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SELFIE TOURISM - A FASHIONABLE HOBBY OR A NEW
FORM OF ALTERNATIVE TOURISM

Aleksandar Davchev
University of agribusiness and rural development, Plovdiv, Bulgaria

Abstract: Tourism is one of the fastest growing and changing industries globally but can
»selfie tourism™ be part of this change and in the future to be established as a business niche in
the field of alternative tourism or it will remain just a fashionable hobby without significant
economic effect is a question that concerns a number of researchers. A modern way to express
yourself, a function of the advancement in the new technology or the next touristic phenomenon
- it is still too early to say but still some main accents can be outlined.

Keywords: selfie, social networks, selfie tourism, crisis tourism.

CEJI®oU TYPU3IDBM - MOAHO YBJIEYEHUE UJIN HOBA
OPOPMA HA AVITEPHATUBEH TYPU3DBM

Anexkcanabp aBueB
Bucwe yuunuwe no acpobusnec u pazeumue na pecuonume - [11060ug

Pe3tome: Typusmsbt € eqHa OT HAl-OBP30 pa3BUBAIIUTE CE U MPOMEHSIIN CE UHAYCTPUH
B CBETOBEH Maiad, HO MOXe JIH ,,celdu TYpu3MbT™ 1a ObJIe YacT OT Ta3W MPOMsiHA U B ObJEIIe
aa CceE YTB’pr[I/I KaTto 6H3H€C HHUIIIa B 06HaCTTa Ha aJITepHaTI/IBHI/IH TypI/I?{bM HJINX 1I€ OCTAaHEC
IIPOCTO MOJIHO XO0HW 03 3HAYMTEITHU MKOHOMHUYECKH e()eKTH € BBIIPOC, KOMTO BBIHYBa peaulia
uscnenoBarenn. MojaepeH HauuWH Ja u3pasute cebe cu, (QyHKIMS Ha Hampeabka B HOBHUTE
TEXHOJIOTHH WJIM CJICJIBAIIO TYPHCTUYCCKO SIBJICHHE - BCE OINE € PaHO Ja Ce Kaxke, HO BCE MaK
HAKOU OCHOBHHU aKIICHTHU MOratT ga 6’bIIaT 0qepTaHH.

KarouoBu xymu: cendu, COIMATHA MPEXKH, CeIIPH TyprU3bM, KPU3UCEH TYPUIBM.
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BBBEJIEHUE

TypusmbT € enHa OT Hal-AMHAMUYHO PA3BHUBALIUTE C€ MHAYCTPUM B IJI0OAJEH IUIaH,
PECHEKTUBHO THPCEHETO W NPEJIaraHeTO Ha CTOKM M YCIYI'M CTaBa BCE MO-KOMIUTUIUPAHO U
MHOTromIacToBo. KIIacHYeckoTO CXBallaHe 3a ,,IbTYBaHE C el OTAMX W pasBiedeHue! e
MHOTOKpPaTHO HaArpakJaHo, TpaHchopMmupaHo HIM MoIuUUIUpPaHO, 3a Ja OTIOBOpPU Ha
ChBPEMEHHUTE OYaKBAHUS HA TYPUCTA U BbBEIACHUTE U YTBBPACHU CTAaHAAPTH.

JlBagecer M MHPBU BEK HECHbMHEHO c€ MpUeMa 3a epara Ha HOBOBBBEICHUSTA,
yIIeCHEHHUATA, palMOHaNIM3alMATa | Aurutanusanusra. Crexg cebe cu TOBa BOIU IO
(hopMynUpaHEeTO Ha KAau€CTBEHO HOBU BBIIPOCH BBPXY KIACHUYECKUTE CXBAlllaHWA Ha peauia
HayKU Ha KOHLIENITYaJIHO HUBO, BKJIIOYMTEIHO U 110 OTHOLIEHHUE HA pEKpealusTa.

[Ipumep 3a cepro3Ha MHIWKALMA 32 HACTHIIBAlllaTa MPOMSHA B TypusMma € (ajJuThT Ha
€Ha OT Hal-MOIIHUTE CBETOBHHU TYPUCTHUYECKH Kommanwu ,,Thomas Cook®™ — typomeparop c
Haj 178 rOAMHM TpajaMIuHM, Tpeanaran] Kiaacuuecku GOopMHM Ha TYpH3BMZ, 32 KOWTO BCHUKH
aHaTM3aTOPH IOCOYBAT KAaTO OCHOBEH IPOOJIEeM JIMIcaTa Ha afanTalys KbM IMPOMEHSIIUS ce
razap M 3aJaraHeTo Ha TYPUCTUYECKU IbTYyBaHUS W TPAKTUKHU, YTBBPJIEHU B MHUHAJIOTO
CTOJIETHE.

B boarapus nannute 3a nepuona 2013-2018 r., myOnukyBanu ot Haumonannus
cratuctudecku UHCTUTYT (HCU), ca B yHHUCOH ChC CBETOBHUTE TEHACHIIMU M HEIBYCMHUCICHO
MOKa3BaT, 4Ye OposAT Ha CaMOCTOSATEJHUTE NbTyBaHUS CTaBa BCE IIOBEYE CIIPSIMO
opranmsupanute. Ako mpe3 2013 r. OTHOCUTENHUAT ASST HA CAMOCTOSITEIHUTE MbTYBaHUS Oe€3
pe3epBarus B ctpanara € 87.0%, a Ha Te3u B uyxOuHa - 56.4%, To mipe3 2018 r. ca chOTBETHO
96.5% B cTpaHata u 65.4%a B uyxOuna’. Tasu npoMsHa B OOIMKA Ha IBTYBAIMS Ch3/aBa
CepHO3eH TUCKOM(OPT HAa TYpPUCTUYECKU OMNEPATOPU M areHIMM U Hajara IMpoMsHa B TsIXHAaTa
BU3HSL.

Moxe 11 ,,cendu Typu3MbT™ Ia € 9acT OT Ta3! MPOMsHA U B ObJeIIe 1a ce YTBHPIU KaTo
OW3HEC HUIIA B HAPABICHUETO aNTEPHATUBEH TyPU3bM HIIHU 1€ OCTaHE CaMO MOJHO YBJIICUCHHE
0e3 3HAYMM HWKOHOMHUYECKH €(eKT € BBIPOC, KOWTO 3aHMMaBa peaulla H3CJIEeNOBaTeId U
aHAJIM3aTOPH, HO KOHCOIUAMPAHO MHEHHUE BCE OIIIE 10 Hero HsiMa. B Hacrosmara pa3zpaboTka ca
MapKUpaHU OCHOBHHUTE aKLEHTH, PEJIATUBHU C MpoOljemMa, KaTo ca HallpaBEeHU U HAKOU H3BOJM,
KOHUTO J]a CIIOMOTHAT 3a M0-A00pOTO Bh3MpHUEMaHe Ha Ta3U HOBOCT.

CEJI®OU U TYPU3BM

KonBeprennusita Mexay MoOWIeH TelneoH M KOMIIOTHP, KOSTO Ch3[ajJe HOBHU
BHUCOKOTEXHOJIOTUYHH YCTPOWCTBA, KOWUTO 4Ype3 CBOSTA HHTEPHET CBBP3aHOCT YJIECHSIBAT
HEMMOBEPHO KaKTO JOCThIIA 10 WH(POpPMAIHS OT CTpaHa Ha TYPUCTA, TaKa U CAMOTO IIbTyBaHE U
CBBP3aHUTE C HETO pe3epBaluH, JOBEAE A0 OTHNAJaHe Ha 3HAUYMTEIHA 4acT OT YCIyTHTE,
CBBP3BAaHU B MMHAJIOTO C TYPUCTUYECKH areHUUU. ACOLIMUPAHETO Ha (poToamnapaTta KbM TAX IbK
YTBBPAY CHUMKATa KaTO OCHOBHO M3pa3HO CPEICTBO B ChbBPEMEHHATAa KOMYHUKALlUs - Hall-Beue
B COIMAJHUTE MPEXH, MPUAOOMBAIIM BCE IO-TOJIIMAa MAacoOBOCT, B KOUTO TojiiMa 4YacT OT
noTpeOUTENUTE BUK AT MoJIe 3a ce0e U3siBa.

IIpe3 nmocneHUTE TOAUHU TO3U CTPEMEK KbM PETPAHCIALNS Ha ,,BBTPEIIHOTO A3* mpe3
jemaTa Ha oOEKTHBA 3aIlloyBa Jla ce NMPEeBpbhILA B COLMANECH (PEHOMEH C OTPOMHO NMPOHUKBAHE U
oTkiMK. Ch37aBaHETO HAa NPOEKLHUS HA pEasHUs KUBOT BbB BUPTYAJHOTO IMPOCTPAHCTBO €
IIpoLec, KOUTO OTIaBHA HE 3acsira caMoO MIIAJIeKHUTE, & MOXKE J1a C€ OTKpUE MOBCEMECTHO CPEN
pa3NuYHU  TPOCIOMKH, HAIIMOHATHOCTH, IIOJN, BB3PACT, XOpa C PpaA3IUIHO OOIIECTBEHO

! Teoprues, I'., P. Manreposa. Beeenenne B Typusma. U. 1. Buaroesrpan, Heodur Puickn, 2010.
2 https://en.wikipedia.org/wiki/Thomas_Cook Group
3 https://www.nsi.bg/
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MOJIO’)KEHUE U Tp. be3CmopHO Te3W TEHIEHIMH 3allo4BaT J1a OCTaBSAT CBOS OTIEUATHK BHPXY
Typu3Ma.

BrnusHuero Ha T. Hap. ,,COLMATHH MPEXKHU CTaBa BCE-MI0 OCE3a€MO C YBEIMYABAHETO
JNOCTBITHOCTTa KbM CBBP3aHOCT KbM HHTEPHET W pPa3BUTHUETO Ha TexHonoruure. ToBa ca
WHTEPHET 0a3upaHu CaliTOBE, KOMTO MO3BOJISBAT Ch3/laBaHE HA MIEPCOHANICH MPOdHII, clie]] KOETO
CE€ OCBUIECTBSIBAT KOHTAKTH, AUCKYCHUU U CIIOJESHE Ha MHGOpMauUs C MPUITENH, CEMEICTBO,
kosieru u np. TakuBa ca u3BecTHUTE cormainu Mpexu Facebook, Twitter, MySpace, YouTube,
Flickr u np.*. OcBen obaue Ge3crOpHUTE UM MPEAUMCTBA 3aII0YBAT Ja CE€ OTKPOABAT U PEAMIIA
HenoctaThlid. EAuH OT TAX € 000co0sBaHETO Ha T.HAp ,.MHCTarpaM HHQIIyEHCHpU™ — XOpa,
YUATO €JMHCTBEHA LI € Jla TpyHaT MOCJeN0BaTed B COLIMATHUTE MPEXU ChC CBOU CHUMKH U
Clel TOBa Ja OKa3BaT OMNPEACNICHO BIMSHUEC, MOMYJISPU3NPARKH OMpPENeICHH JIeHHOCTH,
OPOAYKTH YCIYTH U Tp., HaJaralku MOJAHU TEHICHIIMH, YBICUEHHUS U TOPH MPEMUHABAIIN HIAKOU
MOpaTHH HOPMH WM JUPEKTHO 3aIlIalliBallly XUBOTA MOBEACHUS. J[OTOIKOBA JOKOIKOTO TE3U
NEHCTBUS B MO-ToJIsiMaTa 4acT OT ClydyauTe LENT NoJyyaBaHe Ha ,,HIKOJIKO MHUHYTH cjaBa‘“, TO
CTPEMEXbT KbM TOBA JIa 3aCHEMEII BCE MO-YHUKAITHO (OOMKHOBEHO OIMACHO) celipu Wi MpoCcTo
Jla M3MNOBSJBAIl Te3aTa ,,aK0 HE CbM CE€ CHHMaJl Mpe. ,,HEro“ — 3Ha4yu HE CbM XOAWJI TaMm‘
3armoysa Jia CTaBa MaHHUs.

B erumonoruden paspes mymara ,selfie“ mpomsnmsa ot aHrnmiickoro ,.self”, koero
OyKBaJHO TPEBEJIEHO O3HayaBa ,,a3", ,,caMHsT a3, ,,co0CTBEHO a3‘“ M HacTaBKaTa ,,y*, KOSTO
Hali-uecTo ce mpubaBs KbM CHIIECTBUTEITHH U U3pa3sBa ,,KauecTBO , ,,[10100ue", ,,110T00HO Ha'.
ChOTHACAMKHN 1 KbM ChBpEMEHHATa KOHIEMHIUS 32 W300pakeHHe, Hall-TOYHOTO ThIKyBaHE Ou
MOTJI0 Ja OBJe ,,aBTOTIOPTPET, HANpaBeH ¢ MoOwieH TeinedoH wim ¢oroamapatr:. Jlymara
»cenpu ce mosiesiea 3a npbB IbT npe3 2013 r. B Oxford Dictionary, kbJeTo € o0sicCHEHa KaTo
»(oTorpadus, KosITO YOBEK MpaBU caM Ha ceOe CH WM Ha TPyIa X0pa, OOMKHOBEHO C ITOMOIITA
Ha cMapT(OH C OIJIe]] NPEACTABIHETO i B HAKOS OT COLMAIHUTE Mpexku‘®,

B ucropudecku pazpes cenpuro uma JbI00KH KOPeHU. AKO OOBPHEM IOTJIE]] Ha3a] BbB
BpPEMETO, OPTPETHT KATO JKaHP € MMall 3HAYUMO MSCTO B M300pa3UTETHOTO M3KYCTBO OIIE OT
aaTugHOCTTa. CUMBOJI Ha Kjaca, 3HAYMMOCT, BHCOKO MSCTO B COIMAJTHATA HEPapXHIHOCT,
JOCTBIIEH CaMO 3a IJIaTeKOCTIOCOOHU | ,,Ba)KHU Ha JAeHS* Xopa. C TEXHOJIOTMYHUS HANPEAbK U
n300peTsiBaHeTO Ha (hoToamapara Te3W M300paKEHUS MPUIOOUBAT 3HAYUTEIHA TOIMYJISIPHOCT, a
MO-KbCHO - MacoBocT. Ilpuema ce, ye emHO OT WObpPBUTE NOJOOHU aBTOM300PaKEHUS
MOCPEACTBOM armapart € HampaBeHo omie oT Poospt Kopuenmyc npes 1839 r. JlHec uma meceTku
W3TOYHUIIM, KOUTO MPEAOCTaBAT oOIIMpHa MHPOpMAIUS 3a TOBA KaK Jla ce HalpaBU Hal-700po
cendu, mo3u 3a cendu, odbektn Ha cendu U T.H. Jlopu ce OpraHW3UpAT CHCTE3aHUS 33 HaM-
WHTEPECHO, Hal-TpeN3BUKATETHO, Haii-onacHo... B mpoyuBaHe, myOIMKyBaHO B CIUCAHHETO
,Family Med Prim Care*’ 3a 6 roguuu (10.2011-11.2017) 259 nymm ca HaMepuiIH cMbpPTa
BciencTBue Ha 137 mHIMIOEHTa, CBBP3aHU C NpaBeHe Ha celdu, KaTo cpeiaHara Bb3pacT Ha
3aruHaINTE € OKOJIO 23 roauHu. 3a Hall-MHOTro noctpaaanu ce ropopu B Unaus, Pycus, CAILL,
ITakucran u ap.

®oKyChT, KOWTO MOCTaBsSIME, € BBPXY T.Hap. ,travel selfie” umm onesu cendura, KOUTO ce
IpaBsT MO BpeMe Ha TypucTtudecko mbTyBaHe. OT elHa CTpaHa CKJIOHHOCTTAa KbM TO3U THII
ceOem3siBa momnajgaT B 00XBaTa Ha HAyYHU HM3CIICJBAHUS, CBBP3aHU C MEIUUTE U MAaCMEIUUHOTO
npoctpancTtBo. C pa3pacTBaHeTO Ha o0XBaTa Ha MPOHHUKBAaHE Ha TO3U (PEHOMEH NMPUYUHHO-
CJICICTBEHU BPB3KHU 3aI0YBAT JIa CE THPCIT M Ype3 HAKOW OT KIOHOBETE HA TCUXOJIOTHITA U

4Bparos, I'., I'. Jleuos, M. Ctanesa, P. Opuaposa. [IpuiokeHue Ha COLMATHUTE MEIUU B 00pa3oBaHneTo. COOpPHUK
C JIOKJIaJM Ha MeXTyHapoaHa KoHpepeHwus ,,O0pa3oBanneTo B HHGpOpMaoHHOTO obmiectBo™, [lmosaus, 2010.

5 Murphy, R. English Grammar in Use: A Self-study Reference and Practice Book for Intermediate Students of
English Cambridge University Press, 2011.

® Word of the Year 2013. Oxford Dictionaries. English. Ha: https://www.en.oxforddictionaries.com/word-of-the-
year/word-of-the-year-2013.

7 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6131996/
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MOBEICHYECKUTE HAYKH, THPCEIIH Pelaliusi MEKy YOBEIIKHS HATIOPEN U CKIOHHOCTTA MY KbM
cebeunspassiBaHe, OOBBP3BAMKN TO C KOHKPETHHS OOEKT M CyOeKT Ha cendu cHuMmKara. Hsaxou
Y4eHU Jake CTUraT M JOCTa TO-Jalied, XapakTepu3Mpalku T'M KaTo KauyeCTBEHO HOB KIIOH B
M3KYCTBOTO, Ne(GUHUPAKH IO KaTo ,,aBTOMOPTPET Ha KHUBOTa"S,

KaxBo e oTpaxkeHneTo Ha Te3u TeHACHIINH B Typu3ma?

Cnopen eauH oOmupeH aHaiau3 Ha To3uW (PEHOMEH, MyOJIMKyBaH B MacMEIUWHOTO
MIPOCTPAHCTBO, CelipU TypUCTHUTE ,,BIKIIAT U IPEIKUBSABAT JECTUHAIMATA JIO TOJISIMA CTEIIEH Ype3
CBOHMTE KaMepu M KOMEHTapHUTe KaTo oOpaTHa Bpb3Ka, KOSATO MOJydyaBaT Ha CBOUTE MocToBe. B
TO3U CMHCHJ TAXHATA yAOBICTBOPEHOCT HE 3aBUCH OT Ka4eCTBOTO Ha JIECTUHAIMATA, a OT TOBa
KOJKO JoOpe Te yIpaBisBaT BIEYATICHHUSATAa W TNPUBIUYAT ,,XapECBaHUS“ W TOJOXKUTEIHU
KoMeHTapH’. Epro, KauecTBOTO Ha TYypMCTMUECKMS HPOAYKT MIIM ycilyra 3amouBa Ja
MUHUMHU3Hpa CBOETO 3HaueHHe. POKyChT ce M3MECTBa KbM TOBAa KaK HIJIM KOJKO ITBTH TE ca
NPEICTaBeHU Mpena cBeTa. Taka T.Hap. ,,3a0€JEKUTETHOCTH 3all0YBaT Ja YKUBEST COOCTBEH
KUBOT B COLMAJIHUTE MEIUM, MPEUyNeHU Npe3 Mpu3Mara Ha BB3NpPUEMAIIHS U 10 CBOEMY
OTpa3siBallus I'M HaOMI0JaTeN, KOWTO aKTUBHO TH TpaHCc()OpMuUpa, N3MOI3BANKHA U300paKEHUETO
KaTo M3pa3HO CPECTBO.

C HaTpymBaHETO HAa Ta3M aKTUBHOCT BCE MO-TPYAHO 3alo4yBa Ja CTaBa MOJIbPKAHETO Ha
OTIpeJieNieH XUNepOoIr3upaH UMUK Ha JaleH TYPUCTHUECKH PECYpC WIIM JAECTUHALUS C OTJIe]
MOBUIIIABAaHE HA HKOHOMUYECKUS €(eKT OT CBbP3aHUTE C HETO MPOAaKOH, a ,,pa300InyaBaHETO"
Ha c1aboCTHUTE MOXKE Ja JOBEJE IO CHITHO HETaTUBHH HIOAHCH.

3AK/IIOYEHHUE

OxkasBa ce, 4ye (EHOMEHBT ,,0TPa3eH B COLMATHATA MpeXxa“ M3UCKBAa KOpEHHA MPOMSIHA B
OTHOIICHHETO Ha OPraHU3aTOPUTE HA TYPUCTUYECKH IThTYBaHUS WM CTONAHHCBAIINTE
TYPUCTUYECKH OOEKTH U ChOPBKEHHS KbM M3MEHSIaTa ce BhHINHA cpefa. ToBa OT CBOSI CTpaHa
7laBa OCHOBaHME Ja Ce MpUeMe, 4e PasrphbIIaHETO Ha ,.cendu TypusMa™ M yBEINIaBaHETO Ha
HeroBaTa ()MHAHCOBA 3HAYUMOCT JaBaT BB3MOXKHOCT TOH Ja ObJe MpHET KaTo €JIEMEHT OT
cucTeMaTa Ha TypUCTHYECKATa WHITYCTPHSL.

JlHec CBETHT 3al04Ba J1a JIEKyBa CBOUTE paHH U OABHO J1a ce BPBILA KbM I103HATHS HAUUH
Ha XHMBOT, BH3CTAHOBSIBAHKM c€ OT KpH3ara, MpoaukTyBaHa oT mapaemusita Covid-19. B te3n
CJIO)KHU BpPEMEHA Ha HECUTYPHOCT, PECTPUKILIMHU, HEBB3MOXKHOCT 3a IJIAHUPAaHE U Ip. HE camo
ObeIIeTo Ha TypHCTHUYECKaTa MHAYCTPHs, HO M Ha rioOaim3aiuara ca 3aJI0KeHH Ha Kapra.
OTBOpeHH KbM CBETa WJIM 3aTBOPEHU B OUEPTAHUATA HAa COOCTBEHHUTE CH JIOMOBE? AKTHBHO
II'BTYBAIlM WM TYPUCTH BBB BUPTYAJHOTO NMPOCTpaHCTBO? 3aeAHO WM AucTaHuupaHu? Bcee
BBIIPOCH, HA KOUTO BCE OIIE HAMa KaTeropuyeH OTroBop. Benpocu, KoUTo oTBapAT cieasamy. A
JIAJTA TBK CeNI(UTO TIPE]] TyPUCTHUECKUS 00CKT, B KOMTO HE MOYKEM MJIM HE FICKaMe Ja BJIe3eM, 3a
IBJITO BpEMe HsMA J1a OCTaHe OCHOBHO U3Pa3HO CPEACTBO HA HALIUTE EMOLUU?
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INTERPRETATION AND ANALYSIS OF THE RESULTS ON
THE CROWDSOURCING IN THE MANAGEMENT
INNOVATION PROCESS
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Faculty of Tourism and Management, Skopje, Republic of Northern Macedonia

Drasko Atanasoski
University ,, Goce Delcev*, Stip, Republic of Northern Macedonia

Aleksandar Kostadinovski
Center for Expert Expertise, Skopje, Republic of Northern Macedonia

Abstract: This research will attempt to clarify the process management innovations of
Crowdsourcing and to clarify the effect of this process on the stains creative and complex tasks.
As well, we are going to present briefly a general view of literature on the process of
innovations, the Crowdsourcing and we will present the results of our semantic study carried out
on a sample of 23 volunteers motivated by the web, the E-management and the practice and the
management of virtual communities which has been used in combination with a deductive study.
On the other hand, viewed in dynamics,innovation should be defined as the process of specifying
given idea from itsoccurrence to its market realization in the produced new products,
services,technologies, processes.

