNoaxpaHeBalum eneMmeHTn B cuHeprmdeH nogdop — 0.3% B, 0.2% Co, 0.5% Cu,
0.3% Fe, 0.8%Mn, 0.3% Mb, 0.6% Zn, 1% S, Ha NUTBLP

TecTtBaHu 6saxa: xnebHa nweHuua (120aka), opms (104ka) , NELHUKOBN HacaXKaeHUs
(30aka), posos gomat(0.3gka) , mapyna (0.3gka), cnaHak (0.3gka) , yepewwn (404ka)
BG1MONOrMyHO NPOM3BOACTRO.

OueHkaTa e caMo OT arpoOHOMMYECKN HabnaeHNa Hag ObpXXaHUETO Ha pacTeHusTa
npes BeretTaTtMBeH 1 NIOAOAABEH LUMKbN OT NOKbHBaHe 0o 6eputba. KopeHoBa cucrtema,
NUCTHaA Maca, MbuyHa M MHCEeKTUUMOHA PEe3NUCTEHTHOCT, BKYC, YyXaHue, CO4YHOCT,
XPYNKaBoOCT, rpamMax B CpaBHEHME C KOHTpOMa, U3ApbXIMBOCT NpU pe3ku TemnepaTypHu
NPOMEHM.

J1sBO KOHBEHLMOHanNeH npenapart (2) — A9CHO MUKCMpPaHUA oT Hac npenapaT(3)
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|

A — koHTpona; B — nectuungm n yHrmumam; » — 600 kg/dka KénumeB cunuuar;

C — 48% no-Bucok poomB ot A, n 18% no-Bucok gooms ot B. 20% no-manko
HanageHuns ot rou unm Hacekomum ot Npoba b n 70% no-manko ot npoba A. be3 HMKakBo
BNM3aHe B nosietarta 3a npbckaHe, Nnpu B umalue Hyxga ot 2 HaHacsHus. B cnyyaaT Ha C
CMe HasiCHO, Ye MnoyBaTa Lie OCTaHe Taka 3a OLe HSKOJIKO FoAWHU U ceMeTo CbbpaHo OT
Te3n pacTeHus e e MOAroTBeHo Aa 6bae OTHOBO B NogoOHM YCroBMSl, KOETO HUe
cyuTame 3a nnoc.

3akno4eHue

YcTaHoBsABaWKkN BeretaTMBHUTE U nNnogoobpasyBaliy Makpo U MUKPO eNeMeHTU ce
OTKpMBa N AENCTBMETO HA ayKCUHW U MUUTOHMKMK, KOETO MO3BOMsiBa NO-ACHO pasbupaHe
npy U3NON3BaHETO Ha enemMeHTUTe B KOMOWMHAaLMSA 3a MOCTUraHe Ha XenaHu pesynrtaTu
(nncTHa maca, 3peeHe, pa3mep Ha nnoga u ap.).

YcTaHoBABaMe, 4e € Bb3MOXHO Ja Ce Uu3non3sat KOMOWHaUMM OT XpaHWUTENHU
enemMeHTun, ¢ onpegenexHn 6akTepuiiHm n rbunyHn wamose, 3a nogobpsaBaHe 34paBeTo Ha
pacteHuaTa. [Npy NOAXOAAWOTO NPUMOXKEHME, Ha KONM4ecTBa W BPEMEBU OTPSA3BK,
pacTeHusiTa ce CnpaBAaT C HaceKoOMU, rou 1 BUpYyCcu.
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MbnHoueHHaTa pacTuTenHa gveTa gaBa onTUManHu JoOuBM M 30paBOCIOBHA XpaHa
3a XMBOTHUTE M xopaTta. Habnioaaea ce NpeBb3X0ACTBO HA Bb3CTAHOBUTENHUTE NPaKTUKN
c nogo6HM nNoaxpaHBaHWsS NMpen KOHBEHUMOHanHMTe MeToam 3a ,0o0pba ¢ Bpegutenurte”.
ToBa crnopef Hac e MeTof, KOUTO MOXe Aa CMecTu pecypcu Aaeaviku Jobpu pesyntaTtu 3a
nogobpsiBaHe Ha no4vsaTta.

INutepartypa

PONA HA ®PEPOVIOHUTE MPU OBPA3YBAHE HA CMECEHW BMO®UIIMU WMeo MaHues
Tpakuiickn yHnBepcuteT, Ctapa 3aropa PakynteT ,TexHuka n TexHonorumn®, Ambéon

ROLE OF IRON HOMEOSTASE IN THE MULTISPECIES BIOFILM FORMATION Ivo
Ganchev Trakia University of Stara Zagora, Faculty of Technics and Technologies of
Yambol,

Silicon Fertilizer Addition Can Improve Rice Yield and Lodging Traits under Reduced
Nitrogen and Increased Density Conditions by Ligiang Dong Tiexin Yang Liang Ma
Rui Li, Yingying Feng and Yuedong Li, Liaoning Rice Research Institute, Shenyang
110101, China
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The Biochemical Properties of Manganese in Plants by Sidsel Birkelund Schmidt and
Sgren Husted Department of Plant and Environmental Sciences, Faculty of Science,
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NMPUNOXEHUA HA ONTUYHA EMUCUOHHA CNEKTPOMETPUA C UHOAYKTUBHO
CBBbP3AHA NMNA3MA INMPU OMNPEAENAHETO HA PEOKU U PASCEAHU ENIEMEHTH

Hukonaa BennykoBa*, Onra Benea, Metoau Kapagxos
leonoauyecku MHcmumym M'M-BAH

“e-mail: niaveli@geology.bas.bg

Peslome

OnTuyHaTa eMUCUOHHA CMEKTPOMETPUS C MHOYKTMBHO cBbp3aHa nnasma |ICP-OES
Ce M3Mnon3Ba LWMPOKO B MUHHOZOOMBHATA MPOMMLLAEHOCT 3a KOHTPOS&T Ha CbCTaBa Ha
pydata npu aHanu3 Ha ckanu 1 ap. MHoro aHanuTuyHu nabopaTopun ua3nonssaTt Tasu
TEXHWKA, 3a Aa NpoBepsT uuctoTata Ha pyan. HactosawoTo uacnenBaHe pasrnexna
KPUTUYHUTE KOMMOHEHTU Ha 3efieHata TeXHONOrus, CYMTaHW 3a KPUTUYHM CYPOBMHM.
lMoka3aHo e onpegensiHeTo Ha cnegu oT Y, Sc n peakosemun enemeHtn (REE) B ,unctin”
pPeaKo3eMHU MaTpuumM U onpeaensHeTo Ha PeHun B MONMOAEHOBM U MEeOHWN KOHLEHTPATW,
cbabpxawmn Mo, Al, Ti, Fe, Mg, Ca n Cu kato komMmnnekcHa matpuua. AHanu3bT Ha
reonoXkm nNpodbm oT MUHHATa NPoOMULLNEHOCT, KakTo U Ha REE, e MHoro cneumnduyen.
Heobxoguma e pobpa uyysctButenHoct Ha |CP-OES cnektpomeTpuTte, Kakto W
cTabunHoCT npu nynBepusaMpaHe Ha pas3TBOPM C BUCOKO CONMEBO CbAbpKaHue.
PenkoseMHuTe enemMeHTn ce xapaktepmampaT ¢ 6orat eMncmoHeH cnektbp. C nomowyta
Ha CMEeKTPOMETPU C BUCOKA pasgenurerniHa cnocobHOCT moraTt Aa 6baaTt pasrpaHUYeHn
ObIDKMHUTE Ha BbIHUTE Ha onpeaensieMmte MWUKPOENEMEHTU OT Te3n Ha OCHOBHUTE
enemeHTn. lpeacraBeHO € CpaBHEHWE Ha TPWU pasfnYyHM CrekTpoMeTbpa C BUCOKA
crnekTpanHa pasgenurernHa cnocobHocT oT 5 1 8 pm n cpefHa pasgenutenHa cnocobHocT
oT 15 pm.

Knrwo4voeu dymu: OnTM4HA €MWCUOHHA CNEKTPOMETPUS C MHAOYKTMBHO CBbp3aHa
nnasma ICP-OES, pegkn enementn, Y, Sc n pegkosemHu enemeHtn (REE), pennn B
MONNGAEHOBU N MEAHWN KOHLUEHTPAaTKU, CNEKTPAnHN NpeyYeHns, MaTpu4yHu ENemMeHTu.

APPLICATION OF INDUCTIVELY COUPLED PLASMA OPTICAL EMISSION
SPECTROMETRY (ICP-OES) IN THE DETERMINATION OF RARE METALS AND
RARE EARTHS ELEMENTS

Nikolaya Velitchkova*, Olga Veleva, Metody Karadjov
Geological Institute, Bulgarian Academy of Sciences, Sofia

*e-mail: niaveli@geology.bas.bg

Abstract

Inductively coupled plasma optical emission spectrometry (ICP-OES) is widely used
in mining processes, mining purity control, rocks analysis, etc. Many analytical laboratories
use this technique to check for the purity of the extracted ores. Critical components of the
green technology, considered as critical raw materials are included in the present
investigations. Determination of trace of rare metals Y, Sc and Rare Earth Elements (REE)
in "pure” rare earth matrices and determination of rhenium in molybdenum and copper
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concentrate containing Mo, Al, Ti, Fe, Mg, Ca and Cu as complex matrix are
accomplished. Analysis of geological and mining samples, and especially of REE, is very
demanding for ICP-OES spectrometers. Due to the need of sensitivity as purity of the final
product has to be checked, the ICP-OES should be able to handle high with concentration
of total dissolved solids. Moreover, due to the line-rich spectrum emitted, especially for
REE, only high resolution ICP-OES spectrometers can manage such analysis as they are
the only ones able to separate the wavelengths from major element and trace elements.
Comparison of two different commercially available spectrometers with high spectral
resolution of 5 and 10pm and a spectrometer with a middle spectral resolution of 15.6 ppm
are presented.

Key words: Inductively coupled plasma optical emission spectrometry (ICP-OES),
Rare metals, Y, Sc and Rare Earth Elements (REE), rhenium in molybdenum and copper
concentrate, spectral interferences, matrix elements.

BbBeaeHue

JTaHTaHOMOMTE BKNIOYBAT NeTHageceT enleMeHTa C aToOMHW Homepa oT 57 pgo 71
nnc utpun (atomeH Homep 39). JlaHTaHuguTe ce cpewaT B 3eMHaTa Kopa B
KOHLEHTpaumMu, HagBuLLIABaLUM HSKOM YeCcTO W3NON3BaHW WHOYCTPUANHU efneMeHTH.
Hanpumep, uTpuin, uepun, naHTaH n HeOOUM MPUCHLCTBAT B 3eMHaTa Kopa B MO-BUCOKM
KOHUeHTpaumn ot onoBoTto. OT 15-Te naHTaHMaa caMo pagnoakTUBHUAT NPOMETUN He ce
cpewa B npupoaata. Becmukm naHTaHmanm umaTt nogobHU OU3NYHM U €AHAKBU XMMWUYHM
ceonctBa. [Mopaan NpunMKNTEe B TEXHUTE XMMWYHW CBOMCTBA Te€ YECTO ce OonucBaT KaTo
rpyna (Lambert, 2005).

PeHnaT e nsknounTenHo paabk pedpakTopeH, orHeynopeH meTan (Touka Ha ToneHe:
3 185°C) n e eanH OT HaN-TbpCeHUTEe MeTanu B cBeTa. YHUKaNHUTE CBOMCTBA Ha peHus,
KOMOUHMpALLM BUCOKA TOYKA Ha TOMEHe M NNacTUYHOCT, Ce MU3NOoM3BaT 3a Cb3JaBaHe Ha
cynepcrnnasn 3a camosieTHaTa M pakeTHaTta NpPOMULLNEHOCT. YBENMYEHOTO CbAbpXaHue
Ha peHun B CynepcnnaBuUTE U PSA3KO HapacTBaWOTO TbPCEHE B MWHANoOTO onpenenst
CUNHUA MHTepec KbM Hero (Kasikov, 2020). CBeTOBHOTO NPOU3BOACTBO Ha PeHUN e
CbCPEeAOTOYEHO BbPXY MeAHO-MONMbaeHOBM W MedHW pyau; B npouecute  Ha
OKUCNUTENHO MNeYyeHe Ha KOHUEHTpaTW, PEeHUST nonaja B yTavkM U ce ynaBs 4pes
OMOKpsiHe Ha rasoBuTe cmecu (Zinicovscaia, 2021). OcempgeceT npoueHTa oOT
N3TOYHULMTE Ha CYPOBUHU 3a PeHUn ca MonmbaeHoBU U MeaHU CyNUAHN KOHUEHTpaTH,
npoussegeHn oT Ywunu, KasaxctaH, OpaHuus, [epmanus, Pycmna, CALL, Kurtan,
Benukobputanusa, Xonangus u MNMonwa (Anderson, 2013). MNpe3 nocnegHnte gecetunetuns
peHneBM cynepcnnaesu Ha BasaTa Ha HUKeN ce U3Non3BaT 3a fionaTku Ha ra3oBu TypOUHU
N peakTUBHM ABuUraTteniy, KOUTO WU3UCKBAT TEPMUYHA M OKUCIUTENHA YCTOMYMBOCT U
MexaHu4Ha akocT (Zhumakynbai, 2023).

HnobuaT e oT rondm WHTepec kaTo MaTepuan B sapeHaTa WHOYCTpus nopaau
HUCKOTO MYy HanpeyHO cevyeHue Ha HeyTpoHHa abcopbumsa (Srivastava, 2003). TaHTansbT
HaMmuMpa npUroOXeHne MNpu KOHCTPYMPAHETO Ha XMMUYECKM YCTOMYMBM CbAoOBe 3a
TpeTupaHe Ha A4PEHO ropuBO M CbLLO Taka ce U3MNoM3Ba B efleKTpoHHaTa NpOMULLNIEHOCT
(Gupta, 1994). N goBaTta enemeHTa ce usBnuyaT OT KONyMOUT 1 TaHTanut. KonymbutsT e
MUHepar, Hamupall ce B NerMaTtuTHU Xunu 3aedHo C OPYrM MUHepanu - caMapCKuT,
deprycoHuT n kacuteput. lNopagm ToBa ca HeobxoaMMM aHanNM3uM Ha Te3n MUHepanu 3a
TAXHOTO cbabpxaHue Ha Nb, Ta, Sn, W, Ti, Zr n Hf (Gibalo, 1968). TopusaT ce cpewia B
Mankm KonuyectBa B MOBEYETO cKanv M noYBu. Han-luMpoOKO e pas3npocTpaHeH BbB
docaTtHna MuHepan MoHauuT. M3cnegBa ce MpUoXeHMeTO Ha TOpUM KaTo SiApeHo
ropuBoO BbB Bpb3Ka C nNpegMMmcTBata My Nno OTHOLUEHWE Ha ypaHa — Ton e no-6e3onaceH,
no-ctabuneH, no-ekonornyeH n no-edektmseH (Jyothi, 2023).
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EHEPrUitHU ENOXN
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LLInPOKO WM3MON3BAHM XUMUYHWA ENEMEHTU B PA3NTUYHUTE ETANU HA EHEPTUIMHO PA3BUTUE
®durypa 1. CtpaTterndeckun enemeHT (MuwoHoBa, 2024)
Figure 1. Strategic elements (Mishonova, 2024)

CypOBUHUTE OT KPUTMYHO 3HAYeHME Ca HaW-4eCTo MeTanu UM MUHEpanu, YusaTo
Bepura Ha [gocTaBka W cHabgsiBaHe He e curypHa, a TsaxHata nunca wunuv geduuut
cb3daBaT peanHu pUcKoBe 3a MKOHOMMKATa Ha efHa cTtpaHa. CegemMHageceT OT T4x ca
CYpPOBMHM CbC CTpaTernyecko 3HadeHune (Purypa 1) n ce cmaATat 3a XKUBHEHOBAXKHM 3a
MKOHOMMYECKaTa MONUTUKa Ha AdajeHa AbpXkaBa, HeMHaTa oTOpaHa W eHeprurMHaTta u
nonuTtuka. bykBanHuaT npeBoq OT aHrNUUCKK (rare earth element) unn ot ppeHcku (terres
rares) oO3HadaBa ,peakn‘ Unu ,pedKko3eMHKU“, HO MPOTMBOMOSIOXKHO Ha TOBa, KOETO
noackasesa OrnpeaeneHMeTo, Te He ca peaku OT reosioxka rnegHa Todka. Haxoguuwa ce
HammMpaT B MHOrO paloHM MO CBEeTa, HO Ha MOBEYETO MECTa TAXHaTa KOHUEHTpauums e
TONKOBa Marnka, 4e OoOMBLT e HeonpaBoaH OT MKOHOMMYECKa rnegHa Todka. Te
npucbCTBaT B 3€MHaTa KOpa, HO HWMKOra CaMOCTOATENHO, a CMECEHW C Apyrn u
cnenoBaTenHo, TEXHUAT OOOMB U Hal-Beye paddMHMPAHETO € MPOAbLIMKUTENEH M CKbN
npouec, 3a KOWTO ca HeobxoaMmMuM MHOrO €EHEprms M OrpoMHW KONMM4YecTBa BoAa
(MuwoHoBa, 2024). Te3n 17 enemeHTa ca no3HaTu owe ot 18 Bek, HO fo 70-Te roanHN Ha
MUHanNusa BEK HAMAT MHOYCTPUANHO NPUMOXKEHME U NOTUYHO KbM TAX HAMA MHOYCTPUaneH
N TbpProBckn uHTEpec. CutyaumaTa KOPEHHO Ce MPOMEHs1 B Havanoto Ha 21 BeK C
OTKPMBAHETO Ha TEXHUTE MarHUTHWU, €NEKTPONPOBOAHN, ONTUYHN, XUMUYHU, KaTanNUTUYHK
CBOMCTBA W MPUITOXUMOCT, KOUTO M MpPaBsAT OCHOBEH €NeMeHT B MPOM3BOACTBOTO Ha
ANTNTaNHN, KOMYHUKAUMOHHN, MEOULMHCKN N T.HaP. €KO-KNUMaTUYHN TEXHOIOTUN.

B npaktukata npunoxeHne HammpaTt pasfiMYHU MHCTPYMEHTanHW MeToau KaTo
aToMHa abcopbunoHHa CMNEeKTPOMETPUS, PeHTreHoBa OrlyopecueHTHa CMNeKTpoOMeTpus,
onTU4Ha €MUCUOHHA CNeKTpoMeTpus c NHOYKTUBHO cBbp3aHa nnasma,
MaccCrnekTpoMeTpust C MHAYKTUBHO CBbp3aHa nrasma M HEYTPOHHO-aKTUBALMOHEH aHanua.
Cpeqn Tax egHa OoT Han-nonynspHa e onTu4YHaTa EMUCMOHHA CNEKTPOCKONUA C MHAYKTUBHO
cBbp3aHa nnasma ICP-OES, kosiTo no3BonsBa aHanu3 Ha 75 enemeHTa oT nepunogudHata
cuctema. ICP-OES e ocobeHo nogxoasiy 3a onpegensiHe OT crnegu OO0 OCHOBHM
ernemMeHTn, KOMTO ca npeaBapuTeNHO NpuBedAEeHN B pa3TBoOp - npeau BbBexaaHe B ICP
cnekTpomeTbpa.

OcHoBeH npobnem Ha ICP-OES ca cnektpanHute npedeHuns. Te moraTt ga Brnowiaesar
rpaHuUMTE Ha OTKPUBAHE B pasfiMyHa CTeneH, B 3aBMCUMOCT OT CbCTaBa Ha OCHOBHUTE
enemeHTn B npobute. lNpu aHanu3 Ha nNpobu OT OKoMHata cpeda C pasHoobpaseH
MaTpuyeH CbCTaB TrpPaHMUUTE Ha OTKPUBAHE MoraTt da Cce [MPOMEHAT B  LUMPOK
KOHUEHTpaumMoHeH nHTepsarn. OCBeH TOBa CMEKTPanHUTE NpedYeHus morart ga 3acrpawlart

93



EKOJIONA N ATPOTEXHOJIOTNN — YHOAMEHTAJTHA HAYKA U MPAKTUYECKA PEANTU3ALINA
BEM3HEC MOJEJIN 3A NMOOOBPABAHE 3PABETO HA MOYBATA

TOYHOCTTA Ha aHaNUTUYHUTE onpedenieHns. 3a rapaHTpaHe TOYHOCTTa Ha aHanUTUYHUTE
pesyntatn € Heo6XoAMMO CUCTEMHO U3y4aBaHe Ha CNeKTpanHUTe NpeyYeHus, AbrKawm ce
Ha OCHOBHW KOMMOHEHTU Ha Npobute. Hanpumep, 3a KOMNNEKCHa MaTtpuua OT OKOfHaTa
cpefa Te3u erlieMeHTU ca anyMWHUK, Kanuun, marHesmn, Xensaso v tutaH. [Jokato npu
onpeaensiHe Ha enemMeHTn ¢ 6oraTm EMUCUOHHU CMEKTPU, KAaTO PeaKO3EMHU ENIEMEHTU B
NPUCHCTBME Ha pPEenKO3EMHU MaTpuuu, ca ChekTpuTe Ha MaTpUYHUSA peaKko3eMeH
€NeMEHT.

OcHoBHaTa uen Ha Ta3n paboTa e ga npeacrasn 0630p Ha HaWKUTe U3cnenBaHus U
pa3paboTeHnTe MEeTOAONOrMM 3a KONMMYECTBEHA OLEHKa Ha ChekTpanHuTe npeveHus,
KOUTO ocurypsiBaT TOYHOCTTA Ha aHanNUTUYHWUTE pes3ynTaty npu onpegensiHe Ha Y, Sc un
peako3eMHun enemeHTu, Zr, Nb, Hf, Ta, Th n Re B npobu ¢ pasnnyeH maTpuyeH CbCTaB.
MpencrtaBeHO € onpenensiHeTo Ha Te3n efleMEHTUM B CYpPOBUHUTE M KAKBO € TAXHOTO «
WUCTUHCKO « cbabpaHue. NokaszaHo e 1 BNUSHNETO Ha pasgenuTernHarta cnocobHOCT Ha
CNeKTpoMeTbpa Npu onpeaensHe Ha enemMeHTn ¢ boratm EMUCUOHHU CNEKTPU:

1. OnpegensHe Ha Y, Sc 1 peaKko3eMHUTE eNNeMEHTU B NPUCHCTBME HA KOMMMEKCHa

pefko3eMHa MaTtpuvua Unu B Yncta pegko3eMHa maTpuua;

2. OnpegenaHe Ta, Hf, Th, Zr n Nb, - B reonoxku npobun B MNpuCbCTBUE Ha

KOMMNeKCcHa matpuua, cbabpxawa Al, Ca, Mg, Fe, Ti, Mn n P;
3. OnpepensaHeTto Ha Re B MeaHn n MonnbaeHoBM KOHLUEHTPATU B NMPUCHCTBUE Ha
KOMMNMeKkcHa maTtpuua, cbabpxawa Mo, Cu, Al, Ca, Mg, Fe, Ti, Mnn P.

OnpepensHeTo Ha Y, Sc 1 peako3eMHUTE enneMeHTu, kKakto u Ha Zr, Nb, Hf, Ta, Th, n
Re mnanckea ga ce cbobpassiBame CbC CMEKTPANHUTE MPeYeHus, KOMTO OKa3BaT BIMsiHUE
KaKTO BbpPXYy TOYHOCTTA Ha aHanNUTUYHUTE onpedeneHusi, Taka U BbpXy rpaHuumuTe Ha
OTKPUBAHETO UM.

ExcnepumeHTanHu ycnoBsus

Anapamypa

OcHoBHUTEe wn3cnegBaHua Osixa nposegeHn ¢ ICP-OES cnektpoaHanusatop JY
ULTIMA 2 (Jobin Yvon HORIBA, Longjumeau, France). 40.68 MHz wHOyKTUBHO
cBbp3aHaTa nnasma e ¢ paguanHo HabniogeHve u ontuyHata cuctema Czerny Turner
MOHOXpOMaTop C xomnorpadcka pelueTka ¢ 2 400 pesks HA mm™' BbB BTOPU MOPSABK.
CnekTpoMETBLPBLT CE XapakTepmsnpa C BUCOKa pasgenurenHa cnocobHoct ot 5 pm u 10
pm B 18K nopsabK. XapakTepucTUKNTE Ha anapaTa ca nokasaHu B Tabnuua 1.

4

a) PagnanHo HabniogeHne 6) AkcmanHo HabnwgeHne

durypa 2. HabnogeHnune Ha ICP — nnasma:
a) PagnanHo HabnwoaeHne; 6) AkcmanHo HabngeHne
Figure 2. ICP plasma observation: a) Radial observation; 6) Axial observation
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CpaBHutenHu pesyntatu ca nonyyeHu n ¢ stopu ICP-OES cnektpomeTbp CbLO C
BMCOKa pasgenutenHa cnocobHoct - Spectroblue SPECTRO, Analytical Instruments
GmbH, Germany ¢ 27.12 MHz nHayKTMBHO CBbp3aHa nnasma C akcuanHo HabnoaeHve un
C nNukcen pasgenurenHa cnocobHocT oT 8 pm, onTuyHata cuctema e Paschen-Runge ¢
xonorpadgpcka pewetka ¢ 3 600 pe3km Ha mm-1 3a nbpBM nopagbk. BuaobT Ha
HabnogeHve Ha nnasmaTta — paguanHo WM akcuanHo e npeactaBeH Ha durypa 2.
XapakTepuctukute Ha TpuTe anapata ca nokasaHu B Tabnuua 1. B Tabnuuata ca
npeacTtaBeHn N NapaMeTpuTe Ha TpeTn anapart, CbC cpefHa pasgenurernHa cnocobHoCT,
3a CpaBHeHWe C pagumanHo HabnwogeHne u ¢ 27.12 MHz ICP (ekcnepumeHTanHo
onpegeneHa WMpuHa Ha cnektpanHaTa meuua BW =15.6 pm).

Tabnuua 1. Xapaktepuctmkm Ha ICP-OES cnektpomeTpu C BuUcOKa pasgenuTenHa
cnocobHocT cnektpoaHanusatop JY ULTIMA 2 (Jobin Yvon, France) un Spectroblue
SPECTRO, Analytical Instruments GmbH n cnektpomeTbp CbC cpefHa pasgenutenHa
cnocobHocT JY 38 (Jobin Yvon, France)

Table 1. ICP-OES spectrometer characteristics. JY ULTIMA 2 (Jobin Yvon, France) and
Spectroblue SPECTRO, Analytical Instruments GmbH with high spectral resolution and JY
38 (Jobin Yvon, France) spectrometer with middle spectral resolution with 15,6 pm

Spectrometer
Type, ULTIMA 2 Spectroblue JY 38
Mounting
Optical Czerny - Turner, focal Czerny - Turner, focal

Paschen-Runge

system length 1 m length 1 m
Holographic, 3600
Grating Holographic, 12400 grooves mm™ (2" order) Holographic, 2400
grooves mm’ Holographic, 1800 grooves mm-1
grooves mm™' (1% order)
From 165 to 285 nm
Wavelength 1% and 29 order from (3600 grooves mm™); 200 nm — 700 nm first
range 160 to 800 nm from 285 to 470 nm order
_ (1800 gr mm™)
. 5 pm in 2° order from 8 pm pixel resolution -
:;ae‘étt';‘i' 16010 320 nm and 10| from 165 to 285 nm and 2;(%1;%2?{6” spoctral
bandwidth pm in 1% order from 320 | 16 pm pixel resolution bandwidth
to 800 nm from 285 t0 470 nm
Detectors High dynamic detectors | 12 Charge coupled Photomultiplier,

based on (PMT’s)

devices (CCD's)

Hamatsu TV, R 446

Rf generator

Solid state Rf 40.68

Free running oscillator Rf

Plasam Therm, Rf

MHz 27.12 MHz 27.12 MHz
Frequency 40.68 MHz 27.12 MHz 27.12 MHz
Power output | 0.5 - 1.55 kW 0.75-1.70 kW 0.5-1.50 kW
Nebulizer Meinhard, concentric Meinhard, concentric Meinhard, concentric
glass glass glass
Spray ) . ) . JY — Glass cyclonic
chamber JY - Glass cyclonic Spectro - Glass cyclonic Scott

Plasma torch

JY - fully demountable
torch

Spectro fully
demountable torch

JY - nondemountable
torch

Injector tube

Alumina — 2 mm inner
diameter

Glass — 2 mm inner
diameter

Glass — 1.5 mm inner
diameter

Pump

Peristaltic, two
channels, 12-roller

Peristaltic, four channels,
12-roller

Peristaltic, two
channels, 10-roller
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Pesyntatun n o6¢cbxaaHe

OnTummusnpaHe Ha paboTHUTe ycnoBusA

PaboTHuTe ycnoBus 3a TpuTe anapata B NpUCbCTBME Ha YncT pasteoputen, ICP-
OES cnekrtpoaHanusatop JY ULTIMA 2 (Jobin Yvon HORIBA, Longjumeau, France) u
Spectroblue SPECTRO, Analytical Instruments GmbH, Germany n Jobin Yvon JY 38, ca
npeacrtaeenn B Tabnuua 2.

Tabnuua 2. PabotHn ycnoeus 3a Tpute anapata ICP-OES cnektpoananusatop JY
ULTIMA 2 (Jobin Yvon HORIBA, Longjumeau, France) un Spectroblue SPECTRO,
Analytical Instruments GmbH, Germany n JY 38 (Jobin Yvon, France)

Table 2. Operating conditions for the three ICP-OES spectrometers JY ULTIMA 2 (Jobin
Yvon HORIBA, Longjumeau, France) n Spectroblue SPECTRO, Analytical Instruments

GmbH, Germany 1 JY 38 (Jobin Yvon, France)

Operating conditions ULTIMA 2 Spectroblue | JY 38
Incident power, (kW) 1.00 1.50 1.00

Outer argon flow rate, (I min™) 13 14 15
Nebulizer, pressure, (bar) 3.2 3.4 2.08
Carrier gas flow rate, (I min™) 0.4 0.80 0.55
Sheath gas flow rate, (I min™) 0.2 - -

Auxiliary argon flow rate, (I min™) - 1.0 -

Liquid uptake rate, (ml min™) 1.0 1.0 1.3
Plasma observation mode radial viewing | axial viewing | radial viewing
Observation height, (mm) 10 5 10

Pump speed, (rpm) 20 - -

El)asma excitation temperature, (Texc, o ~ 7100 i Toc ~ 7000

OnTumMnsnpaHe Ha paboTHUTE YCNOBUSA B MNPUCHLCTBUE HA MATPUYHUTE
KOMMOHEHTU

PaboTHuTe ycnoBmusa ca onTUMU3MpPaHM C Lien nosiyyaBaHe Ha Bb3MOXHO HaW-HUCKU
rpaHuLM Ha oTKpuBaHe no metogonorus, onucanHa B (Velitchkova, 2007). OntumanHn ICP-
OES paboTHu ycnosusi Npu onpeaensiHe Ha cream ot Y, SC n peako3eMHU efieMEHTU B
Eu>O3 ca nocturHat npu mekn paboTHM yCrnoBus, CbOTBETCTBALLM HA BXOASLLA MOLLHOCT
= 700 W, cyma aepo30m-Hocell, aproHoB NOTOK + o6rpbluall, aproHos noTok 0.4 | min™ +
0.4 | min', TemnepaTypa 3a Bb3byxaaHe ~ 6000 K M MarHe3aMeBO MHTEH3UTETHO
oTHoweHue Mg Il 280.270 nm / Mg | 285.213 nm = 3.6. (Daskalova, 1996; Velichkov,
1998).

Mpn onpepensive Ha Zr, Nb, Hf, Ta u Th B reonoxkn npobu ca M ycTaHOBEHU
onTumMarnHu paboTHWM ycrnoBus Npu TBbPAM PabOTHU YyCNoBUS,, KOUTO CLOTBETCTBAT Ha
Bxogswa mowHoct = 1000 W, cyma aepo3on-HoCeLl, aproHoOB NOTOK + 06rpbLuall aproHoB
notok 0.4 | min® + 0.2 | min', Temnepatypata 3a Bb3byxagaHe Ha WHOYKTUBHO
cBbp3aHaTta nnasma e ~ 7200 K, Mg 11 280.270 nm / Mg | 285.213 nm = 11.4. (Velitchkova,
2005).

Mpn onpepensiHe Ha peHUMW B MONMOOEHOBM U MEOHW KOHLEHTPATW, CbAbpKallm
Mo, Al, Ti, Fe, Mg, Ca n Cu kaTo koMnnekcHa maTtpuua u ontumarnHum paboTHU ycrnoBusi
npu TBbPAM PabOTHU YCMOBUS, KOUTO CbLOTBETCTBAT Ha BxoAswa MowHocTt = 1000 W,
Cyma aepo30ri-HoCeLL, aproHOB MOTOK + o6rpbLuaLl, aproHoB notok 0.4 I min™ + 0.2 I min™,
TemnepaTypaTta 3a Bb3byxgaHe Ha WHOYKTUMBHO cBbp3aHaTa nnasma e ~ 7200 K, Mg I
280.270 nm / Mg | 285.213 nm = 11.4 (Karadjov, 2016).
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MeTtoagonorusa 3a Konun4yecTBeHa OoLeHKa Ha CNeKTpanHuTe npevyeHund B
npucbLCTBUE Ha MaTpuuu C pa3rfin4eH CbCTaB

UsnuceaHe Ha criekmpu

MbpBUAT eTan oT Ta3n MeToL0NOrMs BKNOYBA U3NUCBAHE Ha CNEKTPU B CrieKTpanHus
npo3opeL, Ha BCsKa OT aHaNUTUYHUTE NIMHUK Ha onpefendemMuTe eneMeHTn B NpUchbCTBUe
Ha 2 000 g ml”" oT Bceku MaTpuyeH KOMMOHEHT nooThenHo. lNpumepHn cnekTpu ca
nokasaHn Ha durypa 3. Buxkga ce 3HauMTenHa npomsHa Ha d)oHa B NPUCHLCTBUE Ha
anyMvHUA B MakKCMMyMa Ha aHanutuyHata nvHmsa Ha TanTana (Ta Il 301.254 nm) ot
Kpusio Ha cnekTparnHa matpudHa nuHna Ha Al 1l 301.467 nm, KOATO € U3BbH CrneKTpanHus
npo3opeL, Ha u3crnegBaHata TaHTanosa NUHUA. PernctpupaHo e u cnektTpanHo npeyeHe
OT KpWUSI0 Ha MaTpuyHa NuHuA Ha xenasoto Fe 301.245 nm (durypa 3 a). AupekTHo
CbBMNageHne Ha aHanuTudHaTta nuHMa Ha Topma Th Il 283.730 nm ¢ MaTpuyHa NUHUA Ha
xenasoTto Fe 11 283.730 nm e nokasaHo (Purypa 3 6).