Keywords: innovation management, framework and detailed, crowdsourcing,
subcontracting, discussion and inputs.

INTRODUCTION

Creation of an enabling environment for innovation and innovative activitiesimplies
commitment of significant financial resources which small and sometimes medium-sized
enterprises do not have (Ivanova, 2017).
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This example of a relatively new method of the creation of ideas is called: the
Crowdsourcing as its name indicates, the outsourcing to the crowd. The concept of
Crowdsourcing is still in its beginning and therefore quite new in the field of innovation,
therefore the researchers have a limited knowledge on this subject. The few studies that have
been conducted are essentially on the motivation of the crowd and the differences between the
types of Crowdsourcing However, from an organizational point of view, research into the
process of Crowdsourcing is rare Therefore, the existing literature does not cover adequately the
process

INTERPRETATIONS AND ANALYSIS OF THE RESULTS

The software that we deployed, in this present study, we offer the advantage of
quantifying the data in a global framework and detailed.

For the overall framework, we can also treat the relational concentration between the
themes as well as the relational density and the weight of the themes'. The concentration of
relations is calculated by dividing, for each reference, the total number of relations by the
number of different relations.

Another possibility used with Tropes for the detailed framework is the analysis of the
environment of references:

- With the representation of references by the spheres, these last are proportional to the
numbers of occurrences.

- The distance between two references represents proximities identified within the
different phrases of the text.

- The graph allows you to analyze the environment of a reference with the other themes
expressed.

- The graph is oriented: to the left the references are, in a way, the subjects of the verbs
(actants) and to the right the objects (acts). This enables you to detect which is the origin of the
formation of a reference or to the reverse; what is the result.

This will not be used as such for this study.

The scenarios regarding the Crowdsourcing: In this step, the process of externalisation
is referred, without referring to the technical means used with zooms on “outsourcing” and
“enterprise”, and then clicks the group of two references. are small in size; but also very
scattered on the entire map, and are not very connected between them, are of less importance; for
example, is found in the first analysis (in blue) outsourcing, procedure, scientific, people, world,
time, work and external: Then, there are a number of factors which have been cited in the second
analysis (in green) which are: outsourcing, business, scientific, work, model, development,
quality, concept, opinion, way, organization, sub-contracting and public (factors which are
repeated, but there are also new variables). In this context, according to Mc Connon, the
Crowdsourcing need some standardization in the procedures to reach the greatest number of
people. for the Crowdsourcing is only a new mode of outsourcing: “The Crowdsourcing means
the outsourcing by an organization, via a web sitej of an activity of a large number of individuals
whose identities are the more often anonymous” (Lebraty, 2007, p.187).

The Scenario Crowdsourcing / Outsourcing: the most important factors are
“outsourcing”and “Crowdsourcing” that is located at the center of the map with the sizes large to
medium; either in the first phase of the study or in the last, the two factors are cited with the
same proportions.

! The relational density is the frequency of the theme divided by the number of relations. Tropes, reference manual.
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Chart 1. Relationship Crowdsourcing / Outsourcing

The Crowdsourcing factor includes other variables “model”, “concept”, “emergence”,
“qualification”, “risk”, “problem”, “quality”, “public”, “work™, “organization”. The many other
factors are very scattered throughout the graph. There is a relational importance between them
(small distances between these factors) with spheres of average size. The factors have been
mentioned by a small number of contributors, examples of factors: definition, social capital,
reasoning, opinion.

In referring to the various studies of the Crowdsourcing is defined as the outsourcing
“open” to the crowd of “hobbyists”. These emerging concepts allowing for the resolution of
problems by addressing the public competences via the web. This phenomenon is in its infancy,
and it is difficult to predict its evolution (Arnold Local and Krogh et al. 2003, p. 126), The
Crowdsourcing is a new mode of outsourcing. It is a realistic alternative to a classic outsourcing.
Also, it is considered as a type of outsourcing emerging from having less risk that a classic
outsourcing (Mc Connon and Tiemann, Dahlander and Wallin, 2006, p. 125).

It is clear from the definition of Crowdsourcing that it is similar to outsourcing, but there
are some differences. In what follows, we try to highlight the characteristics of Crowdsourcing,
by comparing the similarities and differences between the two.

e Similarities between the two: first, break the border of the Organization: The two
crowdsourcings and subcontracting allow the addition of tasks breakthroughs by the border of
the organizations, and extends to the contractor or the public outside the organizations. Secondly,
they are both the products of development of communication technologies, especially the
internet.

e Difference between the Crowdsourcing and the subcontracting: First of all, their
philosophy and their orientation are different. The outsourcing reflects the relationship of pure
work. Outsourcing is a contract to the task of the organizations or persons fixed professional, and
it is the inevitable result of the social specialization. However, the Crowdsourcing released the
tasks to public persons uncertain, most are not professionals. It emphasizes the potential of
innovation brought by the diversification and differentiation.

The scenarios concerning the determinants of the Crowdsourcing:

eIn the second step, we introduced the characteristics of the Crowdsourcing with a
tightening around the notions of Competence and Quality.

A/ The scenario Crowdsourcing / Skill: With the introduction of the web and social
networks, factors have been cited; otherwise in relation to the previous step; such as outsourcing,
skill, organization, qualification, procedure and development which are located in the center with
the important relationships between them. The variables; such as work, concept, opinion and so
have been more discussed by the contributors to the first to the last analysis of the study with a
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relational density between these factors; but there are still other factors of less importance than
the first far from the center with the important distances within these variables.
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Chart 2. Relationship Crowdsourcing / skills

The concept of jurisdiction apprehended the way in which organizations acquire, exploit
and renew their competitive advantage. The boundaries of the firm are then determined so as to
maximize the value of the portfolio of resources. Via the web the company externalisatrice can
benefit from the high skills and very targeted to an individual for a micro-given task and this at a
lower cost. The adequacy between problem and skills obtained, this multilateral relationship is
likely to present a number of benefits in relation to the creation of value. This multi-laterality of
the outsourcing relationship open presents a number of disadvantages in terms of value creation
in the insofar as it tends to limit the investments in specific assets as well as the transfer and
sharing of knowledge. During a classic outsourcing, the appropriation of the value depends on
the bargaining power and therefore of the mutual dependence of each of the partners (Brabham,
2008, p. 14). Gold in a relationship of Crowdsourcing the dependence appears to systematically
consider the side of the individual, in the inability as such, to exploit its knowledge and skills to
the task concerned, outside of the outsourcing relationship.

B/ The scenario Crowdsourcing / Quality: All factors are also important in this card
because through the contribution to the Crowdsourcing, we note that the concepts were all
almost the same weight and importance as well as the relationship between them (the factors are
very close; see even confused between them).
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Chart 3. Relationship Crowdsourcing / quality
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The absolute majority of sites Crowdsourcing require a minimum of quality to enhance
the members of the site and reflect the objectivity of the site in question. By examining the
service offered by the crowd, we see the care with which it is done that leads to the conclusion
that it’s the specialists who are behind this quality. Here we notice the disappearance of the
concern of the company search for experts in the field to which causing huge costs. But,
checking the distance of this recording of the center, we note that despite its significant weight,
located far from the center, this can be explained by the fact that despite the existence of
specialists in the crowd, it is quite possible that the service provided by the latter may be of poor
quality. This poor quality is often caused by a massive presence of unqualified contributors; they
are usually attracted by the remuneration proposed on the platform. The presence of these
elements in the crowd imposed to the enterprise additional costs of filtering.

In addition, the quality of the contributors is also important (Howe, 2008, p. 87).
According to quality is important, because all the ideas generated by Crowdsourcing are not by
definition good (Howe, 2008, p. 88). According to this quality affects the variety of
contributions. This variety of contributions thus reflects the diversity of the proposed options to
resolve the problem (Shenk and Guitard, 2009). Therefore, the quality of the contribution of
Crowdsourcing depends on taking into account of variety (Shenk and Guitard, 2009, p. 211). In
addition in their study of comparison between the ideas generated by the professionals and the
ideas of Crowdsourcing, stipulate that the ease of the use of the idea is an important measure for
quality, as well, a contribution has value only if it can be possibly applied in practice (Poetz and
Schreier 2010, p. 254).

Subsequent research by has also used the friendliness of ideas as a measure of the quality
of the conditions of Crowdsourcing (Acar and Van Ende 2011, p. 321). In conclusion, it appears
necessary to put into perspective the usefulness of this tool which is the Crowdsourcing.
Intrinsically linked to the development of the internet, this tool of “liberation” of the talent of the
“crowd” can give rise to the best as to the worst.

The scenarios concerning the process of Crowdsourcing:

In the third step, we introduced the process of the Crowdsourcing. With a tightening
around the notions of interaction and learning (feedback):

A/ The scenario Crowdsourcing / Learning: We note that the concept of learning is at
the center, with an average size with a rapprochement between its distance with the outsourcing
and the qualification; but we found that the factor Crowdsourcing has the largest size and the
farthest from the center. For the other factors which are very distant between each other with low
weight, in a first phase we found "agreement", "time", "management", "globalization" which
have been cited; but by few people. To note the emergence of new concepts such as
"motivation", "solution" and "globalization" Learning is deemed necessary in order to exclude
the answers non-specific and non-relevant. In fact, the competence lies mainly in the ability to
draw the right information in its various resources and to use in an appropriate manner these
knowledge and skills in the action. (in their research of ideas competition has found that the
information of the organization initiator had a positive effect on the motivation of participants (
Leimeister, Huber, Bretschneider and Kremar, 2009, p. 245).

Also, previous research by found that users of online communities are motivated by the
desire to obtain the recognition of the organization. (Jeppesen and Frederiksen, 2006, p. 128).

Organizational learning refers to the activities that lead to the creation, acquisition and
transfer of experiences, ideas and information in an organization that develops its capacity.
(Shah,2006, p. 45).

In their research on open source projects, mention the feedback to participants as a
condition that could increase the development of products. This is because the evaluations give
the participants the feeling that the work they have done, is very much appreciated and is useful
to the other (Shah, 200. p. 46). The fact of giving feedback is described as giving a "pat on the
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back" and this fact has a positive effect on the motivation of people to participate (Shah, 2006, p.
49). In other words, it is estimated that the information gives participants a sense of their

contributions which increases the willingness of the participant to contribute (Nambisam, 2002,
p.124)
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Chart 4. Relationship Crowdsourcing / Learning

To sum up, business companies can particularly benefit from resources without being
formally detained by them. This will be particularly the case during the use of the
Crowdsourcing, the crowd then constituting a particular resource (not necessarily specific) not
owned by the company. In effect, the vision of the company based on the resources also stresses
the importance of the capacity for the integration of external resources made by the crowd.
Nevertheless, the crowd does not include only qualified individuals. A large majority of these
individuals presented a great problem of lack of knowledge and expertise. This incompetence of
this part of the crowd might pose a problem for the conquest of the many potential customers of
actors providers. An efficient management of these skills is proving, therefore paramount, and
even necessary. Nevertheless, according to (Rus and Lindval, 2002, p. 24) the management of
skills reveals the main activities of the Knowledge management.

The Scenario and the Crowdsourcing relationship / Interaction

In the first analysis the most important factors are "Crowdsourcing" and "interaction" that
is located at the center of the map with the spheres of large to medium size. We note that all
other factors are small in size and very disperse on the card so they are not very connected
together and are of less importance as: combination, result, motivation, information he baskets
are conducive to proper management
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Chart 5. Crowdsourcing Relationship / Interaction
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After in the second analysis, there are a number of factors which have been mentioned
such as participation and facilitates that have an important relationship between them (the two
spheres are very close), other variables are scattered in the card and of lower importance such as:
crowd, variable, type, job... We note also an important relationship between the diversity and the
interaction (the two spheres are very close).

These results are consistent with the work of where he claims that the interaction between
the clients in the development of new products allows customers to become as a community
(Nambisan, 2002, p. 341).

This “community feeling” contributed to the active participation of the participants
therefore influence the success of the development of products (Fichter, 2009 and Nambisan
2002, p. 125). For the Crowdsourcing, this interaction could mean that, thanks to this “sense of
community” the crowd found inspiration by the other members and therefore they are more
likely to participate. The interaction could thus lead to a social motivation important to the crowd
in order to have a good contribution (Leimeister et al., 2009, p. 144). In fact, note the presence of
the variable motivation on our graphic in the first phase of the study. The research done on the
emergence of creative ideas by groups of persons, confirmed that when people are exposed to the
ideas already proposed, they are more likely to have creative ideas that people who have little or
no awareness of the contribution of the other by (Bayus, 2010, p. 211).

DISCUSSION AND INPUTS

After the results that have been found, we can say that companies can benefit from
resources without being formally detained by them. This will be particularly the case during the
use of the Crowdsourcing, the crowd then constituting a particular resource (not necessarily
specific) not owned by the company. In effect, the vision of the company based on the resources
also stresses the importance of the capacity for the integration of external resources made by the
crowd. Nevertheless, the crowd does not include only qualified individuals. A large majority of
these individuals presented a great problem of lack of knowledge and expertise. This
incompetence of this part of the crowd might pose a problem for the conquest of the actants,
potential customers of actor’s providers. An efficient management of these skills is proving,
therefore paramount, and even necessary. Nevertheless, according the management of skills
reveals the main activities of the Knowledge management (Rus and Lindval, 2002, p. 124).

The importance of the interdependence between the members of the crowd should be
stressed. (Surowiecki, 2004, p. 211). In effect asserts that the diversity of the group is a major
asset in the use of the crowd. It is necessary to maintain this diversity among the crowd, he also
claims that the diversity is an essential condition to have to benefit from the wisdom of the
crowd. Therefore, the interaction between the members of the crowd offers a good contribution
in term of diversity, quantity and ease, we can see this result on the graph 6 where the scenario
interaction/work was treated.

Thus this proposed chart shows well that the Crowdsourcing is a process which is not a
linear model of traditional innovations (first generation) or the innovation is represented by a line
of sequential process which begins by pure science and ends by a commercial application
(Berkhout et al., 2006, p. 58).

Also, it is not a model of innovation of second generation or the process of innovation is
still designed as sequential steps as in the first generation except that the innovation process is
reversed in this case science is replaced by the market, which has become the source of
innovation.

The proposed model describes a dynamic process or the interaction between the members
of the crowd and the feedback (learning) between the crowd and the company (stating) affects
the output of two types of Crowdsourcing in other words on the contribution of the
Crowdsourcing.
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In effect this quality is determined by the quantity of solutions or ideas proposed by the
crowd, the variety, which reflects the diversity of options proposed to resolve the problems and
the ease of use which refers to the usefulness of the ideas (Schenk and Guitard, 2009, p. 1).

Tache:

s
complexes

Chart 6. Environment of the innovation process of the Crowdsourcing

The generation of new ideas is essential to increase the competitive advantage ofbusiness
organizations in terms of constant search for ways and means of improvement. (Filosofova and
Bikov, 2008). New ideas are the basis of innovation and innovative activity of enterprises. The
fast pace,at which consumer requirements change, requires investing in innovative solutions
toensure the continued existence and development of business organizations. Namely
innovations are the main driving force of the market economy (Nenov, 2010, p. 100). Mangment
Globalization is a process of economic, political and cultural integration andunification on a
global scale, involving a world economy, recently understood as acombination of national
economy, and linked to one another by the system ofinternational division of labour, economic
and political relations in the world market (Ossik and Ulakov, 2017, p. 147). The success of this
dynamic process and interconnects the Crowdsourcing raises a creative interplay between
infrastructure capacity for innovation and infrastructure of the specific qualifications of a large
number of internet users. This success which will be materialized by quantity and quality of
ideas and of the proposed solutions suggested to a business company, which will generate a
value and additional reduction of costs. Indeed Lebraty and lobre argue that the development of
the Crowdsourcing can be explained by its creation of value for the organization (Lebraty and
Lobre, 2009, p. 111). Precisely by taking into account the creativity and ideas of the crowd we
have already created an additional value for the firm. We can say that the firm created the value
using the competence of the crowd to manufacture the products that wants the crowd.

Other shares specify that the Crowdsourcing is none other than the work of the volunteer
amateur. This idea has also been supported by Lebraty which stated that the individuals who
offer their services have a salaried activity main (Lebraty, 2007, p. 114). For them the
Crowdsourcing is a “micro-task” that generates a “micro-income” and to which they give a small
part of their time. In the case of the Crowdsourcing, the outsourcing is “open”to the crowd of
hobbyists.
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CONCLUSION

However, our study presents a certain number of limits. From the point of view of the
empirical analysis, many issues have not been addressed and remained to be dealt with in order
to better understand the process of the Crowdsourcing, for example, what happened exactly after
a process of Crowdsourcing?

To which generation belongs the process Crowdsourcing? How the ideas are selected and
which ultimately causes the adoption and use of contributions? How many firms, large & SMES,
have recourse to this practice? What is the turnover of these past few years?

Legitimacy of these players deserves to be asked. Also, we have tended to guide the
contributors and to orient in the virtual discussion during this experimentation. Would we find
the same results; if we do not have oriented the contributors in this experimentation? Would we
have the same factors with the same importance? Thus, in the context of a first approach to this
concept of process Crowdsourcing, we believe these specialists, internet lovers, sufficiently
representative and notified for that their evidence can be used in a scientific communication.
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NAEUTE HA PUKAPJIO U MAJITYC - IIPUHOC B
PASBUTUETO HA ITOJIUTUYECKATA UKOHOMMUA OT
KPAS HA XVIII U HAYAJIOTO HA XIX BEK

IBeTan Uinen
Bucwe yuunuwe no acpobusnec u pazeumue Ha pecuonume - [11060ué

Pe3rome: OOekT Ha wu3cienBaHe B HacTosmara pa3paboTka € odopMsIHETO Ha
MKOHOMMKATa KaTO CaMOCTOSITEIHO HAay4yHO HAINpaBJICHHE I10JI HAUMEHOBAHMETO MOJIMTHYECKA
nkoHomuda B nepuona ot kpasg Ha XVIII u Havanmoro Ha XIX Bek. [Ipeamer Ha u3cnenBaHe ca
IIPOMEHUTE, KOUTO HACTBIIBAT B METOJNOJIOTMATA, UJEUTE W MHTEpIpeTanusiTa Ha OCHOBHMTE
MKOHOMHYECKH KaTErOpuu B IOJIETO HAa KJIAaCHYECKaTa MOJUTUYECKA NKOHOMHS, MIPEACTABEHU B
TBOpuecTBOTO Ha JleliBua Pukapno u Tomac PoospT Mantyc. Ha Ta3u ocHoBa 1ien Ha pabortara e
Jla C€ OCBETJIAT B TEOPETHYEH IUIAH OCHOBHUTE WM BB3IJIEAM 3a MKOHOMHUYECKHS KUBOT HA
obmmectBoTo OoT Kpast Ha X VIII n Hauanoto Ha XIX Bek.

KirouoBM JAymMHM: HKOHOMHYECKHM KJIACULM3bM, MOJUTHYECKa HKOHOMMS, JleBup
Puxapno, Tomac P. Manryc.

INPUHOCHT HA JIEMBHU]I PUKAPJAO 3A PA3BUTHETO HA KJIACH-
YECKATA NOJUTUHYECKA UKOHOMUSA

benexuruar anrnuiicku ukonomuct JeiiBua Puxapmo (1772 — 1823 r.) e poneH B
JloHI0H B ceMENCTBOTO Ha OoraT OOPCOB MOCPEAHHUK C €BPEUCKHU MTpou3xol. [IspBOHAYAIHO yun
B POAHMS CH TpaJl, CIe KOETO € M3MPATeH B KaHTOpaTa Ha YM4YO CM B AMCTEpJiaM J1a h3ydaBa
TBProBcko Aeno. Ha 14-rogumiHa BB3pacT mpekpaTsiBa 0OOy4eHHETO CH M CTaBa MOMOIIHHUK Ha
Oamra cu B KaHTOpaTa 1 Ha Oopcara.

Bponenara My ch00pa3uTeTHOCT M HAOIIOAATETHOCT 3a KPaTKO BpEME T'0 MPEeBpbHILAT B
€IMH OT Hal-U3BECTHHUTE Xopa B OopcoBaTa Thprosus. [Ipe3 1809 — 1810 r. Toif Beue e cpen
Hal-rosieMuTe QUIrypu Ha JOHIOHCKHUS (PUHAHCOB CBAT. B CHIIOTO Bpeme yBIEUEHUETO MYy KbM
€CTECTBEHUTE HayKH, TO-TOYHO KbM €CTECTBO3HAHUETO U MaTeMaTUKaTa, MMa Onpeessia pos
3a MO-HATATBHIIHOTO My O(OpMsHE KaTO M3CIIENOBATEN HAa CTOMAHCKHUTE TPOLECH M SIBICHHUS.
[Ipyn Ta3u HayuyHa HACOYEHOCT CEpPUO3HO ce BHedaryigBa oT uaente Ha Agam Cmut, Tomac
Maunryc u [Ixerimc Musi — BUIHU NPEICTaBUTENN HA KIIACUYECKATa OJIUTUYECKA HKOHOMHS.

B nauanoro na XIX Bek BBIPOCHT 3a MapuTe U OAHKOBOTO €0 B AHIIIMS € Ha JTHEBEH
pea U B LIEHThPA Ha OOIIECTBEHUTE MOJEMHUKH, KOETO He yOsirBa u Ha Pukapno. [lo Tasu tema
nyonukyBa mamdrer, o3arnaBeH ,llenara Ha 3matoro“. CuuTa ce, 4e 4pe3 HEro MOCTaBs
OCHOBHUTE Ha KOJHMYeCTBeHATa Teopus 3a mapure. I[0-KbCHO B emoxara Ha NPOMHIICHUS
MpeBpaT Ha Os CBAT M3NU3a U HETOBUST JKUTEHCKU TPYI ,,3a MPUHIUIUTE HA TMOJUTHYECKATa
MKOHOMHUS M JaHbYHOTO oOnaraHe“!. B Hero Toii pasBMBa NPHHIMIIMTE HA IOJUTHYECKATA
WKOHOMMSI, U3IUTAKU TH 10 HOBU Hay4YHU BUCOTH. OOIIECTBEHO-TIOJIUTHYECKATa My IEHHOCT ce
OCHOBaBa Ha JBJI0OOKAa MPUHIUITHOCT M IOCIIEIOBATEIHOCT, 3aCThIIBA C€ 3a pedopMHUpaHe Ha
napiaMeHTa, 3a cBoOOJaTa Ha THPrOBCKUTE OTHOILIEHUS, 3a MPEMaxBaHETO Ha ,, KUTHHUTE
3aKOHHU'* M 32 peAnIia APYTH PaJiKaIHU POMEHHU Ha 00IecTBOTO. Pukapmo ymupa TBbpae Miiaja
— camo0 Ha 51 r., HO OCTaBsl HACJIEICTBO, CPAaBHUMO C BEKOBHUTE JOCTUXKEHHUS B HaydHaTa
WKOHOMHUYECKA MUCHIL.

BbB ¢yHmamentanHus cu Tpynd ,,3a NPUHLUIKTE HA TMOJUTHYECKATa HKOHOMHUS H
TaHBYHOTO oOnarane” Puxapmo maBa cBos neuHUIMS HA TpeaMeTa Ha TOJUTHYECKaTa
WKOHOMHS: M3y4aBaHe HA NMPUHUMIIATE 32 pa3npeesieHHeTO HA 00IeCTBEHOTO 0OraTrcTBo

! Bsx. Puxapo, /l. 3a IpUHIUIIATE HA ITOJIUTHIECKATa MKOHOMHES U JaHb4HOTO oOnarane. UK ,,Pata, C., 2006.
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MesKAy OTeJHUTE MPOCHAOHKH. B TO31 cMuchI Toii n3MecTBa oKyca Ha BHUMaHKE Ha HayKaTa
OT W3Y4YaBaHETO HAa MPUYMHHUTE 33 Ch3J]aBaHE HAa OOTAaTCTBOTO KbM HETOBOTO pa3mpeeiieHre. 3a
HETro 3aKOHHUTE, KOUTO IBHKAT pa3inpe/ieieHNeTO HA HOraTCTBOTO B €HO 001IeCTBO, TPAOBA
J1a JIe:KaT B OCHOBATA HA MpeAMeTa HA MOJUTHYeCKATa UKOHOMMS. Pa3srpannyaBaiiku ce ot
CBOMTE MPEIUICCTBEHULIU, TOW HE OTHENS TE3U 3aKOHUM OT YCIOBUSATa Ha MATEPUATHOTO
pou3BOACTBO. Ako mpu CMHUT Te ca ,,eCTECTBEHO ChILECTBYBAIIM, MO BOJISATA HA CUJIa U3BBbH
MaTEepUaTHOTO MPOU3BOJICTBO, TO MPU Pukapao umaT 0OEKTUBHA OCHOBA.

[Ipunaranara ot Pukapao u3cienoBaTeiacka MeTOHOJOTUS € CBbp3aHa MpeId BCUYKO €
H3yYaBaHe Ha MPOU3BOJCTBOTO B HeroBara ompejaejeHa couuaina ¢popma. C apyru gymu,
TOW MOCTABS AKIEHT BbPXY CHCTEMATAa HA ChIIeCTBYBALIUTE NMPOU3BOJACTBEHN OTHOILIEHUS
MeKIy X0paTa Mo MoBOJ Ha Ch3IaBaHETO HA MaTepuajanm Ojara. ToBa ro kapa aa Hacouu
u3cienoBaTeckus cu (okyc KbM cdepara Ha pasmpenesieHHeTo. 3a Hero NMPUHIMUIHTE Ha
pasnpeaejieHue Ha 00raTcTBOTO B €HO 001IeCTBO TPAOBA J1a ce 0a3UPAT HA ONpeHesIsIHEeTO
HAa CTOHHOCTTa 4ype3 paboTHOTO Bpeme. Ha ocHoBara Ha (rytocodckusi MatepuaIn3bM OT
XVII Bek, 3a NOCTUTraHe Ha rOPENOCcoYeHaTa 1EN, U3I0JI3Ba METOIUTE HA HAYyYHATA JCAYKLIUSA U
abctpakius. B Ta3m Bpb3Ka, TOM ce cTpeMH Ja O0SICHU MKOHOMHYECKHTE KaTeropuM Ha
OCHOBATa Ha TPYAOBaTa Teopusl 3a CTOWHOCTTA, KAaTro IMpaBU ONWUT Ja MpeACTaBU
KanmUTAJIUCTUYECKaTa CUCTEMa B €IWHCTBO, MOJYMHEHO Ha 3aKOHA 3a cToiHocTTa. Taka mpu
Pukapno ce cp3maBa B3MOXKHOCT HE CaMO 32 Hay4HO OOSICHEHHE Ha OTAETHH SBIICHUS, HO U 32
ISJIOCTHO W3CJIEJIBAHE HAa CBBKYMHOCTTa OT CTOIMAHCKH KaTeropud C TAXHATa BBTPEIIHA
CBIITHOCT.

Bobrpeku ye cTom Ha Mo3unMATa 32 OOCKTHUBHUS XapaKTep Ha MKOHOMHYECKUTE 3aKOHHU
KAaTO HOPMH Ha €CTECTBEHUS pell B CTOMAHCKHUs )KUBOT, PHUKapa0 He mpujara B MeTO10JI0TUATA
CH MCTOPUYECKUSI MOAXO/ ITPY aHAIHM3a Ha OTHOIICHHUATA B KAMUTATUCTHYECKOTO OOIIECTBO. 3a
HEro KJIAcOoBaTa CTPYKTypa Ha 00IIeCTBOTO MMa BAa)KHA POJIA 32 HAYHMHA, MO0 KOWTO
(pyHKIIHOHNPA HKOHOMMKATA.

KaTo npuBbpKEHUK Ha eCTeCTBEHNTEe HAYKH, PUKap/io BKIIOUBA B METOJIOJIOTHATA CH U
WHCTPYMEHTH, IPUCHIIU Ha TAX. [IprmaraHuar oT HEro KOJWYECTBEH MOJXOJ MPU aHallh3a Ha
MKOHOMUYECKUTE KATErOpHUM W 3aKOHOMEPHOCTH OTKpMBAa WbBTS 3a H3MO0J3BAHETO Ha
MaTeMaTHKaTa B pa3pabOTKUTE Ha MPEACTABUTEIUTE HA MKOHOMHYECKATa MUCHI B OBJICIIIC.

Makap u B HEIOCTaTbUHO pa3BuTa Gopma, PUKkapao mosiara ocHOBUTE Ha MpexoJa OT
a0CTPaKTHHUA KbM KOHKpPeTHHs aHaJu3. [[0-KOHKPETHO, OT aHAIN3 Ha CTOWHOCTTA MPUCTHIIBA
KbM aHaJIM3 Ha Pa3IMYHUTE CTOMAHCKH SIBJICHUS OT IJI€JHa TOYKAa HA TOBA JlajJy ChOTBETCTBAT
WJIM HE Ha MPUHIIMIIA Ha TPYJI0BaTa TEOpUsl 32 CTOMHOCTTA.

Teopus 3a croitHocTTa Ha Pukapao

Puxapno pasrnexna croiiHOCTTa B JB€ MOCOKH. OT €Ha CTpaHa KaTo M3Pa3uTe]] Ha
MOJIE3HOCTTA Ha Ja/ieH MpeAMeT, a OT Ipyra - KaTo Bb3MOKHOCT 32 NPUA0OUBaHe HA APYTH
BeIllH, NPeI0CTABEHA OT NPUTEKAHMETO HA TO3U npeaMmeT. [1o To3u HauMH BpBaTa onpeaess
KaTo ,,IOTpeOUTENHA CTOMHOCT®, a BTOpaTa - KaTo ,pa3MeHHa croifHoct?. Cropen Hero
pa3MeHHaTa CTOMHOCT HA BCMYKH CTOKH ce oIpe/ieJisi OT OTHOCHTEJHUTE Pa3XxoAu HA TPYyA
3a TAXHOTO NMPOM3BOJCTBO, JOKaTO MOTPe0UTEeTHATA 3aBHCH OT MOJe3HOCTTa. ToBa, KOETO
pasrpaHu4aBa Bb3riieauTe Ha Pukapno ot te3n Ha CMHUT, KATO OCHOBOIIOJIOKHUK Ha TpyAOBaTa
TEOpusl 32 CTOMHOCTTA, € MpELEeHKaTa My 3a IOJE3HOCTTa KaTO ChIIECTBEHA MPEANOCTaBKa 3a
ONpENENSHETO Ha pa3MEHHAaTa CTOMHOCT Ha cTokuTe. [IpuTexaBallku MOJE3HOCT, CTOKUTE
(dopMupar pazMeHHaTa CH CTOMHOCT 10 /1Ba HaunHa. [IbpBO, Ha OCHOBATa Ha CBOSITA pAOKOCH, 1
BTOPO — UPE3 KOJIUUECHI 80N O mPyd, HEOOXOIUM 3a TIXHOTO Ch3JaBaHE.

2 Bx. Pukappo, JI. 3a npuHIMOMTE HA HONMTHYECKATa MKOHOMHMS U JaHbuHOTO obOnarane. MK ,Para®, C., 2006,
c. 7-8.
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B cBos HayueH moaxon KbM CTOMHOCTTa Pukapno ce umHTepecyBa NpeId BCUYKO OT
OTHOCHTEJIHATA CTOMHOCT HA CTOKHMTEe, W I[IO-TOYHO — MO0 KaKbB HAa4YUH IIO-
NPOM3BOAUTEJIHUAT TPYA HA €HHM X0Pa, Ch31aBALIM 1aJeHA CTOKA, IIe Cce CbU3MepPH C I0-
MAJIKO NMPOU3BOAMTEJHHUSA TPYA HA APYrH, NMPOM3BEKIAIM ChlaTa cToka. C Ipyru nymu,
BHUMAaHHETO My € HACOYEHO KbM MEXaHM3Ma Ha CbU3MEPBAHE HAa CTOKUTE 10 OTHOILIEHUE Ha
TAXHaTa CTOMHOCT. Ha mpakTuka OT NE€MOHCTPHpPAaHHWTE B HETOBOTO IPOU3BEICHUE BB3IVIEIU
CTaBa SICHO, Y€ TOH He pa30upa pa3MEeHHATa CTOMHOCT Ha CTOKUTE KaTo (popMa Ha MpOsBICHUE
Ha croiHocTTa BBOOmIE. [lo-TOYHO KazaHo, 3a HEro TS HE € HUCTOPHUYECKH OOYCIOBEHO
OTHOILIEHHE MEX]ly X0paTa, a OTHOLIEHHE MEX/1y BEIINTE.

[Ipu ananm3a Ha CTOMHOCTTa Ha CTOKMUTE Pukapmo 3a mbpBU I'bT B Pa3BUTHUETO HaA
MKOHOMMYECKAaTa HayKa ce ONHWTBa /Ja HANPaBH Ppa3jiiKa MeK1y HWHIMBHAYAJTHHMSA U
o0mecTBeHUs1 TPYA. 3a HEr0 MHAMBUAYAIHHUTE DPAa3XxOaW 3a TPy IPH ONPENENCHU JOLIN
yCIJIOBUS 3a IIPOM3BOACTBO BUHATU Ca PETYJIATOpP HA BEJIMYMHATA HA cToMHOCTTA. [10o TO3M HaunH
MpeHacss 0COOEHOCTUTE Ha IIEHOO0Opa3yBaHETO B CEJICKOTO CTOMAHCTBO BbB BCHUKH OCTaHAIU
orpaciu. Toil cMATa, 4e TPyABT C Pa3IU4YHU KauyecTBa C€ Bb3HArpakaasa pasindHo. Hamuuuero
Ha OTJEJHHU BUIOBE TPYJl, XapaKTepU3UpaIlll CE C pa3IMYHa CTENEH Ha CI0KHOCT, 3a HErO HE ce
SIBSIBAT MPENSATCTBUE NpPH OMNpEAeNIssHE CTOMHOCTTa Ha Tpyaa. [IpoaykThT, moiaydeH upe3
U3IMOJI3BAaHETO Ha MO-CJIOXKEH TPYJ, Ha Mas3apa ce IpHUpaBHSABA KbM IMPOIYKT, Ch3JaJ€H MpHU
W3MOJI3BAHETO Ha MO-HUCKOKBaMU(HUIMpaH Tpyd. Taka TpyabT ¢ pa3NuYHU KauyecTBa ce CBEXK/a
710 OTIPEJIEJIEHO KOJMYECTBO OOMKHOBEH TPY/I.

B cBoute paspabotrku Pukapno He mnpuema BmknaHeto Ha CMHUT 3a OmpeensHe
CTOMHOCTTAa Ha Tpynaa upe3 paboTHOTO Bpeme. CMUT ompenaesiss CTOMHOCTTa OT (pakTuyeckara
CyMa Ha JOXOAWTEe BHB BUJ Ha paboTHa 3aruiata, nevyaada W pEHTa, MONydYaBaHU OT
MIPOM3BOJICTBOTO U peau3alusaTa Ha CTOKUTE, KaTo TS UMa pa3jiuyHU U3MEPEHHUS B 3aBUCUMOCT
OT JIOCTUTHATHUS eTal Ha olmiecTBeHo paszButue. Criopea Pukapao 3aKOHBT 3a CTOMHOCTTa HE
MOXKE€ Ja ThPNHU INPOMEHU C Pa3BUTUETO Ha OOIIECTBOTO. B TO3M cMuCBHI TOM OTXBBpiS U
TBbpAeHHeT0 Ha CMHUT, ye TOBUIIABAHETO Ha mMapuyHata (opma Ha paboTHara 3ariara
Iperosiara U3MEHEHHs] Ha CTOMHOCTTa U Ha IIeHUTe Ha cTtokuTe. [1o To3u noBox Pukapo ka3sa:
,»PaboTHaTa 3amnaTta Moxe na ce nosuiu ¢ 20% u neyanbata MOXe B pe3yiTar Jia MmajgHe B To-
rojgsiMa WIM TO-MajKa Mpomopius, 0e3 na TpeAu3BHKa HH Hai-MajlKo HW3MEHEHHE B
OTHOCHUTEJIHATA CTOMHOCT Ha CTOKUTE .

IIpuHOCHT Ha OesleKMTHS AHTJIMYAHMH 32 Pa3BUTHETO HA TEOPHATA 32 CTOMHOCTTA
ce ChbCTOM M B ONpeAeIsiHETO Ha CTOMHOCTTA He CaMO 4pe3 TPyAa, M3pa3xoABaH 3a
NPOU3BOJCTBO HA CTOKATA, HO U NMOCPEACTBOM TPYAA, BJI0KEH B CPe/ICTBA 3a MPOU3BO/ICTBO.
Bompekun ToBa, Toi He M3SACHSABAa JOOKpail mpobOlieMa 3a TpPEHACcSHETO Ha CTOWHOCTTAa OT
CpelcTBaTa 3a IIPOM3BOJCTBO BbpPXY TOTOBUS MPOAYKT. 3a HEro ocTraBa Hepa3zdupaeMm
JIBOMHCTBEHHMSI XapaKTep Ha TpyJa, Ch3JaBalll CTOKAaTa, KAKTO U IBOWHCTBEHUS PE3YNTAT OT TO3U
TpyX. 110-KOHKpETHO, TOW HE € OCBh3HAJI HAJIMYMETO B CTOMHOCTTA HA CTOKAaTa Ha TPyJ B JBE
¢dbopmu. BeaHbxk ,,ipeHeceHa CTOMHOCT®, B pe3ylnTaT OT KOHKPETHUS TPyHA, U BTOPU IBT —
,,HOBOCBH3/]aZicHa CTOMHOCT, Ha OCHOBaTa Ha ,,a0CcTpakTeH Tpyn . B cBoWTe aHamm3m BBPXY
KaTeropusTa ,,CTOMHOCT® JOCTUra €IUHCTBEHO IO CHXKICHHETO, Y€ TS ce Ch3AaBa OT TPYAa,
He3aBHCHMO OT HeroBMTe KOHKpPeTHU (popMHU HA NpoOsiBJICHHE.

[Ipun odopMsaHETO Ha BWXKAAHUATA CH 3a CTOMHOCTTAa PUKapno KOHIIEHTpHpa H3ISIIO0
BHUMAaHHETO BBPXY OINpPEIENISHETO Ha BEIWYMHATa W, MOpaaud KOETO HE YCIsBa Jia HalpaBu
pasiuka MexAay ,peanHa CTOMHOCT U ,,0THOCHTENHa CcTOMHOCT . Ilpuoputusupaiiku
KOJIMYECTBEHUS TpeJl KaueCTBEHHS aHall3, TOW pa30upa CTOMHOCTTA Ha CTOKaTa KaTo M3pa3 Ha
orpezenieHo pabOTHO BpeMe, aBallo BH3MOXKHOCT 3a M3pPa3siBAHETO W B CTOWHOCTTA Ha Jpyra
cToka. B pamkute Ha T0o3u moaxon obaue Pukapao mpeogonsaBa HanpaBeHOTO oT CMHT cMecBaHe
Ha ,,U3pa3xofBaHusA C ,KylyBacMus“ TpyA. 3a HEro TPyAbT, KOWTO ce H3pa3xoABa 3a

3 Tax tam, c. 10-11.
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NPOM3BOACTBOTO HA Ja/IeHA CTOKA, He € PaBeH Ha TPyJAa, KOMTO MOXKe Ja ce KyNu cJiel
npoaaxdaTa Ha Ta3H CTOKA.

[locoueHOTO MaBa OCHOBAaHME J1a CE€ HANpPABU 3aKIOYEHHETO, Y€ NMpeHeOperBaHeTo Ha
HCTOPHYECKHS MOAXO0/ NP U3CJIeIBAHETO HA KANMTAJMCTUYECKHTE OTHOLIEHUS OT CTPaHAa
Ha Puxapno He My mo3BosisiBa Ja pasrpaHuMyd NMOHATHATA ,,CTOMHOCT® M ,lleHA* Ha
crokara. [lazapHuTte 1eHH, CTIOpE] HETo, ce KojebasT OKOJIO CTOMHOCTTA Ha CTOKHUTE, KOSITO €
€IHOBPEMEHHO U MPOM3BOJCTBEeHA IeHa. C Opyru AyMH, TOM He pa3dupa MpOM3BOACTBEHATA
I[eHa KaTo elHa OT (JOpMHUTE Ha MPOSIBICHHE HA CTOMHOCTTA, a KaTO ChBMAaJeHHE C Hes. AKO
BB3HUKHAT OTKJIOHEHHE Ha MPOW3BOJCTBEHATA IIEHA OT CTOWHOCTTA, TO Te OWXa MMalu CaMmo
CIIy4aeH XapakTep.

Hemo noseue, ocniopBaiiku nosunusata Ha Cmut, Pukapno nokassa, ue pa3nagaHeTo Ha
CTOHHOCTTA HA CTOKATA Ha ,,pa00THA 3amjara“ M ,ne4ajda®, Korarto TpyAbT U KanuTaja
NPUHALJIEKAT HAa Ppa3MYHU JIHMIA, He INPOMEHsl ONpeAesiHeTO HAa CTOHHOCTTa 4Ype3
pa6oTHOoTO BpeMe. Criopes1 HETO CTOWHOCTTA € MbPBUYCH (HaKTOp, a JOXOAHUTE Ca MPOU3BOJIHHU.
B T031 cMuCHI cTOMHOCTTA Ce pasyiara Ha JOXOH, HO HE ce 00pa3yBa OT TIX.

B pesynrar Ha Hemo3HaBaHETO Ha IMpolleca Ha MPEBpbIIAHE HAa CTOMHOCTTa B
MPOM3BOJICTBEHA 1I€HA, TOW HE € HasACHO W C MEXaHMW3Ma Ha TpaHcopmallus Ha MpUHAJCHATa
CTOWHOCT B mevanba, a medaibata — B cpenHa medanda. [locaemHoTo To mprema Kato (akr.
Pukapno pasnara croitHocTTa Ha cTOKara Ha nevanOa mioc padoTHa 3amiara. Ho ToBa Beue ca
KaTeropuu HE Ha CTOMHOCTTA, a HA II€HAaTa Ha MPOM3BOACTBOTO. TOW HE BWXKIA MEXKIUHHHUTE
3BE€HA, BOJCIIU OT CTOMHOCTTA KbM LIEHATa Ha TPOU3BOICTBO.

Teopusi Ha pa3npeaeseHneTo Ha Pukapao

IIpu pa3paboTBaHEeTO Ha CBOsITA TeOPHsl HAa pa3mnpelejeHHeTo Pukapmo usciensa
OTHOLLIEHHETO Me:X1y padoTHa 3amiara, me4yanda u penrta. [IpeHeOpersaiiku mpousxoja Ha
TE3W KaTCropuu, HETOBUAT HUHTCPEC € CHBCPCAOTOUYCH CaMO BbBPXY KOJIUYCCTBCHATA WM
OTIPEINIEHOCT U BbPXY OTHOILIEHUETO, B KOETO C€ HAaMHUpAT e/IHa CHpsMO apyra. Toii onpexnens
paboTHaTa 3amjaTa CbC CTOMHOCTTAa Ha CpPEJCTBAaTa 3a CBIIECTBYBAHE Ha TPYJEIIMS C€ U
HETOBOTO CEMEHCTBO, T.€. ChC CTOMHOCTTA HA BL3IIPOM3BOACTBOTO Ha paboTHaTa cuna‘. Criopen
HETOo, 3a 1a MO:Ke pa0OTHUKBT 1a U3AbP:Ka cebe CH M CBOETO ceMeiicTBO, OT 3HAYEHHE e He
KAKBa 3aIJIaTa MOJy4aBa, T.e. KOJIHUYEeCTBO NMapH, a KAKBO KOJIU4YeCTBO CTOKH MOXe Ja
3aKynu ¢ TsX. [lo-KOHKpeTHO, ,,ecTecTBeHATA leHa“ Ha pa0oTHATA cWJIa 3aBHCH OT ToBa. Ha
Ta3u OcHOBa Pukapno ycmsBa Aa YCTaHOBM 3aBHCHUMOCT MEXKIy LleHaTa Ha XpaHaTa U Ha
peIMeTUTe 3a MOTpeOIeHne U ecTeCTBEHaTa LieHa Ha TpyJaa. Ilpu moBuinaBaHe Ha LieHaTa Ha
IpeIMeTUTe OT MbpBa HEOOXOAMMOCT M Ha XpaHaTa, CIOpPEJ] HEro, pacTe W LieHaTa Ha Tpyla, U
obpatHo. B mpoabsmkeHue otdensi3Ba, 4e ¢ mporpeca Ha 00IIeCTBOTO €CTECTBEHATA IIeHa BUHATH
¥Ma TeHJICHIUS /1a Ce TIOBUIIIABA.