21028.571 % 134552286 |
' i | Tall301.254 nm] | Th Il 283 730nm
178652857 —f-m=mcbccaaa 1‘]..‘“ .......... 1135373.5M '
14647 143 —+----- rem—=- J-}-----:------ 92594.857
11531429 —f ----- 1. 71616143
8385714 L - R t | S06537 429

L Fe 301
5200 000 25658.714
2034 266 e EEA0 000 iy
~CHo > e
227 24 I0.2oe FM2ET 3023 263690 283508 2331?25:—@)3.?44 283.762

durypa 3. CnekTpu Ha onpeaensieMnTe 1 Ha npeyveLLmTe eneMmeHT B CnekTpanHng
npo3opeL, Ha BCAKa OT aHaNUTUYHUTE NMHUN Ha onpefendemuTte enemeHTn (a) Ta ll
301.254 nm B cnekTparneH Npo3opeL, C WwnpuHa Ai, = 54 pm. lNpevewmn enemeHtn: Al n Fe
- 2000 ug mi™"; (6) Th 11 283.730 nm B cnekTpaneH npo3opeL, AL, = 72 pm. MpeveL
enemeHT Fe -2000 pug ml™
Figure 3. Spectral scans (a) Ta Il 301.254 nm in spectral region AL, = 54 pm. Interfering
elements: Al n Fe - 2000 ug ml™"; (b) Th 11 283.730 nm in spectral region Ak, = 72 pm.
Interfering element: Fe -2000 ug mi™

HabniogaBa ce 3HaunTenHo nosuwaBaHe Ha ¢oHa B npucbcTBue Ha Al B
MakCMMyMa Ha aHanuTMyHata NiMHMA Ha Ta OT KpUNo Ha MaTpuyHa fWHUSA B 3erieHO.
PernctpupaHo e n crnektpanHo npeyeHe OT KPUIO Ha MaTpuyHa NUHUA Ha xensasoTto Fe
301.245 nm B cuMHbO. [IMPEKTHO CbBMAgEeHWE Ha aHanuTU4HaTa NUHUS Ha Topust Th ¢C
MaTpu4Ha NMHUA Ha XenasoTo Fe ce Habnogasa BbLB BTOpUS CnekTbp. Buxxaa ce, ye 6e3
NbJiHa MHPOPMaLUNA 3a CNekTpanHUTe NpedYeHus N TAXHOTO BINAHUE BbPXY (POHA OKOMNo
aHanMTUYHUTE NIMHMK Ha onpegenseMnTe eneMeHTu, He Moxe Aa ce usbepe nogxoasiia
KOpPeKUMOoHHa npouegypa M TOYHOCTTA Ha aHanuTU4HUTE onpefeneHus we 6bae
3acTpalleHa, gopu W Mpu U3MNofiBaHETO Ha CMNEeKTPOMEeTPU C BUCOKa pasgenurtenHa
CMOCOBHOCT.
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OnpepensiHe Ha Re B Mo 1 Cu KOHUeHTpaTu

OnpepgensiHeto Ha Re B Mo u Cu KOHUEHTpaTM € NpoBedeHO NOo TpuTe Hau-
YyBCTBUTENHN NMMHUN Ha peHuns - Re Il 197.248 nm, Re Il 221.426 nm un Re Il 227.525 nm.
[Mpu n3non3eaHe Ha CNEKTPOMETBLP C BMCOKa pasgenurenHa cnocobHoCT oT 5pm n Tpute
peHneBU NMMHUN NOKa3BaT CBPbX(UHA CTPYKTypa npeacrtaseHn Ha durypa 4.

Re l1197.248 nm | Re 11221.426 nm | Re Il 227.525 nm
Re Il 197.248 nm Re Il 221.426 nm Re Il 227.525 nm
Re Il 197.252 Re Il 221.431 Re Il 227.534
Re Il 197.248 Re Il 221.426 Re |l 227.528
Re 11 197.245 Re ll 221.423 Re Il 227.522

durypa 4._CprxchHa CprKTypa Ha Han-4YyBCTBUTENHUTE NMHUM Ha peHun: Re I
197.248 nm, Re Il 221.426 nm n Re Il 227.525 nm
Figure 4. Hyperfine structure of: Re Il 197.248 nm, Re Il 221.426 nm un Re Il 227.525 nm

AcuMmeTpuYHa CTPYKTypa € ABa nuka e pernctpupada c ICP ¢ akcmanHo HabnogeHve
n 27.12 MHz ICP c Paschen-Runge ontuyHa cuctema un 8 pm nukcen pasgenurenHa
cnocobHOCT NpeacTaBeHa Ha durypa 5.

Re 11 197.248 nm
Re Il 197.248 nm

Re Il 197.252
Re 11 197.248

durypa 5. AcumeTpuyHa CTpyKTypa € ABa nuka e pernctpupana c ICP ¢ akcmanHo
HabnogeHue n 27.12 MHz ICP ¢ Paschen-Runge ontnyHa cuctema n 8 pm nukcen
pasgenuTenHa cnocobHocT
Figure 5. Asymmetrical structure with two registered with axial viewing and 27.12 MHz
ICP ¢ Paschen-Runge optical system and 8 pm pixel resolution

CpsaBHsiBaHe Ha CMNEKTpUTE Ha JNUHUUTE Ha pPeHus Npu K3nosi3BaHe Ha [Ba
pasnu4HM CNeKTpoOMeTbpa C XapakTepPUCTUKN, NokasaHu B Tabnuua 1 npu onpegensiHe Ha
Re B Mo n Cu koHueHTpaTu. HabniogaBa ce, 4ye npu CnNekTpoOMeTbp C MNO-BUCOKa
pasgenurenHa CnocobHOCT, Ye CNeKTbPbT Ha NMHUATA Ha PeHUs MnokasBa CBPbX(UHA
cTpykTypa. Peructpmpann ca tpu nuHmum Re 1l 197.248 nm, Re Il 221.426 nm u Re I
227.525 nm. 3a cnektpomeTtbpa ¢ 27 MHz ICP c akcuanHo HabntogeHue u nukcen
pasgenuTtenHa cnocobHocT OoT 8 pm He e pernctpupaHa CBpbXdMHA CTPYKTypa Ha
peHueBaTa nuHus - durypa 6. CynepdumHarta cTpyktypa Ha Re Il 227.525 nm ce pasgens
Ha 4eTupu komrnoHeHTa (Re Il 227.528 nm: Re |l 227.534 nm, Re Il 227.528 nm n Re |l
227.522 nm). Tasun CTpyKTypa ce BWXaa Npu CnekTpomeTbpa C paguanHo HabnogeHve u
40.68 MHz ICP and Czerny - Turner cnekTpoMeTbp U WMPMHA Ha CnekTpanHaTta nemua ot
5 pm (FWHH). AcumeTpudHaTta CTpyKTypa C ABa NUKa - MbPBUAT C LEHTpanHa ObIDKMHa
Ha BbfHaTa Ay = 227.525 nm 1 BTOPUAT - LUMPOKA NIMHUSA C ObJDKMHA Ha BbNHATa Ay =
227.534 nm, peructpuparHa c ICP-OES ¢ akcuanHo Habnwogenve n 27.12 MHz ICP ¢
Paschen-Runge ontnyHa cuctema ¢ 8 pm nukcen pasgennteniHa crnocobHOoCT.

PernctpnpaHute CBPbXMUHU CTPYKTYPU HA HaN-YYyBCTBUTENMHUTE NIMHUN HA PEHUN
no3sonsBaT fa Ce U3Mnosi3BaT BCUYKUM KOMMOHEHTU KaTo OTAENHW onpegensieMu NUHUN.
ToBa gaBa BB3MOXHOCT Aa ce wu3berHaT W CnekTpanHuUTE MpeyYeHust OT MaTpPUYHU
KOMIMOHEHTN.
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Re 11227.525nm |RNINRINE | R || 227.525 nm
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durypa 6. CpaBHsiBaHe Ha cnekTbpa Ha Re Il 227.525 nm nony4yeH ¢ ABa pasfivyHu
crnekTpomMeTbpa
Figure 6. Comparison of spectrum derived from two different spectrometers of Re Il
227.525 nm

OnpegensiHe Ha enNieMeHTUTE B NPUCHCTBUE HA MAaTPUYHU KOMIMOHEHTH

[MocTaBeHUTE aHanMUTUYHM 3agavv M3UCKBAT oOnpejensiHe Ha eneMeHTuTe B
NPUCHCTBME HA MATPUYHN KOMMNOHEHTU C Boratm eMUCcMoHHN cnekTpu. OCHoBEH Npobriem
Ha ICP-OES ca cnektpanHuTe npeyeHus. Te oOkasBaT BIUAHWE BbpPXY rpaHULMTE Ha
OTKPMBaHE M TOYHOCTTA Ha aHaNUTUYHUTE Pe3ynTaTMw.

Han-tpygHun npobu B TOBa OTHOLWEHME ca npobute OT okonHata cpepa, T.K. Te
cbabpXaT kato ocHoBHM enemeHTn Al, Ca, Mg, Fe, u Ti, KakTO U peaKo3emMHuUTE
enemMeHTn, KOUTO ce xapakTepusaupaT C¢ BoraT eMUCUOHEH cnekTbp. CnekTpuTe Ha Tesn
eNeMeHTM Ce HacrnareaT BbpXy aHanUTUYHUTE NUHUK Ha onpeaendeMuTe enemMeHTu no
pa3nuyeH HauunH. CnepoBaTenHo, KONMMYeCTBEHaTa oueHKa 3a gBaTa Buaa npedeHe e
Heobxoamnma.

KonuyectBeHa oueHKa Ha cneKTpanHuTe npeyYyeHus

M3nonseBaHa e meTtogornoruaTa, npegnoxeHa or Boumans u cvasTopm (Boumans,
1988). MNamepeHn ca cnegHUTE CUrHanu: 3a OnpefensieMuTe €enemMeHTU — YUCTU
aHanUTUYHN curHanu (kopurmpaHm 3a oH) - Xa; POHBLT B 4YUCT pasTBopuTen Xg;
npeyveLunTe CUrHann — npedeHe oT Kpuna Ha maTpuyHu nuHum Xw (AA;) 1 npeyeHe ot
MaTPUYHN NIMHUXM B MaKCMMyMa Ha aHanuTuyHata numHus. O6wmsaT ¢OHOB curHan 3a
eHOKOMMOHEHTHa MaTpuua ce nspassasa c ypaBHeHue 1:

XgL = Xg + Xw (A)\a) + X|J()\a) (1)

OT u3MepeHuUTE CUrHanMM ca W3YUCIIEHN CbLOTBETHUTE YYBCTBUTENHOCTU: [Sa]
AedUHUpaHa KaTo YMCT aHanuTUYEH curHan 3a onpegensemunsa enemeHT [Xa] 3a eguHuua
KoHueHTpauus [Ca]; YyBCTBUTENHOCTUTE Ha npevewmTte curHanu [Sw (AA)] n [Si (Ad)],
AeduHupaHm kato cboTBeTHUTE curHanum [Xw (AAg)] v [X; (A3)], 3@ eguHMua KoHUeHTpaumsa
Ha MaTpuyHusa koMrnoHeHT [C]. OT nonyyYyeHuTe 4YyBCTBUTENHOCTM Ce NofyvaBaT
CbOTBETHUTE Q-CTOMHOCTK: 3a NPeyvYeHe OT Kpuiia Ha MaTpUYHW NIMHWXM B pasrnexaaHus
cnekTpaneH nposopel, [Qw (AAy) = Sw (AAy) / Sa] n 3a npeyeHe OT MATPUYHU NUHUN B
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MakcMMymMa Ha aHanutuyHata nmHus [Q) (M) = Si (A) / Sa]. O6wmnaT doHoB curHan 3a
MHOFOKOMMOHEHTHA MaTpuLa ce u3passiea Cc ypaBHeHue 2:

XBL = XB +ZJ XWJ ()\a) + ZJ X|J()\a) (2)

YyBCTBUTENHOCTUTE HA MpeyYeLimMTe CUrHanM 3a MHOrOKOMMOHEHTHa MaTtpuua ca:
[Swy (AAL)] v [Sw (A2)], AedrHUPaHKM kaTo cboTBETHUTE curHanu [Xwy (AA)] 1 [Xiu (Ay)], 3a
eOVHMLA KOHUEHTpauus Ha BCEKM MaTpuyeH KOMMOHEHT OT MHOrOKOMMOHEHTHaTa
matpuua [Cyl. OT nonyyeHuTe 4YyBCTBUTENHOCTM Ce€ MoflydaBaT CbOTBETHUTE Q-
CTOMHOCTW: 3a MpeyvyeHe OT Kpura Ha MaTpuU4yHU NIMHUKX B pasrmexgaHusa crnekTpaneH
npo3opel [Qwy (AA2) = Swy (AAy) / Sa] 1 3a npeyeHe OT MaTPUYHU JIMHUX B MakCMMyMma Ha
aHanuTtnyHata numHusa [Qy (Aa) = S (M) / Sa]l. Boumans u cbaBTopu geduHupat wm
Kputepus 3a WUCTMHCKA rpaHuua Ha oTkpuBaHe (CL ) C ypaBHeHue 3, a
KOHBEHUMOHanHarta rpaHuua Ha otkpuaHe (C conv) C ypaBHeHue 4 (Boumans, 1988):

ClLie=2/5 QI()\a) x G+ CL, conv (3)
CLconv = 2v2 x 0.01 x RSDBL x [BEC + Qi(A2) x C;+Qw (AA) x C|] (4)

3a eIHOKOMMNOHEHTHa MaTpuLa UCTUHCKaTa rpaHnLa ce u3passiBa C ypaBHeHue 5, a
3a MHOrOKOMIMOHEHTHa MaTpuua - ¢ ypaBHeHue 6:

CLIrue =2/5 ZJ QlJ()\a) X C|J X 2\/2 x 0.01 x RSDBL x [ BEC + ZJ Q|J ()\a) X C|J +ZJ QWJ()\a ) X C|J] (6)

[onemnHaTa Ha WUCTMHCKaTa rpaHuua Ha OTKpuBaHe ce onpegens ot Qi(Ay) —
CTOMHOCTUTE B NPUCHLCTBUE Ha AadeHa matpuua, a Qw (A; ) - CTONHOCTUTE BRUSAT BbPXY
rpaHuLMTE Ha OTKpMBaAHE Ype3 KOHBEHLUMOHaNnHaTa rpaHmua Ha oTKpuBaHe (ypaBHeHue 4).

Mpn onpegensaHeTo Ha OCHOBHW KOMMOHEHTM B MHOFOKOMMOHEHTHa MaTpuua ce
N3Mnosi3Ba OCHOBHAa 3aBMCUMOCT B aTOMHaTa CMEeKTPOCKONUSA: KoraTo npv JageHa ObimkuHa
Ha BbllHaTa ce U3nbyBaT ABE CNEKTpanHW NMHUMK (Hanpumep efHa aHanuTuyHa U efHa
npedvelia oT MaTpUYHUTE KOMMOHEHTU), TO NPOM3BEAEHNETO OT YyBCTBUTENHOCTTA Ha
aHanuTu4HaTa nMHuA (Sa ) U CbOTBETHATa rpaHuua Ha OTKpPUBAHE B YMCT pas3TBOpUTEN
(CLa ) € paBHO Ha NpoM3BEAEHNETO OT YYBCTBUTENHOCTTA Ha npeveLwtata nuHua [S) (A)] n
rpaHuLaTa Ha OTKpUBaHe Ha CbOTBETHUSA MaTPUYHUA KOMMNOHEHT (Cyy), T.e.

Sax Cra=Si (M) x Cyy (7)
Cu=CrLa/Qi(A) (8)

paHMumMTe Ha OTKpMBaHe B 4uCT pasTteoputen, wusnonseavikm [ICP-OES, ce
onpeaensT no ypaesHeHue 9, koeTo cneaBa 2 O kputepusa Ha Kaiser. [NpegnoxeHo e ot
Boumans u crasTopu [(Boumans, 1988).

CL=2V2x0.01 x RSDBL x BEC (9),

kbaeTto: RSDBL = 1% e OTHOCUTENHOTO CTaHOAPTHO OTKIMNOHEHWE Ha (oHa B YMCT
pastBoputen, BEC e doHOBaTa ekBMBaneHTHa KOHUEHTpauus.

Ot ypaBHeHue 8 ce nsuncnsiBa KOHUEHTpauusTa Ha AageH MaTpUYEH KOMMOHEHT Npwu
KOSTO npeyellara NMMHMS HE OKasBa BAWSHME Ha aHanNUTM4YHaTa NUHUS Ha onpegendemMus
€NeMEHT, T.e. NMPeyYeHeTo OT JIMHUN B MaKCMMyMa Ha aHanuTUYHUTE JIMHMM € PaBHO Ha
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Hyna [Q (As) = 0]. Tasn 3aBMCUMMOCT faBa Bb3MOXHOCT [a Ce U3YMCNAT PaKTopuTe Ha
paspexgaHe, U3non3Banku pasnnmyHM aHanuMTUYHU IMHUKM 3a ONpeaenseMmTe eNeMeHTu ¢
pasnuyHu rno ronemuHa Q) (A;) - CTOMHOCTW.

CnepoBaTenHo aHanUTUMYHOTO OnpedensHe MoXe Aa Ce Hanpasu, M3MNon3Banku
ronsm 6por aHaNUTUYHN NNHUX NPU PasnnYHKM akTopu 3a paspexaaHe, KoeTo ocurypsisa
Bb3MOXHOCT 3a MosflydyaBaHe Ha rofisiM 6pon onpeneneHuns, KoMTo moraT Aga ce obpaboTar
CTaTUCTUYECKN N [a Ce OCUTypu TOYHOCTTa Ha aHanusa. [pu Te3n ycrnoBus KopekTHaTa
CTOMHOCT Ha (poHa MOXe Aa ce u3mepwu OT ABeTe CTpaHu Ha aHanuTM4HaTa nuHKug, 6e3 ga
ce u3nonsea mMaTpudHa npasHa npoba 3a m3mepBaHe B MaKCMMyma Ha aHanuTudHata
nuHUA. N3non3BaHeTo Ha pa3pedeHy pa3TBOPU HE Hanara KOpekuus Ha HecnekTpasnHuTe
npeyeHns n kKannbpmnpaHeTo ce ocbLLeCcTBsIBa Ha 6azaTa YMcTu pasTBoOpw.

paHnum Ha oTKpMBaHe

Bcuukn rpaHMumM Ha OTKpvMBaHe ca W3YUCHEHW Npu ONTUMArHWUTE YCNoBuSA 3a
Bb30yXaaHe 3a MHOYKTUBHO CBbp3aHaTta nnasma.

[MonyyeHuTe rpaHULM Ha OTKpMBaHe B 4uCT pastBoputen Cp M rpaHuuMTe Ha
OTKpMBaHe MNO OTHOLUEHWE pPa3TBOPEHOTO KOMMYECTBO TBbpAa npoba, MonyydeHm cbe
cnektpometbp JY ULTIMA 2 (40.68 MHz ICP, cnektpomeTbp C pasgenurenHa
cnocobHocT 5 pm), ca npeactaseHn Ha durypa 7. He ce Habnwogasa 3HauYMTEsTHO
BNoOLUaBaHe NMpu CpaBHSABAHETO Ha rpaHuuMTe Ha oTkpmBaHe 3a Y, Zr, Nb, Hf, Ta n Th,
nonyyeHn B NPUCHLCTBME HA MaTpuLaTa U B OTCbCTBMETO U.

BClLtrue ®mCL |

&

YI1371.029 Zrll Nb Il Hfll Tall Thl
257.139 309.418 277.336 240.063 401.913

®durypa 7. CpaBHsIBaHe Ha rpaHULUUTE Ha OTKpUBaHE B YACT pasdTBopuTen C. 1 rpaHuuuTe
Ha OTKPMBAHE MO OTHOLUEHME PA3TBOPEHOTO KONMMYECTBO TBbpAA Npoba, Nony4yeHn ¢ eguH
cnektpomeTbp (40.68 MHz ICP, cnekTpomMeTbp € pasgenuteniHa cnocobHoCcT 5 pm BbLB
BTOpM nopsaabk 1 10 pm 3a nbpeu nopaabk) ULTIMA 2
Figure 7. Comparison of the detection limits in pure solvent C. and detection limits
according to the dissolved salts derived with (40.68 MHz ICP, spectral resolution of 5 pm
in second order and n 10 pm for first order) ULTIMA 2

CpaBHsiBaHe Ha rpaHMUMTE Ha OTKpUBAHE B YMCT pa3TBopuTen, nonyyenn c ase ICP-
OES cuctemn - cnektpoMmeTbp C paguanHo HabnwogeHne n 40.68 MHz vHAYKTMBHO
CBbp3aHa nnasma n ¢ akcuanHo Habnwogenue n 27.12 MHz, e npegcraseHo Ha Tabnuuya
3.
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Tabnuua 3. CpaBHABaHe Ha rpaHUUUTE Ha OTKpMBaHe B YMCT pas3TBOPUTES], NOSTyYEeHU C
aBe ICP-OES cuctemn ULTIMA 2 ¢ paguanHo HabntogenHne u 5 pm pasgenutenHa
cnocoBHocT u Spectro blue ¢ akcnanHo HabntoaeHne n 10pm pasgenuTenHa cnocobHoCT
Table 3. Comparison of the detection limits in pure solvent derived with two ICP-OES
systems: ULTIMA 2 and Spectro blue

Radial viewing, 40.68 MHz ICP Axial viewing, 27.12 MHz ICP
Analysis lines, BEC, C,, Analysis e BEC, C,,
from HFS pg mi”’ ng ml"’ lines pgml? | ng ml’

Re Il 197.251 0.039 1.1 Re Il 197.248 | not registered 0.014 0.4

Re 11 197.248 0.042 1.2

Re 11 197.245 0.046 1.3

Re 11 221.431 0.064 1.8 Re Il 221.426 | not registered 0.021 0.6

Re 11 221.426 0.053 1.5

Re 11 221.423 0.120 27

Re 11 227.534 0.007 0.2  Re 11227.534 0.039 11

Re Il 227.528 0.110 24 Re Il 227.528

Re Il 227.525 0.063 1.5
Re I1 227.522 0.067 | 1.9 ! '

OnTumaneH u3bop Ha aHaNUTUYHU NTIUHUMU

Mpn onTumanHua n3bop Ha aHaNUTUYHU NMHUKM u3bupame ekcnepuMeHTanHo Tesu
aHanUTUYHM NNHUK 3a onpegenseMmTe eneMeHTn, 3a KOUTO CTOMHOCTUTE 3a NpedeHe OT
MaTpuyHM NuHUK ca Qi(Aa) =0 unm MmaT Han-HUCKa CTOMHOCT B CpaBHEHWe C apyrute
aHanMTUYHM NMMHUN 3a JafeH onpegensiem enemMeHT.

BaxHo e ga ce otbenexu, 4ye Bcska matpuua, B 3aBUCUMOCT OT BMAa 1 rorneMmHarta
Ha CnekTpanHuTe npevYeHus, NPOMEeHs peda Ha aHanUTUYHUTE NUHUW MO TPaHUUM Ha
OTKpuBaHe. ToBa He MOXe [Ja ce npeackaxe no Ham-obwm cbobpaxeHusi, HO ce
yCTaHOBsiIBA CaMO 4pe3 CUCTEMHU wu3creadBaHus. [paHuUMTe Ha OTKpUBaHe B YUCT
pa3TBOpPUTEN HEe MOoraT [a Ce MPEeHacsT KaTto rpaHuuM Ha OTKpMBaHEe B MPUCLCTBME Ha
MaTpuULM C pasfnnyeH CbCTas.

CpaBHsiBaHe Ha ABa cnekTpomeTbpa Jobin Yvon 38 n ULTIMA 2

BCWykM rpaHMum Ha OTKpMBaHe ca M34YMCREHM MpW ONTUMarnHata Temnepartypa 3a
Bb3byxaate (Texc ) 6200 K. TemnepaTtypata 3a Bb3OyxgaHe e namepeHa no mMetoga Ha
BonumaH 1 TMTaHOBUTE NNHUN.

CpaBHsiBaHe Ha rpaHULUTE Ha OTKpUBaHe B YUCT pa3TBoputen C,

CpaBHsiBaHe Ha rpaHuuMTe Ha OTKpmBaHe B 4ncT pasteoputen C, 3a nuHumite Ha Hf
I 273.876, Ta Il 301.254 n Th Il 283.231, nony4enn ¢ JY ULTIMA 2 u ¢ JY 38 (Purypa 8).
paHMumMTe Ha OTKpmBaHe B u4ucT pasTteoputen C; nonyyeHn c¢ 40.68 MHz ICP ca
3HaYMTENHO NO-HUCKN B CPaBHEHME CbC CbOTBETHUTE CTOMHOCTM NokasaHu 3a 27 MHz ICP
(ot 3 mo 15 nbTN)
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1000

mULTIMA 2 pJY 38

100 —

Log CL

10

Hf Il 273.876 Tall 301.254 Th1283.231

durypa 8. CpaBHABaHe Ha rpaHUUUTE Ha OTKpUBaHe B YNCT pasteBoputen Ci 3a nuHuuTe
Ha Hf, Ta n Th, nonyyenun c JY ULTIMA 2 n c JY 38
Figure 8. Comparison of the detection limits in pure solvent C for Hf, Ta n Th, derived
with JY ULTIMA 2 n c JY 38

CpaBHsBaHe Ha rpaHuLMTE Ha OTKpUBaHe B YACT pastBoputen Cp 3a NUHUMTE HA Y U
peakosemHute enemeHTn — Y Il 371.024, La Il 408.672, Ce 1l 413.765, Pr 11 390.843, Nd II
401.225 v Sm Il 359.260 , nonyyenu ¢ JY ULTIMA 2 n ¢ JY 38 (Tabnuua 4). paHmunte
Ha oTKpuBaHe, nosnyvyeHu ¢ 40.68 MHz ICP HamansaBaT ¢ ¢aktop oT 8 oo 21 B cpaBHeEHME
¢ nonyyenute ¢ 27.12 MHz ICP - JY 38.

Tabnuua 4. CpaBHsiBaHe Ha rpaHuUuuTe Ha OTKpuBaHe B 4ucT pastBoputen CL 3a
NVHUUTE Ha PeaKO3eMHUTE eNeMEHTH
Table 4. Comparison of the detection limits in pure solvent C for Y and REE

AHANUTUYHA TMHUS. A 40.68 M, Hz ICP 27.12 MHz ICP
nm 1 Mg II/Mg.I = :?.G_Te,(c=600(_)1 K T.excz_ 62.00 K y
Detection limits, ng ml Detection limits, ng ml
Y 11 371.024 0.06 (20) 1.2
La Il 408.672 0.16 (18) 2.8
Ce 11 413.765 1.10 (9) 9.5
Pr 11 390.843 0.60 (25) 15.0
Nd Il 401.225 0.32 (21) 7.4
Sm Il 359.260 0.43 (8) 3.4

CpaBHsiBaHe Ha rpaHMuMTe Ha OTKpPMBaHe CNpsIMO pPa3TBOPEHOTO KONINYEeCTBO
TBbpPAO BewecTtBO - WMCTUHCKM rpaHuMUM Ha OTKPMBaHe NO OTHOLWEHMEe Ha
KONIM4eCTBOTO pa3TBOPEHO BelwecTBO, %

CpaBHsBaHe Ha UCTUHCKUTE rpaHuLmM Ha OTKpMBaHe Npu onpegensHe Ha cnegun Y, Sc
N BCUYKM pefko3emMHu enemeHTtn B Eup,O3 kato maTtpuua, usnonssarku 40.68 MHz ICP u
CMEKTPOMETbP C nrocka xoniorpadcka AnpakunoHHa pelleTka (ekcnepuMeHTasnHo
onpegeneHa wuMpuMHa Ha cnektpanHata weuga 10 pm) ¢ 27.12 MHz ICP
(ekcnepuMeHTanHoO onpefeneHa WMpMHaA Ha cnekTtpanHaTta ueuua BW =15.6 pm). LN 3a
nsete ICP cuctemu ca v3nonssaHu OOTOYMHOXUTENM KaTo OETEKTOPU. Teye = 6200 °K
(Tabnuua 5).

103




EKONOIMMA 1 ArPOTEXHONOIMNN — dYHOAMEHTAJTHA HAYKA N MPAKTUYECKA PEATTNM3ALINA
BEM3HEC MOJEJIN 3A NMOOOBPABAHE 3PABETO HA MOYBATA

Tabnuua 5. CpaBHsiBaHe Ha WCTUHCKUTE rPpaHWUM Ha OTKpMBaHe Npu onpegensHe Ha
cnegn Y, Sc 1 BCMYkKM pegkoseMHn enemeHt B Eu.O3 kato maTtpuua nanonssarikm 40.68
MHz ICP wu cnektpomMeTbp C nniocka xonorpadcka AudpakunmoHHa pelueTka
(ekcnepuMeHTanHo onpegeneHa wMpuvHa Ha cnektpanHaTta meunya 10 pm) ¢ 27.12 MHz
ICP (ekcnepumeHTanHo onpegeneHa WwmMpuHa Ha cnektpanHaTta usuuya BW =15.6 pm ). U
3a gsete ICP cuctemu ca n3nonssaHn oTOYMHOXUTENN KaTo AETEKTOPU. Teyxe = 6200 °K
Table 5. Comparison of the detection limits in Y, Sc and REE in Euy03; as matrix for
spectrometer with 40.68 MHz ICP and ¢ 27.12 MHz ICP

I/I36pa|-w| aHaANUTUYHM UcTunHCKU rpaHnumn Ha oTKkpuBaHe no OTHOLIJeoHVIe Ha

RN, KONIN4eCTBOTO pa3TBOpPEHO BellecTBo, %

A nm 40.68 MHz ICP, 27.12 MHz ICP,

BW =10 pm BW = 15.6 pm
Sc 11 358.094 6.5 x10° 9.0 x107° (14)
Y 11 324.228 8.6 x10® 6.0 x10™ (7.6)

Y 11 360.073 4.1 x10° 6.0 x10™ (14.6)

La Il 408.672 4.8 x10° 8.5x10%(17.7)
Ce 11 413.380 1.3x10° 6.1 x10° (4.7)
Pr 11 422.293 1.2x10™ 1.1x10°(9.1)
Nd Il 406.109 8.4 x10™ 1.0x10° (12)

Sm 11 359.260 5.2 x107 6.0 x10™ (11.5)

Mpn 40.68 MHz ICP WHTEH3MBHOCTTAa Ha aHanNUTUYHUTE JNHUK, KaKTO U
WHTEH3NBHOCTTa Ha (poHa HamandaBaT B CPaBHEHWE CbC CbOTBETHUTE CTOMHOCTU B 27.12
MHz ICP. lNopagu ToBa, 4ye ¢oHoBuTe curHanm B 40.68 MHz ICP HamanssaT MHOro no-
Obp30 B CpaBHEHME CbC CUTHANUTE OT JIMHUWN, OTHOLUEHNETO CUrHan/oH e no-ronsamo, a
rpaHuLMTE Ha OTKpMBaHe ca Nno- HUckn. OCHOBHUAT M3BOA e, Ye npu anpekTHoTo ICP-OES
onpegensiHe Ha Y, SC U pPEeOKO3EMHU E€NEMEHTM B PEOKO3EMHU OKCUMAW, W3NON3BaMnKu
27.12 MHz ICP u cnekTpoMeTbp C LUMPUHA Ha cnekTpanHaTta neuua 15.6 pm, Mmoxe ga ce
rapaHTMpa cnegHaTta CTeneH Ha uYuctoTa Ha pegkosemMHute okemaun: 99.99 % 3a (Y20s3,
L8203, Tm203, Yb203 7 LUQOS); 99.9 % (Sm203, EU203 , Gd203 , Tb407 , Dy203 , H0203 n
Er203); 99% (CeOz, Nd203, Pr6011).

M3nonseankn 40.68 MHz ICP 1 cnekTpoMeTbp C BUCOKO pasfgensiHe, rpaHMumTe Ha
OTKpMBaHe ce MoHmxasaT ¢ eauH nopagbk. LuprnHaTta Ha cnekTtpanHata oT usuua 10 pm
MOX€e Ada Ce rapaHtumpa eauH nopsabk No-BUMCOKA YMCTOTA Ha PEeaKO3EMHUTE OKCUMAW:
99.999% (Y203”L8203, Tm203, Yb203 n LUQOS); 99.99 % (Sm203, EU203 , Gd203 , Tb407 ,
Dy203 , H0203 n Er203); 99.9 % (CGOQ, ngOg, Pr6011).

PasgenutenHata cnocoOHOCT Ha CneKkTpoMeTbpa € (aKTopbT, KOMTO onpenens
rPaHNUUTE Ha OTKpPUBAHE, KaTo OT HEes 3aBUCWU roONieMMHAaTa Ha CnekTpanHuTe NpeyYeHus.
Mo HaTaTbWHOTO NogobpsiBaHE HA rPaHMUUTE Ha OTKPMBAHE MOXE Aa Ce MOCTUrHE npu
oTAensHe Ha MaTPUYHUTE KOMMOHEHTU WAN MNPU  KOHUEHTpPUpaHe Ha efnemMeHTuTe
npumecw.

3akno4yeHue

M3nonssaHeto Ha 40.68 MHz ICP cnektpomeTbp C BWUCOKa pasgenureniHa
CnocoBbHOCT N Q —KkoHUEenuuATa 3a KONMYECTBEHA OLIEHKA Ha CMeKTpanHUTE MpeyYeHus
ocurypsisaT efIMMUHUPAHETO Ha rPeLKknTe Npu U3MEepPBAHETO Ha YUCTUTE aHaNUTUYHU
CUrHanun 3a onpegensieMmTe efieMeHTU KaTto pesynTaT OT MOrpewHo M3MepeHn CurHanm
Ha poHa.
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ToyHoCTTa npn M3aMepBaHETO Ha aHalMMTUYHUTE CUTHalM ocurypsiBa TO4YHOCTTA Ha
aHannTn4YHUTE onpenerieHna.

|/|360pr Ha noaxoasdla metoaosiorn4d 3a ontnMareH |/|360p Ha aHaIIMTU4YHU JNTIMHUN B
npuncoeCcrBne Ha MHOTOKOMMNOHEHTHU N €OHOKOMMNOHEHTHU MaTpuUUU rapaHTupa gocturaHe
Ha NUCTUHCKWN rpaHnUun Ha OTKpuBaHe B NPpUCbCTBME HA MAaTPUYHUTE KOMIMOHEHTU, KOUTO HE
Ce pasfnimyaBaTt CbLLECTBEHO OT rpaHnunTe Ha OTKpMBaHE B HACT pa3TBOPUTEIT.
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BuBeneHue

C Bb3gylWwWHUTE Macu npe3 BUCOKUTE CroeBe Ha aTMocdeparta, 3aMbpcCsiBaHETO,
npeavM3BMKaHO OT YOBeELlKa OEeWMHOCT MOXe [a AOCTUrHe OO0 BCska TOo4yka OT 3emMHaTta
NoBBbLPXHOCT. M0 TO3M HayMH nNoyBaTa KaTo CoOXHa NpUMpPoAHa cuctema, ce npespblla B
OCHOBEH pe3epBoap Ha pasfiMyHu 3aMbPCUTENN, BKITHOUUTENHO TEXKM METann, opraHnyHu
cbeavHeHusa n pagnoHyknuaun. Owe ¢ NbpBUTE AOPEHN ONUTK, NPOBEAEHN B cpedaTta Ha
MUHanNusa BeK B CEBEPHOTO MNOSyKb60, CbAbpXKaHME Ha paauMoLE3Nin € OTYETEHO B Hal-
oToaneyeHnTe YectTn Ha 3emsaTta, JOpPU B NegHULM U NOYBEHU NMPoOM OT HXKHMS MONHOC.
Taka paguMonorM4yHOTO 3aMbpcsiBaHE Ha nodYBaTta MpeactaBnsBa  AbiroCpPOYeEH
eKkonorn4yeH npobrem, KOMTO 3acsira YCTOMYMBOCTTA Ha €KOCMCTEMUTE, KayeCTBOTO Ha
CENCcKOCTONaHcKaTa NPoAYKLUMSA U YOBELLKOTO 34paBe.

EOVMH OT OCHOBHUTE M3TOYHMUM Ha PagVOaKTUBHO 3aMbpCsiBAaHE € aHTPOMOreHHUsT
Cs-137. ApgpeHuTe TecToBe M aBapun C 9O0PEHN CbOPBXKEHUS, JONPUHCAT 3a rnobanHoTo
My pasnpocTpaHeHue. [Npe3 1986 r. pagnaumMoHHOTO 3aMbpcsaBaHe OT SApeHaTa aBapus B
YepHobun ce otnara Ha 150 000 km? nnowy ot CbBETCKUS Cbio3 M 3acsra noseye oT 5
MURWOHa uTenu. N3sbH 6uswmns CCCP okono 45 000 km? B LUMPOKK panoHn Ha EBpona
ca 3acerHaTu ot Leauin-137 mexay 37 kBg/m? n 200 kBg/m? (UNSCEAR (2008). B ronsima
cTeneH, ToBa paguauMoOHHO 3ambpcsaBaHe 3acdra noysute B bbnrapus. [Mopagwm
Bb3JENCTBMETO Ha rNobanHnM M NOKanHU M3TOYHMUWM Ha PaaMoOakTMBHO HaTOBapBaHe,
AbNrMAT nepuon Ha nonypasnaj Ha aHTPOMoreHusi paguouesnin, HEBL3MOXHOCTTa Aa
Obae m3BedeH OT noysaTta, roniiMarta My TOKCUYHOCT 3@ BCUYKM XXMBWM OPraHn3Mmn u
34paBeH PUCK OT BbLHLUHO M BbTPEewHO obnbyBaHe M3crneaBaHETO Ha CbCTOSHMETO Ha
npobnema, KakTo 1 NpouecuTe Ha Murpauus, pukcnpaHe n TpaHcgep B cMctemaTa noysa
- pacTeHune ca oT 0cobeH NHTepeC 1 OHecC.

Matepuanu n metoau

Mpe3 nepuoga 2021 - 2024 r. e npoBedeHO u3cnenBaHe Ha CbObpPXaHWETO Ha
uesnn-137 B 30 6p. nouseHn Npobu OT panoHa Ha XackoBcka u Kbpakanumncka obnact, B
noyseHus cron 0-10 cm, cbrnacHo ctaHgapT ISO 18589-2:2022. Llenta e ga ce yctaHoBU
pPaguoNoOrM4HOTO CbCTOSHME Ha MNOYBUTE B €4HU OT Han-3aMbpCEHUTE pPaMOHU Ha
Bbnrapus, nodtn 4 geceTuneTus cnen asapuata B YepHobunckaTa sapeHa LeHTpana.
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N3cnepsaHeTo e npoBeaeHo B Jlabopatopusa no pagvoekonorus u paguon3oTonHu
nacnegBaHma kbm WIMA3P "H. T[lywkapoB", KoATO e HauuoHanHa pedepeHTHa
nabopatopust B obnactra Ha paguomeTpusita n e akpeautmpana no bAC EN ISO/IEC
17025:2024 3a onpefensiHe CbAbpXaHMETO Ha eCTECTBEHU U U3KYCTBEHW PaaNOHYKMau
BbB BOAA, NOYBa M XpaHa.

CbabpXaHMeTO Ha paavoHYKNMAW € onpeferieHo 4vpes3 rama-CrnekTpoMeTpuyeH
aHanu3 ¢ MHorokaHaneH aHanmsatop DSA 1000, npoussoactBo Ha CANBERRA, c
yntpaunct Ge-getektop, ¢ 20 % edekTMBHOCT 1 pasgenutenHa cnocobHoct 1,8 keV 3a
nnHmaTa Co-60 ¢ eHeprna 1332. Msnonsea ce codptyepHa koHdurypaums Genie-2000.
M3mepBaHuaTa ca n3BbpLUEHMN, CbIMAacHO U3NCKBaHUATA Ha cTaHgapT 1ISO, 18589-3:2024.
[eTekTopbT € KanubpupaH CbC CTaHOAPTHU pedepeHTHU MaTtepuanu. AKTMBHOCTTa Ha
Cs-137 B npobute ce onpeaens oT nuka ¢ eHeprua 661,62 keV. BpemeTo 3a nsmepsaHe
Ha egHa npoba Bapupa mexay 19 n 24 yaca. MeputenHuat cbg e Marinelli, reomeTpus 411
n obem 500 ml.

Mopagn npouecuTe Ha murpauus m Guoakymynaumss e msbpaH npeacraBUTENEH
0bekT oT obpaboTBaema no4sa C HaM-BMCOKOTO 3a parioHa CbAbp)KaHME Ha paavoLe3uni.
N3cnepBaHa e akTMBHOCTTA Ha Le3usi Npe3 pasnuyHn ce3oHu. [louBeHnTe pesyntatu ce
cpaBHsABaT ¢ Hanu4dmne Ha Cs-137 B pacTuTenHu npobu OT 8 BMUCLUM pacTeHuUs, OTINeXaaHu
Ha nscrnegBaHaTa TEPUTOPMS, C Len Aa ce Npocrnean B eCTeCTBEHU YCroBus TpaHcdepa
Ha paguousoTona OT MoYBEHMS CyBCTpaT KbM pacTeHMETO, KakTO M [da Cce CpaBHU
CTeneHTa Ha yCBOsSIBAHE M HaTpynBaHe Ha Le3nii-137 B pasnnuyHMTe pacTUTenHu BUOoBe.

M3BbpweHn ca wmscneaBaHma Ha 30 Op. obpaboTBaemMuM M LENUHHM MOYBU OT
XackoBcka 1 Kbpakanuimncka obnacTt, Kakto U Ha 8 pacTutesniim npobu.

OnpepeneHo e cbabpXXaHMETo Ha ecTecTBeHnsa kanuin-40 n aHtTponoreHHna Cs-137
Yypes3 rama-crnekTpoMeTpuUdeH aHanms.

Pe3yntaTtun u o6¢cbxaaHe

Mo uanata Teputopus Ha bbnrapus paguvoakTUBHUAT Le3Nn e pasnpeneneH
HEXOMOreHHO B pe3ynTaT, KakTo Ha BMCOYMHHUTE TECTOBE OT cpedaTta Ha MUHanus Bek,
Taka 1 Ha YepHobunckarta sigpeHa aBapusa npe3 1986 r. Cnen aBapusita akTMBHOCTTA Ha
Cs-137 B nouBute Ha Bbnrapus e HapacHana mexay 3-10 nbTu, AOCTUranKM B OTAEMNHU
cnydam oo 50 nbTm Hapg xapaktepHute ¢oHoBu ctomHocTn (Naydenov and Staneva,
1987a).

Mopagn abnrmat nepuog Ha nonypasnag (30 roguvHW), UE3NAT NPUCHCTBA BbB
BCUYKM 3BeHA Ha ekocuctemarta. PanoHbT Ha XackoBcka obnact e eauH OT Han-
3acerHaTute. 3ambpcsiBaHeTo B KOxxHa bbnrapus ce pernctpupa n gHec (Tabnuua 1).

CnocobHocTTa Ha noyBata Ada 3agbpXa wnn ga npornycka paguoHyknuau, Kato
uesnn-137, 3aBUCM OT MHOXECTBO (QaKToOpu, BKITHOUUTESNTHO  (PUIUKO-XUMUYHUTE
XapaKTepPUCTMKN Ha MnoyBaTa, KNMMaTUYHUTE YCroBUS M OCOBeHOCTMTE Ha naHawadTa.
Touknte Ha npoboB3emMaHe ca pasnosIOKEHN B PAaBHMHHM PaNoOHU C BNU3KN KNMMATUYHU
yCrnoBusi, 3a [da Ce Hamanu Bb3MOXHOCTTA 3a M3siBEeHa XOpU3OHTanHa murpauus. B
AbnboYMHa, CTOMHOCTUTE Ha Le3ns ce 3anaseaTt 6nuskn. Camo B ABe Npobu akTMBHOCTTA
Ha pagnonsonona e nog MOA. 50% oT npobute ca cbC CbabpXxaHue Ha ue3nn-137 mexay
10 n 30 Bg/kg. B Tpn ot npobute pesyntatute ca 3HauYMTENHO Hag Te3n CTOMHOCTMW.
Bb3MOXHO € no-Bucokata KOHUeHTpauusi B Te3n obpaboTBaeMm no4YBM Oa ce AbITKU Ha
AONbIAHUTENHO BHECeHO, crieq 1986 r., no-BMCOKO CbAbp)KaHME Ha Le3nin ¢ ecTecTBeHarta
Top. Cnen HanpaBeHWTE paauonorMyHU mscnenBaHus, O6sxa YCTaHOBEHUM MUHUMAarHU
ctonHocTh 3a Cs-137 < 1 Bg/kg n 260 Bg/kg 3a K. MakcumanHute ctomHocth 3a 87 Bag/kg
3a Cs-137 n 1430 Bg/kg 3a K.
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Ta6nuua 1. CbabpkaHme Ha pagunoHyknuam B obpaboresaemum (Ol1) U LENUHHU NOYBMK OT
TepuTopuaTa Ha XackoBcka u Kepgxanuncka obnact B Bg/kg

N ABbNO0OYMH . w0
o MeCTONnonoXeHue a Cs K
cm

1 | OumuTpoBrpaa 0-10 28+1 670110
2 | c. YepHu pug 0-10 <1 850+20
3 | 3naTtogobusHa mnuHa Aga Tene 0-10 2611 360+10
4 | Apa Tene — OTKpUT pPyaHUK 0-10 <1 1000+10
5 | MagxapoBo 0-10 51| 1430120
6 | Kbpoxanm 0-10 1£0.5 75020
7 | c. YnHka 0-10 12+1 260+10
8 | c. KaHgunka 0-10 7+2 30010
9 | c. bopucnasuu 0-10 6+1 850+20
10 | Kpymosrpag 1 - Or1 0-10 2614 26014
Kpymosrpag 2 - Or1 0-5 874 540+10
11 | Kpymosrpag 2 - Or1 5-10 7613 57010
Kpymosrpag 2 - Or1 10 - 20 76+3 570+10
12 | Kpymosrpag 0-10 711 540£20
13 | c. JlewHwukoso - Ol1 0-10 35+3 670120
14 | CtaHka vyelwma 0-10 81 265130
15 | UnnueBa HMBa 0-10 1612 620165
16 | c. Konubapwu 0-10 <2 265135
17 | CBuneHrpag 0-10 511 66070
18 | Nllobumelw, 0-10 101 800+70
19 | c. bucep 0-10 5+1 920+90
20 | XapmaHnm - 0-10 <2 710170
21 | c. MuHepanHun 6aHu 0-10 203 | 1000£100
22 | c. CuneH 0-10 14+2 920+90
23 | c. CtygoeH knageHel 0-10 2445 72075
24 | c. PbxeHoso - Ol 0-10 68+18 840480
25 | c. lNyrytka 0-10 18+4 620+20
26 | c. ABpeH 0-10 2215 590+30
27 | Momunnrpag 0-10 1142 500+15
28 | [xeben 0-10 1743 920440
29 | CumeoHosrpag - Or1 0-10 4+1 48010
30 | c. YayHaxoBo - Ol 0-10 52+15 860+30
MuHUManNHM n MakCUMasriHM CTOMHOCTU 0-10 <1-87|260-1430

OT pgaHHUTe 3a cneuudmyHaTa akTMBHOCT U AMHamuka Ha Cs-137 ce noTBbpKaaBa
HEXOMOreHHOTO 3aMbpCsiBaHe Ha rnoyBaTa B pe3ynTaT Ha Bb3AylHUS TpaHcnopT (Purypa
1). LleansT e noaBmxeH 1 BOOOpasTBOPUM eneMeHT. BbBeaeH B noyBaTa TOM € MOAMOXEH
B pasnnyHa CTeMeH Ha XOopu3OoHTanHa W BepTukanHa Mmurpauus. B gbnbounHata Ha
MOYBEHNS XOPWU3OHT, TOW pearMpa C OPraHUYHU CbEAMHEHMSI U B rofisiMa 4acT ocTaBa
dmKeupaH B rMmHecTn noysu. o TO3M HauMH, 3HAYMTENHO CbAbpPXKaHME Ha Ue3nin ce
perucTpupa B NoYBeHn Npobu geceTkn roavHN cred NbpPBOHAYanHOTO 3aMbpcsiBaHe.
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®durypa 1. CbabpxaHue Ha uesnn-137 B nscrneasaHuTe novseHun npobu (Bqg/kg)

Mpuema ce, Ye MexaHN3MUTe 3a ycBosiBaHe Ha K* B Xu1BUTE opraHM3mMmn ca CXOAHM C
Tean Ha Cs*. CnepgoBaTenHo nNpu pacTeHusi ¢ admHUTET kKbM K 1M HanmumeTo My B no-
rosieMmn KonimyecTBa B rnoysaTta, npuemaHeTo Ha Cs we 6bae noatncHato. [JuHamukata Ha
ABaTa efnlemMeHTa He BMHarM cbBnaga npu npexoga MM OT no4ysaTa KbM pacTeHusaTa u
npepasnpegeneHue B pactutenHus opraHmsbm (Rai and Miku, 2020). B nacnegsaHute
npobu HsaMa SICHO yCTaHOBEHAa 3aBMCUMOCT MeXAy CbAbpPXaHWETO Ha ABaTa erleMeHTa B
pacTteHudaTa. YCTaHOBEHO € CbAbpXaHWe Haf npara Ha eTeKTMPpyeMOoCT B NICTHaTa Maca
camo npu pABa OT BuaoBeTe — uYepewa M ManuHa. Pesyntatute ca paned ot
pernameHTupaHarta ctonHoct ot 600 Bg/kg 3a xpaHu (Tabnuua 2).

Ta6bnuua 2. CbabpxkaHune Ha Cs-137 n K-40 (Bg/kg) B pactuTenHun Bugose, oTriexnaHu B
noyesa CcbC cbabpxaHue Ha Cs-137- 76+3 Bg/kg 1 Ha K-40 - 570 Ba/kg

PactuteneH Bug Cs-137 K-40
Aropa (Fragaria chiloensis, L.) <1 38+3
CnwuBa (Prunus domestica, L.) <1 140£10
Yepewa (Prunus avium, L.) 1.024£0.5 708
Abwnka (Malus domestica, L.) <1 17510
Mywmyna (Mespilus germanica, L.) <1 2515
Cwmokuns (Ficus carica, L.) <1 6617
Jlosza (Vitis sp., L.) <1 406
ManuHa (Rubus idaeus, L.) 2.18+0.5 62+10

INNaBopaTtopuaTa No pagmoekonornss 1 pagmon3OoTONHN U3MEPBAHUS KbM WUHCTUTYT
.l lyLLKapoB“ npoBexaa exXerogHn pagnonornyHuTe uacneaBaHus Ha NOYBEHU Mpobu oT
MOHUTOPUHIOBaTa Mpexa Ha cTpaHaTa. [lpu cpaBHeHWe Ha pe3ynTaTtuTe OT panioHa Ha
obnact Kbpoxanu n XackoBo ¢ ocpegHeHun aaHHu 3a CesepHa u HOxHa Bbnrapus, ot
npean YepHobunckata aBapusi, OO OHEC, ce ycTaHoBsiBa Aobpe u3paseH cnag Ha
aKTUBHOCTTA Ha uesus (durypa 2).

Mo 1986 r. cpegHaTa CTOMHOCT Ha crieLmduyHaTa akTMBHOCT Ha °'Cs B CeBepHa
Bvnrapus e 10 Bg/kg, a B KOxxHa bbnrapus - 26 Bg/kg (Naydenov and Staneva, 1987b).
Cneg 1990 r. ue3nn-137 moxe ga 6bae OTKPUT BbB BCUYKM NouBeHn npobu (Yordanova et
al., 2007). MNpe3 1996 r. nopagn BMCOKaTa HEXOMOFEHHOCT CpeAHUTe CTOMHOCTM Ha
nsotona sapupat mexagy 160 n 280 Bg/kg 3a HOxHa Bvnrapus n mexay 40 n 60 Bg/kg - 3a
CesepHa bunirapusa (Yordanova et al., 2014). lNo gaHHm Ha MAOC (2016) Han-BMCOKM
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CTOMHOCTU ca pernctpupanu B 3anagHute Pogonu (panoH Yetpoka - 261/kg v rp. J1bku -
189 Bqg/kg). 38 roamHu creq aBapusita B YepHobun HacTosWwOTo n3cneasaHe perncrpmpa
cneundunyHa akTMBHOCT Ha ue3mn-137 ot <1 go 87 Bq/kg (Hristozova and Lazarova,
2022). ToBa HamarneHVe Ha aKTUBHOCTTa Ha '°'Cs B MOBLPXHOCTHUSI CMOW Ha MoYBaTa ce
ABIDKN rNaBHO Ha HEroBUSA paaMoOaKTMBEH pasnag.

10 1986
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W HOxHa bbvarapua
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I ! I
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durypa 2. HamansaBaHe Ha akTUBHOCTTa Ha ue3nn-137 B no4seHn npobu ot
YepHobunckaTta sgpeHa aBapus 0o OHEC

EkonormyHuTe katactpodu Kato sapeHnte asapum B YepHobumn n dykywmma, KouTo
WHXEKTMpaT B OKONHaTa cpeda OrpoOMHM KONMM4YecTBa paguvoulesnid, npenocTaBAaAT Ha
npakTuKa orpoMHa Bb3MOXXHOCT 3a eKCNepPUMEHTAalHU U3cneaBaHnsa U TbpCeHE Ha MeToau
3a uM3BeXaaHe WM HamansaBaHe Bb3AEWCTBMETO Ha pPaavoOHYKNMAUTE B 3aMbpCEHUTE
no4sn. BbamoxHUTe pelleHnsa morat ga 6baaTt cBeaeHu ao:

— ®U3an4yHM MeToam - OTCTpPaHsABaHE Ha rOpPHUS NOYBEH CrOW, (MPUMOXMM 3a Marnku
y4yacTbUM, CUITHO 3aMbPCEHN NIOLLM) M MPOMMBAHE Ha NoYBaTa C XMMUYECKN pa3TBoOpM 3a
N3BNMYaHe Ha paguoHYKNManTE.

— XuMnyHn metoam — ype3 gobaBsiHe Ha agcopbeHTn KaTo 3e0nUTU U BEHTOHWUT,
KouTo morat aa dukcmpa Cs-137 n ga Hamanu HeroBata MOBUMHOCT UMM KOpUrMpaHe Ha
KMcennHHoctTa. BapyBaHeToO Ha kucenu noyBM cnomara 3a no-gobpa dukcaums Ha
PagVoHYKNMAMTE, Tb KAaTO BMCOKATa KMCESNMHHOCT yrecHsBa murpaumsita Ha Cs-137 B
No-AbNOOKMUTE MNOYBEHN XOPU3OHTN.

— Brnonornynn metoam - dutopemeanauma. (PacteHms kato cnbHYOrned, panvua u
nouepHa ca edpekTUBHM 3a n3snmyaHe Ha Cs-137 ot noyeaTa).

3aknioyeHue

[MoyBaTa € OCHOBEH KOMEKTOp Ha paguauMoHHO 3ambpcsBaHe. Lle3mn-137 ce
peructpupa B u3cneaBaHute Teputopunm ot HKOxHa bbnrapus, 38 roamHn cnen
NMbpBOHA4YanHOTO My oTnaraHe. BcnegctBMe Ha eCcTecTBeHMst nosypasnag  Ha
pagavoHyKnuaa, HeroBuTe HMBa, gocturat Te3um ot npeam 1986 r. 3a CeBepHa bbnrapus, a
3a OxHa bbnrapus, Bce oule ca noyTn ABa NbTu Hag Te3n ctonHocTu. OT nscnegsaHuTe
8 BuOa pacTteHus, pa3BuBaly ce B rnoyBaTa C HanW-BMCOKO 3a pamoHa CbAbpXaHue Ha
uesmn-137, camo B [Ba Ce YCTAHOBM HE3HAYUTESNTHO KOMWYECTBO Ha Wu3cnenBaHus
pagvoHyknua. Pesyntatute ca MHOMOKpaTHO MO-HUCKM OT AdonycTumaTta HOpMaTuBHa
pos3a. B npaktukaTa, cnepg asapumte B YepHobun (1986) u dykywwmma (2011), He ca
OTKPUTU Hay4YHOOBOCHOBAHW M PEHTabunHM NOooXOAWM 3a O4YMCTBaHE Ha 3aMbpCeEHUTE
no4sn. 3a TOBa € MHOIO0 BaXXHO PagMONOrMYHUSA MOHUTOPMHI Ha MOYBM U XpaHW, ga ce
M3BbpLUBaA peryndpHo, 3a Ja Ce OCUrypu KOHTPOS&T U ObIirocpodHaTa eKonorndHa
CUMYPHOCT, C Lien ona3BaHe Ha NOYBEHOTO M YOBELLKOTO 34paBe.
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Abstract

The aim the included tools in NOVASOIL DST for soil health business models is to
support the decision to implement new incentives in the farms taking into consideration the
soil health risk specific environment and the implementation costs. The NOVASOIL
toolbox contains three major components (Figure 1). Digital hub of knowledge where users
could cooperate regarding soil health — collecting information, using the forum, or the
newsletter. Digital tools for soil health business models (tool 2) aims to help the selection
of the most appropriate incentives based on the internal, external environment, and costs
for implementation.

The study aims to present the framework and the basic design of the third tool
— Decision support tools for soil health business models.

' )

NOVASOIL TOOLBOX

S

Digital hub Digital tools for
of soil health
knowledge business models

\ o

Figure 1. WP 3 digital toolbox

Decision
support tools

The goal of DST is to support the choice of the most appropriate soil health risk
mitigation strategy taking into consideration the specific soil health risk, soil health risk
mitigation activities and the costs for implementation (Figure 2).

The DST for soil health business models includes three main modules:

Registration module;

Risk assessment module;

Optimisation module.

The user must make a registration to see their history and to perform new one.

REGISTRATION MODULE RISK ASSESSMENT OPTIMISATION MODULE
MODULE
SOCIO-ECONOMIC INFO SOIL HEALTH RISK SOIL HEALTH RISK
-mandatory data DETERMINATION MITIGATION
-optional data LINEAR OPTIMISATION

Figure 2. NOVASOIL DST connection
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All components of the tool will be tested with real data. Also, the tools will be
presented to stakeholders and based on the feedback will be made correction if it is
needed.

Risk assessment module. The business model needs the soil health risk must be
estimated. In the frame of the DST we developed this module based on a fuzzy-logic
approach for the estimation of soil health risk of cropping practices. The backbone of the
RAM tool stems from the soil indicators recommended by FAO and the indicators identified
by experts under NOVASOIL project. This approach ensures wider and deeper evaluation
of the analyzed risk at farm level in the context of the local Soil Health business model.

In this module the user could evaluate the soil in nine easy steps (Figure 3).The user
should answer 12 questions related to soil health. Depending on the answers, which are
structured according to different levels of restrictions L, the level of risk is determined. An
option is chosen from drop down menu options to answer the questions. Depending on the
answer, the appropriate level is given (L). Based on the latter, the tool brings back short
and simple recommendations (Figure 4).

Figure 3. RAM recommendations
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novasoil T s by a

Figure 4. RAM recommendations

Optimization module. After the estimation of the soil health risk a list with incentives and

practices that he can use to mitigate the soil health risk. Gross Margin (GM) is used to
estimate risk mitigation (Figure 5).

i

ngag‘pl & S e— 3

B 5ot coicutatr Total size of land in hectares
Heww rmaich s your land size

(@ Help Cartor

[E Provide Fesdbock

Wihich perod doas his doto cover
& setings

Sefact Crop Types

+ Logout

Figure 5. Optimization module — first step

Then, it is made linear optimization. Linear optimization plays a crucial role in
economics, offering powerful tools for solving complex problems. Linear programming, a
branch of applied mathematics, focuses on minimizing or maximizing linear cost functions
subject to linear constraints. This approach is particularly useful in production planning
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(Schulze, 1998). For the optimization, it is necessary to derive a function to find a minimum
or a maximum. It is also necessary to determine the quantitative constraints of the model.
The simplex method, along with its variants like the revised simplex method and network
simplex method, has been the primary algorithm for solving linear programming problems
efficiently over the past 50 years. A large advantage of the linear optimization problem is
that in the last few decades, it has been computerized and there exists software that can
solve such problems. The optimization objective is GM of the farm. The quantity of land
with a single crop is the optimization solution. A set of limitations for linear optimization
must be applied using the software suggestions or setting by the farmer.

In the first part of the DST, based on information processed through the fuzzy logic
approach, the risk related to soil health is assessed based on indicators recommended by
FAO and selected by expert opinion. On this basis, the tool envisages the provision of
recommendations on certain practices aimed at improving soil health. In the second part
DST produces optimal solutions based on different scenarios for simulation farmers’
economic behaviour under the assumption of gross margin maximization. Implementing
the limitations in the optimization module can simulate also how policy changes can have
an impact on soil health business models.
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Pe3stome

MpoektbT NMO3AM 15 (2024-2027) nma 3a uen akTyanusnpaHe Ha MHdopmMauusaTa
3a no4yseHuTe pecypcn B KOxeH ueHTpaneH pamoH Ha nnaHupaHe (KOLPIT), ¢ akueHT
BbpXy TAXHOTO Ona3BaHe W YCTOMYMBO M3Mon3BaHe. B TO3M KOHTEKCT NPOeKTbT ce BNUcBea
pobpe B TemaTa 3a 34paBeTO Ha no4vesaTta. 34paBeTo Ha noyBaTa ce onpegens ot
XUMUYHU, PUBNYHU 1 BMONOTrMYHN NnokasaTenu, KOUTo oTpassaBaT HerHaTa NPOAYyKTUBHOCT
N €KONOMMYHO CbCTOSIHUE.

B pamknte Ha nbpBaTta roguHa 6e n3rotBeHa akTtyanusmpaHa nodseHa kapta (22 365
km?) Ha 6a3aTa Ha cbllecTByBaLlaTa NnoyBeHa kapta Ha bbnrapusa B mawab 1:400 000, ot
KoaTo e usonupad KOLPII. AkTyanusaumdara e ussbplUueHa Ype3 NpoCTPaHCTBEH aHanus
Ha 3eMHOTO MOKpUTME, nanonaearku nocrnegHoto m3gaHne Ha CORINE Land Cover, un
obpaboTka Ha faHHM 4Ype3 codpTyep C OTBOPEH Ko, 3aroXeH B MeTOoAosiorMsta Ha
npoekta. PanoHbT BKMOYBA  pasHOOOpa3HM MNOYBEHW TUMNOBE, Cped  KOUTO
BMCOKOMPOAYKTUBHUTE, HO U epo3npaHn ropcku nodBu, KOETO OTpassBa BIIUSHMETO Ha
reofnioxkata OCHOBa, paCTUTENHOCTTA, 3eMeNoNn3BaHeTO U KNMMaTUYHOTO pasHoobpasue.

B npoyyBaHeTO ca vHTerpupann gaHHu ot 6a30BMSi MOHUTOPWUHT, KOUTO Ca C BMCOKO
HMBO Ha OOCTOBEPHOCT M ocurypsBaT OBEKTUBHA OLEHKa Ha MOYBEHOTO CbCTOsAHME. B
TO3M Aoknaa OKYCbT € BbpPXy XUMUYHUTE XapakTEepUCTUKW, KaTo ce oueHsBar
MHOUKaToOpUTE 3a NIOAOPOAMNE U HANUYMETO Ha BPeOHW BellecTBa, KOeTo AaBa LAnocTHa
npeacraBa 3a MOYBEHOTO CbCTOSIHME U noTeHuunanHuTe puckoBe. OCHOBHUTE MOYBEHU
WHOMKATOPW BKMNOYBAT OpraHnYeH Bbrnepog (xymyc), obuy a3ot, C:N CbOTHOLLEHMNE, KaKTO
n cbabpxaHve Ha Texkm metanm (Ni, Cr, Pb, Zn, Cu, Cd, As, Hg). Te3an paHHu
nossonsiBaT  uAeHTUUUMpaHe Ha  OerpagjauuoHHM  MNpouecu UK oueHKa Ha
arpoekonornyHuTe puckose. Pesdyntatute nokaseaT, 4e B 3HA4YMTENHa 4acT OT paroHa
NMOYBEHOTO Nfogopoave e 3anaseHo, OoKaTO TEeXKUTe MeTanu ca npeguMHO (POHOBM
CTOMHOCTU, CBbP3aHUN C reosioXXkaTa OCHOBA U PyaHU Haxo4umLa.

lMpoyyBaHeTO nogvYepTtaBa HeOOXOAMMOCTTA OT WHTErpMpaHo ynpaBreHue Ha
MOYBEHUTE pPEecypcu, OTYMTAMKM MOYBEHO-KNMUMATUYHUTE YCNOBUSS WU YCTOMYUBUTE
3emMegenckn npaktukn. PaspaboTeH € MHOBaTMBEH MeEeTOh 3a arpoeKosiorMyHa OLEHKa,
Konto we 6bae yCbBbLPLIEHCTBAH B CcriefBawmuTte eTanu Ha npoekTa. [lonyydeHuTe
pe3ynTaTu gaBaT LeHHN HACOKM 3a YCTOMYMBO MU3MON3BaHE N Bb3CTaHOBSABaHE Ha NOYBUTE
B FOLJPI.
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Pestome

C pas3BuTMETO Ha AOUCTaAHUMOHHUTE MeToau 3a HabnwgeHve Ha 3emHaTa
NOBBbPXHOCT, BCE MO-LUMPOKO NPUSTOXKEHNE HaMUpAT caTeNUTHUTE AaHHU, KakTo 3a oueHKa
Ha CbCTOSHMETO Ha KynTypuTe 4pe3 BereTaumoHHu uHaekcn (BW), Taka wn 4ypes
WHTErpupaHeTo Ha NokasaTenu, U3BeeHn OT caTeNUTHU N306paxeHns, C Ha3eMHN JaHHN
B CUMYyNaunmoHHN mogenu. ToBa € HauuMH 3a AoMbliBaHe Ha NUMNCBALLM Ha3eMHU AaHHU U
AONbIIHUTENHA BB3MOXHOCT 3a KanubpupaHe n nogobpsiBaHe Ha TOYHOCTTA Ha
nporHosuTte. 3HauuMTeneH Hanpeabk B YCBOSIBAHETO Ha CaTeNUTHU [OaHHU B
AETEPMUHUCTUYHUTE CUMYSTAUMOHHN MOOENN € MOCTUrHaT Mo OTHOLWEHWe Ha JaHHM 3a
BNaXXHOCTTa Ha MoyBaTa, eBanoTpaHcnvMpauusaTa u nuctHonnowHua uHaekc. Cpen
nonynsipHATE MOAENM, KOUTO ca 06eKT Ha Takua uscnegsanus ca WOFOST, Winlsareg u
SWAT, konTo ce pasnuyaBaT Mo Bb3MOXHOCTU, MOKa3aTenn n NpocTpaHCTBEH 06XBaT Ha
NPOrHO3UTE 3a arpoeKkosIorMYHUTE PUCKOBE OT Cylla, BOAHA €po3nd U MU3MUBAHE Ha
XpaHUTENHW BeLlecTBa C NOBBLPXHOCTHUTE U noa3emMHuTe Boau. [MpoyyBaHETO Ha Ham-
nogxogswuTe anroputMum 3a acuMunupaHe Ha caTenuTHU [aHHW B CUMYNauMOHHU
Moaenu e obekT Ha n3cneaBaHe Ha NpoekT, hmHaHcupaH oT ®PHU B pamknTe Ha KoHkypc
3a dyHOoameHTanHu HaydHu wuscnegBaHna 2023. [lporHo3HuTe pfaHHu uwe 6baar
BaNnMAUpPaHNW C Ha3eMHW [OaHHW, MONyYEHW MNPWU KOHBEHLMOHANHO M MOYBO3ALLMTHO
oTrnexgaHe Ha KynTypu CbC cnata NOBbPXHOCT (NLWEHULA) U OKOMHW KynTypu (LapeBuua,
CnbHYornen) BbpXy CKIOHOBU M paBHUHHU TepeHU B 12 OCHOBHM MyHKTa 3a HabntoaeHve B
CeBepoustodHa bbnrapus. HanpaseH e aHanua3 Ha pasnuyHM NOAXOAM 3a U3BNUYAHE Ha
AaHHW 3a BMNaXHOCTTa Ha no4vsarta, eBanoTpaHcnupaumsaTa n JIMCTHONMOWHUSA UHAOEKC OT
catenuTHM Mucum 1 Be3nunoTeH neTaTeneH anapart, kouTo fa ©Obgar Cc Bucoka
NPOCTpaHCTBEHO-BpemeBa pe3onoums. KrnoyoBo M3MCKBaHe 3a NOCTUraHe npurioXnmMocT
Ha pes3ynTaTtuTe Ha HMBO MOfe, Npu pasfMyHU KOMOBUHaLMKM No4vBa-pacTeHue-knumart-
arpoTexHosiornsi, € MnOoCTUraHeTo Ha BUCOKaA TOYHOCT Ha MOBBLPXHOCTHAaTa Mo4YBeHa
BNaXXHOCT U NOCTOAHHA TOYHOCT Ha OLlEHKaTa Ha BNaXXHOCTTa B KOPeHoobMTaemusi NoYBEH
CNnown B pa3nunyHuTe ¢asn Ha nocesa.

Knr4oeu dymu: BogeH 6anaHc Ha noyeBarta, catenntHa MHdopmaums, pactTuTenHa
NOKpWMBKa, CUMYITaLMOHHN MOAESIN.
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Abstract

With the development of remote sensing methods of the Earth's surface, satellite
data are increasingly being used, both for assessing the condition of crops through
vegetation indices (VIs) and through the integration of indicators derived from satellite
images with ground-based data in simulation models. This is a way to supplement missing
ground-based data and an additional opportunity to calibrate and improve forecast
accuracy. Significant advances have been achieved in the assimilation of satellite data for
soil moisture, evapotranspiration and leaf area index (LAI) in the deterministic simulation
models. Among the most popular models which are explored for such assimilation are
WOFOST, Winlsareg and SWAT, which differ between each other regarding their
capacity, number of variable and spatial extend of the prediction for the agroecological
risks for drought, soil water erosion and loss of nutrients through runoff and percolated
water out of the plant root zone. The study of the most suitable algorithms for the
assimilation of satellite data in simulation models is the subject of research of a started
project funded by the National Science Fund under the Competition for financial support
for basic research projects - 2023.The simulated data will be validated with ground-based
data obtained during conventional and soil protection cultivation of small grain cereal crop
(wheat) and row crops (maize, sunflower) on sloping and flat terrains in 12 main
observation points in North-Eastern Bulgaria. An analysis is conducted of different
approaches for extracting soil moisture, evapotranspiration, and leaf area index data from
the satellite missions and unmanned aerial vehicles with high spatiotemporal resolution. A
key requirement to achieve applicability of the results at the field level, under different
combinations of soil-plant-climate-agrotechnology, is the achievement of high accuracy of
surface soil moisture and constant accuracy of moisture estimation in the root-zone soil
layer during the crop vegetation period.