ITox ,,mazapHa meHa™ Ha Tpyaa TOW pa3dupa IeHaTa, KOATO PEaTHO Ce IUIalla 3a Hero B
pe3yJNTaT Ha ChOTHOIIIEHUETO MEXKIY ThpCeHE U mpeiarane. TpyabT € CKbII, KOraTo € OCKBICH,
U 00paTHO — TOH € eBTWH, aKo ChIIecTByBa B m3obmmme. Criopen Pukapmo masapHara meHa Ha
TpyJa MMa TEHIEHIUS J1a ce CchoOpa3siBa C ecTecTBeHara. PabOTHUKBT ce Hamupa B J00pO
MI0JIO’KEHUE, KOraTo Ia3apHaTa lLieHa HaJBHUIllaBa ecTecTBeHara. [Ipu monoxeHue, uye T4 € Moj
€CTeCTBeHATa, ChCTOSIHMETO Ha TPyAellus ce BiomaBa. [Ipu Te3u pa3ChbKICHHS aHTIUNCKUS
MUCJIMTEN JIOCTUra JI0 3aKIIOYEHHETO: ¢ HANpeaIbKa Ha 00LIeCTBOTO W € HapacTBaHe Ha
HEeroBUsi KanuTajJ NPOIbJKUTEJTHOTO yBeJMUeHMe Ha na3apHara pa0oTHa 3amjara e
3aBHCH OT TOBA A/ eCTeCTBEHATa IleHAa Ha Tpy/Ja ce e moBumuaa. [locneaHoro Toi oTnasa
Ha CTENEHTa, B KOATO C€ € TOBWIIWIA €CTECTBEHATa I1IeHAa Ha MPEeIMETHTE 3a MOTpeOiIeHue,

* Bx. Pukappo, JI. 3a npuHIMOMTE HA HONMTHYECKATa MKOHOMHMS U JaHbuHOTO obOnarane. MK ,Para®, C., 2006,
c. 65-77.
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rapaHTUpAld MUHUMYyMa oOIleliiBaHe Ha paboTHuKa. [IpuumHuUTE, MOpagu KOWTO paboTHATa
3arjiaTa ce MOBHILIaBa WM HaMalsiBa, Pukapio onpenens B 1B MOCOKH:

» CBHOTHOIICHUETO MEXIY ThPCEHE U MpeiaraHe Ha paboTHA CHa;

» IICHHUTE Ha CTOKHTE, 32 KOUTO Ce M3pa3xojBa paboTHaTa 3arara.

B cBosita Teopus 3a pasnpeeNeHUETO BHUIHUAT AHTIMICKH HMKOHOMHUCT HE OTIEINS
3aKOHHUTE Ha pa3NpeleeHHeT0 OT Te3W Ha Mpou3BOACTBOTO. Ha Ta3u ocHoBa 00sicHsIBa
padoTHaTa 3amara Ha 0a3aTra Ha TPYJAOBaTa TeOPHUS 32 CTOMHOCTTA HA CTOKHUTE KaTO
npeaAcTaBs padoTHATA CHJIA 32 CTOKA, KOATO MMa CBOSI CTOWMHOCT M ueHa. 3a Puxapmo
peanHara paboTHA 3aruiaTa HE ce MPOMEHs, a c€ U3MeHs caMo HoMuHaiHaTa. [lociaenHoTo TOM
BIDKJA KaTO BPB3Ka C HAPACTBAHETO Ha LIEHUTE Ha CEJICKOCTOMAHCKUTE MPOIAYKTH Ha OCHOBATa
Ha IOBUIIEHHWETO Ha peHTaTa. Tol cMmsATa, 4e Ta3u TEHJIEHLUS MOXKE J1a C€ IPEOJOJIEEe Ype3
YCHBBPIICHCTBAHE HA CEJICKOCTOMAHCKAaTa TEXHUKAa U TMpuilaraHe JOCTIDKEHHUSTa Ha
arpoHoMuyeckara Hayka. Ilo TO3M HauuH IIe ce OCBOOOAM €1HAa YacT OT TpyJAa C Orjen
TTOHWKaBaHEe [IEHUTE Ha Hali-HEOOXOAMMUTE 3a pabOTHUKA MPEIMETH 3a MOTpedIeHNe.

B npoussenenuero cu Pukapno oraens usiia riaBa U Ha nevayuoara’. Toii s MpPENCTaBs
KAaTo M3JUMIIBK HA CTOMHOCTTAa Ha cTOKaTa HajA padorHara 3amiara. OCHOBHMST BBIIPOC,
KOWTO 3aHMMaBa Pukapno, € cBbp3aH C M3SICHSIBAHE HA NPUYUHATA 32 NOCTOSIHHHUTE
KoJIe0aHNs B HOPMATA HA Me4yaida U OTTYK — HA MOCTOSIHHUTE U3MEHEeHUsl B HOpMaTa Ha
JuxBaTa. Kakto Beue M3CHUXME MO-TOpe, TON pa3/iessi CTOMHOCTTA Ha CTOKaTa Ha JIBE YacTH:
paboTHa 3ariata u neyanba. Benuunnara Ha nevanOara npeacTassi B 00paTHa MPONOPIMOHATHA
3aBHUCHMOCT OT pa3Mmepa Ha paboTHata 3amnata. C moBuIIaBaHe Ha pa0oTHaTa 3aruiata
revanbara HaMmalsaBa, 1 0OpaTHO.

Wsrpaxxnaiiku cBosita Teopusi 3a medanbara BbpPXY TpyJoBaTa Teopus 3a CTOMHOCTTA,
Pukapno mpeacraBs medandéara KaTo 4acT OT CTOMHOCTTA HAa CTOKAaTa, 3 HEUH €IMHCTBEH
W3TOYHHUK € TPYIAbT Ha HaeMHUTe paboTHui. [Ipu odopmsiHe Ha TO3M CBOI BB3TIEA TOH He
MIpaBH pasiiuKa MeX1y NpUHaJeHa CTOMHOCT U revanoa.

BbB BTOpa rnaBa Ha ,,3a MPUHIUONTE HAa MOJUTHYECKATa WKOHOMHS W JTaHBYHOTO
obnarane* Pukapio oTHels BHAMAaHHME M Ha PeHTAaTa KaTo MKOHOMMYecKa kateropus’. 3a
paznuka oT CMUT, KOHTO JaBa YeTHPHU OMpEENICHUS 3a PeHTaTa, TOH U3TPaXKJa CBOETO BUXKAAHE
M3ISJI0 BBPXY TPYJOBaTa TEOpHsl 3a CToWHOCTTAa. [lo-KOHKpEeTHO, HeroBara ICPHUHUIUS 32
peHTara e: Ao0aBbYHA Me4anda, MOJy4deHA OT (epMepa-KANUTAJIMCT M OTAAJeHA Ha
3eMeBJIa/leJIIIUTe Cpelly NMPeJI0CTABeHOTO PABO 32 MOJI3BAHE HA TAXHATA 3eMHl.

Omnpenensiiiku CBHIIHOCTTa Ha peHTara, Pukapao orOenssBa, 4e TS € pe3yiaTaT oOT
OTHOCHUTEJIHOTO IIJIOJIOPOJIME Ha TMoyBaTa, a He Ha abcomtoTHOTO. Ilomyuenata peHra OT
MO-TIJIOIOPOAHUTE 3€MHU, CIIOPE HETO, HE € Pe3ynTar OT JIeHCTBUETO Ha MPUPOJIHUTE CHIIA KAKTO
TBBpAH CMHT, a Ha Tpy/Ja HAa HAEMHUTE CEJICKOCTONMAHCKH PaOOTHHUIH.

B cBoute BB3MNIEOM MO BBIOPOCA 32 PEHTATa OENEKUTHUAT AHTIIMACKM HKOHOMHUCT €
MPUBBPKEHUK Ha T. Hap. ,,3aKOH 332 HaMaJSBAIIOTO IUIOJOpoAKe Ha moyBaTa“. ChIiIacHO TO3U
3aKOH BCSKO TIOCTE/ABAIl0 BJIaraHe Ha KaluTal B CEJICKOTO CTOMAHCTBO € TO-MaJKo
MIPOU3BOJUTENIHO OT MpeAXxoaAHoTo. [1o HEroBo Bpeme TO3M 3aKOH € akchoMma Ha Kjachueckara
MOJINTUYECKA UKOHOMUSI.

Bn3rienu 3a kanurasa

[Ipu pasrnexaaHeTo Ha BBIPOCUTE, CBbP3aHU C KanmuTajia, PUkapao He v HHTEpIpeTupa
KaTo HCTOPHYECKH OOYCIOBEHO OOIIECTBEHO OTHOIIEHHE Ha MPOU3BOJCTBOTO, H3PAa3eHO B
CTOMHOCT, KOSTO HOCH NpHHAJeHa CTOMHOCT. [l0-CKOpO TOM TBPCHM CHIIECTBYBAHETO HA
Kamurajga oIle B MbPBOOMTHOTO CHCTOSHHE Ha OOILIECTBOTO, KBIAETO 'O HWHTEPIPETHpPa KaTo
,HaTpPyMmaH Tpya“. 3a pa3iuka OT MPEAXOJHO MPEICTABEHUTE WKOHOMHUYECKH KaTerOpHH, Ha

3 [Tax Tam, c. 78-93.
6 TTax Tam, c. 44-57.
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KOUTO € OTPEAMI TJIaBU B CBOETO OCHOBHO NMPOU3BEACHHE, TO 3a KanuTaja HsiMma Takasa. [Ipu
mperjie/la ¥ aHajii3a Ha BBIIPOCa 3a BIMSHUETO HAa BEIMYMHATA Ha pabOTHATa 3aruiata BbPXY
,,OTHOCUTEIIHATA CTOMHOCT Ha CTOKUTE  TOM CHhbBCEM HMHIMICHTHO CIIOMEHABA U 3a CHITHOCTTA U
pasnukKaTa MEXIy OCHOBEH M 00OpoTeH KamuTan. Bce mak obOaue, HE BBBEXIA IMOHATHUATA
,[IOCTOSIHEH * U ,,IpOMEHNINB" KanuTaj. Ha mpakTuka He ru ynotpeossa.

B cBoure pascexacHus Pukapno TOBOpM 32 OTHONIEHMETO HAa KamuTaJja,
npeHa3HAYeH 32 U3APbKKA HA TPYAa, NPeACTABeH KaTo 000POTeH, U KANUTAJIa, BJOKEH B
MAIIMHU, CTPau U NPUOOPH, onpe/iesieH KaTO OCHOBeH. ToBa pasrpanndeHue e nepuHupano
0eryo B 3aBUCUMOCT OT OOCTOSITEIICTBOTO JAJIA KAMTAIbT CE H3HOCBA OBP30 M M3UCKBA J1a OBl
YECTO BB3MPOMU3BEKIAH WIM C€ ymnoTpeOsiBa O0aBHO. BBIpekn ToBa KOCBEHO MpEICTaBSHE,
AHTTUUCKUAT MKOHOMHUCT YCIIsiBa Jla JOJIOBH pOJIATa Ha IMOCTOSHHATA YacT Ha KamwWTaia B
MIPOU3BOACTBOTO HA CTOKATa. B TO3M CMHUCHI TOM apryMeHTHpa Te3aTa, Y€ KaluTaIbT HE Ch3/1aBa
CTOMHOCT, a caMO MPEHACs CBOSITAa CTOMHOCT BbPXY Ta3u Ha MPOU3BEJEHATA CTOKA.

Pa3paboTBaiiku MKOHOMHYECKAaTa CH CUCTeMa, Pukapao cBexaa oO0OpOTHHUS KamuTal JI0
MIPOMEHJIMB HOCHUTEII, T.€. YacTTa OT MPOU3BOIUTEIHUS KAUTaJ, U3Pa3Xo/IBaHa 3a padOTHA CHUIIA.
OCHOBHUAT KanuTajd TMpUeMa 3a TMOCTOSHEH — MAaIllMHU, WHCTPYMEHTH, crpaau U Ap. ToBa
JeIeHNe Ha KamuTana obaude mpeHeOperBa Ta3W 4YacT OT HEro, KOSATO € MpeJHa3HaueHa 3a
MaTepUaHU 3alacu. 3aToBa MOXE Ja ce Kaxke, ye Pukapmo u3ciaenBa camMo HauyMHA Ha
NMPEeHACSIHETO HA CTOMHOCTTA, 2 He MEXaHU3MbT HA HEITHOTO MPOM3BOICTBO.

Buxnanus Ha Pukapnao 3a kpusure

B rmaBa XXI Ha cBOeTO emoxajqHO TMPOU3BEICHHE, HapedeHa ,BiauaHueTro Ha
HATPYNBaHETO BBPXYy Tmedandbara W nauxBara“, Pukapao OTXBBPJA Bb3MOKHOCTTA 3a
BL3HHKBAaHe HA 001112 KPH3a HA CBPbXIPOM3BOACTBO’ . ToBa pasbupaHe e npeaonpeaeneHo oT
HMCTOPUYECKHUS] KOHTEKCT Ha COLMAIHO-MKOHOMUYECKAaTa JACHCTBUTEIHOCT MO HETOBO BpEME.
Kakto € u3BECTHO OT HCTOpHUATA, HAYAIOTO HA MNEPUOJMYHHUTE WHIYCTPUAIHU KPHU3H €
noctaBeHo B 1825 r., T.e. 1Be roJiMHU ciel cMbpTTa HAa Pukapao. [lpunaranust ot aHrIMACKUs
MKOHOMUCT HAJIMCTOPUYECKH METOJ MPHU M3YYaBaHETO HA KAHUTAIMCTUYECKATa CUCTEMA HE MY
MO3BOJIABA /a paz0depe M pasKpue IUIOCTHUS XapaKTep Ha KPU3UTE Ha CBPBXIPOU3BOACTBO.
Cnopen HEro MPOU3BOJACTBOTO HMKOTa HSAMA [1a MPEeBHINM HYXKAUTe HA 00IIECTBOTO, Thil
KATO TMOCJeJHUTe ca Oe3rpaHM4YHU. Ta3M IOCTaHOBKAa C€ MpHeMa KaTo aKcuoma oOT
MPEACTAaBUTEINTE Ha KJIacuueckaTa TMOJUTHYECKa WKOHOMHUA. 3aToBa mpu Puxapmo HsiMa
creranHa pa3paboTka Ha MPUYMHUTE, KOUTO BOJAT 1O KPHU3UCHO CHCTOSIHME OT THUMA Ha
CBPBXMPOU3BOJICTBOTO. TOM mpeicTaBst MpOU3BOACTBOTO KATO OPUEHTUPAHO KBbM OOIIECTBEHOTO
notpebnenue. Kakto crana sicHo Beue, mpojaxbara Ha CTOKM CE€ MPEACTaBs OT HEro KaTo
pa3MsHa Ha IPOITYKTH.

B cBoute pascwxaeHus no Berpoca Pukapno ce npuabpxka kbM Te3ata Ha K. b. Ceii, a
MMEHHO — €IHHM TMPOAYKTH ca TMPOM3BEACHH B HU3JIUIIHO KOJUYECTBO, 3aII0TO
ChIeBPEMEHHO JIPYTH €a Ch3/1a/IeHd B MO-MaTbK 00eM. [Ipu TakoBa pa3zbupaHe Jorukara My
e cueanara. Ilepeo, HyXauTe Ha OOIIECTBOTO ca OC3rpaHUYHH, 6MIOPO — OC3TPAHUTHHUTE
NOTPEOHOCTH C€ YAOBIETBOPSBAT Upe3 MPOU3BOACTBO, U MpPemo — MPOU3BOJICTBOTO HUKOTA HE
MO>K€ J1a TOCTUTHE MOTPEOICHUETO.

HNxoHoMHuYecKku Heu 32 ypaBHOBeCSIBAHE HA ThProBCKHMA 0ajJlaHC M 32 MapHYHaATa
Teopus

B cBoute BB3MIIENM 3a BBHHIIHATA THProBusi Pukapmo ce sBsSBa NPUBBPKEHUK HAa
€CTECTBEHOTO reorpadcko paszeneHue Ha Tpynaa. Toil e pageren Ha CBOGOJHATA BbHIIHA
ThproBusi. Criopel HETO caMO MEKIYHAPOIHOTO pa3ieieHHe HA TPYAa MoOKe 1a OCHTYPH
NPOM3BOJCTBOTO HA MO-eBTHHH U 100POKAa4YeCTBeHH CTOKM. B IbJIrocpodeH nijaH BUHArU ce

7 TTak Tam, c. 225-233.
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IIOCTUra paBHOBECHE MEX1y M3HOCA M BHOCA B €AHa cTpaHa. [Ipu ToBa TO3M mporec ro npuemMa
KaTo aBTOMAaTH4YEH M €CTECTBEH, NPEIU3BUKBAI] yPaBHOBECSBAaHE Ha THPrOBCKHUsA OajaHC Ha
CTpaHaTa B pe3yJTar Ha:

¢ MEXAYHAPOAHOTO pa3/esieHHe Ha TPY/a;

% CrenMaIn3anusaTa Ha OTACTHUTE CTPAHH;

¢ cBOOOAHATA pa3MsHa HA CTOKH MEXIY THX.

Toi#t cmsTa, ye KakTO MACHBHMAT, Taka M aKTUBHUAT THPTOBCKM OajlaHC HE Morar Ja
ObJAaT KOHCTAHTHU ChCTOSIHUA B MPOJBIDKUTENEH IEPUO OT BpeMe. B To3u cMUCBHI HE MOXke /1a
UMa MPOABJDKUTEIHO BPEME HEIOCTUI WIM M3JIMIUBK Ha Mapu. AKO TakuBa CbCTOSHHUS ca
IBJITOCPOYHH, TOBA L€ BB3IPEMATCTBA HOPMAJIHOTO Pa3BUTHE HA IPOU3BOJCTBEHUTE CHIIM B
crpanara. Ilpu nmacuBHus Oanmanc Pukapmo TBbpAM, Ye IIe C€ YBEIMYM M3HOCHT Ha Mapu OT
CTpaHaTa, KOETO IIe NMpEeIM3BUKAa HaMaJlsgBaHE HA HAJMYHUTE napuyHu 3anacu. [lapure me
CTaHAT TO-CKbBIIM, a IICHUTE Ha CTOKHUTE IIe ce MOHMXKarT. TakaBa cuTyauusi OIaronpusiTCTBa
M3HOCA Ha I0-€BTUHHM CTOKHM, KOMTO MOraT Ja ce MpojajaT Mo-CKbIIO B 4yxOuHa. B kpaiiHa
CMETKa ThPrOBCKHUSAT OaaHC I1e ce MPEeBbPHE B aKTHUBEH MOpaJn HapacTBaHE Ha BHOCA.

OtHocHO mapuTe Pukapl0oBOTO MHEHHE €, Y€ T€ ca OpbAHe HAa OOpPBILNEHHUETO.
[NapuyHuAT 3amac Ha cTpaHaTa € HaTpylBaHE Ha cpelcTBa 3a oOpblieHHe. OTHOBO, KakKTO
MHOTOKpAaTHO Oelle CIIOMEHAaTO MO IIOBOJ| HMHTEPIPETalUsaTa Ha JAPYTd HKOHOMHUYECKH
KaTeropuy, TOM U3rpaxaa TeopusATa 3a IapuTe Ha OCHOBaTa Ha TpyAoBaTa TEOpUs 3a
CTOWHOCTTAa. B neicTBUTENHOCT HeroBaTa MO3UIMS €, Y€ NMApHTe He €A BB3HMKHAJIM OT
Pa3BUTHETO HA GOpMHUTE HA CTOMHOCTTA. 32 HETrO METAJHUTE Mapu MOTaT HaI'BJIHO Aa ObAatr
3aMEHEHHU OT KHM)KHHU, KaTO CTOMHOCTTa UM LIE 3aBUCH OT TSAXHOTO KOJIMYECTBO B OOpPBIICHHE.
CrpnBaiiku Ha OCHOBAaTa Ha KOJMYECTBEHATa TEOPHs 3a NApUTE M M3XOKIANKU OT TpyaoBaTa
TEOpHs 3a CTOMHOCTTA, OENEKUTHUAT AHIJIMYAHUH CE€ ONMTBA Ja pa3KpUe 3aKOHOMEPHOCTHUTE B
cdepaTta Ha NapUYHOTO OOpbIIeHHE. [Ipu Te3u cu ONMUTH TOI HElOOLEHsBa POJISITAa Ha KPEIUTa,
3a€MHHUS KalluTal U HETOBMSI JIMXBEH MPOLEHT BbPXY Pa3BUTUETO Ha MPOU3BOJCTBEHUS IMPOIIEC.
3aTroBa OTpeXkJa M CKpOMHa poyis Ha OaHKUTE W KpeAuTa B KadyeCTBOTO UM Ha MHCTHUTYTH,
ChICHCTBAIIN 3a yCTaHOBSIBAHE Ha €(PEKTHBHO M PE3YJITATHO KHIDKHO TAPUYHO OOpBINEHHE,
MMallo ISJIOCTHO METAJIIHO TIOKPUTHE.

[Ipuemanero Ha KoJIMYECTBEHAaTa TEOpUs 3a MapuTe IO BOAM KbM 3abiynara Aa He
npueMa OaHKHOTUTE KaTo KPEJUTHU MapH, 3aJl KOUTO CTOAT PeaTHU MKOHOMHUYECKU OIEepaluu.
Crnopen Pukapao ycTaHOBEHHMST OT OAHKHUTE JUXBEH IPOLIEHT 3acAra caMoO TEXHUTE KIMEHTU U
HE BJIMsAE BBPXY OOLIOTO HMBO Ha NPOLIEHTa B CTONAHCTBOTO Karo wsio. IlocinenHusT ce
peryimpa HENMOCPEICTBEHO OT HOpMaTa Ha redanda. 3a CMeTKa Ha ToBa 00ade TOW MpeCcTaBs
JMXBEHMsI MIPOLIEHT KAaTO 4acT OT cpelHaTa nmedanba, a camara T — KaTo MPUHAJECHA CTOMHOCT.
Ha npaktuka HOpMaTa Ha NPOILEHTA MPSIKO CE BIMSE OT ThPCEHETO M MPEAJAaraHeTo Ha 3a€MHU
KaIluTalu, BbPXY YMETO JBM)KEHHE UMEHHO MpeHeOpernature or Pukapao 6aHKM oka3BaT CHIIHO
BIIUSIHUE.

NPUHOCBHBT HA TOMAC MAIJITYC 3A IHNOINVYJAPU3UPAHETO M
PABBUTUETO HA KIIACUILIU3MA B UKOHOMMNYECKATA MUCBHJI

Tomac PoospT Mantyc (1766 — 1834 r.) € aHrMiiCKM UKOHOMUCT U colosor. PojsieH e B
Hopxkunr, 6mu3o a0 Jlonaon. bama My e ninameHeH sikoOWHeI, MOAIbPKaI] KOPECTIOHACHITHS C
Pyco u Bonrep, muuen npusiten Ha J[. FOm. B TakaBa cpena orie B paHHa Bb3pacT € 3all03HaBa C
nnaeure Ha npocserurenure oT X VIII Bek.

Tomac Mantyc 3aBbpmiBa J[>xe3yc Konumk na KeitmOpumkkust yauepcurtet mipe3 1788
. ¥ 3allUTaBa JOKTOpcKa aucepTanus mo 6orocnoue B 1793 r. B mepuona 1797 — 1803 1. e
eHopuiicku cBemeHuKk B rpadcerBo Coepu. I[Ipe3 1805 1. craBa mpodecop B Kareapara 1o
ChbBPEMEHHA MCTOpUA M TOJUTHYECKAa MKOHOMHUSA B Kojexxka Ha OCTHHIMKCKAaTa KOMITaHUSA,
KbJIETO )KMBEE U pabOTH 10 Kpasi Ha KUBOTA CH.
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Cnc cBouTE HaEH 3a 00IIECTBEHO-MKOHOMHYECKOTO pa3BuTHe MalTyc ce nprema 3a eiHa
OT TPUTE 3HAYUMHM JIMYHOCTH, JOIPHHECIH 32 O(POPMSHETO M PA3BUTHUETO HA MOJUTHUYECKATA
MKOHOMHMS KaTO CaMOCTOSITEJIHO HAYyYHO HallpaBiieHue 3aeqHo ¢ Anam Cmut u JleliBun Pukapno.
3a pas3nuka ot TsIX o0aye TOM € U3BECTEH B UCTOPHATa HA UKOHOMUYECKATa MUCHJI C IIPO3BUILETO
»MpaueH mpopok*. OCHOBHOTO IPOM3BEJIEHUE, KOETO My HOCH Il€dajHa cilaBa, € ,,Ece BbpXy
MPUHIIMIA HAa HAPOJIOHACEIICHUETO , KOETO M3JIM3a B OKOHYATEJIeH BapuaHt mnpe3 1798 r. [pyra
HeroBa 3HayMMa TBopoOa e ,,IIpuHuunu Ha nonurndyeckara ukonomus ™ (1820 r.).

[TonynsapHocTTa cu ManTyc ObJKYM IPEAr BCUYKO HA CBOETO €CE 32 HAPOAOHACEICHUETO.
C Hero mosayuaBa MPO3BULIETO ,,MpayeH NMPOPOK*, ThI KAaTO M3JIOKEHUTE HUJEH CE ONPEACIIAT
KaTO KOHTPAIlyHKT Ha ONTHUMMCTHUYHATa KapTHMHAa Ha OBJENIOTO HA CBETa, KOSATO pHUCYBAT
IPUBBPKCHULIUTE Ha mpocBeTurenckure unaen or XVIII Bek. BroaymeseHn oT Hanpeabka Ha
YOBEIIKHS pa3yM, T€ BEUIAsT IOCTUIAHE HA CHBBPIICHCTBO HA YOBELIKHS POJ, CHCTOSIIO CE B
U34€3BaHETO Ha BCUYKH 36MHU 3JIMHU KaTO 00JECTH, BOMHH, IPECTHIIHOCT U BCSIKAKBU (POPMU Ha
cTpagaHue. Amoreil Ha TEXHUTE IPEICTaBU € Te3aTa, 4¢ YBEJIHMYCHHETO HA HACEJCHHETO €
OeJier 3a OsiarogeHcTeue’.

Bamara na Manrtyc — JlaHue:n, € TulaMeHeH MPUBBPKEHUK Ha TEe3H pa3OupaHws, 3a KOETO
YeCcTO BJIM3a B CIIOPOBE ChC CBOSI CUH. MIMEHHO €ceTo € 3aMHUCIIEHO M HAalMCaHO KaTo COOPHHUK C
JIOBOJM 32 NEPCIEKTUBUTE Ipe] YOBELIKHUA POJ. 3a KpaTKO BpeMe, NOopaaM aKTyaJlHOCTTa Ha
TemMaTa M CIOocOOHOCTTa Ha Mantyc na yOexaaBa, €ceTo Iedeldd HPUBBPKEHHULU Cpea
AQHIIMMCKOTO HaCEeJICHUE.

OcHoBHUTE T€3H, 3acerHaTi OT ManTyc B €CeTo, CE sIBABAT KOHTPAITyHKT Ha TBbPACHUATA
Ha HEroBU CbBpeMeHHUIM kato Ywisim [onyun (anrnuiicku muHuctbp) u M. Konnopce
(ppencku pumocod u mMaremaTuk). Te cMATaT, Ue YOBEKBT € CIOCO0EH U MpeAoINpeesieH 3a
BE€YHO CaMOYChbBbpLIEHCTBaHe. ManTyc Ha CBOM pel TBBpPAM, Y€ YOBELIKHUAT IMporpec e
HeMoCTOSIHEH ¥ 3aBUHATM OTPAHMYEH, 3all0TO HACEJIEHHETO HapacTBa ¢ nNo-0bp3M TeMIoBe,
OTKOJIKOTO TIPOM3BOACTBOTO Ha XxpaHa. B moakpena Ha Te3ara cu TOW U3IOJ3BA
MaTeMaTHYECKH MHCTPYMEHTHU — T€OMETPUYHA U apUTMeTH4Ha nporpecus. Cnopea Mantyc, ako
HACEJICHHETO MPOABDKM Ja C€ BB3MPOM3BEXKAAa 0€3 HApOUHHU PErysallid, TO HCTOPUYECKH €
JI0Ka3aHO, Y€ C€ yJBOsIBA HAa BCEKM 25 roauHu. B chIOTO BpeMe NpOU3BOACTBOTO HA XpaHa,
HOpaJy OrPaHMYEHOCTTA Ha 3eMATa U JUMHUTUPAHUTE Bb3MOXKHOCTHU 3a IUIOAOPOJUE, HE ClIe]BA
Te3u Temnose. [Ipu nosnoxeHue, ye HacEJICHUETO pacTe B FTEOMETPUYHA MPOTPECHs], a XpaHaTa B
apUTMETUYHA, TO OTPOMHOTO pa3jIU4Me B TEMIIOBETE Ha PacTeX €CTECTBEHO BOJU /10 U3BOJA!
XpaHaTa e Heo0X0aAMMa 3a KUBOTA, a CTPACTTA MEKIAY IOJ0BeTe € TPAaiHo, 3aBJIA/iABAII0
YyBCTBO, Pa’/Aall0 HECIINPHO HOB KUBOT.

Ha mpaxTuka HaceleHHeTo BCE MaK He € HEperyarupaHo. MHOTo npeau Aa JOCTUTHE TOPH
TpeTaTa CTEIEH Ha MPOrPECHHTE, J1Ba TUIA peEryiaropu ce 3aaeictBar. Egnure Mantyc
onpezens KaTro npesawmueHu, a APYTATE KaTo nosumuseHu. lIpeBaHTHBHHUTE TOW CBBP3BA C
HaMaJisiBaHe Ha paxaaeMocTra. Te ca XelaHH, HO MaJko BeposTHU. Cropen Hero
BB3bP)KaHUETO OT OpaK U MOPATHOTO Bb3bp)KaHUE Ca Hal-yCHEIIHUAT HAUMH 3a peryjiupaHe
Ha HaCeJEHMETO IMPEaN Ja ca BIIE3NHU B JCHCTBUE MO3UTUBHUTE OrpaHUUUTENN. AKO BHCIIATa, a
JIOHSKBJE U CpeAHaTa Kiaca Morar Aa 0bIaT yOeaeHH B TOBa, OETHUTE — KOUTO B Hai-roisMa
CTETICH Ce HYXKIaAT OT TOBa, HE MOrar aa ObaaT yoeaeHu.

Ilon mo3utuBHM perynaropu ManTyc MMa mpeaBuj BCSIKa Bb3MOJYKHA IIPUUYMHA, IIOpAaH
KOSITO HACTBIIBA MpekIeBpeMeHHa cMbPT. B cBoeTo ece m30post 11 TakuBa — HE3PaBOCIOBHU
yCIIOBHS Ha paboTa, MPEKOMEPHO TEXbBK TPY[, Jolla U HEMOAXOAAIIa XpaHa U 00JIeKII0, JOUIH
TpKMA 3a jernara, OOJeCTH M eNmuAeMUH, BOWHU, AeTeyOuiicTBa, uyma, rian. ToBa € enuH
HaHMCTHHA alOKATUNTUYEH CTIUCHK .

8 Bxk. I'ykacesan, I'. M., I'. B. Hunnuesa. Mcropus 5KOHOMHYECKOH MHUCIH. 3aBTpa dK3ameH. ,,Ilutep*, M., 2008,
c. 87-92.
% Koporaes, A. B., A. C. Mankos, JI. A. Xanrypuna. 3akoHbl MCTOpMH. MareMaTHYECKOE MOJIEIMPOBAHHE
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IIpu mpencraBsHETO Ha MO3UTUBHUTE PErYJAaTOPH BIIEUATIIEHHWE MPABU €IMH Iacaxk OT
HEroBOTO Npou3BeAeHue: ,InmanpT, W3rnexiga, 4e € IOCIeTHUIT Hal-cTpalleH OudY Ha
npupoaara. CuiiaTa Ha HapaCTBaHETO Ha HACEJIEHUETO TOJIKOBA MPEBB3X0K/a CUjaTa Ha 3eMATa
Jla TIPOM3BEXKIA CPEICTBA 3a CHILECTBYBAHE HA YOBEKA, Y€ IPEKICBPEMEHHATa CMBPT IO €IHA
wi npyra ¢gopma TpsiOBa na moceTH 4doBemikara paca. [lopouuTe Ha YoBeka ca akTHBHHU H
CHOCOOHM CpeAcTBa 3a Jenomyianusa. Te ca NpelBeCTHULM Ha €Ha BeJIMKa apMus Ha
pa3pylIEeHUETO U YECTO CBBPIIBAT yXKacHa pabora camu. Ho B cityuail, 4ye He ycHesT B Ta3u
BOIlHa Ha wn3TpeOieHue, BpeMeHa Ha OO0JIECTH, ENMUAEMUH, CMBPTOHOCHHM 3apa3sd M uyMa
BPBXJIUTAT, OAPEIEHHU B YKACEH BUJ, U MIOMUTAT XUIISAIAH, NECETKH XUIAAU. AKO yCIIEXBT UM €
BCE Ollle HEMbJIEH, ToraBa 3aj TAX 0aBHO ce Moka3Ba [ aabT U ¢ €qUH MOLIEH yJaap U3paBHsABA
HaceJIEHHETO U XpaHaTa Ha To3u cBaT™!”,

Crnen xato mpo4MTa TO3W NMAcaX IIOTIAHJICKUAT nucaren, ¢puiocop u ucropuk Tomac
Kapnaiin Hapuya moJuTHYecKaTa MKOHOMHA ,Mpa4yHa Hayka“. [Ipen cBou mpuBBp)KEHHULU
JOpU camMuaAT Mantyc npu3HaBa, 4€ HM3BOAMTE My HMaT MaJKO MEJIaHXOJIMYEH IIPUBKYC.
Bbrnpeku moiydeHusi orpoMeH OT3BYK Cpell OOIIeCTBEHOCTTa Ha AHIJIMS, a U U3BbH HEWHHUTE
MpeAesd, TOW IPU3HaBa Ba HEAOCTAaTbKa Ha CBOATA Te3a. [IbpBUAT ce ChCTOM, KAKTO IIPU3HABA
II0-KbCHO, B JIMIICaTa Ha JOCTaTbUYHO EMIMPUYHM JIOKA3aTeICTBA, KOWTO Ja MOAKPEIAT
TBBpJEHUATA. BTOpUAT, O ITymMHUTE My, € NPEKAJIEHO NECUMHCTUYHHUAT TOH Ha CIOJEICHUTE
MHEHHMs. 3a J1a paz0bepe CTerneHTa Ha JOCTOBEPHOCT Ha pa30upaHusATa CH 3a HAPOJOHACEIICHUETO,
Manryc npeanpuemMa nbTyBaHus u3 EBpora, n3yyaBaliku BCHYKO HAllMCAHO 10 T€3U MpoOIeMHu.

Cren npekapaHOTO BpeMe B M3ydaBaHE Ha MPOOJIEMUTE U CONbCHKA C TII€HUTE TOUKU Ha
JpYr¥d MHUCIIUTE W OOLECTBEHHUIM Ha €roxaTa ,,MpayHHUSAT NPOpOK pellaBa Ja HampaBU BTOPO
n3nanue Ha ,,Ecero® mpe3 1803 r. To ce pa3nuuaBa OT OpUTMHAJIa U MMa MO-Pa3LIMPEH BUI.
B Hero aBTopbT M30sTBa (hmocodckuTe MUCKycHu. B CBIIOTO BpeMe MOCTaBs akUEHT BBHPXY
CIIOpOBETe IO 3aKOHA 3a INOJINOMaraHe Ha O€JHUTEe M IO JXUTHUTE 3aKOHH, 100aBANKU
HMCTOPUYECKH TAHHM 32 ACHCTBUETO HA OTKPUTHS OT HETO IPUHIUI HA HAPOJOHACEIICHUETO.

C umen cMekyaBaHe ocTpoTaTa Ha OOpHCyBaHaTa B IbPBOTO H3JaHME KapTHHAa Ha
MIO3UTUBHUTE PETYJIATOPH, BBB BTOPOTO € ITOCTABEHO yJAPEHUE BbPXY MOPAIHOTO Bb3bpP/KAHHUE
KaTo NPEeBAaHTHBEH JUMHUTHpall (pakTop Ha HapojoHaceileHuero. B Hero Mantyc cronens
pazbupaHeTro, 4ye ako MBXKeTe MoraT Ja Obaar yOeaeHM Aa OTjioKaT Opaka W OcTaHaT
LEJIOMbBJPEHH, N30STBaliKK Tpexa, HapaCTBAaHETO HA HACEJIIEHHUETO MOXKE J1a Ob/ie OrpaHUUYEHO U
magbT u30ertar. Tyk TOM cMeKkuaBa M OTHOLIEHHUETO CH KbM 3akoHa 3a OeJHMTEe, KaTo
IIPENOPBHYBA TSAXHATA IIOCTENIEHHA OTMSHA.

OcBeH BBbpXy NpoOJIeMHUTE HAa HAPOJOHACEICHUETO, CIICUENIUIN MYy cjlaBaTa Ha ,,MpaydeH
IIPOPOK®, B MO-3pEJINTE CH TBOPYECKH FOAMHM Manrtyc naBa CcBOs NPUHOC 3a Pa3BUTHUETO Ha
noJinTU4eckaTa uKkoHomusi. B TBop6ata ,, IIpuHiiunu Ha nonuruyeckata MKOHOMHUA ™ TOM 1MOCTaBs
1oJl CbMHEHHE JeicTBHeTO Ha 3akoHa Ha Cell W BOIU CHOP ChC CBOS J0OBp MpUATEN H
PEBHOCTEH NPUBBPKEHUK Ha TO3W 3akoH [leiiBun Pukappo. IIpmkuBe HeroBure nosuuuu ca
OCTPO KPUTUKYBaHM M IyOM OUTKaTa ¢ MMEHUTHSA CH ChbHApoIHUK, HO 100 roguHu mo-KbCHO
MoJTy4yaBa IMpu3HaHUE 32 TOBA OT JIPYT CBOM OenexxuT chHapoaHuK — JIxxon Meitnapa KeiiHc.

Brrpekn necummusMa Ha CBOMTE BB3rJead, ManTyc noiy4aBa NPU3HAHMETO HA peAMLa
CBOM W3BECTHU CBBPEMEHHHIM, AU CBHILNO CBOS INPUHOC B PA3BUTHETO HA IOJUTHYECKATa
nkoHoMmus. [leuenu agmupanuure Ha J[. Pukapno, Jxeiimc Mui, /[xon Ctroapa Mun u opu Ha
Andpen Mapmain. Kato npodecop no o01mia uctopusi, MoJIMTHKA, ThproBus U punancu, Manryc
Ha MpaKkTHKa € IbPBUAT Ipodecop Mo MOJUTHYECKAa UKOHOMHUS B CBeTa. B HUKakbB ciiyuail He
MOXE Ja ce TBBP/HU, Y€ CaMO TOBA € MPUYMHATA UMETO My Ja HapeKJa 10 3HAYUMOCT JI0 TE3H Ha
Cwmurt u Pukappo.

HCTOPHYECKUX MaKpormporeccos. Jlemorpadus, skoromuka, BoitHbl. YPCC, M., 2005, c. 156-157.
10 Maltus, T. R. An Essay on the Principle of Population. London, 1909, p. 69. Llur. mo:Koncrantunos, M.
Hacenenmero Ha cBera. http://www.politika.bg/article?id=22225 (mocneano aktuseH kpM 20.06.2018 1.).
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Enna 3HauuTenHa 4YacT OT CHBPEMEHHHUTE WKOHOMHUCTH BB3ABXBAT C OOJIEKUCHHE,
cmATakn MainrycoBata TeopHs 3a HApOJOHACEIECHUETO 3a OKOHYATEIHO OIpPOBEpPraHa B
eroxara Ha TEXHOJIOTMYHUS HalpeabK. BBIpPEeKu ToOBa UMETO Ha MpPAadHUs IPOPOK BCE OLIE Ce
CIIOMEHaBa IO IOBOJ Ha (aTanucTUYHATA HEOOXOJUMOCT OT HaMHpaHE Ha peIleHHEe Ha
npoOJeMHu KaTo: 3aMbpCSIBAaHETO Ha OKOJHATa Cpela, CYpPOBUHHHUS W CHEPrUilHUS HEIOCTHT,
HEKOHTPOJINPAHOTO Pa3MpOCTPAHCHHE Ha SANPCHUTE OPBXKHMA W TEXHOJIOTHH, HECTHUXBAILWTE
BOCHHU KOHQIMKTH, MaHAeMuu u 1p. Jopu u B HauyanoTo Ha XXI Bek Te Bce OIlle HAIOMHSAT 32
npopouecTBaTta Ha Manrtyc u popMHupaT HOBU HETOBH ITOCIIEI0BATENH.
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A MODEL FOR ACCOUNTING OF GOODS EXPORTS

Stanislava Pancheva
New Bulgarian University, Sofia, Bulgaria

Abstract: The scientific research examines the transactions for export of goods,
highlighting their nature and deriving their features for tax and accounting purposes. On this
basis, an attempt was made to formulate a definition for them for the purposes of their
accounting. Their specific features, directly related to the organization and implementation of the
reporting process in non-financial enterprises, have been identified and characterized.

In order to achieve a greater depth of research, the three options applicable in the national
practice for accounting treatment of transactions for export of goods are analyzed and on this
basis a model for their accounting has been developed and argued. The model has been tested in
a real environment and conclusions have been drawn about its lawful, methodologically sound
and practical application.

Keywords: accounting, import, trade, foreign trade, goods.
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MOJIEJ 3A CHETOBOJHO OTYUTAHE HA CAEJIKUTE 3A
MN3HOC HA CTOKH

Cranuciasa IlanyeBa
Hog 6vneapcku ynusepcumem - Coghus

Pe3tome: B HayuHaTta pa3pa0oTka ca M3Cle[BaHU CAEIKUTE 3a U3HOC Ha CTOKH, KaTo €
OTKpOEHa TSIXHATa CHIIHOCT U Ca W3BEICHH OCOOCHOCTUTE MM 3a JAaHBYHH M 32 CUETOBOJHU
nenu. Ha Ta3u ocHOBa € HampaBeH onmuT 3a popMysMpaHe Ha JeUHHALUS 33 TAX 33 HYKIUTE Ha
CUYETOBOJHOTO UM oTuuTaHe. Habens3anu ca u ca xapakTepu3upaHU clieUu(PUUIHUTE UM YEpTH,
MMaIly TPSKO OTHONICHWE KbM OPTaHM3MPAHETO W OCBHIIECTBIBAHETO HA OTUETHHS MPOIEC B
He()MHAHCOBUTE MPEATIPHUITHSL.

3a TOCTHUTaHETO Ha TMO-TOJNsIMa JBIOOYMHA Ha H3CIENBAHETO Ca aHAIW3HWPAHU
MPUJIOKUMHUTE B HAIIMOHATHATA MPAKTUKa TPU BapHaHTa 3a CYETOBOJHO TPETUPAHE Ha CACIKUTE
3a U3HOC Ha CTOKM M Ha Ta3W 0a3a € pa3pabdoTeH U apryMEHTHpPaH MOJEN 3a TSIXHOTO CYETOBOJIHO
oTuuTaHe. MoaenbpT € ampoOupaH B peallHa Cpela U ca HanpaBeHW HU3BOAM 32 HETOBUS
3aKOHOCBHOOPA3EH, METOIOJIOTUIECKU U3AbPKaH U MPAKTUKO-TIPUIIOKEH XapaKTep.

KirouoBu 1yMu: c4eTOBOJICTBO, U3HOC, THPTOBUS, BHHIIHOTHPTOBCKH CIENIKH, CTOKH.

BBBEJEHUE

Chenkute 3a W3HOC HAa CTOKM Ca BHJ MPOAXOW, TPU KOUTO CE€ OCHIICCTBSIBA
TPAHCTPAaHUYHO TPEXBBPIISTHE Ha CTOKU H/MIIM COOCTBEHOCTTAa BBPXY TAX OT MpojaBad (MECTHO
JMIIe) Ha KymyBad (4yXIECTpaHHO Jinlle). Te ce M3BBPIIBAT MPH YCIOBUS, PErIIAMCHTUPAHU B
OBITApCKOTO 3aKOHOJATEIICTBO W B 3aKOHOJATEJICTBOTO HAa CTPAaHW, HEWICHYBAIH B
EBponeiickus cbhro3. JIeHOMUHUpPAHU ca B 4yXKICCTpaHHA BajyTa (IIOHE 33 €JHA OT CTPAHUTE MPH
CENKaTa) U MpH TSAX yyacTBaT MHOTO Ha Opoil Hempeku yyacTHUIM. OChUIECTBIBAHETO UM € Ha
0aszara Ha CKJIFOUEH JIOTOBOP, a PEATM3UPAHETO UM NIPEMHUHABA MPE3 ONPEICIICHU eTanu. BCcuiko
TOBa HpI/II[aBa Ha eKCHOpTHI/ITe CACIIKN KOMIIJIICKCCH xapaKTep U T' HpaBI/I CJIOXKHHU 3a
W3ITBJIHEHUE U MHTEPECHU 32 U3CIIC/IBAHE.