Key words: soil water balance, satellite information, vegetation cover, simulation
models.

BbnaropapHocTu

ABTopute 6GnarogapaT 3a (MHAHCUMPAHETO Ha Hay4YyHUTE u3cnenBaHusi MO MPOEKT
JWMHTerpmpaHe Ha caTenuTHM U Ha3eMHW AaHHM 3a KOMMOHEHTM Ha BOoAHUS GanaHc Ha
noysaTta M pacTuTenHarta rnoKpMBKa B MOAENM 3a OLEeHKa Ha arpoeKoSsIorMyHn pUCKoBE U
3eMefencku NpakTuKM 3a cMekyaBaHeTo um” ot doHa ,HayyHu M3cnegsanusa” (gorosop
KrM-06 H 76/2 2023).
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Pe3ome

Mpe3 nocnegHuTe geceTuneTus NOA3EMHUTE BOAWU Ca 3acerHaTu OT pa3pacTBaHETO
Ha ypbaHn3npaHuTe TEPUTOPUM, KOETO NPUYNHABA CEPUO3HU EKOSTOMMYHK Npobrnemu KaTo
oboraTaABaHETO UM C HATPATK U APYIY ENEeMEHTU U BNOLLIABa Ka4eCTBOTO UM.

Llenta Ha nscnegBaHeTo € Aa ce OLEeHU Ka4yeCTBOTO Ha NoA3EMHNTE BOAM OT CMECEH
ypbaHmn3MpaH panoH, Kato ce Wu3nons3Ba WHOEKC 3a kadvecTBo Ha Bogaute (WQI)
onpegeneH nNo MeToda Ha CpeaHOApPUTMETMYHMSA MHAOEKC Ha npeTerneHara CTOMHOCT.
MoHuTOpUHIbLT € npoBedeH npes 2022 r., BbB Bogocbopa Ha c. JloseH (6nM3o go rpag
Codus). B cxemarta Ha macrnegBaHe ca BKAOYEHW CMECEHM PaMoHWU (cena), KbOeTo ce
OTINEeXAaT WHTEH3MBHWU 3efleHYyKOoBW KynTypu. Ha nopsemHuTe BOAW ca u3cneaBaHu
U3NKO-XMMNYHUTE NokasaTtenu kaTo (pH, enekrponposogmMmMocT, obLia MruHepanusaums,
obwa TBbPAOCT), onpefeneH € KaTMOHHO-aHMOHEHUAT UM CbCTaB. YCTaHOBEHO e, 4e
BOOUTE Ce XapaKkTepuaupaTt C ankanHa peakuusi U Mo-BUCOKO CbAbpXKaHME Ha XUMUYHU
enemMeHTun, Hsakoun oT kouTo Hagsuwasat [1OK 3a nutenHn Boau. HabniogasaHo e, ye
noa3eMHuTe BOAM MMaT KanuueBo-XMapokapboHaTHO-cyndaTeH cbcTaB. MHOEKCHT 3a
kayectBoTO Ha BoguTe (WQI) B nscneaBaHusa panoH Bapupa ot 20,13 go 137,56, kato
yacT OT BOAMTE cCa C OT/IMYHO Ka4vyecTBO, a ApYyrM C BrOWWEHO. YCTaHOBEHO e, 4e
BOAOM3TOYHMLUMNTE C BIIOLIEHO KA4YecTBO Ce Ab/KaT Ha aHTPOMOreHHo 3aMbpcsiBaHe,
KOeTO € CBbp3aHO C OCOOEHOCTUTE Ha [MOYBEHUTE, TEONOXKM U XUOPOSIOXKN
XapaKTepPUCTMKN Ha u3cnegBaHata TepuUTOpuUs, KakTO U OT KOHKPETHUTE YCroBUS Ha
3emenonaeaHe. [lnHammnkata Ha npouecute, obycnasawm oborataBaHETO Ha NOA3EMHUTE
BOOW C PasnM4yHM enemMeHTU U TAXHOTO npepasnpenerieHne B NPOCTPAHCTBOTO, Hanara
M3BbPLUBAHETO Ha NEpUogMYEeH MOHUTOPUHI Ha XUMUYHUSE MM CbCTaB C Uen
aKkTyanuaupaHe Ha nHopMaumsaTa 3a TAXHOTO CbCTOSIHUE.

Knrwo4oeu Oymu: ypbGaHuanpaHa TepuTOpUsi, XMMUYEH CbCTaB, NOA3EMHM BOAOM,
NHAEKC Ha KayecTBO Ha BoauTe (WQI).
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ASSESSMENT OF GROUNDWATER PARAMETERS USING THE WATER QUALITY
INDEX (WQl) MODEL IN A REGION OF WESTERN BULGARIA

Tsetska Simeonova*, Lyuba Nenova

N. Poushkarov Institute of Soil Science, Agrotechnologies and Plant Protection, 7 Shosse
Bankya str., 1331 Sofia, Bulgaria, Agricultural Academy

*e-mail: cecka_simeonova@abv.bg

Abstract

In recent decades, groundwater has been affected by the growth of mixed urban
areas, which causes serious environmental problems such as its enrichment with nitrates
and many elements and deteriorates its quality. In the present study, an attempt was made
to assess the groundwater quality of a mixed urbanized area by using the Water Quality
Index (WQI) by weighted arithmetic mean index method. The monitoring was conducted in
the period of 2022, on the watershed of the village of Lozen (near the city of Sofia). Mixed
urban areas (village), where intensive vegetable crops were grown are included in the
scheme of the study. The physico-chemical indicators such as (pH, electrical conductivity -
EC, total dissolved solids - TDS, total hardness- TH) were studied on the groundwater and
their cation-anion composition was determined. It was found that groundwaters were
characterized by alkaline reaction and higher content of chemical elements some of which
exceed the maximum permissible concentration level (MPCL) in the standard for drinking
water. The groundwater was observed to have a calcium-hydrocarbonate-sulfate
composition. The WQI in the investigated area ranged from 20.13 to 137.56, as some of
the waters are of excellent quality, and others with deteriorated. It was established that the
water sources with degraded quality are due to anthropogenic pollution, which was related
to the peculiarities of the soil, geological and hydrological characteristics of the studied
area, as well as to the specific conditions of land use. The dynamics of the processes
causing enrichment of groundwater with various elements and their redistribution in space
require periodic monitoring of their chemical composition with a view to updating the
information on their condition.

Key words: mixed urban area, chemical composition, groundwater, water quality
index (WQI).
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ANALYSIS OF THE RESULTS FROM THE SOIL RESTORING
STRATEGIES IMPLEMENTATION - EXPERIMENTAL FIELDS OF THE INSTITUTE OF
FRUIT GROWING, PLOVDIV, BULGARIA
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Dimitre Nikolov®, Ivan Boevsky?®, Ekatherina Tzvetanova®, Krasimir Kostenarov®
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Abstract

In connection with the implementation of work packages 1 "Farm networking and
farm scale monitoring in EU and China" and 3 "Integrating on-farm solutions for restoring
degraded soils, interpreting impact on soil health" under the TUdi project "Transforming
Unsustainable management of soils in key agricultural systems in EU and China.
Developing an integrated platform of alternatives to reverse soil degradation", on the
territory of the experimental fields of the Institute of Fruit Growing, Plovdiv, collection and
systematization of data from the conducted experiments was carried out.

The studies conducted include the following options:

1. Maintenance in black fallow,

2. Fruit-bearing peach plantation maintained in natural muich.

At the first location, we grow cherry planting material. The object of the study was
"Bigarreau Burlat" cultivar grafted on the seedling rootstock Prunus mahaleb.

The results obtained showed that the plants have well developed biomass. This
indicator is related to the physiological status of the plants and shows that the plants in
location one have good photosynthesis.

The values obtained for growth habits of the plants in location one shows that we
produced standard cherry planting material suitable to be planted in fruit orchards.

In the peach orchard, feeding with organic products has been carried out.

Soil samples were collected and analyzed and characterization of soil differences
was performed.

The levels of stocking with basic nutrients /nitrogen, phosphorus and potassium/ in
the examined perennials at a depth of up to 60 cm, as well as after fertilization with
bioproducts, were determined.

It has been established that the fertilization of alluvial-meadow soils with high doses
of Biohumus leads to an increase in the mobile forms of phosphorus in the soil, and there
is a close relationship between the rate of fertilization and the amount of mobile forms of
phosphorus.

It has been established that the long-term application of bioproducts favors the soil
characteristics in the peach plantation and contributes to a favorable supply of nutrients
(potassium, phosphorus and nitrogen) optimal for the nutrition of the peach trees. The
application of organic products has a positive effect on the supply of nutrients and
therefore increases its productivity.
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Pe3rome

MoyBeHaTa BNaXHOCT € OCHOBEH (pakTop 3a MPOAYKTMBHOCTTA  Ha
CENCKOCTONAHCKUTE KyNTYpW 1 NpoLecn, NnpoTuyaLlm B noysarta, U € ANPEKTeH nHankaTop
3a cenckoctonaHckata cywa. OcHOBHaTa Uen Ha u3cnegBaHeTO € OueHka Ha
BNaXXHOCTHUA pexxuM Ha KapboHaTeH yepHo3em (Epicalcic Chernozem) B cpeaa Ha QGIS
Bb3 OCHOBa Ha npoBefeHn cumynauum yped mogena SWAT (Soil & Water Assessment
Tool) npn poTtaumsa Ha nweHuua-uapesuua. MiacnegsaHeTo e npoBedeHO 3a MasbK Ccyb-
Bogoc6op (16.28 km?) ot Bogoc6opa Ha p. PyceHcky Jlom 1 BknouBa Teputopusita Ha Ol
3a bopba c nouBeHaTa epo3ns B C. TpbCTEHUK, Pyce. M3anon3BaHn ca gaHHM 3a NOYBEHU
XNOpOnorn4yHn CBOWUCTBA U eXeOHEBHM METEOPOSIOrMYHM OaHHM 3a 3-roguweH nepuog
(2021-2023), KakTO U OUrMTanHM KapTu Ha MOYBEHUTE pPasnNUuns, BUCOYMHEH MOAeEeN Ha
perneca M HauMH Ha 3emenonidaBaHe B Ccyb-Bogocbopa. CumynupaHuTe [OaHHM 3a
pasnpeneneHne Ha BriakHOCTTa B Abfbo4YMHA ca CpaBHEHU C pearnHo U3MEPEHUTE LaHHU
no rpaBumeTpudeH metog oo 1 M abnboymHa u Ypes aBToMaTudHuTe ctaHumnm TEROS ¢
TDR ceH30pu, MOHTUpaHU Ha aBe AbnooumHm - 15-20 n 35-40 cm. lpeactaeseHn ca
reHepvpaHn KapTu 3a No4YBeHaTa BNaXKHOCT Ha cyb-Bogocbopa B M3bpaHu faTu U AaHHU
3a rogvHMS X0 Ha BMa)XHOCTTa Ha noyBaTa nog ABETE KynTypu B OMUTHOTO Mone.
[aHHuTe ca nsnona3eaHun 3a naeHTMdnLnpaHe Ha NPOAbIMKUTENHOCTTA U UHTEH3MBHOCTTA
Ha NOYBEHOTO 3acylLLaBaHe Npe3 n3cneaBaHna nepunos.

Knro4voeu dymu: SWAT moaen, KapboHaTeH YepHO3eM, BNAXXHOCTEH PEXMM, 3UMHa
nweHunua, Lapesmua, potaums.

BnaropgapHocTu

AsTopute 6GrarogapaT 3a (PMHAHCUPAHETO Ha HayyYyHUTe u3cnenBaHusi No MNPOEKT
LMHTErpypaHe Ha caTenUTHU U Ha3eMHM OaHHU 33 KOMMOHEHTM Ha BOoAHuA 6anaHc Ha
noyeaTta W pacTuTenHarta fnoKpmMBKa B MOAENM 3a OLEHKa Ha arpoeKOoSIorm4yHn pUCKOBE U
3eMeferiCku NpakTUkM 3a cMekyaBaHeTo um” ot PoHa ,HayyHn M3cneasaHmnsa” (gorosop
KrM-06 H 76/2 2023).
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SIMULATING THE MOISTURE REGIME OF A MODERATELY ERODED EPICALCIC
CHERNOZEM WITH THE SWAT MODEL UNDER WHEAT-MAIZE ROTATION
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Institute of Soil Science, Agrotechnologies and Plant Protection “Nikola Poushkarov’,
1331 Sofia, Bulgaria
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Abstract

Agricultural droughts are directly linked to soil moisture content, which is an important
factor for crop production and other soil processes. The main objective of this study is to
assess the soil moisture regime of Epicalcic Chernozem in a QGIS environment based on
simulations carried out through the SWAT (Soil & Water Assessment Tool) model under
winter wheat-maize rotation. The study is conducted on a small sub-basin (16.28 km?),
part of the Rusenski Lom River watershed and includes the territory of the experimental
filed for erosion control near to the village Trastenik, Ruse. Data on soil hydrological
properties and daily meteorological data for a 3-year period (2021-2023), as well as digital
soil map, digital elevation model (DEM) of the relief and land use map of the sub-basin
were used for simulations. The predicted data for moisture distribution along the 1 m soill
depth are compared with the actual data measured by the gravimetric method and by the
TEROS automatic stations with TDR sensors mounted at 15-20 and 35-40 cm soil depths.
The soil moisture maps generated for the sub-basin in specific dates and the annual
course of soil moisture content under the two crops grown in the experimental field are
presented. The data are used to indicate the duration and intensity of soil drought during
the studied period.

Key words: SWAT model, Epicalcic Chernozem, soil moisture regime, wheat, maize,
rotation.
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Pe3tome

OcHoBHa 3ajaya Ha CbBPEMEHHOTO 3eMefenue BKNOYBa Nosly4aBaHETO Ha BUCOKM
Ao6uBM OT OTrNexgaHnTe KynTypu ¢ BUCOKO Ka4ecTBO OT eAMHuULa NiioLy,.

N3BbpLUEHOTO M3cnefBaHe Lenu ga ce onpeaenn BIMSAHMETO OT M3NOof3BaHe Ha
pasnnyHM KonmyectBa OCHOBHM MakpoenemeHTu Ha asoT (N), gocdop (P), kanun (K) n
cunuumn (Si), BbpXy pasBuUTMETO Ha paHeH xmbpug uapesuua (Zea mays L) - P 8834,
®AO 300 (CRM/FAO - 88/300) Ha dupma Corteva Agriscience. OtyeTeHn ca
ONTUMANHUTE UM CTOMHOCTW B YCNOBUATA Ha M3BeAEH MOSICKM ONWUT, M3BbPLUEH Mpu
nonueHu ycnosusa, Bbpxy AnyeuanHo-nusagHa nousa (Eutric Fluvisol, FAO) Ha Ol B
Llananuua, obnact lNnoeaus. lNpoy4saHeTo BkNtoyBa obLio geset BapuaHta (V1 — V8 -
N3non3BaHe Ha MWHeparnHM TOpoBe C pPasfMyHU HOpMKU Ha TopeHe n V9 - 6e3 TopeHe),
Bapupalim B Tpu NoBTOpeHus. B3eTn n aHanuanpaHu ca pactutenHu npodbu no gasm Ha
passutue B uapesuua — ,9-10-Tn“ nuct n ,MnevyHo-BocbYHa 3psanoct”. OtyeteH e obuy
nobus cyxa bnomaca oT Hag3eMHaTa Maca Ha KynTypara.

YcTaHOBEHO €, Ye npu bopmmpaHe Ha gobmsa oT abcontoTHO cyxa buomaca B ABeTe
nscneaBaHn asu, W3NON3BAHETO HA MWHEpPanHWM TOpPOBE € oKasan €eaHOMOCOYHO
nonoxuTeneH edekT BbpXy KOMMYECTBOTO Ha HaTpynaHata abcomnTHO cyxa Guomaca
(nucta + ctbbna BbB hasza ,9-10-TM" n nucta + cTbbna + kKovyaHu B crnegsalwlaTa pasa Ha
N3nNuTBaHe).

Han-Huckun pesyntatu Ha nonyyeHa abcontoTHO cyxa buomaca oT eqHO pacTeHue, ca
oT4yeTeHU BbB BapuaHTa 6e3 TopeHe (V9) n B aBeTe uscneasanun asu. Bbe ¢asa ,9-10-
TM“ NNCT Ha KynTypaTa, Hanu-MHOro cyxa buomaca OT pacTeHue e nosiydeHa BbB V4 —
23,45 g/plant, nonagaw B rpyna C, npu KOWTO € AOKa3aHa CTaTUCTU4YecKa 3Hayuma
pasnuka ¢ BCUYKM M3y4aBaHW BapuaHTU Ha N3cnenBaHeTo.

BbB ¢pasza ,MneyHo-BOCHYHA 3PANOCT”, HaW-ronsam edekT Bbpxy nonydyeHns gobus
cyxa buomaca OT pacTeHMe Ha Nucta, cTbbra U KoYaHu € OTYEeTEeH B OCMW BapuaHT —
245,74 g/plant, cnegsaH ot V5 — 241,57 g/plant, kaTto pasnuknte mexagy TaX He ca
CTaTUCTMYECKUN JOKa3aHMW.

OtyeTeH e obwmat gobus abcontoTHO cyxa Guomaca oT nucrta, cTbbna M Ko4YaHu
BbB (pasa ,MIIe4YHO-BOCHYHA 3PSAMOCT®, KOUTO Bapupa B LUMPOKM rpaHuum ot 4857,77 -
12142,1 kg/ha (V9 - V4), kaTo Han-HUCBbK e [oBGuBBLT OT4YeTeH BbB BapuaHTa 6e3
npunoxeHo TopeHe. M aBata BapmaHTa nonagat B pasfiMyHN XOMOreHHU rpynu — rpyna A
n E, kato pasnukuTe B Nony4yeHuTe 4O0OMBM Mexay TAX ca CTaTUCTUYECKN JOKa3aHM.

Knro4oeu dymu: mvHepanHu TopoBe — asoT, pocdop, Kanum n CUnnunin, HOpMn Ha
TopeHe, nobumB abcontoTHO cyxa Guomaca, uapeBuua.
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DYNAMICS OF ABSOLUTELY DRY BIOMASS ACCUMULATION IN MAIZE
DEPENDING ON APPLIED RATES OF FERTILIZATION WITH NITROGEN,
PHOSPHORUS, POTASSIUM, AND SILICON ON ALLUVIAL-MEADOW SOIL
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*e-mail: m.nazarkov@issapp-pushkarov.org

Abstract

The main task of modern agriculture is to obtain high yields from cultivated crops and
high quality per area.

The main objective of the research was to determine the impact of using different
amounts of main macronutrients nitrogen (N), phosphorus (P), potassium (K), and silicon
(Si), on the development of early maize hybrid (Zea mays L) - P 8834. FAO 300
(CRM/FAQ - 88/300) produced by Corteva Agriscience. The optimal values were reported
in the conditions of field experiment, under irrigation conditions, on Alluvial-meadow soll
(Eutric Fluvisol, FAQ) in Tsalapitsa, Plovdiv area. The study includes a total of nine
variants (V1 — V8 - using mineral fertilizers with different rates of fertilization and V9 - no
fertilization), in three replications. Plant samples were taken and analyzed in two different
phases in maize - "9-10th" leaf and "milk-wax maturity". The total yield of dry biomass from
the above-ground mass of the crop was reported.

It was established that when forming the yield of absolutely dry biomass in the two
investigated phases, the use of mineral fertilizers had a positive effect on the amount of
accumulated absolutely dry biomass (leaves + stems in the "9-10th" phase and leaves +
stems + cobs in the next testing phase).

The lowest absolute dry biomass per plant results were reported in the variant
without fertilization (V9) and in both investigated phases of the culture. In the plant's phase
"9-10th" leaf, the driest biomass was obtained in V4 - 23.45 g/plant, falling into group C,
where a statistically significant difference with all other study variants was proven.

In the "milk-wax maturity" phase, the highest yield of dry biomass per plant of leaves,
stems and cobs was reported in the variant eighth - 245.74 g/plant, followed by V5 -
241.57 g/plant, and the differences between them are not statistically proven.

The total yield of absolutely dry biomass from leaves stems, and cobs in the "milk-
wax maturity” phase was reported, and it varied widely from 4857.77 to 12142.1 kg/ha (V9
- V4), the lowest being the yield reported in the variant without fertilization. Both variants
fall into different homogeneous groups—a group A and E—and the differences in the
obtained yields between them are statistically proven.

Key words: mineral fertilizers - nitrogen, phosphorus, potassium, and silicon,
fertilization rates, yield of absolutely dry biomass, maize.
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Abstract

Oriental tobacco has been grown in Blagoevgrad region, South Western Bulgaria
since the 17" century. The long term monoculture was connected with intensive
application of chemical plant protection products after the middle of 20" century. Farmers
from the Struma river basin transferred to production of vegetables in the last 20 years.
There are still a lot of small tobacco fields in the Basin of Mesta River and its influxes.

About four-fifths of all animals are nematodes — the most abundant multicelular
organisms on the Earth. They belong to all major heterotrophic levels of the soil food webs
and their communities are often used as bioindicators of stress.

The aim of the present study was to describe soil food webs based on nematode
communities in different soil conditions.

Five different localities in the tobacco fields of the villages of Ribnovo (Eutric Leptic
Cambisols — Humic, Loamic, Protocalcic), Valkosel (Eutric Leptic Cambisols — Loamic,
Ochric), Ablanitsa (Eutric Leptic Cambisols - Loamic, Ochric); Dabnitsa (Eutric Fluvisol —
Loamic, Ochric), and the eggplant field Parvomay (Fluvisol) were sampled. Twelve
undisturbed soil cores of 100 cm® were taken from 0 to 5 and from 15 to 20 cm soil layers
per field. After elutriation with Oostenbrink apparatus each sample was put on the modified
Bearman funnel. Extracted nematodes were counted in vivo after 72 and 144 h under
inverted microscope. Nematodes were fixed and mounted in semipermanant slides and
identified to genus level under Olympus BX51 microscope. ldentified genera were
separated by trophic groups (Yeates et al., 1993), life strategies (Bongers, 1991) and
guilds (Bongers and Bongers, 1998). Faunistic analysis of nematode food webs (Ferris et
al. 2001) and metabolitic footprint (Ferris, 2010) were conducted by the NINJA calculator
(Serebrjannikov et al., 2014).

Isolated 30 322 specimens belonged to 71 genera of 43 families and 12 orders of
Nematoda. The most diverse with 24 genera was the group of Bacterivorous nematodes.
The most diverse community was identified in Eutric Leptic Cambisols - Humic, Loamic,
Protocalcic (Ribnovo) — 59 genera and the least one - in Eutric Leptic Cambisols — Ohric
(Ablanitsa). Four genera were found to be specific only for Fluvisol (Parvomay), e.g.
Nothacrobeles, Longidorus, Xiphinema and Mesocriconema. From all 12 studied indexes
only 3 revealed significant differences between studied sites — Sigma MI, PPl and Channel
Index.

The food webs were less structured and enriched with organic matter in upper soil
horizon. Food webs in 0-5 horizon of Ablanitsa, Valkosel, Parvomay and Dabnitsa were
characterized as degraded, depleted, and conductive. The decomposition channels were
predominantly fungal. Deeper horizon in Ribnovo, Dabnitsa and Ablanitsa was
characterized with maturing, regulated N-enriched food webs with the prevalence of the
fast bacterial channels. Food webs of horizon 15-20 cm in Parvomay and Valkosel and 0-5
cm in Ribnovo were matured, fertile, with moderate proportion of N:C and balanced slow
and fast channels of degradation and suppressive.
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Pe3rome

HacTtoawoTo nacnegBaHe e onut 3a npunaraHe Ha nporpameH npogykt "TRAFFIC
ORACLE”, npegHasHauyeH 3a onpegensHe pasCcelMBaHETO Ha EMWUCUMUTE Ha BpPEOHU
BELLEeCTBa OT MPEBO3HN CPEACTBa M TAXHATa KOHUEHTpauua B Npu3eMHus aTMocdepeH
CNnon npu oueHka Ha 3ambpcaBaHeTo ¢ Cd n Pb Ha nouBuTe B 65M30CT 4O aBTOMOOUNHK
nbTuwa. 3a 30Ha 3a uacnegBaHe e msbpaHa obpaborBaema nouvsa c¢ nnow, 100 m?,
pasnoniokeHa Mo npoTexeHneto Ha penybnukaHckn nbT [1-81. OT paHHWTE 3a
WHTEH3MBHOCTTA Ha [OBWXKEHWETO M KaTeropusita Ha OTAENHUTE MOTOPHUM MNPEBO3HU
cpencTBa, METEOPOSIONMYHUTE YCINOBUA B 30HATa Ha u3cnenBaHe U HanpeyHus npodun Ha
NbTS B M3CNeaBaHus y4acTbK Ype3 M3Non3BaHe Ha MOAYNUTE Ha NPOrpamMHUs nakeT, ca
n3dumcneHn roguwHute emmcum Ha Cd n Pb un cpegHoroguwHMTE KOHUEHTpauuM Ha
enemMeHTUTe B peLenTopHM TOYKN pasnosnoXeHn Ha oTcTtosiHus 11m, 36 m n 61 m ot pbba
Ha NbTHOTO nnatHo. OTaenHo ca B3eTM 9 NOBBLPXHOCTHM nodBeHn npobu (0+20 cm) Ha
pasctosHna oT 11m, 36 m n 61 m oT pbba Ha NbTHOTO NnaTtHO. 3a no4yBeHUTe Npobu e
onpegeneHn obuwarta koHueHTpaumss Ha Cd u Pb 4pe3 atomHO abcopbumoHHa
cnekTpockonus. HanpaBeH € aHann3 n cpaBHEHWE Ha 3aBUCMMOCTUTE Ha KOHLEHTpaummTe
Ha Cd n Pb n pasctossHMeTO OT NBbTHOTO NAATHO, MONyYEHW 4Ype3 WU3MNON3BaHETO Ha
MoAena oT copTyepHusi NakeT, N peanHo yCTaHOBEHUTE KOHLEHTpauuKn B NoYyBara.

Knw4yoeu OJdymu: Texkm MeTanu, 3amMbpcsiBaHE Ha MO4YBa, KOMMIOTbPHO
MoaenupaHe, cTpyeH [aycoB mogen, aBTOMOOWNHWM MNbTuwa, aTOMHO abcopOumoHHa
CMNEKTPOCKOMNUS.

APPLICATION OF "TRAFFIC ORACLE" SOFTWARE PACKAGE IN THE
ASSESSMENT OF Cd AND Pb CONTAMINATION OF ROADSIDE SOIL
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Abstract

The present study is an attempt for application of “TRAFFIC ORACLE” software
package that is intended for determination of diffusion of harmful substances emitted by
motor vehicles emissions and their concentrations in ground atmospheric layer, in the
assessment of Cd and Pb contamination of roadside soils. Cultivable soil with an area of
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100 m?, located along the national road 11-81, was chosen as the study area. From the
data on the ftraffic intensity and the individual motor vehicles category, the weather
conditions in the study area and the road cross-section by using the modules of the
program package, the annual emissions of Cd and Pb and the average annual
concentrations of the elements in receptor sites located at distances of 11m, 36m and 61m
from the edge of the roadway were calculated. Additionally, 9 surface soil samples (0+20
cm) were taken at distances of 11 m, 36 m and 61 m from the edge of the roadway. For
the soil samples, the total concentration of Cd and Pb was determined by atomic
absorption spectroscopy. An analysis and comparison of the dependences of Cd and Pb
concentrations and the distance from the roadway, obtained by using the model from the
software package, and the actual concentrations in the soil were made.

Key words: heavy metals, soil contamination, computer modeling, jet Gaussian
model, highways, atomic absorption spectroscopy.

Introduction

The increasing global concern over environmental pollution has focused attention on
soil contamination with heavy metals, particularly cadmium (Cd) and lead (Pb) (Wieczorek,
2018). These toxic elements, primarily emitted from vehicle exhaust and brake lining wear,
enter roadside soils through dry and wet atmospheric deposition.

The accumulation of Cd and Pb in roadside soils is concerning due to their
environmental persistence and entry into the food chain. Health impacts include cancer
risk and kidney damage from cadmium exposure, while lead affects the nervous system,
particularly in children's cognitive development (Kumar, 2020; Bouida, 2020).

Computer modelling has become essential for understanding soil contamination
processes, ranging from statistical approaches to complex multi-parameter systems.
Diffusion-dispersion models (Li, 2020; Guo, 2021) and geochemical models (Bychinsky,
2021; Lofts, 2021) are particularly relevant for assessing roadside soil pollution. The Traffic
Oracle software package, recommended by the Ministry of Environment and Water for
Environmental Impact Assessments of investment proposals for road construction and
rehabilitation, combines atmospheric emission calculations (EEA, 2001) with a Gaussian
plume model for ground-level pollution from linear and area sources.

This research evaluates the effectiveness of the Traffic Oracle software package in
predicting roadside soil contamination with cadmium and lead by comparing actual total
soil concentrations against model-projected concentrations in the ground atmospheric
layer.

Materials and Methods

Study area

The study site comprises a 1000 m? agricultural soil zone, situated perpendicular to
Route II-81, spanning from km 12+400 to km 12+420 on the right side of the roadway, with
the sampling zone initiating 11 m from the road edge. The study site location is illustrated
in Figure 1.

.......

S Y
Figure 1. Location of the study area
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Sampling and Sample Preparation

Soil samples were collected at 0-20 cm depth, following Ordinance No. 3
(01.08.2008). Nine samples were taken at 10 m intervals parallel to the road and 25 m
intervals perpendicular to the road. It is made sample preparation and the concentrations
of Cd and Pb in the filtrates were determined using a Perkin-Elmer 5000 atomic absorption
spectrometer with a C, H, /air flame module.

Input data for the model

Receptors for measuring atmospheric Cd and Pb concentrations were placed at soil
sampling points, with coordinates determined via Google Maps and input into the Traffic
Oracle diffusion model. The Annual Average Daily Traffic (AADT) and traffic composition
for the studied road section, according to data from the Automatic Traffic Counter (ATC)
installed at the exit of Kostinbrod town, as recorded by the Institute of Roads and Bridges,
are presented in Table 1.

Table 1. Annual average dalily traffic for 2020

CcP' PC? no. | B3, no. | LGV% no. | AGV®, no. | HGV®, no. | HGVA’, no.

ATC 4774 12 309 132 26 75
'CP=counting point; “PC=passenger cars;’B=buses; 'LGV= light good vehicles;’AGV=average good
vehicles;"HGV= heavy good vehicles;"HGVA= articulated heavy good vehicles;

Meteorological data

The annual mean temperature in the study area is 9.7°C (DZZD "SUSTAINABILITY
KOSTINBROD 21", 2020). Due to the lack of a meteorological station in Kostinbrod, wind
speed, and frequency data were obtained from the nearest station "Bozhurishte"
(Kyuchukova, 1982).

For emission calculations, all vehicles were assumed to be registered before 1990,
with a road gradient >4%. Traffic count was conducted over 1440 minutes (24h). The
"Highways and roads" detailed method and linear source option were selected in
"EMISSIONS" mode. In "DIFFUSION" mode, the study zone (190 m) was divided into 10
straight subsections, with a 150 m x 150 m area discretized into 15 steps of 10 m each.
Parameters included "Outside urban area" surface type and 0.07 m/s gravitational
deposition rate. Annual average pollutant concentration distributions were additionally
processed using "Surfer9" software. All data were analyzed using the Analysis Tools Pack
of MS Excel Professional Plus 2021.

Results and Discussion
The results for the estimated emissions of cadmium and lead when applying the
EMISSIONS module of the software package are given in Table 2.

Table 2. Estimated emissions of Cd and Pb

Average annual emission, (g/(s.m)
Pollutant 4-6 % gradient

Going down Going up Total
Cadmium 3.00E-11 3.00E-11 6.00E-11
Lead 1.18E-08 1.18E-08 2.36E-08
Pollutant Annual emission, kg/year
Cadmium 1.42E-05
Lead 5.58E-03
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From the results, it can be concluded that the emission of lead is considerably higher
than that of cadmium.

Figures 2 and 3 show the isolines of annual average concentrations of Cd and Pb in
the ground atmospheric layer. Maximum annual average concentrations estimated by the
"Diffusion” module are 1.38E-02 ng/m® for cadmium and 5.44ug/m? for lead.

Figure 2. Isolines of annual Figure 3. Isolines of annual
average concentration of Cd, ng/m® average concentration of Pb, pg/m®

The results illustrated in Figures 3 and 4 indicate that pollutant concentrations
decrease with increasing distance from the road edge, but are unevenly distributed along
the study zone. Pollutant concentrations decrease in the direction of Lom (northwest).

Peak annual mean concentrations of the investigated pollutants are found in
proximity to the roadway centrelines, a zone exempt from ambient air quality standards.

Table 3 gives summarized results for cadmium and lead total concentration in soil
and average annual concentration in the ground atmospheric layer together with some
statistical values.

Table 3. Summarized results for Cd and Pb concentrations

Distance . .
from the | Sampling Cd,”, [Coefficient of cd,”, Costic Pb, |Coefficient of| Pb,” Lottt
road edge, point/ mg/kg variance, % ng/m’ . of mg/kg variance, % mkg/m’ X of
m Receptor variance, % variance, %
11 Xin 0,248 6,40E-03 64,041 2,52E-03
Xon 0,248 8,20E-03 65,757 3,30E-03
Xsn 1,208 1,10E-02 65,724 4,30E-03
31 X131 0,247 3,90E-03 21,712 1,50E-03
X231 0,246 91 5,10E-03 47 65,319 47 1,90E-03 48
X331 0,249 6,80E-03 44,085 2,52E-03
61 X161 0,238 2,80E-03 21,995 1,10E-03
Xs61 0,247 3,20E-03 20,496 1,30E-03
X361 0,249 3,80E-03 44,173 1,50E-03
Y Total Cd concentration in soil at each sampling point; 2 Annual average Cd concentration of ground atmospheric layer at each receptor
* Total Pb concentration in soil at each sampling point; 4 Annual average Pb concentration of ground atmospheric layer at each receptor

Analysis of the data from Table 3 shows that the coefficients of variation for lead
concentrations in soil and in the ground atmospheric layer are approximately equal, and
the concentrations decrease with increasing distance from the roadway, which could
indicate that the presence of lead in the soil is primarily attributable to vehicle exhaust
emissions. Conversely, the coefficients of variation for cadmium concentrations exhibit
marked disparity between soil and ground atmospheric layer estimations. While
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atmospheric concentrations follow expected dispersion patterns, average soil cadmium
concentration peaks at 11 m from the road edge and maintains relative stability with
increasing distance from the roadway.

Figures 4 and 5 are shown linear regressions for Cd and Pb concentration in soll
depending on Cd and Pb concentration in the ground atmospheric layer, together with brief
statistical output.
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Figure 4. Linear regression for Cd
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Figure 5. Linear regression for Pb

The linear regression analysis shown in Figures 4 and 5 indicates that ground-level
atmospheric concentrations predict soil concentrations for both cadmium and lead at
significance level (p<0.05). The variable coefficients are significant (p<0.05), while the
intercept coefficients (at zero atmospheric pollutant concentration) are not significant
(p>0.05).

Conclusion

The Traffic Oracle software package effectively predicts roadside soil contamination
with Cd and Pb, demonstrated by statistically significant correlations between modelled
atmospheric and measured soil concentrations (p<0.05). While lead shows consistent
decrease patterns with distance from the road, cadmium exhibits more complex
distribution, suggesting influence of additional factors beyond atmospheric deposition. To
validate the software's predictive capabilities more comprehensively, future studies should
extend this research to diverse soil types along different road categories and traffic
intensities, incorporating seasonal variations and various land use patterns.
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Abstract

A study was conducted to determine the influence on the main elements of the yield
when growing sesame as a non-irrigated and irrigated crop. The change in the irrigation
norms on sesame Yyield was carried out under the conditions of the town of Haskovo,
southern Bulgaria. Irrigation in sesame was found to have a beneficial effect on the
increase in yield, so increasing the irrigation rate by 70 I/m? led to an increase in seeds per
plant by 9.3% to 15.8%. The number of capsules of the branches is a major component of
the mass of seed per plant. This indicator increases linearly with an increase in the
irrigation rate. The independent influence of annual conditions and the irrigation rate are
factors with a significant impact on the elements of productivity in sesame. The
independent influence of annual conditions and the irrigation rate are factors with a
significant impact on the elements of productivity in sesame. The combined influence of
the two factors does not show a statistically significant influence.

Key words: sesame, yield, irrigation rate, regression models, climate change.

Introduction

The scarcity of water resources and the spontaneous nature of rainfall are among the
main challenges in the world and are considered limiting factors for economic
development, especially for agriculture (Hamrouni et al., 2001; Anjum et al., 2012).
Demand for water resources is increasing over time for both agricultural and non-
agricultural purposes. Wood et al. (2000) mentioned that about 95% of the world's
agricultural land and 83% of the world's cultivated land depend on rainfall as the sole
source of water. As a major abiotic factor, drought stress significantly affects crop growth
and development (Gheisari Zardak et al., 2017; 2018).

Sesame seeds have a long history of use as an oilseed crop as well as for other food
products. Approximately 70% of world seed production is processed into oil (Morris, 2002;
Mushtaq et al., 2020). Sesame oil is characterized by extremely high quality and it is not
by chance that it is called the queen of oils. Growing drought-tolerant crops and using
irrigation water efficiently is a useful strategy in many agricultural production situations
(English at all., 1990). Sesame is a crop that possesses a number of drought tolerance
characteristics and is more suitable for cultivation in semi-arid regions compared to other
agricultural crops (Desphande et al., 1996; Eskandari et al., 2009). In the case of sesame,
the period of pouring of the grain is of great importance in determining the productivity.
Although this period is affected by genotype, drought can cause significant yield loss
(Frederick et al., 1991). The effects of drought stress depend on the timing, duration and
magnitude of water deficit (Blum, 1988). Sesame is one of crops commonly grown as a
non-irrigated crop (Jefferson 2003; Pandey et al., 2021), but different sesame genotypes
respond differently to drought stress (Gholamhoseini, 2020). Good sesame yields can be
expected when rainfall of 300-600 mm is optimally distributed throughout the growing
season (Naturland, 2002; Hansen, 2011). Many reports indicate that crop development is
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affected by the increasing level of drought (Bahrami et al., 2012, Bor et al., 2009,
Hassanzadeh et al., 2009 Orruno & Morgan, 2007; Turk et al., 2004). Different irrigation
intervals cause growth retardation and seed yield reduction caused by an adverse effect
on photosynthesis (Alpalsan et al., 2001; Mensah et al., 2006). Understanding the plant
response to drought is of great importance for the production of stress resistant crops
(Reddy et al., 2004). Blum (1988) reported yield reduction as drought sensitivity.

The aim of the present study was to determine the change in the main elements of
sesame yield when growing it as a non-irrigated and irrigated crop with different irrigation
rates in the conditions of southern Bulgaria.

Materials and Methods

Experience design

The experiment was conducted in the period 2021-2023 with the Aida variety in the
region of town Haskovo. Plants in each variant were sown in experimental plots of 28 m? in
size. Each variant of the trial was harvested in four replicates and in this manner, 112 m?
of the trial area were harvested for each variant. The control variant was grown without
irrigation. The irrigation rates for the individual variants were in accordance with Pandey et
al., (2021) and implemented with irrigation during the active vegetation of sesame in the
period 15.06-15.08. Each watering was carried out with 70 I/m?. In the first variant, the
irrigation norm was achieved with one irrigation, and in the second with two. Data were
collected from the weather station in the area on average daily temperatures and
precipitation for the months of May-September, which are elements of the climate
characteristic in the conditions in which the sesame vegetation occurs.

Data collection

From each variant, 10 plants were harvested and biometric measurements were
carried out on them to establish plant height, number of branches, number of boxes on the
central stem and branches and seed mass per plant.

Statistical analyses

Two-factor analysis of variance was used to establish the reliability of differences
between individual survey items. Modeling of the obtained phenomena was carried out
using regression models.

Result and discussion

The results in Figure 1 show two of the characteristics of the climatic setting in which
the experiment was performed. It is evident from it that the sesame vegetation takes place
with an increase in the average daily temperature compared to the norm for a period of
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127 years by 0.5°C to 1.7°C in individual months. As a result, the temperature sum
increased from 3201.17°C to 3484.2°C over the period of the experiment. In addition, the
threshold stress level of 27°C has been exceeded many times. The rainfall situation also
shows a significant change compared to the norm for the region. It is clear from the graph
that there are periods of drought followed by large amounts of rain.

0 180
Py 160
140
120 . Temperature
100 =3Nom
80 Precipitation
60 Nom

ﬂﬂ gl sl N ZN IN &

May  June July  August September

B Temperature)
=3I Norm
30 Precipitation

20 ‘
mﬂﬂ
0

May June

July August  September

Daily average temperature and precipitation 2021 Daily average temperature and precipitation 2022

90.0

80.0 T

70.0 +

60.0 + I Temperature
50.0 + = Norm
40.0 + Precipitation
30.0 + Norm
20.0 T

o1, WL

0.0 -

June July August September

Daily average temperature and precipitation 2023

Figure 1. Characteristics of temperature and precipitation for the period of the experiment

The elements determining the yield - plant height, number of branches and number
of capsules along the central stem and branches increase with increasing irrigation rate.
This corresponds with the research of Ainer & Metwally (1987), El-Serogy et al. (1998),
Attia et al. (1999), Ghallab et al. (2001) and EI-Naim & Ahmed (2010). Differences are
significant and statistically assured at 0.05 significance levels (Table 1).

Table 1. Elements of yield

Irrigation rate | Height of central Number of Number of Number of
L/m? stem branches capsules on the | capsules on the
cm central stem branches
140 156.5 5.5 63.1 130.9
70 149.7* 4.7* 59.9* 113.9*
0 136.4" 3.5" 51.8* 85.7*
LSD 0.05%
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The number of boxes per branches forms the largest share of the mass of seeds in a
plant (Table 2).

Table 2. Tests of Between-Subjects Effects, dependent variable: Mass of seeds per plant

Source Type Il Sum of df | Mean Square F Sig.
Squares

Corrected Model 4491.499 4 1122.875 866.880 | 0.000
Intercept 1.734 1 1.734 1.339 | 0.250
Height of central stem 3.930 1 3.930 3.034 | 0.085
Number of branches 0.695 1 0.695 0.536 | 0.466
Number of capsules on 96.989 1 96.989 74.878 | 0.000
the central stem”
Number of capsules on 600.818 1 600.818 463.843 | 0.000
the branches*
Error 110.101 85 1.295
Total 82394.000 90
Corrected Total 4601.600 89

Table 3 shows the seed mass per plant depending on the irrigation rates during the
test period. It is evident from the data that each 70 L/m2 increases the seed mass per
plant from 9.3 to 15.8 % in the individual years of the trial, our results correspond with
those of Tantawy et al. (2007), Ugan et al. (2007) and Sarhadi & Sharif (2014). The
highest seed mass in all variants was obtained in 2023, with the variant irrigated with 140
L/m? having a significantly higher mass than the others. Precipitation in the spring of 2023
and early summer is significantly above normal, and temperatures are below normal. In
the summer, and more precisely in the month of August, a sharp increase in temperatures
is observed, they exceed the norm for the period by 2.1°C, and precipitation is
approximately 32 L/m? less than the norm. Warming and drying continue in the month of
September until the end of the growing season of the crop, figure 1. Irrigation, even with
reduced irrigation rates during the period of permanent drought, leads to a significant
increase in yields (Molden (1997); Oweis at all. (2000); Geerts & Raes (2009);
Pourghasemian et al. (2020).

Table 3. Mass of seeds per plant, depending on the irrigation rate during the period 2021 -
2023

Irrigation rate Mass of seeds per plant, g
L/m? 2021 2022 2023
140 31.3 32.1 39.4
70 26.2" 29.1* 35.1*
0 19.8* 22.9* 29.4*
LSD 0.05%

The influence of the tested factors on the yield of seeds from a plant is shown in table
4. it shows that the irrigation rate and the conditions of the year are decisive for the change
of this indicator. The combined influence of both factors is insignificant.
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Table 4. Tests of Between-Subjects Effects, dependent variable: Mass of seeds per plant

Source Type Il Sum df Mean Square F Sig.
of Squares
Corrected Model 2747.800 8 343.475 15.008 0.000
Intercept 77792.400 1 77792.400 3399.064 0.000
Year* 1069.800 2 534.900 23.372 0.000
Irrigation rate* 1625.867 2 812.933 35.520 0.000
Year” Irrigation rate 52.133 4 13.033 0.569 0.686
Error 1853.800 81 22.886
Total 82394.000 90
Corrected Total 4601.600 89
Conclusion

Irrigation in sesame has a beneficial effect on the increase in yield, so increasing the
irrigation rate by 70 L/m? leads to an increase in seeds per plant by 9.3 to 15.8%. The
number of capsules on the branches is a major component of the seed mass of a plant,
and this indicator increases linearly with an increase in the irrigation rate. In this way, the
mass of seeds in a plant also increases. The independent influence of the annual
conditions and the irrigation rate are factors with a significant impact on the elements of
productivity in sesame. The combined influence of the two factors does not show a
statistically significant influence.

References

Ainer, N. G. & Metwally, M. A. (1987). Effect of antitranspirants on seed yield and water
relations of sesame crop. Ann. of Agric. Sci.,Moshtohor, 25(1), 79-85.

Alpalsan, M., Boydak, E., Hayta, M., Gercek, S.& Simsek, M. (2001). Effect of row space
and irrigation on seed composition of Turkish sesame (Sesamum indicum L.). Journal
of the American Oil Chemists' Society, 78(9), 933-935.

Anjum, S. A., Saleem, M. F., Cheema, M. A., Bilal, M. F. & Khalig, T. (2012). An
assesment to vulnerability, extent, characteristics and severity of drought hazard in
Pakistan. Pakistan J. Science, 64(2), 138-143.

Attia, M. M., Osman, A. M., Sayed, M. A & El-Kafoury, A.A. (1999). Effect of irrigation
intervals and row width on yield, water use efficiency and some economic studies on
sesame in calcareous soil. In: Third conference of on-farm irrigation and
agroclimatology, 1(2), 525-533.

Bahrami, H., Razmjoo, J. & Ostadi, J. A. (2012). Effect of drought stress on germination
and seedling growth of sesame cultivars (Sesamum indicum L.). International Journal
of AgriScience, 2(5), 423-428.

Blum, A. (1988). Plant breeding for stress environments. CRC Press Inc., Boca Raton,
Florida, USA, 238.

Bor, M., Seckin, B., Ozgur, R., Yilmaz, O., Ozdemir, F. & Turkan, I. (2009). Comparative
effects of drought, salt, heavy metal and heat stresses on gamma-aminobutryric acid
levels of sesame (Sesamum indicum L.). Acta Physiologia Plantarum., 31(3), 655-
659.

Desphande, S. S., Deckhands, U. S. & Salunkhe, D. K. (1996). Sesame oil. In: Hui, Y.H.
(ed.). Bailey’s Industrial Oil and Fat Products. Interscience Publishers, New York,
457-497.

El-Naim, M. A. & Ahmed, M. F. (2010). Effect of irrigation on consumptive use, water use
efficiency and crop coefficient of sesame J. Agric.Extension and Rural Dev., 2(4), 59-
63.

El-Serogy, S. T. M. A. (1988). Agricultural studies on growth yield and yield components of
sesame. Ph.D. Thesis, Agron. Fac. Agric., Minia Univ., Egypt.

141




EKONOIMMA 1 ArPOTEXHONOIMNN — dYHOAMEHTAJTHA HAYKA N MPAKTUYECKA PEANTNM3ALINA
BEM3HEC MOJEJIN 3A NMOOOBPABAHE 3PABETO HA MOYBATA

English, M. J., Musick, J. T. & Murty, V. V. N. (1990). Deficit irrigation. In: Management of
Farm Irrigation Systems. ASAE Monograph, G. J. Hoffman, T. A. Howell, & K. H.
Solomon, Eds. American Society of Agricultural Engineers, St. Joseph, MI, USA, 9,
631-663.

Eskandari, H., Zehtab-Salmasi, S., Golezani, K. G. & Gharineh, M. H. (2009). Effects of
water limitation on grain and oil yields of sesame cultivars. Journal of Food,
Agriculture and Environment, 7(2), 339-342.

Frederick, J. J. R., Wooly, T., Hesketh, J. D. & Peters, D. B. (1991). Seed yield and
agronomic traits of old and modern soybean cultivars under irrigation and soil water
deficit. Field Crops Research, 27(1-2),71-82.

Geerts S.& Raes, D. (2009). Deficit irrigation as an on-farm strategy to maximize crop
water productivity in dry areas. Agricultural water management, 96(9), 1275-1284.

Ghallab, K. H., Yousef, K. M. R. & Megawer, E.A. (2001). Yield and water relations of
some promising sesam lines grown in new reclaimed soils. Ann. Agric. Sci.,
Moshtohor, 39(4), 1977-1992.

Gheisari Zardak S., Movahhedi Dehnavi A. Salehia & M. Gholamhoseini (2017).
Responses of field grown fennel (Foeniculum vulgare Mill.) to different mycorrhiza
species under varying intensities of drought stress. J. Appl. Res. Med. Aromat.
Plants, 5, 16-25.

Gheisari Zardak S., M. Movahhedi Dehnavi, A. Salehia, & M. Gholamhoseini M. (2020).
Evaluation of sesame genotypes for agronomic traits and stress indices grown under
different irrigation treatments. Agron. J., 112, 1794-1804.

Hamrouni 1., H.B. Salah, & B. Marzouk (2001). Effects of water-deficit on lipids of
sunflower aerial parts. Phytochemitry. 58, 227-280.

Hansen, R. (2011). Sesame Profile. 19/08/11.

Hassanzadeh M., A. Asghari, Sh. Jamaati-e-Somarin, M. Saeidi, R. Zabihi-e-
Mahmoodabad, & S. Hokmalipour (2009). Effects of water deficit on drought
tolerance indices of sesame (Sesamum indicum L.) genotypes in Moghan Region.
Research J. Environmental Sciences. 3, 116-121.

Jefferson, T. (2003). Sesame a High Value Oil Seed. Growing Sesame Production Tips,
Economics and Mare. Htm, 1-4.

Mensah, J. K., B.O., Obadoni, P. Eruotor, & F. Onome-Trieguna (2006). Simulated
flooding and drought effects on germination, growth and yield parameters of sesame.
African J. Biotechnology 13,1249-1253.

Molden D., (1997). Accounting for Water Use and Productivity, vol. 1, IWMI, Colombo, Sri
Lanka,.

Mushtaq A., Asif Hanif M., Adnan Ayub M., Ahmad Bhatti I. & Idrees Jilani M. (2020).
Sesame. Medicinal Plants of South Asia. Elsevier, 601-615.

Naturland. (2002). Organic farming in the Tropics and Subtropics: Sesame.21/07/11.

Orruno E., & M.R.A. Morgan (2007). Purification and characterization of the 7S globulin
storage protein from sesame (Sesamum indicum L.). Food Chemistry. 100, 926-934

Oweis T., H. Zhang & P. Mustafa, (2000). Water use efficiency of rain fed and irrigated
bread wheat in a Mediterranean environment. Agronomy Journal, 92(2), 231-238.

Pandey B.B., Ratnakumar P., Usha Kiran B., Dudhe M.Y., Lakshmi G.S., Ramesh K. &
Guhey A. (2021). Identifying traits associated with terminal drought tolerance in
sesame (Sesamum indicum L.) genotypes. Frontiers in Plant Science 12, 739896.

Pourghasemian N., Moradi M., Naghizadeh M. & Landberg T. (2020). Mitigating drought
stress in sesame by foliar application of salicylic acid, beeswax waste and licorice
extract. Agricultural Water Management 231, 105997.

Reddy, A.R., Chaitanya, K.V. & Vivekananda, M. (2004). Drought induced responses of
photosynthesis and antioxidant metabolism in higher plants. Plant Physiol. J., 161,
1189-1202.

142



EKONOIMMA 1 ArPOTEXHONOIMNN — dYHOAMEHTAJTHA HAYKA N MPAKTUYECKA PEANTNM3ALINA
BEM3HEC MOJEJIN 3A NMOOOBPABAHE 3PABETO HA MOYBATA

Sarhadi J. & M. Sharif, (2014). The effect of deficit irrigation on seasam growth, yield and
yield components in drought conditions on base of sustainable agriculture.
International Journal of Farming and Allied Sciences, 3, (10), 1061-1064.

Tantawy, M. M., S. A. Oudu, & F.A. Khalil (2007). Irrigation optimization for different
Sesame varieties grown under water stress condition. Journal of Applied cience
Research,3(1), 7-12.

Turk M. A., A. Rahmsn, M. Tawaha, & K.D. Lee (2004). Seed germination and seedling
growth of three lentil cultivars under moisture stress. Asian J. Plant Sciences. 3, 394-
397.

Ucan K, Killi F, Gengoglan C, & Merdun H (2007). Effect of irrigation frequency and
amount on water use efficiency and yield of sesame (Sesamum indicum L.) under
field conditions. Field Crops Res.101, 249-258.

Wood, S., Sebastian, K.&Scherr, S. J. (2000). Pilot analysis of global ecosystems: agro
ecosystems. Washington, DC; International Food Policy Institute.

143



EKONOIMMA 1 ArPOTEXHONOIMNN — dYHOAMEHTAJTHA HAYKA N MPAKTUYECKA PEANTNM3ALINA
BEM3HEC MOJEJIN 3A NMOOOBPABAHE 3PABETO HA MOYBATA
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Pe3tome

ArpoTexHuyeckata cxema Ha oTrrexgaHe okassa CUMHO BNUSIHWE BbpPXY pas3BUTMETO
Ha OpUeHTarckna TIOTIOH Npe3 usanaTa Beretaums.

Llenta Ha u3cneaBaHeTo e Ja Cce YCTaHOBW BIIMSIHWETO Ha HOPMUTE Ha TOPEHE U
BpeMETO Ha BHacsiHe Ha KanueB HUTpaT 4pes3 npocnefsBaHe WM aHanusnpaHe Ha
npouecuTe Ha pacTex U pasBuTue NPy OPUEHTANCKUS THOTIOH.

KanueBunat HUTpaT e BOOOPa3TBOPUM TOpP, KOMTO cbabpxa 13% HUTpaTeH asoT u
46% kanueB okcua. He cbabpxka xfiop, KOeTo ro npasBu noaxogsuw, 3a ynoTtpedba npwu
TIOTIOHA.

[MpoBeaeH e arpoTexHMyeckn onut hopmMmnpaH OT AeBeT BapuaHTa KaTo KobuHauum
Ha TPU HOPMUX Ha TOPEHE N TPKU Nepuoga Ha BHACSHE Ha KanveB HUTpaT Npu OpueHTancku
TIOTIOH.

BnuaHneto Ha nscnegsaHuTe akTopu BbpXy BMCOYMHATA Ha pacTeHUATa € CUIHO.
OudepeHumnayuaTa Nno BapnaHTU ce NposiBsiBa OLLEe B HAYaNOTO HA UHTEH3MBHUS pacTex
Ha TIOTIOHa. KbM Kpas Ha Beretauusita pasnvkuTe BbB BUCOYMHATa 1 6pos hopmmpaHuTe
TEXHUYECKN FOAHW NUCTa NPU BapuaHTUTE TOPEHW C €4HO U CbLLO KONMYECTBO Karnves
HUTpAaT pasnpeneneH eAHOKPaTHO, ABYKPATHO U TPUKPATHO ca Marnku. No-ronemu pasnukm
ce 3abensassaT Npu NpoMsaHa Ha TopoBaTa HopMma.

BucounHnte n 6poaT nucta Ha pacteHme HamanseaT NMHenHo o 70-Tua geH npwu
BHacsiHe Ha TopoBaTa HoOpMa ABYKpATHO M TpuKpaTHO. [loBuwaBaHeTo Ha TopoBaTta
HOpMa yBernuyaBa BMCOYMHaATa 1 6poda Ha nucTaTa nNpes usnarta Beretauus.

AObmknHaTa n WwmpmnHaTa Ha nucTtaTa 3aBUCAT OT 6eputbeHns Nosic 1 NPUNOXEHOTO
TopeHe. Paanukute B pasamepute Ha nucTata BbB BCUYKM U3MEPEHM NO3NLUKN CE ObIKaT B
no-rofisiMa CTeneH Ha TOpoOBUTE HOPMU OTKOSIKOTO Ha Ha4MHa Ha BHacCHHe.

Knroyoeu dymu: TIOTIOH, TOPEHe, eNeMeHTn Ha JoOvBa, Kanves HUTpar.
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Abstract

The agrotechnical cultivation scheme has a strong influence on the development of
oriental tobacco throughout the growing season.

The aim of the study is to determine the influence of fertilization rates and the timing
of potassium nitrate application by monitoring and analyzing the growth and development
processes of oriental tobacco.

Potassium nitrate is a water-soluble fertilizer that contains 13% nitrate nitrogen and
46% potassium oxide. It does not contain chlorine, which makes it suitable for use with
tobacco. An agrotechnical experiment formed by nine variants was conducted as
combinations of three rates of fertilization and three periods of potassium nitrate
introduction for oriental tobacco.

The influence of the studied factors on plant height is strong. The differentiation
according to variants is manifested already at the beginning of the intensive growth of
tobacco. Towards the end of the growing season, the differences in the height and the
number of formed technically suitable leaves in the versions fertilized with the same
amount of potassium nitrate distributed once, twice and three times are small. Greater
differences are noticed when the fertilizer rate is changed.

The heights and the number of leaves per plant decrease linearly until the 70th day
when the fertilizer rate is applied twice and three times. Increasing the fertilizer rate
increases the height and number of leaves throughout the growing season.

The length and width of the leaves depend on the harvesting zone and the
fertilization applied. The differences in the sizes of the leaves in all the measured positions
are due to a greater degree to the fertilizer rates than to the method of application.

Key words: tobacco, fertilization, yield elements, potassium nitrate.

BbBeneHue

ArpoTexHunyeckaTa cxema Ha OTrnexgaHe okassa CUMHO BNUAHME BbPXY pasBUTUETO
Ha OpMEeHTarnckus TIOTIOH Npe3 usnata Beretaums. OpuUeHTanckuaT TIOTIOH ce oTrnexaa
BbpXy cnabonpoaykTUBHM NOYBU N MUHEPANHOTO TOPEHE € €AHO OT OCHOBHUTE CpeacTBa
3a NoBuLLABaHe Ha HeroBaTa MPOAYKTMBHOCT M 3ana3BaHe Ha MOYBEHOTO MIIO4OPOAME.
lMpunaraHeTo My, KaTtO OCHOBEH perynupyeMm @akTtop, € TSCHO CBbp3aHO C
pa3paboTBaHETO Ha Hay4yHa OCHOBa 3a HeroBoTo YynpasneHue (Yancheva, 2005).
OnTumManHoTo, Hay4YHO 0BOCHOBAHO TOPEHE, OCUrypsiBa MakCcuManHm 6uonornyHn gobmsw,
rapaHTMpawm peHTabunHoCT Ha €edHO NPOU3BOACTBO. TO € BaXHO arpoTeXHUYEecKo
MeponpuaTne, BOAEWO [0 nofydyaBaHeTOo Ha p[obpu npou3BOACTBEHW ycnexu B
TIOTIOHOMPON3BOACTBOTO. TopeHeTo TpsibBa pna 6bae cbobpaseHO C  MNoyBeHUTE
Pa3HOBMAHOCTU U YCNOBUATA HA PaNOHUTE, KaKTO M C U3UCKBAHUSATA Ha pasnnyHuTe
TMnoBse u copTtoBe THoTIOHM (Atanasov & Nestorov, 1981; Slavova, 2010).
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KanueBusaT HUTpaT e BOOOPAa3TBOPMM TOp, KOMTO cbabpxa 13% HUTpaTeH asoT u
46% kanveB okcua. He cbabpxka Xxnop, KoeTo ro npasu noaxosw, 3a ynotpeba npu
TIOTIOHA.

A30TbT € Han-BaXHUAT eneMeHT, BNusel, BbpxXy pacTexa W pasBUTUETO Ha
pacTeHMETO N Ka4eCTBOTO Ha TIOTIOHEBUTE nucTa. A30THOTO XpaHeHe ycKopsiBa pacTexa
Ha TOTIOHa. O6paTHO, MpWM HEeOoCTUr Ha as3oT pacTexbT Ha THOTIOHA ce 3abass,
MeXOyBb3nusTa ce CKbCABaT M LUBETHUTE NbMKU ce nodABsiBaT Mo-kbCHO (Dimitrov, 1964;
Vartanian, 1967). Cnopepg Stoilova & Yancheva (2008) B copToBe OpWeHTanckm THOTHOH
KpymoBrpag, oTrnefaHn npyv e4HakBW arpo-eKoNnormyHu YCrnoBusi OT HemeTanuTe Hau-
ANHAMWYHO 1 B HaW-rofiemMmn KonuyecTsa ce yCBosIBa a3oTbT.

Kanuat e enemeHT, 6€3ycrnoBHO HEOOGXOAMM 3a HOpPMarHWUs pacTex u pasBuTUE Ha
pacTteHusaTa. [Npeobnagasallo e MHeHeTo, Ye ynotpebara Ha Kanuesn TOPOBE He Brivsie
CbLUECTBEHO BbpPXy pasmepa Ha gobumBa npu TIOTIOHA, [OKATO KadYeCTBEHUTE
XapakKTepPUCTMKN Ha TIOTIOHEBUTE nucTa ce nogobpssaT npu 6naronpusiTHO Kanueso
xpaHeHe (Voldarsky, 1971; Donev et al, 1971). Cnopen Bozhinova (2014) edektsT OT
TOpPEHEeTO C Kanun BbpXy BMCOYMHATa Ha cTbbnaTta KbM Kpas Ha BereTauusaTa, 6pos Ha
nicTata n TeEXHUTE pasMmepu Npu TIOTIOH bbpren e He3HaunTeneH.

Stamatov & Yancheva (2013, 2014) cvobwasaTt, 4e MNOBULLEHUTE HOPMWU Ha
MuHepanHo TopeHe ¢ NPK yBenuyaBaTt BMCOYMHATa Ha pacTeHneTo, 6posa n NAbTHOCTTA
Ha nuctata npu copt Kpymosrpag 944. Stamatov (2017) yctaHoBsiBa, Y€ BCUYKU
n3crneaBaHnM OMOMETPUYHM NoKasaTenn Ha opueHTanckmus copT ToTioH Kpymosrpag 78 C
ca BbB BMCOKa 3aBMCUMOCT OT TOpoBaTa HOpMa, u3passiBalla ce C perpecuoHHU
ypaBHEHUs OT MbpBa CTENEH.

Llenta Ha u3cnegBaHeTo € Aa ce YyCTaHOBU BANAHWMETO Ha HOPMUTE Ha TOPEHE U
BPEMETO Ha BHAcCsiHE Ha KanueB HUTpPaAT 4Ype3 npocnegsBaHe M aHanuMsMpaHe Ha
npouecuTe Ha pacTex 1 pasBuUTHUE NPU OPUEHTASNICKUA TIOTIOH.

MaTtepuanu n metoau

Mpes nepuoaa 2023-2024 r. e npoBeAeH arpoOTEXHUYECKM ONUT C OPUEHTANCKUS COPT
TioTioH Kpymoerpag 78 C. Onuta e bopmupaH OT AEBET BapuaHTa kaTo kobmHauum Ha Tpu
HOpMK Ha TopeHe ¢ kanues HuTpaT 15,3 kg/da (N 2 kg/da, K>O 7 kg/da), 30,6 kg/da (N 4
kg/da, KO 14 kg/da) n 45,9 kg/da (N 6 kg/da, K-O 21 kg/da), n Tpn nepnoga Ha BHacsiHe:
e[HOKpaTHO — UANOTO KONMMYECTBO Mpeau pascaxpaHe Ha THTHHA; ABYyKpaTHo — 1/2
npeau pascaxgaHe n 1/2 20 gHn cnep pascaxgaHe; TpukpaTHo — 1/3 npegun pascaxgaHe,
1/3 20 gHu cnep pascaxgaHe n 1/3 40 gHn cnef pascaxgaHe.

OnnTbT € n3BeneH Ha nanyxeHa KaHeneHa ropcka noyea, Nieko NECLKINBO-TNNHECTA
Nno MexaHuyeH cbeTaB (pmsnyHa rmuHa 23,3%), cbe cnabo kucena peakuus (pH 6,26) n
CpeaHo cbabpxaHue Ha xymyc (2,37%) wn obw, asor (0,142 %). o oTHoweHue
noaBWXHUTE (POPMM Ha MakKpoenemeHTUTe noysaTa e Aobpe 3anaceHa ¢ pocgop (P20s5
14,40 mg/100 g) u cpeaHo 3anaceHa ¢ kanui (K20 15,05 mg/100 g).

[duHamnkata Ha pacTtex n nuctoobpasyBaHe e npocnegeHa npe3 30 gHu npu 20
paHOOMM3MPaHU pacTeHUs OT BCEKM BapUaHT.

3a onpeaensHe Ha pasMepuTe Ha nucTaTa B TEXHUYECKa 3PASIOCT ca U3MEpPEHU Nno
20 nucTa OT BCEKU BapuaHT OT YeTupu cTbbnexHn nosuumm (7, 14, 21 n 28-mn nucr).

M3BbplieHa e matematmyecka oOpaboTka Ha [JdaHHWTE, KaTto 3a uenta ca
N3non3BaHu ANCNEPCUOHEH, KOpenaumMOHEH U PErPECUOHEH aHanuns.

Pesyntatn n o6¢cbxaaHe

BnusHneTo HopmaTta Ha TopeHe C KanveB HUTpaT 1 Nepuoaa Ha BHACSHETO MY BbpXy
BMCOYMHATA Ha pacTeHusaTa e cunHo (Tabnuua 1). AudepeHumaumara no BapuaHTu ce
NposiBABa OLLIe B HAYaNOTO HA UHTEH3UBHUSA pacTeXx Ha THOTHOHA.

146



EKONOIMMA 1 ArPOTEXHONOIMNN — dYHOAMEHTAJTHA HAYKA N MPAKTUYECKA PEANTNM3ALINA
BEM3HEC MOJEJIN 3A NMOOOBPABAHE 3PABETO HA MOYBATA

PacTteHusaTa oT BapmaHT 3 OTrneAaHu npu Ham-ronsMmaTa Hopma Ha ToOpeHe BHeceHa
eHOKpaTHO Npeau pascaxgaHe no-6bp3o npeogonsasaT ¢asa po3etka u Ha 40-Tnsa geH
cnepq pascaxgaHe JOCTUraTt Hanl-ronsiMa BUCOYMHa M Han-ronsam 6pon hopmmpann nucra.
Pasnuknte cnpsiMo Hero 1 octaHanuTe BapuaHTK ca MaTeMaTUyeckn JoKasaHw.

Ta6nuua 1. JuHamuka Ha pactex n nuctoobpasyBaHe
Table 1. Dynamics of growth and leaf-formation

KanueB HutpaTt/ [OvHamuka Ha pacTex n nuctoobpasysaHe /
Potassium nitrate Dynamics of growth and leaf-formation
40 gHwn / 40 days 70 aHn / 70 days 100 gHm / 100 days
BucouuHa Bpon BucouuHa Bpon BucouuHa Bpon
Pa3npepeneHue / ka/da Height, nucra Height, nucra Height, nucra
Distribution g cm Number of cm Number of cm Number of
N leaves leaves leaves
1| egHokpaTHo / once 15,3 | 46,5*** 12,9 132,1** 32,6™ 140,9** 39,6™*
2| egHoKpaTHO / once 30,6 | 53,5 14,2*** 134,3* 33,1** 147,6** 40,5
3| eaHokpaTtHo / once 45,9 | 60,3 15,9 139,2 35,4 154,5 42,2
4| aBykpaTtHo / twice 15,3 | 44,6*** 12,6%* 119,1** 30,5*** 143,3*** 40,2
5| aBykpaTtHo / twice 30,6 | 48,07 13,3 120,7** 31,2" 146,1*** 40,8**
6| aBykpaTtHo / twice 45,9 | 54,6 14,4** 123,8*** 33,0*** 152,6 41,9
7| TpukpaTtHo / threefold 15,3 | 34,8*** 10,7 109,1*** 27,3 139,9** 39,6™*
8| TpukpatHo / threefold 30,6 | 46,1** 12,6 122,5*** 32,1** 154 1 421
9| TpukpatHo / threefold 459 | 49,1 13,97 129,0*** 33,6™* 155,6 42,4
LSD 0.5; LSD 0.7; SD 0.01

Han-cnab Ha4aneH npupact n Han-manko doopMupaHn nucrta umaTt BapuaHTuTe, npu
KOMTO HOpMaTa Ha TOopeHe e pasnpegerieHa Ha Tpu BHacsiHMSA. ToBa ce 0DsiCHsIBa C
dakTa, Ye OOCTUraHeTo Ha NbNHUA 06eM Ha TopeHe npu Tax cbBnaga ¢ 40-tna ge.
M3ocTaBaHeTO BbB BUCOYMHATA Ha pacTeHusiTa oT BapuaHT 7 Ha 40-Tus OeH, npu KOUTO
Han-HUCKaTa TOpOBa HOpMa C KanuveB HUTPAT € pasnpedeneHa Ha TpW BHACAHUA He ce
npeogonsaesa A0 Kpas Ha BeretauusaTa. [lonyvyeHuTe pasnvku BbB BUCOYMHUTE U Bpos Ha
nnctata Ha 40-Tma n Ha 70-TMa AeH ce Abmkat B MO-rofidMa CTeneH Ha HaduHa Ha
BHACsHe Ha KanueBusa HUTpaT, OTKOSIKOTO Ha TopoBaTa Hopma. CymaTa OT KBagpaTute
Npu HauynMHa Ha BHacCsHe e C MO-BMCOKa CTOMHOCT OT Ta3u Ha TopoBaTa Hopma (Tabnuua
2). KbM Kpas Ha Beretauusita pasnvkuTe BbB BUCOYMHATa M 6pos Ha dopmMupaHute
TEXHUYECKN TOAHW NUCTA NPU BapUaHTUTE TOPEHW C €4HO U CbLLO KONMUYECTBO Karnves
HUTpaT pasnpeneneH egHOKpaTHO, ABYKPATHO U TpukpaTHO ca Manku (Tabnvua 1). lMNo-
ronemun pasnukm ce 3abensseaT npy NpomMsiHa Ha TopoBaTa Hopma. Ha 100—Husa aeH cneg
pascaxgaHeTo pasfnuMKkMTe npu Te3n nokasaTtenun ce AbfhkaT B No-ronsMa cTeneH Ha
TOPOBUTE HOPMM OTKOSMKOTO B Ha4MHa Ha BHacaHe (Tabnuua 2).