OT cueToBOJHA TJIeHA TOYKA MaTEepHUATA, Kacaella CHCIKHTE 32 W3HOC Ha CTOKH, €
JMHAMUYHA U TpyaHa. ToBa ce JBIDKM Ha OOCTOSATENICTBOTO, Y€ MpaBHATA paMKa, KOATO TH
perynmpa, € TBBpAE TNpoMEHIMBa. He ca Majlko W HEpemeHUTE BBIPOCH 3a TIXHOTO
JOKYMCHTHUPaHE, JaHbYHO W CUYCTOBOJHO TpPETHUpPAHE, IIOCTAaBEHH B CIEIHaIM3UpaHaTa
JUTepaTypa W B MpakTHKaTa. ETo 3amo MoXke na ce ompejieiv, Y€ TeMaTa 3a CYCTOBOJIHOTO
OTYHMTAHE Ha C/ICIKUTE 332 EKCIIOPT HA CTOKH € aKTyasiHa, Ba)KHA M TUCKYCHOHHA.

W3xoxmalikn OT 3HAYMMOCTTa Ha oOdepraHata TmpobieMHa obaict 3a 00eKT Ha
HACTOsIIIaTa HayyHa pa3pabOTKa Cce ONPENeNAT CISIKHTE 3a M3HOC Ha CTOKH, a 3a MPEIMET -
TAXHOTO CUYETOBOJHO TpeTHpaHe B HeuHaHCOBUTE mpeamnpustus. llenra e ma ce wm3ciensa
MPOIECHT HA CYCTOBOJHOTO OTYMTAHE HA M30Ca HA CTOKM B HE()MHAHCOBUTE MPEINPHUSATHS U HA
tazu 0aza nma ce pa3paboTH, apryMEHTHUpa W ampoOupa MOIENT 3a HErOBOTO CUYETOBOJHO
OTpa3siBaHe.

3a mocturaHe Ha Habens3aHaTa IIeJ1 B pa3paboTKaTa ce€ M3MOJ3BAT METOIMW HAa HAYYHO
M3CJIeIBAHE KaTO aHAIM3, CUHTE3, HHIYKIUS, JeTyKIHsl, HAOII0ACHUE, MOJICITUPAHE U JIp.

JlutepatypaTta u HopMaTUBHATa 0a3a, U3MOJI3BAHU MPHU H3CIICIBAHETO, Ca AKTYaJTHH KbM
M. Mait 2020 r.
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XAPAKTEPUCTHUKA HA CAEJKUTE 3A N3HOC HA CTOKH

Ion ,,u3HOC™ crnenBa na ce pa3dupa ,,u3HACSIHE HAa CTOKM 3a THPrOBUS B JIpyra CTpaHa;
ekcriopt® (Twakoen peunwk, 2020). CwriiacHo pasmopendute Ha 3aKOoHA 3a JaHBK BBPXY
nobaBeHaTa CTOWHOCT CTOKHTE C€ OMPEAENAT KaTO BEUIM — JBWXHUMHM M HEJIBMXHMH, B T.4.
€JIeKTPUYECTBO, BOJA, ra3, TOIUIMHHA MU XJAJWJIHA €HEprus, a ChIIO U CTaHJapTeH codTyep
(Croxka, 2020). ToBa moka3Ba, 4e U3HOCHT Ha CTOKH € TPaHCTPAaHWYHA THPIOBCKA CHEJKA, MPU
KOSITO JIOCTaBUMKBT OBJITapCKO MPEANpPHUITHE MPEXBBPIsl CTOKU UM COOCTBEHOCTTA BBPXY TSIX
Ha KJIMEHT, HAMHPAIL[ CE U ONepUpall B IbpkKaBa U3BbH EBporeickus cbio3 (TpeTa cTpaHa).

[To-3a1b1004eHHUAT aHATN3 HAa CHIIHOCTTA HA CAEJKHUTE 32 MU3HOC HAa CTOKH M3BEXJa Ha
OpelieH IUIaH HSIKOM TEXHHM CIEeUU(PUYHU OCOOCHOCTH, Hail-3HAaYMMU 3a OPTraHU3UpPAHETO U
OCBUIECTBSIBAHETO HA OTYETHHUSI MPOLIEC OT KOUTO Ca CIETHUTE:

Crhenkure 3a M3HOC Ha CTOKM C€ pealM3HpaT MEXJy YYaCTHULM OT Hal-Majko JBE
CTpaHH, €IHaTa OT KOUTO € u3BbH EBpomneiickus cbro3. Mexay Te3u JABE CTpaHH (IOCTaBYHK U
KJIMEHT) C€ M3BBPILBA JIOCTaBKa MO CMHCHJIA Ha 3aKOHA 3a JaHBK BbpPXY J00aBeHATa CTOMHOCT,
u3paszsBalla ce B ,,IPEXBBPJSHETO HAa MPABOTO HA COOCTBEHOCT WJIM Ha JAPYro BEIIHO IPaBo
BBPXY CTOKATa, KAKTO M Ha BCAKO JPYro MPaBo Ha pa3MopekJaHe ChC CTOKATa KaTo COOCTBEHUK
(3akoH 3a JaHBK BHPXY HoOaBeHara cTolHOCT, 2019). YcnoBueTo € J0CTaBUUKBT Ja € JaHBYHO
3aIBJKEHO JIMIIE, PETUCTPUPAHO M0 pela Ha 3aKoHa 3a JaHBK BBbpPXY JAoOaBeHaTa CTOMHOCT B P.
Beirapusi, a KITMEHTHT — 9y KAECTPAHHO JIUIIE, PETUCTPUPAHO 32 IETUTE HAa 00JaraHeTo ¢ JaHbK
BBPXY N0OaBeHaTa CTOWHOCT B CTpaHa M3BbH EBpormeiickus cbhio3. OTTYyK MOxe Ja ce 00001mu,
Ye M3HOCHT € BHHITHOTHPIOBCKA CIEINKA, PU KOSATO €THO MPEANPHUATHE, PETHCTPUPAHO TI0 pesa
Ha 3aKOHA 32 JaHBK BbPXY J00aBeHATa CTOMHOCT B CTpaHaTa, MpojiaBa CTOKU Ha Uy>KJIeCTPaHEH
KJIMEHT, PETUCTPUPAH 3a IENUTEe Ha 00JIaraHeTo ¢ JaHBK BBPXY J00aBeHATa CTOMHOCT B JIpyTa
IbpKaBa, HeWIeHyBalla B EBpomneiickus cbro3.

3a JaHbYHU LENM M3HOCHT HA CTOKM € BHJ obOjlaraeMa J0CTaBKa, NMPU KOSATO € HaJMIE
MPaBOTO 3a IMOJI3BAaHE Ha JaHbuyeH KpeauT. OcoOEHOCT TyK €, 4e JaHbKBT BHPXYy Jo0aBeHaTa
CTOMHOCT, C KOMTO cTaBa o0jaraHeTo Ha CJEJKaTa, € C HyJeBa CTaBKa. 3aTOBa JIOCTABYMKBT,
KOWTO MPUHIMITHO TpsOBa Jja HAUMCIsBA JAHBYHOTO 3aJbJDKEHHE, HE TO OTpa3sBa CYECTOBOIHO
10 KpeIuTa Ha ChOTBETHATa deTHpHUIM(peHa pa3zueTHa cMeTka (c-ka 4532 Hauncien nanbk 3a
npoaaxxouTe).

OT cueToBOAHA IJIeJHA TOYKA M3HOCHT HA CTOKU € CJOXKEH JOKYMEHTaJHO 0OOCHOBaH
3aKOHOBO PETJIAMEHTHUPAH CTOMAHCKU MPOIEC, CHCTOSII C€ OT MHOMXECTBO B3aUMOCBBP3aHU
CTOIAHCKH OIEpaliy, BCSIKa OT KOUTE MOKE J1a C€ OLEHU HAJEKIHO M U3HUCKBa JOKYMEHTUpPaHE
U CYETOBOJHO OTpa3sBaHE IO OmpeAeNieH peld. B pesynraT Ha HEroBOTO pealu3upaHEe B
NPEANPUATHETO-IOCTABUMK C€ OYaKkBa Ja TOCTHIIM MapUYeH IOTOK, KOHTO aKO MPEBUIIN
HAIPaBeHUTE PAa3XOAH IO cleiKaTa, (UHAHCOBUSAT pe3yiTar 1ie € nevyanoa.

basupaiiku ce Ha MpencTaBeHUTE ClEeUU(UKH OMPEIEIIEHUETO 33 U3HOC Ha CTOKU 3a
CUETOBOJHM Menu Ou Morjo na ce ¢opMmylupa MO CIEOHHS HAYHUH: 3AKOHOCHOOpA3eH
OOKYMeHmanno 000CHO8AH NOEmanHo HNpomudaw, CMONAHCKU npoyec (Cb8KYNHOCH Om
8A3UMOCBbLP3AHU U NOCIE008AMENHO U3BBPUIBAHU CMONAHCKU ONepayuu), npu peaiusupaHemo
Ha KOUMoO 00CMABYUKbM - PecUCmpUuparo no 3aKona 3a 0aHvK 8bpXy 0obagsenama CmoUuHOCm
auye 8 P. Bvaeapus npexevpisa Ha KIUEHMA — YYHCOeCMPAHHO Npeonpusmue, pecucmpupao no
3axona 3a Oanvk 6vpXy OobaseHama CMOUHOCM 6 Opyea O0bpPIHCABA, HewleHysawd 8
Esponetickusi cvl03, CMoKU uiu cob6CcmeeHocmma 8vpxy msax cpeuyy 002080peHd HAOEHCOHO
onpeodeneHa yeua.

AHanu3bT Ha MPEUIOKEeHATa 32 CUETOBOJHU IEeNH Ne(UHUIUS MOKa3Ba, Y€ U3HOCHT HA
CTOKHM TPUTEKaBa pPeANIa OTIIMIUTEITHA YEPTH:

e YYAaCTHHMIM B CJieJKaTa ca KOHTPAareHTH Hal-Malko OT [B€ pa3iHyHU IbpKaBU
(P. bparapus u crpana u3BbH EBpomneiickus cbio3);
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e TpU HEHHOTO pealu3upaHe MOrar Ja C€ BKIIYAT rojsiM Opoil HEMpeKH y4acTHUIU
KaTo 3aCTpaxoBaTeiy, TpaHCIIOPTHU opraHu3anuu u T.H. (Ilerposa, 20006);

® OCBHINECTBSIBAHETO M M3MCKBA CIA3BAaHETO HA OMPENEJCHU NpaBWIa OT Pa3THUYHU
HalMOHAJTHU 3akoHoaaTencTBa (OTunTaHe Ha BHHITHOTHProBekuTe cuenku, 2010);

e TUIANAHMATA TPU Hed TMOHE 3a €IMH OT yYaCTHUIIMTE ca B YYXKIECTpaHHA BalyTa,
KOETO HW3HCKBA OTUYMTAaHETO Ha KypcoBu pasnuku (Hamumonamen cueroBomen cranmapt 21
Edextu oT mpomenute BbB BalyTHUTE KypcoBe, 2016; MexnyHapoaeH cueToBOAeH cTanaapt 21
E¢extu ot mpomenu B oOMeHHuTE Kypcose, 2012);

® U3HOCHT Ha CTOKH € CTOIMAHCKH TMPOIEC, PECIl. ChBKYIMHOCT OT B3aMMHOCBBP3aHH H
MOCIIEZIOBATETHO OCHIIECTBsIBaHU cTonaHcku oneparuu (I[lerpomn, 2008);

e TOW ce W3pa3siBa B NPEXBBPISHETO HA CTOKH WM COOCTBEHOCTTa BBPXY TIX OT
JOCTaBYMK (MECTHO JIMIIE) HA KIMEHT (4y>XICCTPAHHO JIMIIE) CpPEelly JOTOBOPEHA IIeHa, KOSITO
MOe 1a ce onpeaenu HaaexaHo (MCPO — Ob6ma pamka, 2010);

® [IpHU PEATTM3UPAHETO MYy MOTAT Jla CE OTKPOSAT OT/ACIIHU €TaIu: MOJArOTOBKA, CKIIOYBAHE
Y M3ITBbJIHEHUE Ha cnenkara (BBHITHOTHProBCcKa CAeNKa: MOJArOTOBKA, CKIIFOYBAHE, U3ITBIHCHHE,
2014);

® JJOKyMEHTAJIHO OOOCHOBaH IMpOIIEC, NMPU KOWTO C€ M3HUCKBA M3TOTBSAHETO HA PEaUIlA
JIOKyMEHTH: TBPTrOBCKH, TPAHCIIOPTHH, 3acTpaxoBaTeJHW W IulaTekHH (3aKoH 3a
CYeTOBOACTBOTO, 2019);

® U JIOCTaBYMKBT, U KIHUEHTHT Ca PETHCTPUPAHU 3a ILIEIUTE Ha OOJaraHeTo C JaHBK
BBpXY I0OaBeHATa CTOMHOCT JIUIIA;

® JIOCTaBYMKHT € MECTHO JHIe, a KIUEHTHT € YyXAECTpaHHO Iuie (0T CTpaHa,
HewlieHyBaila B EBponeiickus cbio3);

® CTOKHMTE, KOHUTO ca OOCKT Ha CcJIejKaTa, MMAaT HaJeKJHa OLleHKa U BOAAT 1O
BB3HUKBAHETO Ha BXOJSII MApUUYEH MOTOK 32 MPEANPUATHETO-JOCTABYHK;

e OCHOBHATA IIeT Ha EKCIIOPTHATA C/IETKA € peaTu3upaHeTo Ha mevanoa.

[To3oBaBaiiku ce Ha H30POCHUTE OCOOCHOCTH, MOXKE Jla ce 00001, Ye U3HOCHT Ha CTOKH
€ KOMIUIEKCHA, JWHAMHUYHA U CJIOXHA CIelKa C MEXIyHapOJEH XapakTep, NMpH KOSATO ce
MPEXBBPIIAT CTOKU MPE3 MUTHUIIA, C TIPOU3TUYAIIMTE OT TOBA MOCIEACTBHUS 32 CTPAHUTE.

MOJAEJ 3A CHETOBOJHO OTYHUTAHE HA CIAEJKUTE 3A HU3HOC HA
CTOKHA

KakTo Beue cTtaHa M3BECTHO, U3HOCHT HA CTOKU € CJIOKEH MHOTOKOMIIOHEHTEH IpOIIEC,
CBCTOSII] C€ OT OTHCJIIHM CTONAHCKH OIepaluu: Npojax0da Ha CTOKaTa, TPAaHCIOPTHpaHe,
TOBapeHe, MPETOBApBaHE M pa3TOBapBaHE Ha CTOKATa, MPECTON Ha CTOKaTa Ha NPUCTAHUIIA,
JeTUIa, B CKJIAJOBE M JIp., 3aCTpaxoBaHe Ha cTokara W T.H. OOEKT Ha OTYMTAaHE IMpPHU TE3U
ornepanu ca CaMHUMTC CTOKH, Pa3XOoAUTC U MPUXOAUTC, CBbP3aHU C TAXHOTO HNPHUABHUKBAHC OT
JOCTaBYMKa /0 KIMEHTa, BKJI. M TEe3U IO BaJyTHH ONEpalMy; Bb3HUKHAIUTE pPa3ueTH IO
npojaxo0ara (B3eMaHMsI U 3aAbJDKEHUS); TApUYHUTE CPEJCTBA, U3MOI3BAaHNU 3a pasIlalllaHe Npu
caenkara u Ap. Te ce oTpa3sBaT CYETOBOJHO C MOMOINTA HAa pa3IMYHU AKTUBHU U MACHBHU
CHHTCTHUYHHU CUCTOBOAHU CMCTKU, MNpECaABUICHU B HHIAWBUIYAJTHUA CMCTKOIIJIaH Ha
NPEINpUATHETO-U3HOCUTEN, KbM KOUTO €€ BOJM IMOAXOJAII0 aHAIUTUYHO OTYUTAHE ChOOpa3HO
HY>KJIUTE Ha HErOBOTO yNPABICHHUETO.

Hannuuero Ha romsim Opoii omepalnuu, CBbP3aHU C MPEXBBPISHETO HAa CTOKUTE U Ha
cOOCTBEHOCTTA BBpPXY TAX OT AJOCTaBUMKa Ha KIJIIMCHTA, KAKTO W BB3MOKXHOCTUTC, KOUTO JdaBa
HAIlMOHAJIHOTO CYETOBOJHO 3aKOHOJATEJCTBO, NPEONpenessIT IMosiBaTa Ha TPU BapHaHTa 3a
CUYETOBOJIHO OTYMTAHE HAa EKCIOPTHUTE BBHUIHOTBPTOBCKU CAENKHM B mpaktukara (I[Ipumepen
HaloHasleH cMeTkoruiad, 2006). Te3u Tpu BapuaHTa Morar Ja ce NMpeJCTaBsIT HarJleAHO KaKTo €
MoKa3aHo B Tabimna 1.
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Tabauna 1. Bapuantu 3a cueTOBOJAHO OTYUTAHE HA CACIKUTE 32 U3HOC HA CTOKH

CronaHcka onepanus

C4eToBOHO OTYHTAHE HA
H3HOCA HA CTOKH C
H3IM0JI3BAHETO HA CMETKHTE
ot rp. 61 Pa3zxonu 3a
JeHHOCTTa KATO
onepanuoHHH U CMETKHTe
ot rp. 70 Ilpuxoau ot
npoaaom KaTo
onepanuoOHHO-Pe3yJITATHH

C4eToBOHO OTYHTAHE HA
H3HOCA HA CTOKH Oe3
H3M0JI3BAHETO HA CMETKHTE
ot rp. 61 Pa3xonu 3a
JeifHOCTTA, HO C
H3M0JI3BAHETO HA CMETKHTE
ot rp. 70 Ilpuxoau ot
Npoaak0u KaTo
onepanuoOHHO-pe3yJITATHH

C4eTOBOJHO OTYUTAHE HA
H3HOCA HA CTOKH Oe3
H3M0JI3BAHETO HA CMETKHTE
ot rp. 61 Pa3xonu 3a
JeifHOCTTA, HO C
H3I0JI3BAHETO HA CMETKHTE
ot rp. 70 Ilpuxoau ot
MPOAAKOM KaTo YMCTO
onepanuoOHHHA

1. ®axrypupaHe Ha
npojpaxdara Ha CTOKHUTE

JI-T cmeTka 411 Knuentu

K-1 cmeTka
702 Ilpuxonu oT mponaxou
Ha CTOKH

JI-T cmeTka 411 Knuentu

K-1 cmeTka
702 Ilpuxonu oT mponaxxou
Ha CTOKH

J-1 cmeTka 411 Knuentu

K-t cmeTka
702 Ilpuxonu ot nponaxxou
Ha CTOKH

K-t cmetka 304 Ctoku

J-1 cmetka 702 Ilpuxoau ot
poaaxxOu Ha CTOKH

K-t cmetka 123 Tleuanbu
u 3ary0H oT TeKyluaTa
TOANHA

2. OrnucBaHe HA
CTOKHUTE OT
CUYETOBOJICTBOTO HA
JIOCTaBYMKA

J-1 cmetka 702 Ipuxonu ot
MPOJaXOH Ha CTOKa

K-t cmetka 304 Ctoku

J-1 cmetka 702 Ipuxonu ot
MpOJaXOH Ha CTOKa

K-t cmetka 304 Ctoku

3. HauucnsBaze Ha
pasxomuTe 1o JT0CTaBKaTa
Ha CTOKHTE, KOUTO ca 3a
CMETKa Ha TOCTaBYHMKa
(3acTpaxoBKH,
TPaHCTIOPT, TOBAPEHE U
pas3ToBapBaHe  Ip.)