Tabnuua 2. BninaHue Ha HaunHa Ha BHacsHe U TopoBaTa HopMa
Table 2. Influence of the application method and fertilizer rate

BucouuHa / Height Bpow nucta / Number of leaves
40 g / | 70 g / | 100 g / | 40 gHm [ | 70 gHm [/ | 100 gHKn /
40 days 70 days 100 days | 40 days 70 days 100 days
Sum of Sum of Sum of Sum of Sum of Sum of
Squares Squares Squares Squares Squares Squares
Pa3snpepenenue / Distribution | 16596,156 | 26610,650 | 11953,622 664,050 | 1669,450 422,089
Toposa Hopwma / Fertilizer rate | 11203,175 | 22600,725 | 18500,600 435,550 | 1452,050 722,575

PacTteHunsa ¢ Han-rongama BucodnHa — 155,6 cm n Han-ronsam 6pon nucta — 42,4 ca

oT4yeTeHu npu BapuaHT 9. Pasnuknte no Te3n nokasatenu n BapnaHtn 3 n 6 TOpeHu CbeC
cblliaTa TopoBa HOpMa pasnpefeneHa efHOKPaTHO M ABYKPaTHO Ca He3HauYUuTeNHu u
MaTeMatuyeckn HepokaszaHu. CTaTUCTMYECKM 3HAYMMK PasfvKM CbLUECTBYBAT Mexay
BapuaHT 9 n BapuaHTUTE C €4HOKpaTHO M OBYKPATHO BHACsIHE Ha HMcKaTa M cpegHaTta
TOpOBa HOpPMa, KakTo 1 C BapyaHT 7 C TPMKpPaATHO BHACHAHE Ha HUCKaTa TopoBa HopMa.

KopenaunoHHUTe 3aBUCMMOCTU MexAy nepuofda Ha TopeHe, TopoBaTa Hopma Ha
Kanues HUTPAT U HAKOM OT enemeHTuTe Ha gobwvea ca npeacraBeHn B Tabnuua 3.
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Ta6nuua 3. KoedpunumeHTn Ha kopenaums
Table 3. Coefficients of correlation

— “— o o—
S.|2el9% | 934 | R | 28288 | 8%
Lo | 82| ok foo o £ P oo o £ R
85| I |ZL22| CEQ I29 S Eo o2 5€ES
g9 | g@ | 3283 E:‘f‘ 203 é:'\ Som =
8—% 82 SE-O )Szg 83‘0 )328 gI-O :28
cC = at 2= > 3= > o~ =~
=) S I S I >
§o|ee |2 | 8§8 | 3% | 338 | o8 | 8i8
Pasnpegenexue / Distribution 1 0,0 0,608 0,575 0,712 0,513 0,156 0,229
Toposa Hopma / Fertilizer norm 1 0,764* | 0,793* 0,502 0,734* 0,911* 0,905**
BucoumnHa 40 geH / Height 40 days 1 0,989 0,844** 0,927** 0,672* 0,621
Bpow nncta 40 gex / Number of leaves 40 days 1 0,850** 0,933** 0,685 0,641
BucouuHa 70 geH / Height 70 days 1 0,927** 0,473 0,386
Bpow nucta 70 geH / Number of leaves 70 days 1 0,727* 0,670*
BucounHa 100 geH / Height 100 days 1 0,989**
Bpow nucta 100 geH / Number of leaves 40 days 1

**Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed).

BucounHnte n 6poaT nucta Ha pacteHMe HamanseaT NMHenHo o 70-Tua geH npu
BHacsiHe Ha TopoBaTa HoOpMa ABYKpaTHO M TpuKpaTHO. [loBuwaBaHeTo Ha TopoBaTta
HOpMa YyBenuyaBa BWcoYMHATa M Oposa Ha nucTata npe3 uanata Beretauus.
KopenaunoHHuTe koeduUMEHTN 3a CUITHO MOSTIOXKUTENHOTO BAMSHUE Ha TopoBaTa Hopma
BbpXy Te3an bnomeTpmyHu nokasatenun Ha 100-THUA OeH cnep pascaxgaHe ca AoKasaHu
npu cteneH Ha ceoboaa 0,01.

PerpecuoHHO ypaBHeHWe OT nbpBa CTENeH OonuceBa 3aBUCUMOCTTA MeXay
BUCOYMHATaA Ha ToToHa oOT copT Kpymosrpag 78C npu nocnegHoto otyutaHe (Y) wm
HOopmaTa Ha TopeHe ¢ kanves HuTpaT (Xx): Y = 135,422 + 0,420x; R= 0,911. 3aBucumocTTa
mMexay 6posi nucTa Ha pacTteHue npu nocnegHoTo otymtaHe (Y) 1 TopoBata Hopma (X) ce
n3passasa c ypasHeHueTo: Y = 38,667 + 0,077x; R= 0,905.

Paamepute Ha nuctaTa npu copT Kpymosrpag 78C 3aBucaTt ot 6eputbeHuns nosic un
npunoXxeHoto TopeHe (Tabnuua 4). HapacTtBaHeTo Ha TOpPOBMTE HOPMKM BOAM A0
yBenuyaBaHe Ha cpegHuTe pasMepun Ha nucTaTa Npu BCUYKM CTbOIEHM no3nuuu.

[Mpn YeTnpuTe U3mMepBaHNS NMCTa C HaNn-Marnku pasmepu ca nonyvyeHn nNpu BapuaHT
7, a Han-egpu ca nucTtaTta oT BapuaHT 9. Pasnukute B cpegHuTe pasMmepu Ha nuctata oT
BCUYKM CTBOMEHN NO3nLmMK Mexay BapuaHT 9 n BapnaHTUTE TOPEHU C NO-HUCKUTE TOPOBU
HOPMW HE3aBUCMMO OT Ha4YuHa Ha BHacsiHe (BapuaHTu 1, 2, 4, 5, 7 n 8) ca matematmnyeckum
AoKasaHu. HesHauuTenHn n CTaTUCTUYECKM HedoKa3aHW ca pasfnuvkuTe B CpegHuTe
pasMepu Ha nuctata mexay BapuaHT 9 u octaHanuTe ABa BapuaHTta (3 1 6) TOPeHU CbC
CbLUOTO KONMYECTBO Kanues HATpAT pasnpenernieH eqHoKpaTHO 1 ABYKPaTHO.

Ta6bnuua 4. Pasamepu Ha nuctaTta
Table 4. Proportion of leaf

Kanwes Hutpar / Potassium Pa3mepu Ha nucrtara / Proportion of leaf
nitrate 7-mu nuct / 14-tm nuct / 21-Bu nuct/ 28-mu nuct/ CpeaHo /
7" leaf, cm 14" leaf, cm 21% |eaf, cm 28" |eaf, cm Average, cm
Pasnpeaenexue / kg/da ObmkuHa | WupuHa | ObmkuHa | WupuHa | ObmkuHa | Wupuna | ObmxkuHa | WupuHa | ObmkuHa | LWvpuHa
Ne| Distribution / Length / Width / Length / Width / Length / Width / Length / Width / Length / Width
1 | eaHOKpaTHO / once 15,3 | 25,1** 15,9*** | 29,7*** 19,9** |22,9** 15,2* 21,2** 14,2* 25,1 15,9
2 | eaHokpaTtHo / once 30,6 | 25,5 16,0 | 30,4* 20,4 23,5* 15,6 21,4* 14,3 25,5 16,0**
3 | eaHokpaTtHo / once 459 |26,2 16,5* 31,6 20,7 24,6 16,0 21,7 14,6 26,2 16,5
4 | aByKpaTHo / twice 15,3 | 24,8 15,6 | 27,3** 18,1*** 23,7 15,4 21,3** 14,2* 24,8 15,6
5 | aByKpaTHo / twice 30,6 |25,5*** 16,2*** | 29,6*** 20,2 24,0 15,5 21,6* 14,3 25,5** 16,2*
6 | aByKpaTtHoO / twice 45,9 |25,8* 16,4 | 31,1 21,3 24,4 15,7 21,7 14,5 25,8 16,4
7 | TpukpatHo / threefold 15,3 | 24,0 14,8*** | 27,0*** 17,8 | 22,6 14,9** 20,7 13,6 | 24,0 14,8**
8 | TpukpartHo / threefold 30,6 |25,7* 16,1*** | 28,9*** 19,5 23,9 15,5 21,7 14,4 25,7** 16,1
9 | TpukpartHo / threefold 459 |26,8 17,1 31,7 21,1 249 16,2 22,8 15,0 26,8 17,1
[SDU5; ~L[SDU.T; ~"LSD 0.0
nOTBbp)l(,D,eHI/Ie Ha MNo-rope KOMEHTUpaHUTE pe3ynTatn HaMmmpame N B Ta6n|/|ua 5.

Pasnuknte B pa3sMepuTte Ha nncrtata BbB BCUYKM U3MEPEHU MO3NLMKN Ce ObJIXKaT B MO-
ronamMa cteneH Ha TopoBnUTe HOPMU OTKOJIKOTO HAa HA4YMHa Ha BHaAacAHe.
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CTONAHCKU NMNOKA3ATEINN NMPU OPUEHTAJICKUA TIOTIOH B 3SABUCUMOCT OT
BPEMETO HA BHACAHE N HOPMUTE HA TOPEHE C KAJIMUEB HATPAT

UBko CtamatoB'*, CtaHucnae Ctamaros?

1MHcmumym no mrwmiroHa u mromroHesume usoenusi — noesdus,
CerickocmonaHcka akademusi
2 iHemumym o pacmumernHu 2eHemuyHU pecypcu — Cadoso,
CerickocmonaHcka akademusi

*e-mail: ivkok@abv.bg

Pe3ome

B komnnekca OT arpoTexHW4Yecku MeponpusaTUst TOPEHEeTO Ha THTIOHa uma
onpegenswio 3Ha4YeHne 3a noslydaBaHeTo Ha BUCOKM U yCTON4YMBM SOOMBMN.

KanueBnatr HuTpaT e noaxodsiy 3a BCUYKM KynTypu M dasm Ha pasButue.
HutpatHaTa dopMa Ha a3oTa € NecHO ycBoMMa W nognomara yCcBOSIBAHETO Ha Apyru
XpaHutenHun enemeHTn. He cbabpxka xnop u npumecwn. MNMoaxoasul e 3a ynotpeba npu
YyBCTBUTESHW Ha XJOP KyNTYypwW.

O6eKkT Ha u3cnegBaHeTo ca nNpomMsiHata B AoOvBa M Kay4eCTBOTO Ha nucrata npu
OpPMVEHTAanCKus TIOTIOH B 3aBUCMMOCT OT BPEMETO Ha BHACsHE M HOpMaTta Ha TOpeHe C
KanueB HUTpaT. [lpoBeAeH e arpoTexHNYeckn onuT, dopmMupaH OT AeBeT BapuaHTa KaTo
KOMOMHaUUK Ha TP HOPMK Ha TOPEHe N Tpu Nepuoaa Ha BHACSIHE Ha KanueeB HUTpAaT npu
OPWEHTarCKN TIOTIOH.

lMoBuWAaBaHETO HA HOPMUTE HA TOPEHE C KanueB HUTpaT yBenn4yasa cpeaHust 4oous
OT JeKkap He3aBMCUMO OT HauMHa Ha BHacsiHe. PasnpeneneHneTo Ha TopoBaTa HOpMa Ha
HSAKONKO BHACSHNA OKa3Ba No-crnabo BnusiHve Bbpxy fobumBa.

lMpunaraHeTo Ha No-rofieMyM HOPMKU Ha TOPeHe yBenu4yaea cpeaHusa 0OOMB OT Aekap,
HO BOOW [0 BfOWABaHe Ka4YeCTBOTO Ha nofydyeHata cypoBuHa. PasgensHeTto Ha
KONMMYeCTBOTO KanmeB HUTPAT Ha YacTu CbLLO Ce OTpa3siBa HeraTUBHO BbPXy Ka4yecTBOTO
Ha TIOTIOHA.

Kopenauusata Mmexagy mQobumBa cyx THOTIOH W efeMeHTuTe, onpeaensim
NPOAYKTUBHOCTTA € MOMoXutenHa un cunHa. OT arpoTexHU4eckuTe NpuMoMK, npunaraHu
3a noBuMLwaBaHe Ha 4obuBa C Hal-ronsiIMo NMONOXUTENHO BIMSIHUME e TopoBaTa HopMa.

Knro4oeu dymu: TIOTIOH, TOpeHe, AOOMB 1 Ka4eCTBO, KanmeB HUTpar.
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BJINAHUE HA PA3JTIMYHUTE HOPMU HA MUHEPAJTHO TOPEHE BbPXY
PACTEXHWUTE NPOABUA HA UHTEH3UBHO ABBJIKOBO HACAXOEHUE,
OTMMEXAAHO NP BOOOCHECTABALUM TEXHOJNOINU

AHTOaHeTa NroBa*

MHcmumym no no4eo3HaHue, a2pomexHo10auuU U 3auuma Ha pacmeHusima
»Hukona lNMywkapos®,
LLloce baHks 5, Cogpusi, bwrieapusi, CerickocmornaHcka Akademusi

*e-mail: antoaneta.gigova@abv.bg

Pe3tome

Mpe3 2023 r., Ha TepuTOopusTa Ha ekcrnepumeHTanHo none ,YenoneveHe”, UMA3P
»H. MNMywkapos®, rp. Codums e npoBedeH ONUT C MHTEH3UBHO A6BNKOBO HacaxgeHue copT
dnopwvHa, npucageH Bbpxy nognoxkara MM106 npu kankoBo HanosBaHe U epTuUraums.
OnuTbT € 3anoXeH NO MeToda Ha AbNrnTe napuenku C 4YeTupyu MNOBTOPEHMS.
lMpocnegsBaHy ca BapuaHTU Ha PasfMyYHU HOPMW Ha TOpPEeHe, HanosiBaHW C MynyupaHe u
6e3 mynumMpaHe. HanpaBeHa e OuUEeHKa Ha BIIMSAHMETO Ha TOPEHETO NpPU TOPOBU HOPMU —
aMoHueB HuTpaTt - 5 kg/da N: n - amoHneB HuTpaT - 8 kg/da N; Bbpxy BeretatMBHuUTE U
penpoaykTMBHM  napameTpu Ha a6bnkoBuss copT  Florina, oTtrnexgaHn npu
BOAOCNeCTABaLLa TEXHOMNOMMSA C ONTUMAanHO HanosiBaHe C NofAabpXaHe Ha NnpeanonvBHa
BnaxHocT 80% ot MNMNB (100%). B kpas Ha Beretauusita ca U3MepeHn BUoMeTpUYHUTE
rnokasaTenu Ha ekcrnepumeHTanHuTe AbpBeTa: BMCOYMHATa Ha ObpBOTO, AMAMETbp Ha
cTbbnarta n wupnHata Ha kopoHute. OnpegeneHo e HanpeyHoTo cevyeHne Ha cTbbnaTa u
06emMbT Ha kopoHuTe. CpaBHEHW Ca BapuaHTUTE C MynuMpaHe n 6e3 myn4dmpaHe.npu
pasnu4HM HOPMU Ha TOpeHe.

MpeameT Ha HacTOALWETO uacrneaBaHe € ePeKkTbT Ha MUHEPANiHOTO TOPEHE BbpXY
pasBMTMETO W [oOMBa Ha WHTEH3MBHO $S0BMKOBO HAcaXgeHue OTrnexgaHo npu
BOAOCNECTABALLA TEXHOMNOMMNS C ONTUMArHO HarnosiBaHe.

Knwo4oeu Oymu: WHTEH3MBHM SO0BLMKM, KaNKOBO HaMosiBaHe, MyrnyupaHe,
depTuraums.

INFLUENCE OF DIFFERENT RATES OF MINERAL FERTILIZATION ON THE GROWTH
MANIFESTATIONS OF AN INTENSIVE APPLE PLANTATION,
GROWN WITH WATER-SAVING TECHNOLOGIES

Antoaneta Gigova*
Institute of Soil Science, Agrotechnologies and Plant Protection “Nikola Poushkarov”,
Shose Bankia 5, Agricultural Academy Sofia, Bulgaria
Department of Agricultural Mechanization and Hydromelorative Systems,
*e-mail: antoaneta.gigova@abv.bg
Abstract

In 2023, an experiment was conducted on the territory of the experimental field
"Chelopechene", IPAZR "N. Poushkarov", Sofia with an intensive apple plantation of the
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COMPARATIVE CHARACTERISTICS BETWEEN YIELD AND BIOMETRIC
INDICATORS OF EGGPLANT VARIETY "BULGARIAN 12" GROWN UNDER DRIP
IRRIGATION FOR THE AREA OF THE SOPHIA FIELD

Anna Rachova*

Institute of Soil Science, Agrotechnologies and Plant Protection “Nikola Poushkarov”,
Shose Bankia 5, Agricultural Academy Sofia, Bulgaria

*e-mail: a.rachova@issapp-pushkarov.org

Abstract

An experiment was conducted with eggplants of the "Bulgarski 12" variety in open
areas in the Sofia Field area, on leached Cinnamon forest soil.

Eggplants were grown under water-saving and environmentally friendly irrigation
technology (with drip irrigation) and applied mineral fertilization (with N2). Eggplants were
grown in conditions of optimal irrigation (100%), reduced irrigation (50%) and an increase
in the optimal irrigation rate by 20% at the same fertilization rates (with N2 100%).

The growth and development of the eggplant plants was monitored by periodic
biometric measurements. A connection was made between the yield and some biometric
indicators (number of fruits and plant heights) in the different variants.

In the phase of mass flowering, budding and fruiting, experimental data were
obtained for some biometric parameters - height, number of fruits.

The purpose of the present study is to compare the indicators of growth and yield
obtained at different irrigation rates during the vegetation period of the crop for two
experimental years (2023-2024).

Key words: eggplants, drip irrigation, growth indicators, yield, fertigation.

CPABHUTEJNTHA XAPAKTEPUCTUKA MEXAOY nOo6MB U BUOMETPUYHU
NMOKAIATEJIN HA NATNAODXAH COPT "BbJIFAPCKU 12", OTITNEXOAH MNMPU
KAMKOBO HAMOSABAHE 3A PAUOHA HA CO®UCKOTO MOJE

AHHa PayoBa*

MHcmumym no no4eo3HaHue, azpomexHoI02uuU U 3auuma Ha pacmeHusima
~Hukona lNMywkapos®,
LLloce baHks 5, Cogpusi, bwrieapusi, CerickocmonaHcka Akademusi

“e-mail: a.rachova@issapp-pushkarov.org

Pe3rome

[MpoBeneH e ekcriepyMeHT ¢ natnagXaHu copT ,bbnrapcku 12“ Ha OTKpUTK NroLwm B
panoHa Ha CocuminckoTo nosne, Ha nsnyxeHo KaHeneHa ropcka noysa.

MatnapxaHnte ca OTMMexaaHu npu  BogocnecTsiBawia M - eKkonorocbobpasHa
TEXHOMOorMsi 3a HanosiBaHe (C KankoBO HamnosiBaHe) U MPUIIOXKEHO MWHEpanHo TopeHe (C
N2). lMatnagxaHute ca OTrNexgaHn B YCNoBus Ha ontumanHo HanosisaHe (100%)
pegyumpaHo HanosBaHe (50%) 1 yBenuyeHne Ha onTumManHarta nonueHa Hopma ¢ 20%
npv egHn 1 cbm Hopmn Ha TopeHe (¢ N2 100%).
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NOAOATIIMBOCT HA NMOYBUTE KbM OEPJNIALUNA HA TEPUTOPUATA HATPAL
TPBbCTEHUK, OBJIACT MNJNEBEH

AsrycTa Ctenuuny*

MHcmumym no no4yeo3HaHue, azpomexHoI02uuU U 3aujuma Ha pacmeHusima ,H.
lMywkapos”,

*e-mail: a.stepchich@issapp-pushkavor.org

Pe3lome

BeTpoBata epo3na e npsiko 3aBucumMa OT peneda Ha TepeHa, OT Buaa Ha
pacTuTenHaTa TMOKpMBKA W OT HayMHa Ha CTOMaHMCBaHe Ha TepuTopudra.
PaspywmtenHata u TpaHcnopTHaTa cuna Ha BATbpa 3aBUCAT OT HeroBaTta CKOPOCT.
O6nacrt lNneBeH ce xapakTepuaupa c paBHUHEH pened B ceBepHaTa 1 M3ToYHaTa 4Yact u ¢
XbIMUCT B HOXHaTa M toro3anagHaTa. Nopagu Tasm ocobeHOCT Ha TepeHa TepuTopusiTa
nonaga B krac cnaba nogatnMBOCT Ha noysaTa KbM gednauus (0=125).

Knr4oeu dymu: noysa, obpaboTBaema 3emsi, EpO3NOHHOCT Ha BETPOBETE.

SOIL ERODIBILITY FOR THE TERRITORY OF TRASTENIK, PLEVEN REGION
Avgusta Stepchich*
*Institute of Soil Science, Agrotechnologies and Plant Protection “N. Poushkarov’,

*e-mail: a.stepchich@issapp-pushkavor.org

Abstract

Wind erosion is directly dependent on the relief of the terrain, the type of vegetation
and the way the territory is managed. The destructive and transport power of the wind
depends on its speed. The region of Pleven is characterized by a flat topography in the
northern and eastern parts and a hilly one in the southern and southwestern parts. Due to
this feature of the terrain, the territory of the district is mainly in low erosion class (02125).

Key words: soil, agricultural land, soil erodibility.

BwBeneHue

MpoMeHnTe B KNuMMaTta B MOCNEeAHUTE T[OAWMHM MNOCTaBAT Ha  M3NUTaHMe
Bb3MOXHOCTUTE Ha YOBeKa [a npeasuan 1 aa ce 6opu cpelly npupogHuTe ctuxmn. Kato
pesyntaT OT NPONIMBHUTE ObXOOBE Ca BUCOKUTE KONUYeCcTBa OTHECEHa no4ea, a nvncaTta
Ha pacTuTenHocT obycnaes M nposiBata Ha cunHu BeTpoBe. [1oGpe pasBuTa ecTecTBeHa
pacTuTenHa NokKpMBKa Ha MoyeaTa € B CbCTOsiHME Oa NpeaoTBpaTty nosdBaTta Ha epo3ns
Aopu, Korato ocTaHanuTe YCrnoBMsl Ca HambiHO OnaronpuATHU 3a €pPO3MOHHM MPOLECH
(CtaneB, 1979). lNposiBaTa Ha BETpOBa €pO3u1si € CUHO 3aBMCUMa OT pacTUTENHOCTTa, OT
KONMYeCTBOTO Ha Brfara B noyBaTa M He Ha nocrnegHo MSCTO OT cunaTa Ha BATbpa.

B pasnuyHute nepmvogn OT pasBUTMETO Ha YoBeKa, BAUAHMETO MYy e 6uno B
3aBMCUMOCT OT HerosuTe Hyxau. B nocnegHute rogmHm ce obpblia BHUMaHME Ha dakTa,
4ye Mma 3acureHo TbpceHe Ha obpaboTBaema 3ems. ToBa BOAM 4O U3CMYaHE Ha MOLWM C
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EFFECT OF NITROGEN AND MAGNESIUM FERTILIZER ON NITRATE
ACCUMULATION IN THE PLANT PARTS OF POTATO (Solanum tuberosum)
VARIETY SPUNTA

Christos Paschalidis', Victor Kavvadias?, Stavros Sotiropoulos1, Antonia Koriki'

"University of Peloponnese, School of Agriculture and Food, Antikalamos,
Kalamata, Greece
2 Hellenic Agricultural Organization-DIMITRA Institute of Soil and Water Resources,
Department of Soil Science, Athens, Lykovrysi, Attica.

“e-mail: chpaschal4d6@yahoo.gr

Abstract

In the region of Messinia (Greece), potato cultivation occupies the one fifth in the
total potato production in Greece. In an experimental field established in the area of
Marathoupolis-Kyparissia, (Messinia-Greece), the effect of nitrogen and magnesium
fertilization on the accumulation of NOs in the plant parts of the potato (solanum
tuberosum) variety Spunta was studied. The experimental design was completely
randomized groups with the following treatments: (1) control (no fertilization), (2) NoP15Kzs,
(no N), (3) Ny2 P15Kzs, (4) Nog P15Kas, (5) NagP15Kas, (6) Nog P15KasMgio, (7) Nsg piskesMgio,
(8) N24P15K25Mg20, (9) N3s P1sK2sMg2o. The numerical coefficients express the amounts of
fertilizer units added in kilograms per acre to the potato crop. The experimental plots were
4mX12m=48 m? with six lines from which the 4 inner ones were harvested. The results
showed that adding N to the soil increased the concentration of N in leaves and tubers
compared to fertilization without N, while fertilization with Mg decreased the concentration
of N in plant parts. Additionally, the effect of the fertilization treatments on nitrogen
concentrations of plant parts and potato above ground part dry weight are evaluated.

Key words: potato, fertilization, soil, dry weight.

Introduction

The potato crop responds spectacularly to nitrogen fertilization, especially in sandy
soils but this response varies, depending on the climatic conditions and the location of the
crop (Beilanger et al. 2000). At the same time, nitrogenous fertilizers are the main cause of
high NO3s™ concentrations in potatoes, and high doses of N increase the number of
unmarketable tubers and delay their maturation. Potato is also usually cultivated in slightly
acidic soils where Mg has been leached from the surface layer. This phenomenon is
particularly pronounced in the area of Kyparissia due to the high rainfall (the average
annual rainfall amounts to approximately 800 mm), the large irrigation doses over a
number of years as well as the competition from the large amounts of potassium and
nitrogen applied. The excessive use of nitrogen fertilizers results in a high concentrations
of nitrates in the groundwater. Based on the above, it was considered interesting to
investigate in this area, the effect of nitrogen and magnesium fertilization on the potato
plant, total N and NO3 concentrations in potato leaves, leaf stems and tubers.

Materials and Methods

A two-year experimental field was established in the Kyparissia area of the
Prefecture of Messinia. Before installing the experiment, soil samples were taken from
depth 0-40cm. The experimental design was of completely randomized groups with 4
replications and with the following treatments:
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Abstract

In the present research, the effect of a commercial liquid preparation was studied on
young potted and irrigated olive trees , in comparison and combination with the usual
fertilizing treatments in two soil types, non-calcareous (AC) and calcareous (AL). The
preparation is a concentrated natural activator containing 26% (w/v) humic and fulvic
acids. The nutritional status of the young olive trees in the experimental containers was
assessed. Fertilizer treatments and soil type affected the concentration of nitrogen,
potassium, calcium, magnesium and boron in the leaves of young olive trees. The
concentration of phosphorus in the leaves fluctuated at sufficient levels throughout the
examined three years.

Key words: solil, olive tree, fertilization, biostimulator, plant nutrition.

Introduction

The use of organic preparations that act as biostimulators, both from soil and foliar,
has been of particular interest in recent years. The use of these preparations through the
soil and foliarly affects positively in plant nutrition.

Materials and Methods

The experiment was conducted in the three years 2019-2021 in potted young olive
trees, in an outdoor protected area of the Department of Agriculture of the University of
Peloponnese in Antikalamos, Kalamata, Greece. Fertilizer treatments were applied
through soil to young olive trees in 12 L pots. Treatments were applied to two soil types,
an acidic-non-calcareous (AC) and a calcareous-alkaline (AL), using inorganic fertilizers
and the commercial liquid formulation (Strong 26). It is a liquid concentrated natural
activator that contains 26% (w/v) humic and fulvic acids and it is rich in macro and trace
elements (K, N, Ca, Mg, Fe, S, Mn, Zn, Cu, B, Mo, etc.). This formulation as well as the
other fertilizers were applied through soil as follows:

AC1, AL1. Control, no treatment.

AC2, AL2. Nitrogen fertilization (5 g N/pot).

ACS3, AL3. Nitrogen fertilization (5 g N/pot) and 1 application with the formulation
(1.66 mL/kg soil) at petal fall.

AC4, AL4. Nitrogen fertilization (5 g N/pot) and 2 applications with the formulation at
petal fall and 20 days after petal fall.
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Abstract

In the present work, the effect of a commercial liquid formulation (Strong 26) on the
soil substrate of potted young and irrigated olive trees was studied, in comparison with the
usual fertilizer treatments in two soil types, acidic and calcareous. The preparation is a
liquid concentrated natural activator containing 26% (w/v) humic and fulvic acids. The pH
of the substrate was maintained at approximately the same basic values in the calcareous
(AL), while in the acidic soil (AC) was increased, especially in the control due to the basic
pH of the irrigation water. An increase in salinity was recorded in the treatments in both
soil types, especially in those with the administration of the organic formulation, with a
greater increase and values in the calcareous substrate, with an increase in the organic
substance in the acid in the second year, while in the calcareous soil, the increased values
was observed from the first year. At the same time, the equivalent calcium carbonate was
not affected by the fertilizer treatments in both soil types.

Key words: soil, substrate, fertilization, biostimulator.

Introduction

The fertilizer treatment, in addition to the concentration of nutrients, also affects the
physicochemical parameters in the soil. The use of organic preparations that act as
biostimulators, both from soil and foliar, has been of particular interest in recent years. The
use of these preparations through the soil affects the soil environment positively in plant
nutrition.The aim was studied the effect of a commercial liquid formulation (Strong 26) on
the soil substrate of potted young and irrigated olive trees, in comparison with the usual
fertilizer treatments in two soil types, acidic and calcareous.

Materials and Methods

The experiment was conducted in the three years 2019-2021 in potted young olive
trees, in an outdoor protected area of the Department of Agriculture of the University of
Peloponnese in Antikalamos, Kalamata, Greece. Fertilizer treatments were applied
through the soil to young olive trees in 12 L pots. Treatments were applied to two soil
types, an acidic-non-calcareous (AC) and a calcareous-alkaline (AL), using inorganic
fertilizers and the commercial liquid formulation (Strong 26). It is a liquid concentrated
natural activator that contains 26% (w/v) humic and fulvic acids and it is rich in macro and
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NONE3ALUNTHU TOPCKU NOACHU B AOBPYOXA U BJIINAHUETO UM BbPXY
NMPUNEXALLUTE 3EMEOEJICKU 3EMU

CrenusaHa XpuctoBa*

CernickocmonaHcka akademusi, IHcmumym 1o rno4eo3HaHue,
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Pe3lome

[Mones3awmTHUTE rOPCKM NOSICU NPeacTaBnsBaT JIMHENHU FOPCKM KyNTypu, KOUTO ca
Ccb3dageHn 3a 3almTa Ha 3eMedenckuTe 3eMum M nogobpsiBaHe Ha MUKpoknumarta. Te
npegnaseaT no4yeaTta OT BeTpoBa €po3ns W Jderpagauusi, HamanssaT W3NapeHuneTo,
pasnpenensaT paBHOMEPHO CHeXHaTa MOKpPMBKa, W OOMPUMHACcCAT 3a MNoBULLABaHE Ha
NMoYBEHOTO Nrogopoaue.

lMonesawmMTHUTE TrOpPCKM nosicM pasnonoxeHn B [obpymka BknwouBat 4 rpynu
AbpPBECHM BUOOBE: MMaBHW, CbMbTCTBYBALLW, NNOOHN N XpPacCTMy.

B noknapa e npeacraBeH aHanM3 Ha BNUSIHMETO Ha NoNe3awMTHATE TOPCKM MOSICU B
Hobpymka BbpXy CbCTOSHMETO Ha NOYBUTE B 3eMeAeNiCKUTE 3eMu B palioHa

Knrwo4oeu OJdymu: nonesawmtHn ropcku nosicu, [obpymoxa, no4ysa, eposus,
nnogopoaue.

FIELD PROTECTIVE FOREST BELTS IN DOBRUDJA AND THEIR IMPACT ON
ADJACENT AGRICULTURAL LANDS

Steliyana Hristova*

Institute of Soil Science, Agrotechnologies and Plant Protection Nikola Poushkarov,
Agricultural Academy

“e-mail: stelityhristowa@abv.bg

Abstract

Field protection forest belts are linear forest crops created to protect agricultural, land
and improve the microclimate. They, protect the soil from wind erosion and degradation,
reduce evaporation, evenly distribute the snow cover, and contribute to increasing soil
fertility.

The protective forest belts located in "Dobrudja" include 4 groups tree species : main,
accompanying, fruit and shrubs.

The report presents an analysis of the butter forest belts influence located in
Dobrudja under the condition of the soils in the area of the agricultural lands.

Key words: protective forest belts, erosion, fertility, Dobruja, soil.
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Pe3rome

Mpea CbBPEMEHHOTO 3emMedenue CTOAT peauua  npeavsBUKaTesncrea, Kato
yBenMyaBaHe Ha [MOYBEHOTO OPraHMYHO BELEeCTBO, CMeKYaBaHe Ha KMMaTU4HUTE
NMPOMEHN U B CbLUOTO BpeMe 3anasBaHe Ha NMOYBEHOTO MNoAopoane M noflydyaBaHe Ha
ctabunHn pobusn. Bb3aoencTtBmeTo Ha TOPEHETO W poTauuuTe Ha KynTypute BbpXy
UMKba Ha Bbrnepoga 1 a3oTa B arpoekocuctemnte, Tpsbea na 6bae TOYHO OueHeHo, 3a
Aa ce NOCTUrHaT uenuTe 3a nogabpXXaHe Ha BUCOKO NNogOpoAME Ha noysaTta U
CbLUEBPEMEHHO HaMarnsiBaHe eMUcuMMTe Ha NapHWKOBW rasose. Llenta Ha HacTosiwarta
paboTa e ga ce nonydaT gaHHM 3a emucumnTe Ha napHukosu rasose (COz n N2O), npwu
pasnuyHM BapMaHT Ha TOpPeHe NMpu YeTMpUNonHo centboobpalleHre (nweHuua, evyemMuk,
uapesuua n pacyn) Ha Jerpagnpan YepHosem.