JI-T cmeTka 602 Pa3zxomu 3a
BBHIIHU YCIYTH

K- cmeTka
401 JocraBumim,
4992 Jlpyru KpeauTopH,
495 Pazdertu 1o 3acTpaxoBaHe

JI-T cmeTka 602 Pazxomu 3a
BBHIIIHU YCIYTH

K-t cmetka 401
JoctaBunnuu, 4992 Jlpyru
Kpenutopu, 495 Pazueru mo
3acTpaxoBaHe

JI-1T cmeTka 602 Pa3xonu 3a
BBHIIHU YCIYTH

K-t cmeTka
401 docraBumiin,
4992 Jlpyru KpeauTopH,
495 Pa3veru 1o
3acTpaxoBaHe

4. IlpuxiouBaHe Ha
CMETKUTE 3a
HAYUCIICHUTE PAa3XOIH MO
JIOCTaBKaTa Ha CTOKHUTE

JI-T cmeTka 611 Pa3zxomm 3a
OCHOBHA JICHHOCT

K-t cmetka 602 Pa3xonu
3a BBHIIHU YCIIyTU

-1 c-xa 702 IIpuxonu ot
MPOaXO0H Ha CTOKU

K-t c-xa 611 Pa3xonu 3a
OCHOBHA JCHHOCT

J-1 cmetka 702 Ilpuxonu ot
npoaaxOH Ha CTOKH

K-t cmetka 602 Pa3xomu
3a BBHIIHH YCIIyTH

J-1 cmeTka 123 Tleuanbu u
3ary0u OT TeKyIaTa ToIuHa

K-t cmetka 602 Pa3xonu
3a BHHIIHU YCITyTH

5. VYcraHoBsiBaHE Ha
(buHAHCOBUS pe3yiTaT OT
clenKaTa

[pu neyanda

J-1 cmeTka 702 Ilpuxoau ot
MpOJaXOH HA CTOKU

K-t cmetka 123 [leuanou
1 3ary0u OT TeKylaTa roJuHa

[pu 3aryba

J-T cmeTka 123 Tlevanbu u
3ary0u OT TeKyIaTa roJanHa

K-t cmeTka
702 IMpuxomu OT npoaaxou
Ha CTOKHU

[pu neyanda

J-1 cmeTka 702 Ilpuxoau ot
MpOJaXOH HA CTOKU

K-1 cmeTka
123 Ileyan6u u 3aryou ot
TEeKyIl[aTa FOANHA

[pu 3aryba

J-T cmeTka 123 Tlevanbu u
3ary0H OT TeKyIlaTa roJAnHa

K-t cmeTka
702 IMpuxomu OT npoaaxou
Ha CTOKHU

U3BpHCUETOBOHO:
HNPUXOANTE OT Ipojaxbara
Ha CTOKHTE — Pa3XOJHTe 110
nponaxbara Ha CTOKHTE =
nevasbara/3arybara oT
clienKara
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CronaHcka onepanus

C4eTOBOIHO OTYUTAHE HA
HM3HOCA HA CTOKH C
H3M0JI3BAHETO HA CMETKHTE
ot rp. 61 Pa3xoau 3a
JeiiHOCTTa KaTo
ONepanHOHHM U CMETKHTE
ot rp. 70 Ilpuxoau ot
NMPOAAK0M KATO
OnepaluoOHHO-Pe3yJTATHH

CYeTOBOJHO OTYUTAHE HA
H3HOCA HA CTOKH 0e3
H3M0JI3BAHETO HA CMETKHTE
ot rp. 61 Pa3xonu 3a
JefHOCTTA, HO C
H3MO0JI3BAHETO HA CMETKHTe
ot rp. 70 Ilpuxoau ot
MPOoJaKOH KATO
onepanuoOHHO-pe3yITaTHH

C4eTOBOJHO OTYHTAHE HA
H3HOCA HA CTOKH 0e3
H3M0JI3BAHETO HA CMETKHTE
ot rp. 61 Pa3xonu 3a
JEefHOCTTA, HO C
H3M0JI3BAHETO HA CMETKHTe
ot rp. 70 IIpuxoau ot
NPOJAKOH KATO YHCTO
onepanuoOHHH

6. M3mnamane Ha
pa3xouTe 1O T0CTaBKaTa
Ha CTOKHTE

JI-T cmeTka 401 JloctaBumiy,
4992 Jlpyru KpeauTopu,
495 Pazderu 1o 3acTpaxoBaHe

K-t cmetka rp.
50 ITapuunu cpencraa

IIpu Ta3u cuetoBogHA CTATHUS
MOXe€ J1a BB3HUKHAT KyPCOBH
pasluKy, OTPa3siBaHU I10
cMmeTkure: 624 Pa3xoau no
BaJIyTHU OIEpaLuy U

724 Ilpuxonu 1o BalyTHU
ornepanuu

J-1 cmetka 401 loctaBuuniy,
4992 Jlpyru KpeauTopH,

495 Pazueru no
3acTpaxoBaHe

K-t cmetka rp.
50 ITapuunu cpencra

IIpu Ta3u cuetoBogHA CTATHUS
MOJKE J1a Bb3HUKHAT KYPCOBH
pasluKy, OTPa3siBaHU I10
cMeTKHTE: 624 Pasxonu no
BaJIyTHU OIEpaLuy U

724 I1puxonu 1o BalIyTHU
ornepanuu

J-1 cmetka 401 JocraBuuny,
4992 Jlpyru KpeauTopH,

495 Pazueru no
3acTpaxoBaHe

K-1 cmetka p.
50 INapuunu cpencraa

IIpu Ta3u cueroBogHA cTATHS
MOJKE JJa Bb3HHKHAT KYypPCOBH
pa3nuKu, OTpa3sBaHU 110
cMmetkute: 624 Pa3xonu o
BaJIyTHU OIEpaLuy U

724 Ilpuxoau 1o BaIyTHU
ornepanun

7. IlomyuaBaHe Ha cymaTa
OT KJIMCHTA

-t c-xa ot rp. 50 [apuunu
cpencrTaa

K-t c-xa 411 Kinuentn

IIpu Ta3u cueToBogHA CTATHS
MOJKE J1a Bb3HUKHAT KypCOBH
pa3iMKy, OTpa3sBaHU 10
cMmeTkuTe: 624 Paszxoau o
BaJIyTHH ONEpPaLu U

724 T1puxoau 1Mo BaxyTHU
oreparuu

-t c-xa ot rp. 50 [apuunu
cpencrTaa

K-t c-xa 411 Kinuentn

IIpu Ta3u cueToBOgHA CTATHS
MOJKE J1a Bb3HUKHAT KypCOBH
pa3iMKy, OTpa3sBaHU IO
cMmeTkHTe: 624 Paszxoau no
BaJyTHH ONEpPaLu U

724 Tlpuxomau 1Mo BalxyTHU
omeparuu

-t c-xa ot rp. 50 [Tapuunu
cpencTaa

K-t c-xa 411 Kimentu

[Tpu Ta3u cueToBOHA CTATUS
MOXeE JIa Bb3HUKHAT KyPCOBH
pa3iMKu, OTpa3sBaHU MO
cMmeTkuTe: 624 Pasxoau o
BaJyTHHM ONEPaLU U

724 T1puxoau 1Mo BaIyTHU
oreparuu

[Ipu ananu3a Ha TPUTE MPEACTABEHH B TaOIUIA | BH3MOXKHOCTH 3a CYETOBOTHO OTUYUTAHE
Ha CACIKUTE 32 M3HOC Ha CTOKHU CE€ YCTAHOBSIBA, 4€ MEKIY TAX MMa OOIIU YEPTH, HO U Pa3IHYHI.
OO6moro e, 4e Te BOIAT 10 €AHAKBB KpacH pe3yJTar, M0 €AHAKBH TPOMEHU B TOIUIITHUS
(MHAHCOB OTYET W J0 €JHAKBB pa3Mep Ha NBIDKUMHUS JaHBK BBPXY Mo0aBeHaTa CTOHHOCT,
OTpa3eH B JHEBHUKA 3a Mpojaxoute Ha goctaBuyuka (0 nB.). Paznuunero € mo OoTHOIICHHE Ha
oOeMa Ha cueToBoHATAa PaboTa M OpOsi HA ChCTABSIHUTE CUYETOBOIHH CTATHH, IO OTHOIICHUE HA
M3T0JI3BaHETO/HEU3IOI3BAHETO HA CMETKUTE OT Tp. 61 Pa3xomm 3a neliHOCTTa, KakTO M TO
OTHOIIICHWE Ha HAaYyMHa Ha M3MoJi3BaHe Ha cMeTkuTe oT rp. 70 Ilpuxomu ot mpomaxOu (kato
OTICPAIIMOHHO-PE3YJITATHA WJIM KaTO YHUCTO omepamroHHM). W ormie, 3a pa3nmka OT IBPBUS U
BTOpHUS BapUaHT Ha OTYUTAHE, MIPU KOUTO SICHO CE BIDKIA (PMHAHCOBUSAT PE3yJTaT OT CIENKATa,
MIPU TPETHUS BapUaHT M3YMCIABAHETO Ha Iedanbara/zarybara € 1mo U3BbHCYETOBOJICH BT U TOBA
Hajara JOMBIHUTETHO MPECMSATaHE, YeCTO MbTH CBBP3aHO C JOMYCKAHETO HAa TEXHUYECKU U
JIPYTH TPEITKH.

[To-3a161004€HHUAT CPAaBHUTENICH aHAIU3 HA TPUTE BapuaHTa 32 CYETOBOJHO OTYUTAHE HA
CICJIKUTE 3a U3HOC Ha CTOKH IMOKa3Ba OIIle, Y€ 1110 CE Kacae 0 OTPpaKEHHWETO Ha MHpopMaIusaTa
3a PO/AaJICHUTE CTOKU B TOAMUIIHUS (PMHAHCOB OTYET U MPU TPUTE BapHAHTA HE CE YCTAHOBSBAT
pasnuuus. He ce HapymaBat u MOCTaHOBKHUTE, MIPEABUICHH 32 TEKYIIOTO CYETOBOHO OTYMTAHE
B JeicTBamusi 3aKOH 3a CYETOBOJACTBOTO (3akoH 3a cueroBoacTtBoTo, 2019). ToBa naBa
OCHOBaHHE JIa CE OMPEIEH, Y€ W NIPH TPUTE BapUaHTa HE € HAPYIIEHO M3UCKBAHETO 3a BAPHO U
YECTHO MPE/ICTaBsSHE HA JaHHUTE BB (DMHAHCOBUS OTYET.
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OTHOCHO NPUIOKUMOCTTA Ha BAapUAaHTUTE 3a CUYETOBOJHO OTYMTAHE HA CACIKHUTE 3a
U3HOC HAa CTOKM B INpAaKTHKaTa Ha Pa3IMYHUTE MPEIIPUATHS HU3CIEIBAHETO I0Ka3a CIEIHUTE
pe3ynraru:

[IbpBUAT BapHaHT € MOAXOJMAIL 3a M3MOJI3BAHE B CTONAHCKM €AMHUIM, B KOUTO HMMa
rojgsiM o0eM Ha NPOM3BOJACTBEHUTE pPAa3XOJW, NPOHM3BOJICTBO HA MPOJYKIHSA, HAIW4YHE Ha
HE3aBBPIICHO IPOU3BOJACTBO B HAYAJIOTO M B Kpas Ha MEpUOJa, KAKTO M YCTAaHOBABAHE Ha
cebectoiHocT ([JamsuoB, 2005). I[Ipu Hero (pUHAHCOBUAT pe3yJsITaT OT CAEIKATa ce ONpeaAess 1o
CYETOBOJCH IbT U JIECHO MOXE J]a ce Mpocienu Mo BpeMe Ha mpoaaxoOara. OT Ta3u IiieqHa
TOYKA BAapUAHTBHT € MOAXOASAIl 3a NPWIAraHe B MPOM3BOACTBEHM NPEINPUITHS, KOUTO CaMHU
IpojaBaT Ipe3 I'paHHlla CBOSATAa HPOAYKLUSA, HO OM MOIBJ Jla ce€ M3MOJI3Ba U OT THProOBIH,
W3HACALIY NPEABAPUTEIHO 3aKyIIEHHU Uy>KIU CTOKH.

BropusT BapuaHT € MoAXOASI 3a U3MOJI3BAHE B MPEANPUATHUS, U3BBPILBAIIM ThPrOBCKA
WIM HECTOMAaHCKa JEHHOCT, HO HE € MPWIOKHM B IPOU3BOJICTBEHU CTONAHCKU EAWHMIIH,
IpO/IaBallld caMu CBOATA MpoAyKLus. ToBa ce IbIKU Ha 0OCTOSITEICTBOTO, Y€ YCTAHOBSIBAHE HA
ce0ecTOHHOCTTa Ha MPOIYKIUATA 110 CYETOBOJICH T € HEBB3MOXKHO NOPaJIU U3KIIIOYBAHETO OT
OTYETHHS Mpoliec Ha cMEeTKUTE OT Ip. 61 Pasxoau 3a neiiHocTTa.

IIpu Tpetus BapuaHT pa3XogUTe M NPUXOAMTE OT CHAEJIKaTa C€ ChIOCTABAT
M3BBHCUETOBOIHO. TOBa € mpUYMHATA MPH yCTAaHOBSBAHETO Ha (DMHAHCOBUS PE3yJITaT 4eCTO J1a
ce Jomyckar rpemku. ETo 3amo npuioxuMocTTa Ha BapuaHTa € OrpaHHuYeHa, OCOOEHO B
HPEIIPUITHSL, U3BbPIIBAILN BEHITHOTHPIOBCKA IEHHOCT.

Ha 6a3ara Ha mpeacTaBeHUTE PE3yJITaTH MOXKE Jla C€ HalpaBU H3BOABT, Y€ I'BPBUAT
BapHaHT 32 CYETOBOJHO OTUMTAHE HA CIEJIKHUTE 32 M3HOC HA CTOKH, BBIIPEKH IO-TOJEMHUsT Opoi
CbCTaBSHM CUETOBOJHHM 3alHCBAaHUS, HUMa HaW-IIUPOKO MPUIOKEHHE B MPEINpUATHATA,
OCBLIECTBSBAIIM €KCIOPT Ha CTOKU. Tol ce Bb3mUpeMa KaTro BOJEUI U 3a LIETUTE Ha HAyYHOTO
U3CleIBaHe U TOBA C€ AbJDKU Ha (hakTa, ye:

e HE ce HapyllaBa W3UCKBAHETO 3a BAPHO M YECTHO NPEJCTaBSHE Ha [IaHHUTE BbHB
(WHAHCOBHSI OTYET;

® ce Cra3BaT W3HMCKBAHUATA KbM TEKYLIOTO CUETOBOJHO OTYMTAHE, MOCTAHOBEHU B
JeicTBaiys 3aKOH 3a CYETOBOACTBOTO;

® SCHO JMYM (PUHAHCOBHUS pE3ydTaT OT CHEJIKaTa M HE C€ Hajara JOIbJIHUTEIHO
U3BBHCUETOBOJIHO ITPECMATAHE BbB BPb3Ka C HETOBOTO YCTAHOBSBAHE.

Bceuuko TOBa 1aBa OCHOBaHHE I'BPBUST BApUAHT 33 OTUYMTAHE HA CICJIKUTE 3a U3HOC Ha
CTOKHM J]a C€ BKIIIOYM KAaTO NMPENOPBUYUTENIEH B Pa3pabOTBaHMsI MOJEN 3a CUCTOBOJHO OTUUTAHE
Ha CJIEJIKMTE 332 W3HOC Ha cTOKH. OCTaHaJWTE JBa BapuaHTa CHIIO OMXa MOIJIM Ja HAMEpPST
MSCTO B MOJE€NA, HO CaMO KaTo [JOMYCTHMHU QJITE€PHATUBHHM IOpaJd OrpaHUYEHATa MM
NPUIOKHUMOCT B IPAaKTUKATa Ha HEUHAHCOBUTE MPEANIPUATHUSI.

3a 1a npugodue 3aBbPIICHOCT MOAETBT 3a CYETOBOJHO OTYUTAHE HAa CAEIKUTE 32 U3HOC
Ha CTOKM € TMOAXOJIIO Jla ce OOBBpPKE M C HAKOJIKO IOMBJIHUTENHH CHeUU(UKH, Kacaellu
U3BBPUIBAHETO HA BBHIIHOTHPIOBCKUTE CAEIKM M TAXHOTO CYETOBOJHO OTpa)KEHHE.
[1o-KOHKpPETHO TyK c€ UMaT MpPEeABUL:

® 0COOECHOCTHUTE NPHU OCHIIECTBSIBAHE HA CIIEIKUTE B YCIOBUITA HA ThPTOBCKU KPEAUT (C
pa3CcpoyeHo IUIallaHe Ha IbJDKMMaTa CyMa Ha JIOCTaBUYMKa, BKJI. M JIUXBATa);

e 0COOCHOCTHTE IPH OCHIIECTBSIBAHE HA CAEIKUTE MPHU OINpeleNeHu yciaoBus (b6aptep,
3aMsiHa Ha aKTUBH); U

® 0COOCHOCTHTE NpPHU OCBHUIECTBABAHE HA CHEIKHUTE Ha 0a3a MpeIBAapUTENIHO IPEBEJCH
aBaHC OT KyIlyBaya Ha JI0CTaBYMKa.

N ome Hemo. Ao mNpeAnpusTHETO, H3BBPIIBAILO ECKIOpPTHATa CHelKa, IpojiaBa
coOCTBeHaTa CH MPOAYKLHMS M MpoAaxOuTe HE ca HEroBaTa OCHOBHA JEWHOCT (OCHOBHATa My
JEMHOCT € MPOU3BOJCTBOTO HA MPOAYKIIKSA), TO IIPU II'bPBUSI BAPUAHT HA OTYUTAHE HA CAEIKUTE
32 M3HOC Ha CTOKM cJelBa Ja Ce€ HampaBsAT CJIECAHUTE MPOMEHM B CUETOBOJHUTE CMETKH:
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cmetka 702 IIpuxonu ot mpoaaxou Ha CTOKU TpsAOBa aa ce 3aMeHH cbe cmetka 701 Ilpuxoau ot
nponaxx6a Ha npoaykiwms, cmetka 304 Croku — cbe cmerka 303 Ilpomykums, a cmetka 611
Pa3xoau 3a ocHOBHA JeitHOCT — ¢hC cMeTKa 615 Paszxonu o mopaaxou.

[IpencraBennTe OCOOEHOCTH MpPH OCHILECTBABAHE HA CHEJIKUTE 3a HM3HOC HA CTOKH
pedaeKTUpaT TPSKO BBPXY CUYETOBOAHOTO OTYHMTAHE U BOMAT 1O YACTHYHO H3MEHSHE Ha
paspaboTeHus cuetoBojieH Moel (OTunTane Ha BBHITHOTHProBekuTe cuenku, 2010).

AIIPOBUPAHE HA MOJEJIA 3A CYETOBOJHO OTYUTAHE HA
CAEJIKUTE 3A U3HOC HA CTOKH

AnpobupaHeTo Ha MOJeNa 3a CYETOBOJHO OTYUTAHE HA CHIEIKUTE 32 U3HOC HA CTOKU B
MIPAaKTUKaTa Ha HE(UHAHCOBHUTE MPEATIPUATHS MOXKE JIa C€ OHATJICAN Ype3 CIEAHUS TpUMep:

Ipumep: [Ipeanpustue ,,X“, ¢ mpeaAMeT Ha ACHHOCT €KCHOPT Ha JaMCKa KOH(EKITHS,
M3BBPIIBA U3HOC HAa AaMcku manta 3a Kanaga Ha obmia croitHoct 37 500 USD npu nenrtpaiiexn
kypc Ha BHb 3a nens na cnenkara 1.3403 nB. / USD. Hauncnenu ca 700 5B. 3a 3acTpaxoBKa Ha
CTOKaTa J0 IpaHulaTa Ha CTpaHara. 3a HaeT TpaHcnopT ca HauucieHu 2 000 USD npu
ueHrpayieH kypc Ha BHbB 3a nens na npeso3a 1.3805 nB. / USD. Pa3xomute 3a 3acTpaxoBKara
TpaHCIIOpPTa Ha CTOKaTa ca 3a CMeTKa Ha u3Hocutens. [IpomageHara cToka e oTmucaHa IO
otuetHa ctoitHOCT 36 000 nB. KynmyBausT ot Kanama npeBexxna npmkumaTa cymMa 3a U3HOCA Ha
JI0CTaBYMKa Mpu LeHTpaneH Kypc Ha BHbB 3a nens na npesoaa 1.3650 nB. / USD. YcraHoBeH e
(UHACOBUAT pe3yTaT OT CACIKaTa 32 U3HOCA Ha MaJTaTa.

Hcka ce: J[a ce cbCcTaBiAT CUETOBOAHUTE CTaTMM B mpeanpusarue ,,X“ AJl, koero e
perucTpupaHo 1no 3akoHa 3a JaHbK BbpPXY J00aBeHaTa CTOMHOCT.

[Ipunaranero Ha Mojena 3a CUETOBOJHO OTYMTAHE Ha CAEITKUTE 332 M3HOC HA CTOKH
(mpenopbUMUTENIEH BapUaHT) MOXKE Jla CE BUAMU OT PEIICHHWETO Ha MPEIJIOKEHUS MPAKTUYECKU
puMep.

Pemenmne:

-1 c-ka 411 Kiuentu 50 261.25 (37 500 nonapa x 1.3403 nB. / nonap)
K-t c-ka 702 INpuxoau ot nponaxou Ha ctoku 50 261.25 (37 500 nonapa x 1.3403 nB. / monap)

J-1 c-xa 602 Pazxoau 3a BbHIIHU yciayrd 700
K-t c-xa 495 Pazuetu no 3actpaxoBane 700

-t c-xa 602 Pazxonu 3a BpHITHE yeuyrn 2 761 (2 000 nomapa x 1.3805 nB. / momap)
K-t c-xa 4992 JIpyru xpeguropu 2 761 (2 000 momapa x 1.3805 nB. / momap)

-1 c-xa 611 Pa3xoau 3a ocHoBHa neriHoct 3 461 (700 + 2 761)
K-t c-xa 602 Pa3xoxu 3a BpHIIHE ycuyTu 3 461 (700 + 2 761)

-1 c-ka 702 Ipuxoau ot npoaaxou Ha ctoku 3 461 (700 +2 761)
K-t c-xa 611 Pa3xoau 3a ocHoBHa feiiHOCT 3 461 (700 +2 761)

-t c-xa 702 Ilpuxoau ot npoxax6u Ha ctoku 36 000
K-t c-xa 304 Croxu 36 000

-t c-ka 504 Pasmramarenna cMeTka BB BaimyTa 51 187.50 (37 500 nomapa x 1.3650 1B. / momap)
K-t c-xa 724 INpuxoau o BaxyTHH oreparuu 926.25 (51 187.50 — 50 261.25)
K-t c-xa 411 Kimentu 50 261.25 (37 500 monapa x 1.3403 nB. / monap)

-1 c-xa 724 Ipuxoau mo BamyTHH omepannu 926.25 (51 187.50 — 50 261.25)
K-t c-ka 123 Ileuan6u u 3aryou ot Tekymiara roguda 926.25 (51 187.50 — 50 261.25)

-t c-xa 702 Ilpuxoau ot npoxax6u Ha ctoku 10 800.25
K-1 c-xa 123 TlevanOu u 3aryou ot texymara rogusa 10 800.25
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Axo ce otkpue cmeTka 702 Ilpuxoaum oT mpoaaxOu Ha CTOKH, B KpeAuTa IIe Ce TOCOYH
npojakHaTa [eHa Ha cTokute B jeBoBe 50 261.25 nB., a B geOuta - OTYETHATA UM CTOMHOCT
36 000 5B. m pasxonute 1o npoaaxkbara uM 3 461 nB. Paznukara MexXay cymara mo KpeauTa u
10 nebura Ha cMeTKara € nevaibdara or caenkara - 10 800.25 aB.

AmnpobupaHeTo Ha MOeNa 3a CYETOBOJHO OTYMTAHE HA CHACJIKHUTE 32 M3HOC HAa CTOKH
MOKa3Ba, Y€ CHIUAT € 3aKOHOCHhOOpA3eH, METOMOJOTHYECKH U3IbpXKaH W TMPAKTHYECKU
MPWIOKUM B HE(DHUHAHCOBUTE MPEANPHUATHS, OCHIIESCTBIBAIIN BHHITHOTHPTOBCKA JACHHOCT.