N3mepBaHn ca emmncunte Ha CO2 1 N2O npu BCUYKM BapuaHTU Ha TOpeEHe npes
BeretauusaTa Ha oTrnexgaHute Kyntypu npes nepmoga 2021-2023 rogunHa (B kpas Ha 16-
Ta WU Ha4anoTo Ha 17-Ta poTauus Ha TpaeH Topos onuT, N3C ,06pa3uoB Yngnuk” Pyce).
B onuta ce uanutBat 7 BapuaHTa Ha TOPEHE CbC CaMOCTOSATENHO M KOMOMHMpaHO
BHacAHe Ha Tpute MakpoenemeHTa N, P, K. 3a cpaBHeHne ce nogaobpxa HeTopeHa
koHTpona NoPoKo. OnuTbT Cce nasexaa B ABE NOBTOPEHMUS.

YCTaHOBEHO €, 4Ye Hanl-uHTeH3uBHM ca emucumte Ha CO, OoT no4ysaTa npu
BapnaHTute ¢ kombmHmpaHo NP n NPK TopeHe, a Han-HUCKM Npy €QHOCTPAHHO Kanneso
TopeHe. Emucunte Ha NoO ce noHwkasaT npu kombuHupaHo TopeHe NP, NK, NPK.
N3cnegBaHn ca u 3aBUCUMOCTUTE MEXAY arpoxXMMU4YHUTE nokasaTtenu Ha nodsaTta u
WHTEH3MBHOCTTA Ha NOYBEHUTE EMUCUM Ha NAPHUKOBK ra3oBe.

Knro4voeu dymu: nouBeHn emucum Ha CO,, N2O, TpaeH TOpoB ONnUT, CaMOCTOSITENTHO
N KOMOUHUPAHO MUHEPANHO TOPEHE.
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PHYSICO-CHEMICAL PROPERTIES OF CAMBISOLS FROM VITOSHA MOUNTAIN
(BULGARIA)

Biser Hristov*, Kameliya Petrova, Pavel Pavlov, Bilyana Grigorova-Pesheva
University of Forestry, 10 Kliment Ohridski Blvd., 1797 Sofia, Bulgaria

*e-mail: bisseru@gmail.com

Abstract

Cambisols are the most typical soil type in the Vitosha Mountain. These soils are
spread in the middle belt of the mountain with an altitude from 600 m to 1800 m.
Acidification of Cambisols occurs due to washing of bases from the profile and when the
altitude increases, exchangeable aluminium occurs. Cambisols cation exchange capacity
can vary widely depending on factors such as parent material, organic matter content and
clay content. The strongly acidic reaction usually extends to a depth of Bw (cambic)
horizon. Cation exchange capacity of Cambisols is in low values up to 12 cmol(+).kg™".
Depending on base saturation, soils can be divided as Eutric Cambisols or Dystric
Cambisols. In studied soil profiles Eutric Cambisol prevail over unsaturated Dystric
Cambisols.

Key words: exchangeable cations, soil reaction, base saturation, Cambisols.

Introduction

Cambisols are a globally recognized soil group according to the WRB classification
(IUSS Working Group WRB, 2022). They are a basic soil type in the mountainous regions
of Bulgaria and they are spread almost under forest vegetation. Cambisols are the most
common soil type in the Vitosha Mountain also. They are spread in the forest part of the
mountain with an altitude of 500—-600 m to about 1800 m. The soil-forming rocks on which
the Cambisols were formed are mainly granites, granite-gneisses, schist, syenites,
rhyolites etc. There are small amounts of clay minerals in soil such as kaolinite,
montmorillonite and chlorite (Donov, 1972; 1992; Koinov et al, 1998; Andreeva, 2014;
Hristov et al, 2022).

Cambisols cation exchange capacity can vary widely depending on factors such as parent
material, organic matter content and clay mineral content. As altitude increases,
exchangeable aluminium occurs but the amount is usually low. The most acidic are the
soils in spruce forests and those at higher altitudes in the mountain. Typically for the
region cation capacity is low 16—20 cmol(+).kg™” in A horizon (Malinova, 2019). In sandy
and humus-poor soils, it drops to 5 cmol(+).kg™", and in soils with heavier soil texture, it
can exceed 30 cmol(+).kg™" (Malinova et al., 2020).

Depending on their saturation with the base, they can be divided into saturated, which
contain a significant amount of Ca?* and Mg®*, and unsaturated, which, in addition to the
other bases, also contain exchangeable acidic cations such as AI**, Mn*, Zn%", H".
Usually, saturated Cambisols are in a complex with Rendzic Leptosols on carbonate rocks,
and unsaturated ones are formed on acidic rocks (Bachvarova, 2005). Eutric Cambisols
are soils, that have horizons with base saturation more than 50% and more, but they are
not calcareous in depth (Kulikov, 1989).

Usually well saturated Eutric Cambisols are found in quite a wide range of soil
forming factors. The unsaturated Dystric Cambisols have common features with the Eutric
Cambisols. The fundamental difference between these two soil types is in their base
saturation. Base saturation should be less than 50% in some of the soil horizons in Dystric
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FEASIBLE LOW-CARBON PRACTICES IN ORDER TO IMPLEMENT THE MAIN
STRATEGIES AND PROGRAMS OF THE EUROPEAN UNION IN THE
AGRICULTURAL SECTOR, TO ACHIEVE THE OBJECTIVES OF THE EUROPEAN
UNION IN THE FIELD OF CLIMATE UNTIL 2050 AND OF THE REGULATION OF THE
EUROPEAN UNION ON THE ELIMINATION OF CARBON EMISSIONS AND
CERTIFICATION OF CARBON AGRICULTURE

Dr. eng. Aleksandr Trifonov, eng. Jechko lordanov
NGO "Zelena Zemya", Mikrevo vill., Obst. Strumyani, Blagovevgrad region, Bulgaria

e-mails: alexandartrif@gmail.com, iordanovbg@gmail.com

Abstract

The objectives for the implementation of integrated economically efficient and socially
acceptable agro-ecological practices for the realization of the main priorities in the
agricultural sector in the program period 2021-2027 through integrated carbon practices
for reducing the amount of greenhouse gases, to achieve the goals of the European
Union, were examined in the field of climate until 2050 and of the Regulation of the
European Union for the elimination of carbon emissions and the certification of carbon
agriculture. This is a strong challenge to preserve the efficiency of the activities in the
agricultural sector. A possible sustainable circular economy model in the agricultural sector
with balanced cash flows will be analyzed in accordance with current local legislation.

Key words: carbon farming, circular economy, agroecological practices.

Introduction

One of the strategic directions laid down in the visions, strategies, programs,
development guidelines in the fields of environment, agriculture, energy and economy,
regional policies, human resources, etc. developed at the national level and at the EU level
for the next program period until 2030 . is adapting to and overcoming the consequences
of climate change, for which three priorities for climate action have been identified: climate
change mitigation, climate change adaptation, and climate change management and
information.

In support of the presented European action program on climate change, the "4 per
1000: Soils for food security and climate" initiative adopted at the World Climate Summit in
Paris, December 2015 and supported by Bulgaria, putting on the agenda the introduction
of low-carbon decentralized practices with the aim of regenerating essential soil nutrients
to achieve integrated results, including recarbonization of soils to guarantee their soil
fertility and the nutrition of the population, creating conditions for the production of
decarbonized (low-carbon) energy by introducing integrated decentralized BioCCS
practices and from here achieving conditions for mitigating the causes of climate change.

Our national documents unfortunately lack a realistic assessment of the ever more
clearly manifested consequences of climate change threatening the implementation of
some of the strategic tasks in the management of the national economy — guaranteeing
the nutrition of the population, ensuring public health by managing the main components of
the environment -soils, water and atmospheric air, ensuring sustainability of ecosystems
and territories.

The main problem stems from the lack of innovative approaches to utilize the waste
generated in agricultural production, processing plants, logging and wood processing
(whose annual quantities are estimated at over 9 million tons per year) as resources,
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KOMBUHUPAHA MALLUHA 3A ®OPMUPAHE HA BUCOKA I'bIFOOBPA3HA JIEXA,
NMOJNIATAHE HA MAPKYYU 3A KAINKOBO HAMOABAHE U MYJTYUPALLIO ®OJINO

CnupupgoH CtoeB, UBaH MopTeB
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Pe3tome

PaspaboTteHa e TexHonorms 3a popmmpaHe Ha nexobpasgoBa NOBbPXHOCT C BUCOKA
AbroobpasHa nexa, KOATO € [okasana CBouTe MnpeauMmcTBa WU Ce € Hanoxuna npu
NPON3BOLACTBO Ha 3EIIEHYYKOBM, HArogoMnnoAHN, €TEePUYHO-MAcCieHNn neKapcTBEHU W
aekopaTtusHU KynTypu. N3paboTteH e paboTeH opraH 3a n3BbpLUBaHe Ha nexoobpasyBaHe
Ha BUCOKa AbroobpasHa nexa C Bb3MOXHOCTU 3a perynupaHe Ha napamMeTpuTe Ha
noyseHns npocpun. MN3paboteH e onuteH obpasel Ha MawunHa 3a ogopMsiHe Ha
nexobpasgoBa NOBBLPXHOCT, NMofaraHe MapKy4yu 3a KarnkoBO HamnosiBAHe WU Ha Mynyupallo
donuo ¢ orneg cb3gaBaHe Ha BaronNpUATHN YCNOBUA 3a OTrNeXaaHe Ha KynTypuTe.

Knro4oeu Aymu: 3eneH4ykonpomsBoacTBO, KOMOMHMPaHM MaluvHK, npodunmpaHe
Ha noyBeHaTa NOBBbPXHOCT, MapKyyun, Mynydonmo.

COMBINED MACHINE FOR FORMING A HIGH ARC-SHAPED BED, LAYING DRIP
IRRIGATION HOSES AND MULCHING FOIL

Spiridon Stoev, lvan Mortev

Institute of Soil Science, Agrotechnologies and Plant Protection Nikola Poushkarov,
Agricultural Academy

e-mails: sid_stoev@abv.bg, ivan_mortev@abv.bg

Abstract

A technology has been developed for the formation of a bed surface with a high arc-
shaped bed, which has proven its advantages and has established itself in the production
of vegetable, berry, essential oil, medicinal and decorative crops. A working tool has been
developed for bed formation of a high arc-shaped bed with elevations for adjusting the
parameters of the soil profile. An experimental model of a machine for forming a bed
surface, laying hoses for drip irrigation, on mulching film was made with a view to creating
favourable conditions for crops.

Key words: vegetable production, combined machines, soil profiling, hose laying,
mulching.

BbBeneHue

3HauMTenHa 4acT OT 3emefenckata NpoayKkuusi ce nofyyaBa OT 3eSfIeHYYKOBM,
ArogonnoaHN, eTEPUYHO-MacCNEHN NEKAPCTBEHM U OEKOPATMBHM KyNTypu. 3a nonyyaBaHe
Ha BMCOKO KOSIMYECTBO KayeCTBEHa NpOoAyKuus e HeobxoauMmo da ce cb3gagaT ycroBusd
3a pasBuUTUE Ha OTrMexgaHuTe KynTtypu. EOHO OT Han-BaXxHUTE MeponpuaTtus 3a
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KNACUPUKALIUA HA TEXHOJIOTUUTE 3A TEPMUYHO PA3JIATAHE HA
AObPBECUHA

Kpym CtaHueB*

MHcmumym no no4eo3HaHue, a2pomexHOo102uuU U 3awuma Ha pacmeHusima
"Hukona llywkapos”

*e-mail: krum.st.stanchev@gmail.com

Pe3lome

M3BbpleHa e knacuukauus Ha TexHonormmTe 3a TepMUYHO pasnaraHe Ha
AabpBecuMHa. HanpaeBeHaTa knacudpmkauus € OT KIIOYOBO 3HayeHue 3a u3bopa Ha
noaxosila TEXHONOMUs, B 3aBUCUMOCT OT nocTaBeHuTe uenu. NokasaHn ca OCHOBHUTE
npeanocTaBkM 3a MNPOM3BOACTBO Ha OGMOBBLIMEH M O0BOCHOBaHa € HeobxogumocTTa OT
BHAcCAHETO My B Mo4yeaTa. PasnuMyHuTe TEexXHOonormm 3a TEepMUYHO pasnaraHe Ha
AbpBeCMHa npegnarat pasHooOpasHM Bb3MOXHOCTM 3a MPOU3BOACTBO Ha OMOBBLITIEH,
ouoropmea, CUHTETUYHM ra3oBe, KOETO M NPaBKU BaXXHa YacT OT YCTONYMBOTO yrpaBrieHne
Ha Buomacarta n eHeprMmHNTE pecypcu.

Knrwo4oeu Jdymu: GvoBbrmneH, knacudumkauusi, nuponusa, AbpBecuHa, Ouomaca,
EHePrmnHN HY>XAW.

CLASSIFICATION OF TECHNOLOGIES FOR THERMAL DECOMPOSITION
OF WOOD

Krum Stanchev

Nikola Poushkarov Institute of soil science, agrotechnologies and plant protection
(Sofia, Bulgaria)

*e-mail: krum.st.stanchev@gmail.com

Abstract

A classification of technologies for the thermal decomposition of wood has been
carried out. The proposed classification is crucial for selecting the appropriate technology,
depending on the set objectives. The main prerequisites for biochar production are
presented, and the necessity of its incorporation into the soil is substantiated. Different
technologies for the thermal decomposition of wood offer various possibilities for the
production of biochar, biofuels, and synthetic gases, making them an essential part of the
sustainable management of biomass and energy resources.

Key words: biochar, classification, pyrolysis, wood, biomass, energy needs.

BbBeaeHue

TepMMYHOTO pasnaraHe € TEepPMOXMMMYEH MNpPouec Ha TOMIMHHO pa3snaraHe Ha
6vomaca wnu papyra opraHM4Ha MaTepusi B YCMOBMS Ha BWUCOKa Temnepartypa W
GeskucnopogHa cpepa (Sasongko, 2015). Ha npaktvka TOBa € OCHOBHA XMMW4YHA
peakums, KOATO NpeawecTBa NPoLecnuTe Ha ropeHe n rasundukaums. KpanHuat npogykT e
CMecC OT TBbpAW (NUponu3eH GuoBbrieH), Te4Hn (buomacno) n rasoBu CbCTaBkM (MeTaH,
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ONTUMUINPAHE HA KANMKOBOTO NMNOKPUTUE HA POTALUMOHEH PA3IMNPBHCKBAY
C XMAPABJINYHO 3AONBUXXBAHE 3A EKOJIOTOCBHbOBPA3HA PACTUTEJTHA
3ALLUTA

Enena JumuntpoBa*, UBaH MopTeB, bnaron EneHos, Neopru KoctagnHos

CernickocmonaHcka akademusi, IHcmumym o rnoygo3HaHue,
AepomexHornoeauu u 3awuma Ha pacmeHusima ,H. Nywkapos”

*e-mail: e.dimitrova@issapp-pushkarov.org

BbBeneHue

KayecTBOTO Ha 3emepgernickata npoAayKkuuMsi HaW-CbLECTBEHO Cce Bnusie oT
npunaraHeTo Ha XMMUYHUTE npenapaTtn. B cbOTBETCTBME CbC CbBPEMEHHUTE N3NCKBAHUSA
3a KayeCTBO € HeobxoOuMMO Ja He ce npeBvwaBaT HOPMUTE, KOUTO MpuUYnHaBaT
3aMbpcsiBAaHE U CbLUEBPEMEHHO oOnas3BaT pacTeHudaTa oT 6onectn u HenpuaTenu. Tosa
Harnara TbpCeHeTOo Ha OnpbCKBallla cMcTemMa ocurypsasalla onTUMManHo KankoBo NMoKpuTue.
KankoBoTO nokpuTME MOXe Aa Ce KOHTponupa npu npunaraHeTo Ha poTauMOHHU
pasnpbckBadn. Kato ce vMma npeasua ToBa B HACTOSLIOTO M3cnedBaHe ce MnocTaBu
cnepHaTta uen:

O6ocHOoBaBaHe Ha napamMeTpuTe U peXumMuTe Ha paboTta Ha poTauUOHEH
pa3npbCKBa4 C XMApPaBNMYHO 3aABUXKBaHe 3a nonyvyaBaHe Ha ONTUMMAalriHO KankoBO
nokpuTue.

MeToauka Ha ekcrnepuMeHTanH1UTe nscnenBaHus

N360p Ha napameTpu 1 ynpasnsaemu dpaktopum

Ha 6asa Ha nutepaTypHM OaHHWM W NpeaBapuTENHW M3cneaBaHus € npueto 3a
rnokasaTen onpegernsil Ka4yecTBOTO Ha KamnkOBOTO MOKpPUTUE cpefHOO0BeMHUs aMameTbp
Ha kankuTe, D°, Toii € uauncneH no dopmynara:

Da L E’{L:! Diz
n
KbOeTo: D% cpenHoobemMHMs anameTbp;

D; - pnameTbp Ha /M kanka
n - 6poAT Ha KankuTe.

3a ynpasnsiemun caktopu ca nsbpanHu, gebuta Ha paboTHaTa TEYHOCT NogaBaHa KbM
pasnpbCckBawma paboTeH opraH MM KONMYECTBOTO M3pa3xoAdBaHa TEYHOCT 3a euHuua
BpeMe D, Imin” u cboTBeTHa kogupaHa CTOMHOCT (X;); 4ecToTaTa Ha BbpTeHe Ha
pasnpbckBawunsa paboTeH opraH n, min"(Xg), N pasCTosHMETO OT UeHTbpa Ha
pasnpbCckBalmna paboTeH opraH A0 LEeHTbpa Ha 30HaTa Ha OTYMTaHe Ha AuamMeTbpa Ha
kankute (paduyc eekmop) R, m (X3) [2,5,6]

231


mailto:e.dimitrova@issapp-pushkarov.org


































EKONOIMMA 1 ArPOTEXHONOIMNN — dYHOAMEHTAJTHA HAYKA N MPAKTUYECKA PEANTNM3ALINA
BEM3HEC MOJEJIN 3A NMOOOBPABAHE 3PABETO HA MOYBATA

BJIINAHUE HA BOOHUA U XPAHUTEJEH PEXUM BbPXY AUAMETBbPA U
TEMNOTO HA NMJIOAOBE OT BAJNA ATOAA

EneHa Fp'quapOBa1*, Metsa MBaHOBaz, Bnaron EneHOB1, EneHa HMMMTpOBa1

"MHemumym no noysosHaHue, azpomexHoOo2uU U 3aluma Ha pacmerusima ,Hukona
lNywkapoes”, CerickocmonaHcka Akademusi
2 Ihcmumym no KoHcepeupaHe U Ka4ecmeo Ha XpaHume, CenckocmonaHcka Akademus

*e-mail: eveha@abv.bg

Peslome

Llenta Ha HacTosiwaTa ctaTusa e aa NnpeacrtaBy BIUSHUETO Ha NPUNOXEHUTE PEXMMN
Ha HansiBaHe U TOPEeHe BbpXy AnamMeTbpa M TernoTo Ha nnogose oT 6sana aroga. lNpes
2023 r. e npoBefeH ABY(aAKTOPEH eKCrNepuMMEHT B HeOoTornnsiema opaHXepus B ONUTHO
none YenonedyeHe, Codus, bbnrapys nNpu KankoBOo HanosiBaHe W depTuraumsa Ha
6enonnogHu sroau (Fragaria x Ananassa ,Snow White”). ®aktopute HanosiBaHe 1 TOpeHe
ce npunarat B Agse Huea: |1 - 75% (ETc) 12 - 50% (ETc), F1: ontumanHo TopeHe
Ns.09P12.76K15.62; F2 — cybonTumanHo TopeHe - 75% (F1). N3acnegsaHu ca neT BapuaHTa:
koHTpona: I0F0:100% (ETc) 6e3 Topene; I1F1; 11F2; 12F1; 12F2. Han-Bucok npoueHT
nnogose (38.78%) "ekcTpa" kayecTBO ce HabnwgasaT npu BapuaHT I1F1, a Han-BUCOKO
CcpeAHo Terno Ha nnoga ce Habnogasa npu BapuaHT 11F1 - 5.39 g.

Knro4oeu dymu: 6enu aroam, HanosisaHe, depturaums, anameTbp Ha nnoga, Terno
Ha nnopaa.

INFLUENCE OF WATER AND NUTRIENT REGIME ON DIAMETER AND WEIGHT OF
WHITE STRAWBERRY FRUITS

Elena Grancharova'*, Petya Ivanova?, Blagoj Elenov', Elena Dimitrova'

'Institute of soil science, agrotechnologies and plant protection ,Nikola Poushkarov*
Agricultural Academy
2 Institute of Food Preservation and Quality, Agricultural Academy

“e-mail: eveha@abv.bg

Abstract

The aim of this paper is to present the effects of the applied regimes of fertilization
and irrigation on diameter and weight of white strawberry fruits. A two factors experiment
was conducted during 2023 in unheated greenhouse in the Chelopechene experimental
field, Sofia, Bulgaria with drip irrigated and fertigated strawberry variety (Fragaria x
Ananassa ,Snow White”). The irrigation and the fertilization factors were applied in two
rates: 11 - 75% (ETc) 12 - 50% (ETc), F1: optimal fertilization NggoP1276K1562; F2 —
suboptimal fertilization - 75% (F1). Five treatments were tested: control: I0F0:100% (ETc)
without fertigation; I11F1; 11F2; 12F1; I2F2. The highest percent (38.78%) "Extra" Class
fruits were obtained from I1F1 treatment and the highest average fruit weight was obtained
from I1F1 treatment — 5.39 g.

Key words: white strawberry, irrigation, fertigation, fruit diameter, fruit weight.
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TPUMOAYITHA CUCTEMA 3A PACTUTEJTHA 3ALLUTA B OPAHXXEPUU
MBaH MopTeB*

MHcmumym no no4eo3HaHue, a2pomexHoioauuU U 3aljuma Ha pacmeHusima ,Hukona
lNywkapos”, CenickocmonaHcka Akademusi

*e-mail: ivan_mortev@abv.bg

Peslome

PaspaboTeHa e TexHONoOrmna, naeeH NPOeKT 3a TPMMOAyNHa cMcTeMa 3a npoBexaaHe
Ha pacTuTenHa 3awmrta B opaHxepuun. MN3paboteH e onuteH obpasey Ha TpuMMoaysHa
cucTemMa 3a npoBeXaaHe Ha pacTUTENHA 3aliuTa B OpaHXepuun.

Knw4yoeu Oymu: OpaHXepurnHO  3erleHYyKONpoM3BOACTBO, TEexHomnorus 3a
pacTuTenHa 3alimTa, cuctemMa 3a pactuTenHa 3awuTa.

THREE-MODULE SYSTEM FOR PLANT PROTECTION IN GREENHOUSES
Ivan Mortev*

Institute of soil science, agrotechnologies and plant protection ,Nikola Poushkarov*,
Agricultural Academy

*e-mail: ivan_mortev@abv.bg

Abstract

A technology, conceptual design for a three-module system for conducting plant
protection in greenhouses has been developed. An experimental model of a three-module
system for conducting plant protection in greenhouses has been developed.

Key words: greenhouse vegetable production, plant protection technology, plant
protection system.

BbvBeneHue

OTrnexgaHeTo Ha KynTypu B OpaHXepun nmMa 3Ha4yMTEeNHN NpeanMcTBa B CPaBHEHME
C oTrnexgaHeto uM Ha oTkputo (AHkoBa, 2018 ApnHaypos, 2018). CbLieBpeMeHHO
npouecuTe npu OTIMEXOAaHETO Ha KynTypuTe B OpaHXepuu TpyaHO Ce nopdaBa Ha
MexaHu3aumsi. ToBa  3Ha4MTENHO  OCKbNsABa  NpPoAyKUMATa, KOETO  Hanara
YCHbBbPLUEHCTBAHE HA TEXHOMONMUTE M TEXHUYECKUTE CpeacTBa 3a MexaHusauusi Ha
pacTuTenHaTa 3awuTa npu OpaHXepuMHOTO NPOM3BOACTBO. EQMH OT Ham-akTyanHuTte
BbMPOCK B NPOU3BOACTBOTO Ha pacTUTEsNHa NPOAYKUUS B OpaHXepuM € HamansiBaHe Ha
HenHaTa cebeCTONMHOCT Ypes NoBMLLABaHe NPOM3BOANTESNTHOCTTA Ha Tpyda U yBeNnuyaBaHe
aobumeute ot Kyntypute. o m3umcneHus B OpaHwa OTHOCUTENHUAT OAn 3a paboTHM
3annatn B opaHxepumte e noseye ot 20% OT cebeCTonHOCTTa Ha npoaykuusta. 3aToBa
OpaHXepUNHOTO NPOM3BOACTBO € TACHO CBbP3aHO C LUMpOKa MexaHu3auusi Ha paboTtaTa,
KakTo n obopyaBaHe U MHBEHTAap, BoAeLm 00 ePeKTUBHOCT M NoBeYe NpPoayKLMS.

TeHOoeHUMATa Ha HamansiBaHe Ha 3EeIIeHYYKONMPOM3BOACTBOTO B OpaHXepuu ce
Ob/DKA  Ha ronemuTe pasxoguM W HenpuenekatenHua Tpya. OcobeHo onacHo e
npunaraHeTo Ha npenapaTtyv Ha 3akpuTW NMOWWM KakBMTO ca opaHxepuute (Lin, 2021).

250


mailto:ivan_mortev@abv.bg
mailto:ivan_mortev@abv.bg












https://www.mzh.government.bg/media/filer_public/2021/12/07/ad_2021.pdf
https://agrobio.elmedia.net/bg/2015-2/editorials/машини-инвентар-иоборудванезаработаворанжерията_00614.html
https://agrobio.elmedia.net/bg/2015-2/editorials/машини-инвентар-иоборудванезаработаворанжерията_00614.html
https://agrobio.elmedia.net/bg/2015-2/editorials/машини-инвентар-иоборудванезаработаворанжерията_00614.html
https://agrobio.elmedia.net/bg/2015-2/editorials/машини-инвентар-иоборудванезаработаворанжерията_00614.html
https://agrobio.elmedia.net/bg/2015-2/editorials/машини-инвентар-иоборудванезаработаворанжерията_00614.html
https://agrobio.elmedia.net/bg/2015-2/editorials/машини-инвентар-иоборудванезаработаворанжерията_00614.html
https://agrobio.elmedia.net/bg/2015-2/editorials/машини-инвентар-иоборудванезаработаворанжерията_00614.html
https://www.plant-protection.com/article/896
https://agri.bg/novini/2019-g-v-selskoto-stopanstvo-oranzheriyno-proizvodstvo



https://agri.bg/novini/uchat-fermeri-na-integrirana-rastitelna-zashtita-v-oranzherii
https://agroplovdiv.bg/66455/интегрирана-растителна-защита-в-оран/
https://agroplovdiv.bg/66455/интегрирана-растителна-защита-в-оран/
https://agroplovdiv.bg/66455/интегрирана-растителна-защита-в-оран/
https://agroplovdiv.bg/66455/интегрирана-растителна-защита-в-оран/
https://agroplovdiv.bg/66455/интегрирана-растителна-защита-в-оран/
https://www.bgfermer.bg/article/9504295
https://www.opora.bg/46-praskachka-za-oranzheriya-marka-munkhof,-holandiya.html
https://finansirane.eu/оранжерията-едно-по-добро-бъдеще-за-ва/
https://finansirane.eu/оранжерията-едно-по-добро-бъдеще-за-ва/
https://finansirane.eu/оранжерията-едно-по-добро-бъдеще-за-ва/
https://finansirane.eu/оранжерията-едно-по-добро-бъдеще-за-ва/
https://finansirane.eu/оранжерията-едно-по-добро-бъдеще-за-ва/
https://nauka.bg/sshhnost-i-znachenie-na-rastitelnata-za/
https://www.plant-protection.com/article/882
https://www.sciencedirect.com/science/article/pii/S026121942030435X#!
https://www.sciencedirect.com/science/article/pii/S026121942030435X#!
https://www.sciencedirect.com/science/article/pii/S026121942030435X#!
https://www.sciencedirect.com/science/article/pii/S026121942030435X#!
https://www.sciencedirect.com/science/article/pii/S026121942030435X#!
https://www.sciencedirect.com/science/article/pii/S026121942030435X#!
https://www.sciencedirect.com/science/article/pii/S026121942030435X#!
https://www.sciencedirect.com/science/article/pii/S026121942030435X#!
https://www.sciencedirect.com/journal/crop-protection
https://www.sciencedirect.com/journal/crop-protection/vol/142/suppl/C
https://www.sciencedirect.com/science/article/pii/S026121942030435X
https://doi.org/10.1016/j.cropro.2020.105502
https://www.sciencedirect.com/science/article/abs/pii/S0261219415301253?via%3Dihub

EKONOIMMA 1 ArPOTEXHONOIMNN — dYHOAMEHTAJTHA HAYKA N MPAKTUYECKA PEANTNM3ALINA
BEM3HEC MOJEJIN 3A NMOOOBPABAHE 3PABETO HA MOYBATA

TEOPETUYHU NPEANOCTABKU 3A U3MNOJISBBAHETO HA NMPEHOCUMA
XWOPABJINYHA OBYBAPABAHHA JIEBEOKA NP OBMUB HA IPEBHOPA3SMEPHA
ObPBECUHA B OTINIEAHU CEYM

}0. U. EHakueB', K. I". CtecbanoB?, T. M. Kpymos?

"MHcmumym no noyeosHaHue, azpomexHono2UU U 3awuma Ha pacmeHusima
"Hukona lywkapos”
2JlecomexHuyecku YHusepcumem

“e-mail: yenakiev@yahoo.co.uk

Pe3ome

PaspaboTteHn ca TeopeTM4yHM TMpeanocTaBkM 3a M3Mof3BaHe Ha MpeHocuma
xnogpasnuyHa geybapabaHHa nebenka npu gobue Ha gpebHopasmepHa ObpBecuHa OT
otrnegHn ceyn. OBocHoBaHa e HeobxoguMmocTTa OoT gobuBaHeTo Ha ApebHopasmepHa
AbpBECMHA MpX MpPOBEXAAaHEeTO Ha OTregHn ceuys B Maga Bb3pacT, KOUTo ce
XapakTepuampaT C HUCKA WHTEH3MBHOCT, HEXOMOreHHOCT M MHOro Hucka obemHa
NNbTHOCT. 3non3BaHeTo Ha NpeHocuMa xuapaesnuyHa apybapabaHHa nebenka B mnaam
HacaxgeHusl No3BoONisiBa Aa pewn peguua npobnemu, CBbp3aHM C MexaHusauusiTa Ha
Han-TPyAOEMKUTE MpoLecM MO CbOMpaHETO M M3BNUYAHETO Ha AbpBECUMHATaA OT Teau
HacaXXgeHus!, a CbLLO Taka U Ha BPEMEHHW CKIlaoBe.

Knw4oeu Oymu: TeopeTuUdHM npeanocTaBkM, MNPeHocumMa  XuapasrivyHa
ABybapabaHHa nebegka, ApebHopasMmepHa [ObpBecuHa, OTrnegHn cedun, 6Buomaca,
EHEPrUUHU HYXOMW.

THEORETICAL PREREQUISITES FOR THE USE OF A PORTABLE HYDRAULIC
DOUBLE-DRUM WINCH IN THE HARVESTING OF SMALL-SIZED TIMBER IN
MANAGED FORESTS

Y. I. Enakiev'*, K. G. Stefanov?, T. P. Krumov?®

"Nikola Poushkarov Institute of soil science, agrotechnologies and plant protection
(Sofia, Bulgaria)
2University of Forestry

“e-mail: yenakiev@yahoo.co.uk

Abstract

Theoretical prerequisites have been developed for the use of a portable hydraulic
double-drum winch in the harvesting of small-sized timber in thinning operations. The
necessity of harvesting small-sized timber during thinning operations at a young age has
been justified, characterized by low intensity, heterogeneity, and very low bulk density. The
use of a portable hydraulic double-drum winch in young stands allows for the resolution of
several issues related to the mechanization of the most labor-intensive processes of
collecting and extracting timber from these stands, as well as from temporary storage
sites.

Key words: theoretical prerequisites, portable hydraulic double-drum winch, small-
sized wood, tending cuts, biomass, energy needs.
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INVESTIGATING OPTIMAL CONDITIONS FOR HIGHEST BIOSYNTHESIS OF
SURFACTANTS BY STREPTOMYCES 2265

Ivo Ganchev'*, Lev Tribis?, Veselin Pankov?, Vasil Hristov', Apostol Tododrov',
Tsvetan Valev?, Radostina Georgieva1

"Trakia University of Stara Zagora,
Faculty of Technics and Technologies of Yambol,
38 Graf Ignatiev str., 8602, Yambol, Bulgatria,
2 Agriculture Academy, The “Nikola Poushkarov” Institute of Soil Science,
Agrotechnologies and Plant Protection,
7 Shosse Bankya str., 1331 Sofia, Bulgaria

*e-mail: ivotg@abv.bg

Abstract

Biosurfactants are emerging as suitable alternatives to the predominant less
sustainable petroleum-derived counterparts. The production process of biosurfactants in a
life cycle assessment context concerns the steps from resource extraction (cradle) to when
it leaves the factory. The composition of the laboratory media on which biosurfactants
producing microorganisms grow is critical to the production yield and type of produced
product. The present study describes a structural features of biosurfactants, produced by
Streptomyces spp. isolated from soil from the South Bulgaria region. The highest
biosurfactant production (2.75 g/L) was obtained under the optimal conditions of 2% (w/v)
used starch as a carbon source, 2% (w/v) yeast extract as a nitrogen source and sodium
chlorige at 3%, at pH 6.0 and at temperature of cultivation of 30°C.

Key words: Biosurfactant, Streptomyces ssp., Glycolipid, Biosynthesis, Antimicrobial
Activity, Growth study.

Introduction

Biosurfactants are microbial or plant-based compounds that exhibit apparent surface
and emulsifying activities. They are amphiphilic com pounds contain hydrophobic and
hydrophilic moieties which produced on living microbial cell sur faces, or excreted in the
extracellular spaces [Cazals et al., 2020]. The versatile properties of biosurfactants also
enabled them to be used in agriculture, mainly to replace synthetic surfactants in
formulations of pesticides and agrochemicals, favouring the expansion of "green
chemistry" in this sector in response to the need to reduce/eliminate negative impacts on
the environment and human health due to the excessive use of chemical compounds
[Elazzazy et al., 2015]. Rhamnolipid and lipopeptide biosurfactants are associated with an
improvement in soil quality, which is important for the production of crops, as these natural
compounds serve as bioremediation agents of soils, surface water, groundwater, and
waste streams contaminated with hydrophobic organic compounds, such as polycyclic
aromatic hydrocarbons [Wang et al., 2022] and metals [Hentati et al., 2021]. Due to their
antimicrobial activity, biosurfactants from the lipid classes of mannosylerythritol,
rhamnolipids, and lipopeptides can also be used as biopesticides to control different pests,
pathogens, phytopathogenic fungi, and weeds [Elazzazy et al., 2015]. Lipopeptides
produced by Pseudomonas putida and Pseudomonas fluorescens respectively cause the
lysis of Phytophthora capsica zoospores, which cause the “damping off” of cucumbers
[Hentati et al., 2021], and inhibit the growth of phytopathogens, such as Pythium ultimum,
Fusarium oxysporum and Phytophthora cryptogea [Gomes et al., 2018]. Other lipopeptides
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Abstract

Surface active agent contain a mixture of hydrophobic and hydrophilic constituents
making the molecule amphipathic (most of the biosurfactants) thus giving them an
effective active area in both the kind (hydrophobic and hydrophilic) of surfaces. The
biochemical study and the structural characterizations such as Fourier transform infrared
spectroscopy and thermal stability analysis confirmed the glycolipid nature of the isolated
biosurfactant by Streptomyces 2265 strain. An efficient water surface tension significantly
decreases from 60.0 mN/ m to 19.8 mN/m, however, the isolated biosurfactant, has a
micelle concentration of 50 mg/L. The emulsifying activity and stability of biosurfactant by
Streptomyces spp. were also studied at the various conditions like temperature, pH and
NaCl concentrations, which were found to be 5%, 6%, and 7% respectively.

Key words: Biosurfactant, Streptomyces 2265, Infrared spectral features, Thermal
analysis.

Introduction

Microorganisms produce many different/unique amphiphilic metabolites displaying a
considerable structural diversity. Most biosurfactants are low-molecular-weight microbial
amphiphiles, which typically consist of a hydrophilic head group and a hydrophobic tail and
can include a diversity of subunits such a sugars, fatty acids, amino acids, and carboxylic
acid groups [Das and Kumar, 2019].

Glycolipids comprise the greatest share of commercially available microbial
surfactants. They are composed of a nonsugar component, the aglycone, and a
saccharide, the glycone. Many different glycones are found in microbial biosurfactants, the
most prominent being rhamnose in rhamnolipids or sophorose in sophorolipids. These
structures are particularly interesting since many glycolipids show a high efficiency at
lowering interfacial energy and concurrently good biological degradability. Furthermore,
they can be produced from renewable raw materials [Joshi et al., 2008]. It was found that
rhamnolipids and sophorolipids (along with sodium dodecy! sulphate and some organic
acids) have biofilm disruption abilities and antibacterial properties [Diaz De Rienzo et al.,
2016]. The results of this study demonstrated that the processes in which rhamnolipids
and sophorolipids counteract bacteria could be different. Sophorolipids displayed
antimicrobial effects that happened between the exponential and stationary phases, but
rhamnolipids suppressed bacterial growth during the exponential phase, which may
indicate that they have an impact on cell division.

Besides glycolipids, lipopeptides are another class of biosurfactants of high
commercial and scientific interest. Microbial lipopeptides are cyclic peptides that are
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Abstract

This article analyzes the quality of vegetable oils and their energy-intensive
purification process. Hypotheses forming the basis for an innovative vegetable oil
purification project are presented. A schematic of vegetable oil purification by physical
methods, including ultrasonic and electromagnetic equipment, is provided. The
fundamental differences between the proposed innovative idea and traditional methods of
vegetable oil purification are discussed.

Key words: hydration, filtration, vegetable oil, electric field, ultrasonic field.

Introduction

Ensuring the biological and ecological safety of food products, particularly fats, is a
key goal in their production. In the production of vegetable oils, environmental purity is
achieved through technological processes that remove unwanted compounds and
impurities (pesticides, toxic elements, carcinogens, etc.) (Osadchuk et al., 2020; Osadchuk
et al., 2022).

At the same time, certain beneficial bioactive components such as phospholipids,
phytosterols, and tocopherols are partially extracted, reducing their levels and altering their
essential ratios (Mahmood-Fashandi et al., 2017). For example, the high content of
polyunsaturated fatty acids in corn oil, coupled with -sitosterol levels up to 700 mg per kg,
endows it with therapeutic properties beneficial for cardiovascular diseases and
atherosclerosis (Rudyk et al., 2015).

Relevance

It is well-known that the physiological properties of vegetable oils depend on their
fatty acid composition and ratios, as well as the presence of biologically active compounds
(phospholipids, sterols, tocopherols, carotenoids, etc.). However, natural fats and
vegetable oils are not ideal products in terms of physiological completeness, as each
typically has a deficiency or excess of one or several components. Nonetheless, they
represent a valuable source of anti-sclerotic and bioactive substances - essential
polyunsaturated fatty acids (PUFA) such as linoleic (w-6) and linolenic (w-3) acids,
phosphatides, sterols, and fat-soluble vitamins (Simakhina, 2008).

Literature Review

Scientific studies across various laboratories have shown that certain oil and fat
components, as well as their oxidation and decomposition products, can be hazardous to
health. Cholesterol itself does not cause atherosclerotic plagque formation; rather, it is the
oxidized products that form complex ester compounds with saturated fatty acids
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BbPXY OPASMEPUTEJNTHUTE SABUCUMOCTU NP TPbBONMPOBOOUTE 3A
KAMNKOBO HAIMNOABAHE

ON THE DIMENSIONING DEPENDENCIES OF DRIP IRRIGATION PIPELINES
PymeH MapgxeB*
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lMywkapos’,
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BwBeneHue

CuctemuTe 3a KankoBO HanosBaHe ca HaMepunu TBbPAE rosfisiMo NPUOXeHue y Hac
N B YyxbnHa, 0cobBeHO 3a HanosiBaHe Ha 3eNeHYyLM, MHTEH3UBHM KyNTYpW, NI0351, OBOLLHMN
rpaguHn n gp. B bbnrapus kankoBOoTO HamnosiBaHeE ce pasnpocTpaHsiBa CpaBHUTENHO
LLMPOKO N HEroaTa NepCrnekTMBHOCT, KAKTO M HEroBaTa Bb3MOXHOCT 3a NpuiaraHeTo My 1
pasLWMpPEHO M3MOM3BaHe NpU arpoknMMaTUYHaTa XxapakTepucTuka Ha cTpaHaTa ce JoKasBa
N Ha NpakTuka.

OT cBO4 cTpaHa KankoBOTO HamnosiBaHe KaTo TEXHOMOTUS 3a HanosiBaHe AaBa peariHu
Bb3MOXHOCTU 3a MO - eeKTUBHO M3NON3BaHE Ha BodaTa 3a NonvMBaHe, KOSITO € B npsika
Bpb3ka C pasBUTMETO Ha MenvopauuuTe Yy Hac nopagu [octa OrpaHuYeHuTe
Bb3MOXHOCTU Ha BOLOM3TOYHMUUTE M HapacTBawmTe NOoTpebHOCTN OT BOAA BbB BCUYKM
CEKTOPM Ha MKOHOMMKaTA.

LLnNpoKoTO npunoxeHne Ha Tasn TEXHONMOrMs € CrneacTBME  Ha 3aBULLIEHUTE
TEXHUYECKU, TEXHOMOMMYHN U MKOHOMMYECKN MOKa3aTemnu Ha KarnkoBOTO HamnosiBaHe U He
MankoTo MNpeuMyLlecTBa Ha HoBaTa TEXHOMOMMS CNpPsSMO TPAaAULMOHHUTE HauMHW 3a
HanosiBaHe. ToBa Ce ObJ/MKM Ha pauMoOHanHOTO M NecTenMBO U3Non3BaHe Ha BodaTta, Ha
no-necHata aBTOMATU3UPYEMOCT Ha MNpPoLEeCcUTe, Ha MKOHOMMYECKaTa W3rogHOCT, Ha
CbYeTaHO M NoKanuanpaHo nogasaHe Ha Topose u np. lNpenmyliecTBaTta ca NpeanMHO B
ONTUMWU3NPAHOTO M3MNON3BaHE Ha BoAdaTa M B NO-ManobpoeH ekcnnoaTauMoHEH NepcoHan
U ce nposBsaBaT B MNO-TONsAMa CTENeH Npu HanosiBaHe Ha OBOLHM HacaXdeHus, noss,
3€MEeHYYKOBM 1 OPYrn KyNTypw.

Mo cBosiTa CbWHOCT TE3NM CUCTEMM MpPeacTaBnsiBaT HAMoOPHM MpPEeXu OoT
TpbbonpoBoAn — rnaBeH - TpaHCNOPTMpALY, pas3npedenuTenieH M MNOMIMBHUM  Kpuna,
3axpaHBaHW OT BOAOM3TOYHUK Ype3 nomneHa n unTbpHa CTaHUus.

CbcTosiHMe Ha npobnema

MonneHuTe TpbbOONpPOBOAU NpUTEXaBaT cneundunyHn ocobeHoCTn, NpomnsTnYaLLmM ot
TOBa, Ye Mo AbJPKMHATA UM PEXUMDBT Ha TEYEHMETO NpeMrMHaBa BUHaru ot TypbyneHTeH B
namvHapeH. YcTaHoBsiBa ce, Ye npexoda Mexay Te3n ABa pexuma ¢opmupa obnacrt,
KOSATO € HauMeHyBaHa obnacT C Mpexo4HO KpuTuydeH pexum. o AbmkMHaTa Ha Tasu
obnacTt Te4YeHMeTo He e NTaMMHApPHO — He ce Noa4vMHsBa Ha 3akoHa Ha XareH — [lyasiie, He
e 1 TypOyneHTHO — He M3NbfHsABa 3akoHa Ha bnasuyc. PexumbT Ha TOBa TeuyeHue e
HapeyeH NpPexoAHO KPUTMYEH U 3a NbpPBM MbT 3a HEro ca YCTAaHOBEHW rpaHuunUTE ©
xvapasnuyHu 3asmcmumocTtu 3a A = f(Re) n 3a haar = f(Q).

MocnegHaTta obxBawa 3HaymMMa 4acT OT Ab/KMHaTa Ha Tpbbonposoaa - ot 30 go
50%. Ot pgpyra cTpaHa ce oOkasBa, 4e€ TO3M MpPeExXod MMa KOPEHHO pPasfivyHu
opas3MepuUTeSiHN 3aBUCUMOCTU CNPSMO Te3n OT NlaMuHapHaTta u TypbyneHTHaTa obnacTu.

283


mailto:hydroigr@abv.bg










EKONOIMMA 1 ArPOTEXHONOIMNN — dYHOAMEHTAJTHA HAYKA N MPAKTUYECKA PEANTNM3ALINA
BEM3HEC MOJEJIN 3A NMOOOBPABAHE 3PABETO HA MOYBATA

3ACOJIEHUTE No4Bu KATO U3TOYHUK HA HOBU AHTUMUKPOBHU BELLIECTBA.
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Pe3ome

[lHec 4oBeyecTBOTO ce wu3nNpaBA npeg HoB rnobaneH 3gpaseH npobnem —
aHTUBMOTUYHATA PE3UCTEHTHOCT. TpaguLMOHHO U3MNON3BaHUTE OHEC aHTMOBMOTULUKM cTaBaT
BCe no-HeedekTnBHW. ToBa Hanara TbpCeHe Ha HOBM aHTMMUKPOOHKM BelwlecTBa (AMB) ot
HOBW HeuscnegBaHU M3TOYHWUMW. 3acofieHuTe MOo4YBM Ca €eKOSIOrMYyHa HuLWa 3a CIOXHO
CbobLLECTBO OT xanodunHn GakTepumn, KOUTO CUHTE3upaT pasHoobpasme OT BTOPUYHU
meTabonutn B ToBa Yncno n AMB.

Llenta Ha HaweTo wu3cnegBaHe OGelwe pa wusonuvpame xanodunHu ©Gaktepun
npogyueHTn Ha AMB oT 3aconeHa no4ysa, cbbpaHa Ha TepuTopusiTa Ha [lpoBaguinckaTa
cosnHvua B bnrapus.

[MbpBOHavanHo Gele npoeBegeHa ONTUMMU3AUUSA HA U3ONMPAHETO C LeSsT MakcuMmarHa
eKCTKpakums Ha knetkute. Mpyn MbpBUYHUS CKPUHUHI aHTUBaKTepUanHUAaT noteHuwan Ha
nsonatute OGelwe ouUeHEH 4pe3 MeToda Ha OBOWHMA arap cpewy Escherichia coli w
Staphylococcus epidermidis. Cnep ToBa M3onatute 6sxa OONBIAHUTENHO CKPUHUPAHW
cpewy ©GesonacHn poacTteeHnum Ha natoreHunte ot ESKAPE rpynata. Hakpas
aHTubakTepmanHata aKTMBHOCT Ha usonatute 6elle KONMYECTBEHO OueHeHa 4pes3
ANCKOBO- N SIMKOBO ANY3NOHEH METOA B NeTpuTa ¢ arapoBa cpeja.

OntumanHata npouenypa 3a M3onupaHe U3ncKBalle CycneHaupaHe Ha noyseHata
npoba B 50 mM Na-nupodocdar, 3x1 MMH XOMOreHmsnpaHe 4pe3 BOpPTEKCUPaHE WU
kyntusmpaHe Bbpxy HM 10% xpaHutenHa cpena. baxa nsonvpaxm obwo 32 npogyueHTa
Ha AMB. o BpemMe Ha NbPBUYHUS CKPUHUHI 6 un3onata nokasaxa aHTubakTepuanHa
aKTMBHOCT cpelly S. epidermidis n 12 cpewy E. coli. BTOPUYHUAT CKPUHWUHT NOTBbPAMU
aHTMbakTepuanHata akTMBHOCT Ha 15 oT usonatute. Bcekn eguH OT TAX AeMOHCTpupa
MHXMOMpaHe Ha pacTexa Ha NoHe eauwH OT m3crnenBaHuTe natoreHn. KonudectBeHuTe
pesyntatu 3a aHTMbakTepuanHaTa akTMBHOCT Ha Wu3onatuTe nokasaxa 30HM Ha
NMHXMBMpaHU oT nopsiabka Ha 15 — 30 mm.

HaweTo n3cnegsaHe nokasea, Ye 3acorneHute novsu buxa mornv ga ce uscnensaTt
KaTo HagexaeH npupogeH N3TodHnkK Ha Hosn AMB.

Knroyoeu dymu: xanopunhHmn 6aktepmm, aHTMMMKPOOHN BeLecTBa, 3acofneHa noyea.
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Agricultural Academy

*e-mail: marihristova@hotmail.com

Abstract

The study examines the dynamics of humus content in two different soil types —
Vertisols (Bozhurishte) and Fluvisols (Tsalapitsa) — to assess the impact of mineral
fertilization and plant residues on the dynamics of soil organic matter (humus). The
research was conducted within a uniform field trial in the spring of 2024, following wheat
cultivation in 2023, under different fertilization levels (TO, T1, T2, T3) in both experiments.

The Vertisols in Bozhurishte is characterized by a moderate humus content (3.5%)
and a stable humus system dominated by calcium humates. The high clay content in the
soil favors the accumulation of persistent humus but may also limit the decomposition of
organic residues due to reduced aeration. At the beginning of the experiment, differences
were observed among the treatments (T1 > T3 > TO > T2). However, by 2024, the
incorporation of plant residues and microbial activity led to an equalization of humus
content among the treatments.

The Fluvisols in Tsalapitsa, with a lower soil organic matter content (1.7%), has a
limited humus capacity despite the high quality of its humic acids. The differences between
treatments remained significant, with the highest mineral fertilizer doses (N18P14)
resulting in the greatest accumulation of organic carbon. However, humification and
mineralization processes occurred more intensively, suggesting the need for additional
organic amendments to sustainably improve soil fertility.

The results indicate that Vertisols provides a stable basis for humus accumulation
and responds well to mineral fertilization, whereas Fluvisols is characterized by faster
organic matter mineralization, necessitating combined strategies for improving the humus
balance through both organic and mineral amendments.
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Abstract

Artificial intelligence (Al) is being increasingly applied in scientific research,
particularly in the writing of scientific papers. With advancements in natural language
processing and machine learning, Al offers powerful tools for automating various aspects
of the writing process.

Al supports researchers in their work by searching for scientific literature to formulate
clear and concise summaries. One of the primary ways that Al helps is through automatic
text generation. This allows researchers to draft initial versions of their papers or revise
existing content, thereby saving time and effort. Al can also assist with grammar and style
checks, ensuring that the scientific language is tailored to the specific requirements of
academic journals.

Another key aspect of Al usage is its ability to analyze large datasets and extract the
most important information. This enables researchers to conduct literature reviews more
quickly and effectively by synthesizing new ideas. Moreover, Al tools assist with citation
management by suggesting appropriate sources and by formatting references according to
established standards.

In conclusion, artificial intelligence provides researchers with valuable tools to
simplify the writing process, which not only saves time, but also enhances the quality of
scientific publications.

Key words: Artificial intelligence (Al), scientific papers, text generation, proofreading.
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ONPEAENAHE HA CNEAU OT ENEMEHTU B NPOBU CBHC CJIIOXEH MATPUYEH
CBbCTAB C NOMOLUTA HA ONTUYHA EMUCUOHHA CTNEKTPOMETPUA C
MHAOYKTUBHO CBBP3AHA INMJTA3MA ICP-OES, NPEAMMCTBA U HEOOCTATbLMU
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Abstract

Modern environmental science requires methods, which ensure a multi-element
analysis of a wide variety of sample types and ability to detect a large number of chemical
elements at threshold concentration levels. Inductively coupled plasma optical emission
spectrometry (ICP-OES) is well known for its exceptional accuracy, precision as well as
low detection limits. The main application field is environment samples such as water,
soils, sludges, air. Determination of Hg, As, Se, Zn, Be, Pt, Cd, Sb, B, Cu, Mn, Pb, Sn, Bi,
Cr, U, Tl and Ba in environmental materials, containing Al, Ca, Mg, Fe and Ti as complex
matrix were conducted. The conventional figures of merit such as limits of detection,
background behavior, spectral and multiplicative interferences in the presence of matrices
with different compositions for two commercially available spectrometers with different
spectral resolutions were compared. Sample introduction systems including conventional
pneumatic and ultrasonic pulverization were juxtaposed. For some hydride forming
elements such as As, Se, Sb and Hg the hydride generation techniqgue as Concomitant
Metals Analyzer (CMA) were used to improve the sensitivity and detection limits.
Optimization procedure from point of view of lowering of the detection limits was applied in
all cases.
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Abstract

In the closed Antarctic ecosystem of Livingstone Island, South Shetland Islands,
Antarctica, additional above-background exposure from natural radioactive sources, can
be the result of intercontinental air transport, from active volcanic activity, erosion,
washout, sedimentation, and others. One of the characteristics of the island landscape is
the presence of a layer of volcanic ash with a thickness of 1 to 5 and more cm., deposited
as a result of the eruption of the Pleistocene active volcano Deception, located on the
island of the same name, 30 km south of Livingston. Although its last eruption was 33
years ago, traces of volcanic activity are still recorded in all the islands from the South
Shetland archipelago, to the northern coast of the Antarctic continent. As seismic activity in
the Livingstone Island area shows significant activity (up to over 150 earthquakes per day,
over 8 months, in 2014), volcanism and additional deposition of volcanic ash is warranted.
The research conducted at the Bulgarian Antarctic Base (BAB) "St. Kliment Ohridski" in
2023 aims to establish the concentration of natural radionuclides in the biotopes of the
Antarctic ecosystem and the possible radiation risk for the Antarctic biocenosis. In order to
track temporal changes such as migration, sedimentation and accumulation, a comparison
is made of the results of these indicators carried out during the first expedition, with the
participation of scientists from IPAZR "N. Poushkarov", in 2012.

The content of Pb-210, Th-232, U-238, Ra-226, K-40 and anthropogenic Cs-137 in
soil samples and volcanic ash samples in the area of BAB, Perunica Glacier and
Hanapoint was investigated by gamma spectrometric analysis.

Over the ten-year study period, volcanic ash results showed a decrease in
radioisotope activity. No such clear trend was observed in the soil samples.
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Abstract

The nuclear accident in Fukushima (11.03.2011) was assessed with the highest 7
degree of danger, according to the International scale of nuclear events. Unlike the
Chernobyl accident, at the Fukushima Daiichi nuclear plant, the contamination is much
more localized. Atmospheric conditions at the time of the nuclear incident allowed large air
masses to drift over the ocean surface, reducing soil contamination. The total amount of
released cesium-137 that contaminated seawater is about 11 PBq, and that of cesium
deposited on the soil is about 7 PBqg. The affected territory covers an area of 9,000 km2. A
large-scale removal of the surface 5 cm soil layer from the economic and residential areas
was carried out on part of it. This reduces radioisotope activity by 80%. Forest areas that
remain uncontaminated occupy more than 70% of the affected territory. 13 years after the
nuclear accident, intensive environmental monitoring continues. Heavy rainfall during the
monsoon period causes erosion and leaching of Cs from contaminated forest areas. This
determines the lateral migration, sedimentation and riverine transport of radioactive
cesium. Thus, the non-decontaminated territories become a source of secondary
introduction of long-lived radionuclides into the environment and can increase their content
in fresh water. The Abukuma River, as the largest river in Fukushima Prefecture, is subject
to continuous radiochemical assessment of cesium-137 activity.

The main soil type in the region is high in clay. This contributes to the rapid fixation of
cesium in the surface soil layer, its more difficult solubility and less mobility. However,
cesium from the soil enters the plants. In 2024, the content of cesium in the pollen of
flowering plants and its accumulation in bees and bee products was investigated. The
resulting measured pollen activity is equivalent to honey bee contamination. The
measured concentration of cesium activity in an Asian hornet was 10 times higher than
that of bees.

The norms for natural background radiation in Japan are between 0.05+0.2 pSv/h. In
June 2024, its highest measured value was over 20 uSv/h. However, Fukushima
prefecture has seen a recovery to levels close to those before the 2011 accident. In early
2024, the Japanese government allowed the settlement of some of the depopulated areas
and the resumption of agricultural activities in them.
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THERMAL PROPERTIES OF CHERNOZEMS AS A RESULT OF AGRICULTURAL
PRACTICES FOR MITIGATION OF AGROECOLOGICAL RISKS

Katerina Doneva'*, Milena Kercheva', Gergana Kuncheva', Viktor Kolchakov',
Plamena Nikolova?

'Institute of Soil Science, Agrotechnology and Plant Protection “Nikola Poushkarov”, 1080
Sofia, Bulgaria
2University of Ruse “Angel Kanchev”, 7017 Ruse, Bulgaria

*e-mail: k.doneva@issapp-pushkarov.org

Abstract

In the current study the field experiments were conducted on moderately eroded
Epicalcic Chernozem, in the experimental field near the village of Trastenik, Ruse and on
Haplic Chernozem near the village of Kalipetrovo, Silistra, North Bulgaria. The grown
crops were winter wheat, maize and sunflower, and also there were measurements in
fallow land. The soil tillage treatments were conventional along the slope (control),
conventional across the slope, minimum tillage and cultivation of a pre-crop, which was
used for green manure in the experimental field for erosion control in Trastenik. In the
experimental field near the village of Kalipetrovo, where are studied water saving
agrotechnologies on flat terrain, was applied subsoil ripper tillage in order to mitigate the
consequences of the drought.

The aim was to evaluate soil thermal properties which were measured directly using
KD2Pro device in the field (TR-1 sensor) at transitory soil moisture and also of undisturbed
soil samples (SH-1 sensor) during the process of drainage at different matric potential in
laboratory conditions. The obtained data for thermal conductivity, thermal diffusivity and
volumetric heat capacity are presented as a function of soil water content.

Key words: Epicalcic Chernozem, Haplic Chernozem, soil thermal properties.
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INFLUENCE OF BIOLOGICAL PREPARATIONS AND BEAUVERIA BASSIANA
STRAINS ON THE SOIL MICROBIOTA OF LEACHED CHERNOZEM (ROUSSE
REGION) DURING BEAN CULTIVATION

Tsvetelina Metodieva'*, Ana Katsarova', Tsvetina Paparkova', Miladin Nazarkov',
lliana Ivanova?, Ralitsa Gavrilova®, Hristo Valchovski'
" Institute of Soil Science, Agrotechnologies and Plant Protection "Nikola Pushkarov"
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Abstract

The study is aimed to explore the effect of biological agents with trade name -
“‘Naturalis” and “Softguard” and strains of Beauveria bassiana 339, 538, 730 in the
cultivation of beans under non-irrigated conditions at Leached Chernozem (Rousse
region). Indicators related to the changes in the count of the main taxonomic and
physiological groups of soil microorganisms and the production of CO», biomass carbon
and B-glucosidase activity were investigated. The study revealed that all applied biological
agents product and strains Beauveria bassiana have positive effect on B-glucosidase
activity. An increase in the populations of micromycetes, ammonifying bacteria and
actinomycetes was observed in strain Beauveria bassiana 339 and an increase in count of
ammonifying bacteria in strain Beauveria bassiana 538. A positive increase in the count of
cellulose-degrading microorganisms was found in the combined variant with biological
agents - “Naturalis” and “Softguard”.

Key words: biological agents, Beauveria bassiana, soil microorganisms, soil
respiration, B - glucosidase activity.
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ANALYSIS OF THE RESULTS FROM THE SOIL RESTORING
STRATEGIES IMPLEMENTATION - BOZHURISHTE EXPERIMENTAL FIELD

Viktor Kolchakov'*, Martin Banov', Irena Atanassova', Veneta Krasteva', Dimitre
Nikolov?, lvan Boevsky?, Ekatherina Tzvetanova®, Krasimir Kostenarov?

"Agricultural Academy, “N. Poushkarov” Institute of Soil Science, Agrotechnologies and
Plant Protection, Sofia, Bulgaria
°New Bulgarian University
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Abstract

The territory of the experimental field is part of the experimental areas of the N.
Poushkarov Institute of Soil Science Agrotechnologies and Plant Protection. The field has
an area of 130 dk and the soil differences are represented by Vertisol.

In connection with the implementation of work packages 1 "Farm networking and
farm scale monitoring in EU and China" and 3 "Integrating on-farm solutions for restoring
degraded soils, interpreting impact on soil health" under the TUdi project "Transforming
Unsustainable management of soils in key agricultural systems in EU and China.
Developing an integrated platform of alternatives to reverse soil degradation”, the
collection and systematization of data from the conducted experiments was carried out on
the territory of the experimental field.

The following experiments are carried out on the territory of the experimental field:

e variants of processing systems - intensive and minimal;

« fertilization rates;

e tracking of integrated weed control;

« the biometric and phenological indicators of the cultivated corn crop were

processed.

In 2022 a field experiments were carried out in the Experimental field Bozhurishte on
Vertisol with corn for grain (Zea mays, L.) in 2 crop rotations. The previous crops were
triticale in the first and wheat in the second rotation. Variants of processing systems have
been tested - intensive and minimal processing; of different rates of fertilization and of
integrated weed control, and their influence on the physical and agrochemical
characteristics, as well as on the biological condition of Vertisol, was established. The
results show that agrotechnical measures implemented in time have a significant impact
on the main physical parameters of the soil. Biometric and phenological indicators during
three phenophases of the cultivated crop in the two crop rotations were processed.

The significant influence of deeper tillage and mineral fertilization on the growth and
productive potential of maize was found. Treatment types and integrated weed control
based on new broad-spectrum herbicides used in combination with a biostimulant were
evaluated. It was established that of the tested agrotechnical factors, mechanical
processing has a significant impact on reducing the weeding of the crop in the initial
stages of corn development.

The highest average yields were obtained from the first rotation. The studied
agrochemical parameters of the soil show that the degree of stocking with mineral nitrogen
and potassium is average, while the content of absorbable phosphorus is significantly
lower.
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LAND EVALUATION OF AGRICULTURAL LANDS IN THE REGION OF STARA
ZAGORA, BULGARIA FOR GROWING CULTIVATED HAZELNUT
(CORYLUS AVELLANAL.)

Zornitsa Mitreva*, Ivanka Lyubenova, Maria lvanova, Irena Atanassova

Institute of Soil Science. Agrotechnologies and Plant Protection “Nikola Poushkarov’. 7
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Abstract

Land evaluation in the villages of Edrevo and Panicherevo, region Stara Zagora, has
been performed for growing cultivated hazelnuts in order to assess the agronomic
suitability of the agricultural land for this crop. The applied methodology for hazelnut is
newly developed and is in accordance with the requirements of the crop and climatic
conditions. According to the methodology used, the assessments of the individual land
characteristics were carried out according to pre-developed algorithms in two stages with
the first reaching a Soil Score (SS - the physico-chemical characteristics of soils are
assessed), and the second - a Field Evaluation Number (FEN - agro-ecological conditions
are assessed). According to the obtained values of FEN (for each soil sub-type) they are
classified by classes of agronomic suitability. The final classification scheme of the
assessed lands is in accordance with FAO recommendations. The obtained results are
spatially visualized in the form of a map showing the suitability of the agricultural lands of
the studied area for growing cultivated hazelnuts.

Key words: land evaluation, agronomic suitability, cultivated hazelnut.
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INCREASING THE DURABILITY OF WEARING PARTS AND WORKING ELEMENTS
OF AGRICULTURAL TECHNIQUES AND EQUIPMENT THROUGH ELECTRIC SPARK
AND GAS FLAME COATING

Georgi Kostadinov*, Todor Penyashki, Elena Dimitrova, lvan Mortev, Blagoj Elenov

Institute of soil science, agrotechnologies and plant protection ,Nikola Poushkarov*,
Agricultural Academy

*e-mail: g.kostadinov@issapp-pushkarov.org

Abstract

The essence and technological characteristics of the innovative methods of electric
spark deposition and gas flame layering are described in the work. The topography,
morphology, composition and structure, hardness and tribological properties of the
coatings obtained by both methods are shown. The possibilities for effective application of
both methods for both preliminary strengthening and restoration of worn parts and working
parts of machines and equipment for agricultural machinery are presented. Based on a
literature data and previous our author's results, suitable coating materials and layering
process parameters are indicated, which provide an increase in the wear resistance of
various hardened working parts by an average of 1.5 to 4 times.

Key words: electrospark deposition, gas flame spraying, coatings, carbides,
microhardness, wear resistance.
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CREATION OF A NEW TYPE OF COATINGS WITH INCREASED HARDNESS, WEAR
RESISTANCE AND TRIBO-EFFICIENCY FOR AGRICULTURAL EQUIPMENT
THROUGH ELECTRIC SPARK AND GAS FLAME COATING

Todor Penyashki*, Georgi Kostadinov

Institute of soil science, agrotechnologies and plant protection ,Nikola Poushkarov*,
Agricultural Academy

*e-mail: t.peniashki@issapp-pushkarov.org

Abstract

The paper describes the properties of a new type of new hard alloy wear-resistant
coatings intended for electrospark (ESD) and gas flame (GFS) lamination of wear and
working parts of agricultural machinery and equipment. For ESD GFS, multi-component
composite coating materials were created from the highly wear-resistant compounds WC,
TiB2 and B4C with a multi-metallic solder of Ni-Cr-B-Si and technological additives of Fe,
Co and C. Through metallographic and X-ray structural analysis, optical, electron
microscopic and tribological tests the topography, morphology, structure, microhardness
and tribological characteristics of the coatings were investigated. The numerical values of
the roughness, thickness and microhardness parameters of the obtained coatings were
determined. The conditions for obtaining coatings with appropriate geometric
characteristics, composition and structure to achieve maximally increased wear resistance
of surfaces subjected to various loads and operating conditions are defined. Up to 3-4
times higher durability compared to uncoated products was obtained.

Key words: electrospark deposition, gas flame sprawing, coatings, carbides,
borides, structure, microhardness, wear resistance.
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EFFECT OF LOCATION OF IRRIGATION DRIP PIPE UNDER DIFFERENT IRRIGATION
REGIMES ON YIELD OF BULGARIAN SORT GARLIC

Vesela Petrova-Branicheva*, Emil Dimitrov, Antoaneta Gigova

Institute of Soil Sciences, Agrotechnologies and Plant Protection “Nikola Poushkarov’,
Agricultural Academy, 7 Shosse Bankya Str., 1331, Sofia, Bulgaria
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Abstract

The change in the overall technologies of agricultural production in recent years is in
accordance with the new conditions and needs of agricultural crops and requires
optimization of the parameters of the irrigation regime of agricultural crops grown in
conditions of water deficit. Experimental studies were conducted in 2023 - 2024 under field
conditions on the territory of the experimental field "Chelopechene", on leached Cinnamon
forest soil with a summer garlic crop. A water-saving drip irrigation system is used for
irrigation. The irrigation wings are located on the surface and underground at a depth of
0.10 m. Five options were studied for optimal and disturbed irrigation regime of garlic. V1 -
subsoil drip irrigation - 100% irrigation rate, V2 - subsoil drip irrigation - 50% irrigation rate;
V3 - surface drip irrigation - 100% irrigation rate; V4 - surface drip irrigation - 50% irrigation
rate; V5 - non-irrigated variant.

The main objective is: Establishing the optimal irrigation regime and the influence of
different depths for laying irrigation wings for irrigation and fertigation on the yield of
summer garlic, Bulgarian variety.

Key words: drip irrigation, summer garlic - Bulgarian variety, yield, subsoil drip
irrigation.
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BIOECOLOGICAL AND PLANT SOCIOLOGICAL CHARACTERISTICS OF DESIGNED
WILDFLOWER MEADOWS IN URBAN ENVIRONMENT

Maria Hristova*
University of Forestry, Sofia

*e-mail: m.pl.hristova@gmail.com

Abstract

Designed wildflower meadows are intentionally created plant communities,
combining grasses and forbs with high species diversity. Widely implemented in urban
environments, these meadows contribute to biodiversity conservation and climate change
adaptation. Their resilience to poor and dry soils minimizes maintenance requirements and
reduces irrigation costs. The present study represents a literature analysis of the impact of
ecological, biological, and anthropogenic factors on the establishment and long-term
development of flowering meadows.

Climatic conditions, sunlight exposure, and soil properties are identified as critical to
the successful development of wildflower meadows. Species competition, sowing
techniques, and maintenance strategies significantly affect species diversity and
ecosystem stability. Mowing once or twice annually is shown to effectively control
dominant species, sustain aesthetic appeal, and enhance diversity. Additional practices,
such as mulching and soil moisture management, promote seed germination while
suppressing weeds.

Wildflower meadows represent sustainable urban green spaces that integrate
aesthetic appeal, ecological functionality, and biodiversity.

Key words: Wildflower meadows, sustainability, ecological value, urban landscape,
biodiversity, ecosystem services.
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IMPACT OF SEED PRODUCTION ON SOIL FUNCTIONS: INSIGHTS FROM THE
NOVASOIL PROJECT SEMINAR IN ESTONIA
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Abstract

The seminar held in Estonia as part of the NOVASOIL project aimed to engage
stakeholders in discussions about the impact of seed production on soil functions, focusing
on soil health challenges and potential solutions within Estonia's agricultural landscape.
Certified seed production is essential for ensuring high-quality seed material, leading to
more efficient crop yields. However, various constraints - such as poor soil structure due to
intensive tillage, heavy pesticide use, limited organic fertilization, and minimal use of green
manures - pose significant challenges to soil quality and biodiversity within seed
production systems. The seminar explored the role of incentives and payment schemes in
balancing seed production with soil health objectives. Three incentive types were
evaluated: 1. Basic income support payment, which encourages winter plant cover to
reduce erosion. 2. Environment-friendly production eco plan, mandating the use of certified
seeds and sustainable practices, though challenging in seed production systems. 3.
Support for land melioration, aimed at agricultural and forestry infrastructure development
for long-term soil productivity. Stakeholders recommended that policymakers promote
certified seeds more broadly, particularly for varieties that reduce pesticide use, tillage
requirements, and enhance nutrient cycling. Additional recommendations included
supporting public awareness campaigns on certified seeds, facilitating certifications, and
investing in research and breeding programs to improve both seed quality and soil health.
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