3AK/IIOYEHHUE

B 3akimoueHne MOXE Ja c€ ONpEeNeNH, 4Ye CHEIKUTE 3a H3HOC Ha CTOKH ca
3aKOHOCBHOOpPA3eH JOKYMEHTAJIHO OOOCHOBAaH IOETAalHO IMPOTHYAll CTONAHCKHM IpOLeEeC, HpU
peanu3upaHeTo Ha KOWTO JOCTaBYUKBT - PETHCTPUPAHO MO 3aKOHA 3a JaHBK BBPXY JA0OaBeHaTa
cToMHOCT juie B P. bbarapus, npexBbpis Ha KIHEHTa — 4YYXAECTPAHHO NpPEANpUsTHE,
perucTpupano Mo 3akoHa 3a JaHbK BBpPXY JjJoOaBeHaTa CTOWHOCT B Jpyra JbpKasa,
HewleHyBama B EBponeiickus ¢hi03, CTOKH WIH COOCTBEHOCTTA BHPXY TAX CPEILy JOTOBOPEHA
HAJIeXKIHO ONpezieNieHa 1ieHa. 3a HEroBOTO CYETOBOJHO OTpa3siBaHE B HAllMOHAJIHATa MPAKTHUKA
ca MO3HATH TpU BapuaHTa. [IbpBUAT OT TAX € oNpesaeseH KaTo Hall-NpuIoKUM B IIPAKTUKATa U €
BKJIIOYEH KaTo MPENopbuuTesieH B MOJIENa 3a CUETOBOJAHOTO OTYUTAHE HA CAEIKUTE 3a U3HOC Ha
ctoku. [IpnunHara ca Ge3crnopHUTE My NMPEAMMCTBA: HE CE HApyIllaBa M3UCKBAHETO 3a BAPHO U
YECTHO TMpE/ACTaBsSHE Ha JaHHUTE BbB (PUHAHCOBMS OTYET; CHA3BaT C€ IOCTAHOBKHUTE 32
TEKYIIOTO CUETOBOJHO OTYMTAHE, IMPEABHIECHUM B 3aKOHAa 3a CUETOBOJICTBOTO; SICHO JIHMYHU
pasmMepbT Ha mevanbara/zarybara OT ciaeikaTa; Mpu anpoOMpaHeTO My Ce€ YCTaHOBSBa, 4e €
3aKOHOCHOOPA3EH, METOJOJOTUYECKH M3IbPKaH U MPAKTUYECKU MPUIOKUM B HEPUHAHCOBUTE
npeanpusaTus. Jlpyrute 1Ba BapuaHTa ChILO ca BKIIOYEHU B MOJIENa 32 CYETOBOJHO OTYMTAHE HA
CHEJIKUTE 3a U3HOC HAa CTOKH, HO CaMO KaTo JONMYCTHUMH aJITEPHATHBHU MOPAIU OTPaHUUYEHOTO
UM NIPUJIOKEHHE B IPAKTHUKATA.
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INTERNATIONAL FINANCIAL TRANSFERS

Lenin Jovanovski
University of agribusiness and rural development, Plovdiv, Bulgaria

Abstract: International Financial Money Transfer is an electronic transfer of funds in a
particular currency and amount, to a friend, relative or company abroad. The person or company
you pay for is known as a user. The bank to which the funds are sent is known as a customer
bank. The realization of the activities in the process of operation of the economic, governmental
and other entities requires the funds to be transferred from one account to another, ie from one
place to another. Banks provide transfers of funds from account to account through networks of
banking institutions operating on behalf of and for the benefit of customers.

Keywords: finance, money, transfer.

CONCEPT AND CHARACTERISTICS OF FINANCIAL TRANSFERS

Business owners and individuals need to send money from one place to another every
day, in the country or abroad. The reasons may be of a different nature, such as:

v' Payment of liabilities,

v' Procurement of goods,

v" Sending money to the family.

Financial transfer is the act of transferring money from one place to another. This can
happen electronically or physically.

Financial transfers or money transfers from account to account are made with the help of
financial institutions or organizations that transfer money from one account to another or transfer
it from one place to another, as Western Union does. Banks and providers of funds transfer funds
from account to account have developed networks and financial branches or agencies that make
transfers of funds on behalf and for the account of customers.

Bank transfer is when money is sent from one bank to another. There are a number of
ways you can make a bank transfer of money:

» Internet banking transfers. They are made through an online account and a selected
payment option.
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» Telephone transfers. Phone banking of the client's bank is used.

» Bank transfers. By paying money in from the account, to pay the bill for debts
incurred.

» Financial transfers are made within the defined paid system of a country.

Country A Country B

, Hhi e T T

Payer's bank Payee's bank

[Transaction fee) A [Transaction fee)

T 11

Correspondent Correspondant
bank A bank B
:LI’J‘ fl"‘-[.ll'.'!l'ldl."l'll :{ U”“‘"a[.lﬂl'lt!l"fl‘

banking fee) banking fee and

o FX comversion fee)

"r;r'--‘H . Messaging infrastructure ;«,nn',r '_J

..... =

Figure 1. A simple model of payment operations between banks

Source: Twitter Ripple on Twitter: A simple correspondent banking model outlined, (2020), Google
pictures abaut payment systems

The payment system is a set of instruments, procedures and infrastructure for money
transfer. It is of great importance to all economic entities because it enables fast and efficient
payment. At the top of the payment system is the central bank, which keeps the accounts of the
depository institutions - banks. The payment system is shown in the following picture:

The central bank in the payment system has':

e Operational function,

e Development function and

¢ Function of monitoring other payment systems in the country.

At the next level are the banks that keep the accounts of other legal entities and
individuals. Accounts are run decentrally - each bank for its customers. The central bank system
is used to execute and promptly settle large value payments and urgent payments between banks.
A specialized institution - Clearing House for small payments - is used to refund small value
payments, and the results of the overdraft are later settled in the central bank system.

Companies, governments and their institutions have a lot of accounts or financial
resources that cover various expenses, generate income that are the result of various businesses
and other activities. The realization of the activities in the process of operation of the economic,
governmental and other entities requires the funds to be transferred from one account to another,
ie from one place to another.

! What is a Payment System? Federal Reserve Bank of New York, 2015, Avaiable at: wikipedia.org.
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Figure 2. Payment system

Source: General Features of the Payment System, Pictures of Role of central bank in payment system,
Google

International financial transfers of funds can be intended for:

» Coverage of family living expenses (stay abroad due to education, treatment and other
expenses) and personal transfers of funds (family loans, gifts, dowry, inheritances, pledges,
settlement of debts of the immigrant to the home country, transfer of funds to the emigrant
abroad, games of chance) with, or without the presentation of a document.

» Unilateral personal transfers of funds with presentation of an appropriate document,

» Payment abroad for the purchase of goods and services up to the amount stated in the
document,

» Transfer of funds from a domestic account to an account abroad.

TYPES OF FINANCIAL TRANSFERS

Financial transfers, or money transfers today, are made in many ways, both within a
country and between countries. International or cross-border payments are transactions where the
recipient of the recipient and the transaction are based in different countries.

Transactions can take place between:

» Individuals,

» Companies or

» Banking institutions seeking to transfer funds to territories.

For traders working internationally, it is crucial that they can accept payments in all the
countries they target. The major international payment methods used worldwide today include:

» Cash in advance,

» Credit letters,

» Document collections,

» Open account,

» Shipping.
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Figure 3. International payment methods

Source: International payment methods. iContainers, 2020. Available at: www.icontainers.com

Cash in advance - a transfer known as a subscription. The buyer completes the payment
and pays the seller in full before the goods are delivered to the buyer. Credit Payment Other
methods for advance payment include debit card payment, telegraphic transfer and international
verification.

Credit Letters - A letter of credit is one of the safest international payment methods for
importers and exporters, as it includes assistance from established financial institutions, such as
banks as intermediaries. With a letter of credit, the payment is made through the buyer's and
sellers' banks. After confirming the trading conditions, the buyer instructs his bank to pay the
agreed amount to the seller's bank. The buyer's bank then sends a letter of credit as proof of
sufficient and legitimate funds to the seller's bank. Payment is sent only after all the above
conditions are met by both parties and the shipment has been sent.

Document Collections - Document collection is a process in which the buyer's and
seller's banks act as facilitators of trade. The seller submits the documents required by the buyer,
such as the bill of lading, which is necessary for the transfer of the goods. The seller's bank will
send these documents to the buyer's bank, along with payment instructions. Documents are
published only in exchange for payment, which is sent immediately or on a certain date in the
future.

Open Account - Under open accounts (also known as paid accounts), goods are delivered
before payment, proving to be an extremely attractive option for buyers, especially in terms of
cash flow. With this payment option, the seller sends the goods to the buyers with an attached
credit period. This is usually in periods of 30-, 60- or 90 days, during which the buyer must make
a full payment. Open accounts are usually only recommended for trusted and reputable buyers
and sellers who have established a trusted relationship and / or export with a relatively lower
value to minimize risk. With the collection of documents, also known as bills of exchange, the
seller basically assigns the responsibility for collecting payments to his bank.

Shipping - The shipping process is similar to that of an open account with which the
payment is completed only after receipt of the goods by the buyer. The difference lies in the
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point of payment. With the shipment, the foreign buyer is obliged to make a payment only after
selling the goods to the final consumer. This method of international payment is based on an
agreement under which a foreign seller retains ownership of the goods until they are sold. In
return, the buyer is responsible for managing and selling the goods to the end customer. Delivery
is usually recommended only to buyers and sellers with a trusted relationship or reputable
distributors and service providers. Given the high risk involved, sellers should make sure they
have adequate insurance coverage that can cover the goods from transit to final sale and mitigate
the damage caused in the event of non-payment by the buyer.

In addition to these explanations of the types of international financial transfers, there are
several different types of financial transfers that can be highlighted”:

» Wire transfers,

> Bank draft,

» Electronic funds transfer

» Money orders.

All of these methods are used for financial transfers, both for business needs and for
individuals. Transfer from account to account are the most well-known financial transfers used
to transfer funds from one bank account to another bank account. The ordering party, ie the
person who wants to transfer funds from one place to another, gives an order to the bank to
transfer the funds from his account to the recipient's account in another bank, in the country or
abroad.

There are also so-called cash transfer systems that are informal cash transfer systems.
These are the following systems?:

e al-Barakat — informal money transfer system developed in the Arab world,

e Hawala — also known as the hundi system - an informal system primarily used to send
money to the Middle East, North America, South Africa and South Asia,

® Remittance - transfer of money from workers abroad to the families in the country of
origin. These are the so-called foreign exchange remittances from citizens for temporary work
abroad.

PROCEDURES IN THE REALIZATION OF FINANCIAL TRANSFERS

From a business perspective, there are two elements to any payment process. The first
involves receiving money from customers, and the second includes outbound payments to
suppliers, partners, employees and beyond. International payments or outbound transactions will
flow through the following steps:

Customer Determination - This step involves collecting all the necessary information
about the recipient of the money - including the username (be it an individual or a company), as
you would like to receive the funds, directly by depositing a physical bank account or digitally,
and where they are in which country in the world

Foreign Exchange Ratification - This step is unique to modern platforms that offer their
customers greater visibility in the transaction process. While traditional providers, such as large
banks, often use a fixed exchange rate that does not correspond to currency fluctuations, new
systems are updated in real time to provide users with the most accurate, updated courses. In
addition, modern platforms allow users to approve a exchange rate before proceeding with the
transaction. Buyers need to be on the lookout for a static exchange rate - usually indicating that a
large price tag has been established to offset any fluctuations in the exchange rate at the back
end.

Reviewing Transaction Details - This is the stage when payment is actually submitted
for approval, pending the user's review and acceptance of the details specific to the transaction.

2 Lampman, R. J. (2016). Transfer Payments. The New Palgrave Dictionary of Economics, Palgrave Macmillan UK.
3 Slater, R., Farrington, J. (2009). Cash Transfers: Targeting. Overseas Development Institute.
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These details are crucial because they represent specific standards for compliance in a given
country (standards for which information must be present and verified before processing). From
the client's point of view, this step is often seen as an overview of the type of transaction, stating
the reasons for the transfer of funds (ie, what products or services are being purchased) and
confirming the exact amount to be released in exchange. This amount is an updated report on the
duties incurred, taking into account factors such as taxes specific to the region and exchange
rates.

Compliance and Screening Checks - This is when the host (bank or third party provider)
will first receive payment processing. The transaction host is responsible for conducting all
screening tests specific to the region, thus providing additional confirmation of financial
protection and identity fraud. Although each country's compliance standards vary, screening
usually involves verifying the user's identity and checking the consistency of the transaction
information over other records.

Execution of transactions - This is when the funds are released from the paying side, and
transferred to the user's account. There are several ways in which a transaction can be performed.
The client can pay by credit card, for example - transferring the responsibility to the cardholder
to transfer all the necessary funds. They could also decide to pay by giving the recipient of the
money bank account information - in which case the recipient of the money would be
responsible for withdrawing funds directly from the client's account and placing them on his
account. It is also possible for payments to be "imposed" - placing the responsibility in the hands
of the client to initiate a transfer from their bank account to the user or service provider.

It can be noted that international financial transfers are made step by step as follows:

» Contact is established with the person to whom the funds are to be transferred and the
details of the transaction are agreed and for the bank and the account on which the transfer is to
be made,

» Discuss with your own bank the form of realization of the international transfer of
funds. In order for the transfer of funds to take place, the sender must have a receipt in his / her
own bank account,

» Forms are filled in for the details of the financial transaction and for the account on
which the financial transfer is to be made,

» Payment for transfer,

» A confirmation is received that the transfer is complete.

EXECUTORS OF FINANCIAL TRANSFERS

Financial transfers are business activities and they are realized as a service activity. There
are several executors of financial transfers. Thats all:

v" Financial Transfer Agencies,

v’ Banks,

v" Online transfers,

v' Cards.

Financial transfer agencies conduct transfers in the country and abroad, they have no
accounting receivables and are located in the busiest areas of cities and in large shopping malls.
Apply different methods of money transfer. The world's most well-known financial transfer
agencies are:

v" Western Union,

v" ChequePoint,

v' Coinstar,

v MoneyGram and others.

The transfer of funds depends on the amount of money to be transferred and the place
from and to where the transfer of funds should take place.
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Banks offer not very expensive means of transferring funds. They have direct
communications with many other banks, postal institutions, both at home and abroad. In order to
be able to perform the financial transfers, the banks require the clients to have open accounts
with them. Transfers of funds through banks today are made quickly and at a lower cost.

The Internet allows financial transfers from one entity's accounts or money cards to
another. The Internet has developed the so-called system of Online, ie electronic transfer of
funds. Electronic Funds Transfer System (EFTS). enables funds, ie money to be exchanged
between the buyer, the retailer and the bank in the form of electronic data. The transfer is made
at the time of the transaction, and only if you have funds in the account.

Eta Bankas

Figure 3. Internet financial transfers

Source: Liutauras Varanavicius Experience of Ukio bankas Implementing, 2020, Available at:
pdfslide.tips

Credit cards money transfer is one of the fastest and most secure ways to send money
from anyone and anywhere in the world. The money is sent immediately from the sender's credit
cards and is credited to the recipient's account by the fact that the postcard card is used to send
money, to whom to send the money and to confirm the sending of the money.

The Email money transfer is realized by selecting the recipient's email address directly
from the sender's bank account, a connection is established with the bank account, and the one
with the recipient.

SWIFT! money transfer network is only available to financial institutions. It has a closed
circle of banks consisting of banks and other financial institutions in 199 countries around the
world. Different types of communications are used to send messages from the sender bank to the
recipient bank. These are communications for money transfer bank - bank. This way of
transferring money is direct, the bank sending the money sends written instructions for the

* SWIFT/BIC codes - What are SWIFT/BIC codes? - Debitoordebitoor.com > dictionary > swiftbic-codes.
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payment of the bank in the country where the funds should reach, the name of the recipient of the
funds and the number of his account are given.

L—low Credit Card Processing Works

Merchant captures the

credit card information Q

Customer pays R S— ﬁ’ : ~
with credit card. 4 # ) Upon approval by card

issuing bank, MGI credits
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Figure 4. Credit cards money transfer

Source: Chris Corbett: Visa Money Transfer, 2020, CEMEA Vendor Relations Training Workshop,
London

Transfer funds from person to person or from country to country in cash, realizes it
without the help of accounts or cards, in order to transfer money, institutions, ie agencies such as
Western Union require only appropriate identification documentation, the money is taken and
taken to the recipient. This type of money transfer is used in emergencies, when money is needed
urgently and quickly.

Carrying out money transfer transactions via the Internet, as it is called digital money
payment, should ensure a simple and economical transaction. In order for the transaction to take
place, the payer and the person who has to receive the money, through the bank, must have a
computer and appropriate software to make the transaction. As soon as there are technical
conditions, safety procedures should be followed.

To accomplish such transactions, the following requirements must be met:

v security procedures must be followed in order for electronic payment to be made;

v’ the payment can be used by a large number of different users and not be expensive;

v to be able to make payments in small amounts;

v the public should be informed about the payment system, ie it should be transparent;

v' be simple;

v’ payments need to be proven, ie recorded and analyzed,;

v digital money must be converted into real money, ic there must be real money
coverage for the transaction;

When it comes to financial transfers, it should be noted that there are two basic ways to
make a transfer:

v" Physical transver,

v" Electronic transfer.
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Electronic money transfer is considered to be the best and fastest, simplest and safest.
Physical transfers of assets are considered to be more risky. The normal conduct of electronic
financial transfers means the transfer of funds from one account to another. The bank that
realizes the transfer of funds sends an e-mail to the bank that is to receive the funds.

CONCLUSION

International money transfer is the electronic transfer of funds in a particular currency
when money is transferred from one bank in one country to another in another country. Banks in
both the payer country and the recipient country must follow the laws in their respective
countries to notify the financial services authority of cash flow / outflow. An international money
transfer is used to send money electronically to another country. The transfer can be made in any
currency, but is usually made in the currency of the recipient country. International money
transfers can also be called money transfers abroad, currency transfers or even electronic
transfers.
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CULTIVATION OF ALTERNATIVE CROPS IN THE EASTERN
RHODOPES IN BULGARIA

Elena Nikolova-Kostadinova
University of agribusiness and rural development, Plovdiv, Bulgaria

Abstract: At a time when the introduction of any novelty in production or agriculture is
being considered in the light of the damage to nature, and society is finally beginning to measure
its technological progress with the degree of conservation, alternative crops are turning out to be
a small fortune. The pursuit of sustainable development, declining agro-biodiversity and the
health benefits associated with unique nutritional qualities are the main reasons for exploring and
growing new alternative crops. The purpose of this study is to develop efficient agricultural
production and the application of alternative agriculture in the area. The reasons for the need of
the study are the fragmented and low-fertile land and the orientation of the Rhodopes agriculture
towards ecological production and the requirements of the European market. The study included
fiber, energy, oil and protein crops as alternative tobacco crops in the geographical territories of
the Eastern Rhodopes - the districts of Kardjali and Haskovo. It was found that the fields with
annual crops in the lands of the town of Ivaylovgrad in the Haskovo district realized higher
yields than the respective studied crops. Of all the thirteen crops, the highest development and
high yields were found in spelled, triticale, safflower, miscanthus, olives and almonds during the
study period, and yields of hemp, flax, rapeseed, soybean, sorghum and buckwheat were
unsatisfactory.

Keywords: alternative crops, protein crops, Olea europaea, oil crops, energy crops, fiber
Crops.

INTRODUCTION

What does it mean to grow alternative crops? It's a question we keep asking ourselves.
Namely, the pursuit of sustainable development, the diminishing agrobiodiversity and the health
benefits associated with unique nutritional qualities are the main reasons for exploring and
exploring new alternative crops.
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The reform of the global tobacco market and changes in agriculture, in line with
EU requirements, have a strong impact on Bulgaria's tobacco economy. These changes have a
particular impact on typical tobacco production areas, with the main industry being tobacco
production. Over 60-65% of the agricultural land in the Rhodope region is occupied by natural
meadows and pastures. At the same time, the region has vast areas of natural grassland. In recent
years, both meadows and grasslands have been abandoned and have gradually become desert and
shrubby areas. Now only 10-15% of natural meadows and pastures are used.

The issue of non-desertification of land and provision of alternative employment for the
active population in the Eastern Rhodopes is a matter of urgency, which raised the question to
scientists "whether the soil and climatic conditions of the Eastern Rhodopes allow a successful
cultivation of a set of alternative crop groups."

The purpose of this study is to develop efficient agricultural production and alternative
agriculture through the opportunities for adaptation and cultivation of fiber, energy, oil and
protein crops in the geographical territories of the Eastern Rhodope Massif - municipalities with
predominantly mountainous regions in Haskovo and kardzhali, as alternative tobacco crops.

MATERIALS AND METHODS

The soil and climatic conditions of the Eastern Rhodopes make it possible to grow a
range of fiber, protein, oil and energy crops. Suitable under non-irrigation conditions are triticale,
rapeseed, flax, sorghum, almonds, walnuts, legumes, miscanthus and more. When irrigated,
olives, buckwheat, hemp and soybean can be grown.

The experimental study included 13 types of annual and perennial fiber, oil, protein and
energy crops in the Eastern Rhodopi region of southern Bulgaria, in the lands of the districts of
Kardjali and Haskovo. Bulgarian and Spanish varieties of olives, walnuts, almonds, sorghum,
triticale, spelled, soybean, safflower, buckwheat, hemp, flax, miscanthus and rapeseed,
characterized by their quantitative and qualitative indicators, were included in the study to solve
the set tasks.

Experience shall be conducted in a uniform manner, subject to all requirements
established in practice, such as betting practices; drawing, sowing and planting; creation of a
supporting structure; care during the growing season; fertilization; harvesting and production of
oil, protein, fiber and biomass. The varieties used are planted on abandoned arable land,
according to the requirements of a standard cultivation scheme for each crop. For the fruit
species, the requirement for the planting direction is from north to south. An exception is made
only in hilly areas where the slope of the hill is followed to facilitate harvesting. Before sowing
and planting, fertilization of areas with 3-4 t of manure was carried out; 150-200 kg / da super
phosphate and 100kg / da potassium. Deep plowing of 60 - 80 cm and creation of planting pits of
dimensions 60x60x60cm was carried out. The trees are planted during the period October-
November, and after the planting they are obligatory to be abundantly covered with water and
attached to a support structure or bamboo stalks, and annual crops in the optimum time of
sowing of the respective type of crop. Care during the growing season for the reporting period is
in accordance with established guidelines and requirements.

During the growing season phenological (pomological) observations were made, reported
according to the commonly used methodology for conducting field experiments. The onset of
sapling and emergence was reported at 10% and complete at 75% sapling and emergence of field
plants.

1. Main highlights for the successful cultivation of protein crops in this region of the
country

The best sources of vegetable proteins include legumes in the form of beans, lentils,
lupins (yellow beans) peas and chickpeas. Soy beans play an exceptional role, from which many
interesting products are produced: tofu, soy beans, soy fresh and yogurt. Many proteins are also
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present in nuts (especially in peanuts, cashews, pistachios, almonds, nuts) and seeds (sunflower
seeds, sesame seeds, pumpkin seeds). Proteins are the basic building blocks in the cellular
structures of living organisms. Depending on the soil and climatic conditions of the area, the
following species are selected:

1.1 Einkorn wheat (7riticum monococcum) (spelled) is a durable crop that is slightly
dependent on climatic conditions. It can survive and grow on poor soils where wheat cultivation
is unthinkable. Most of the areas in Kardzhali are such. Rich is in protein, vitamins A, B, E and
minerals. It is a powerful antioxidant and bioproduct with healing properties. It is suitable for
people with gluten intolerance in white wheat flour.

1.2 Buckwheat (Fagopyrum esculentum) is gluten free grain and more protein. It has a
unique amino acid profile as it is high in arginine and lysine. It has the power to increase the
protein value of cereals and legumes. It is a heat-loving, light-loving and water-loving plant.
Buckwheat grows well on fertile soils. Unlike other cereals, there is a short growing season,
which makes it extremely suitable as a second crop after early precursors such as rapeseed and
barley. Buckwheat is grown in various parts of the country due to the high honey content of its
flowers.

1.3 Triticale (Triticosecale) was created by crossing wheat with rye and is a new cereal
crop. Its grain is used as fodder, and wheat and triticale flour yields good-quality dietary bread.
In addition to grain, triticale is grown for a green mass that is richer in protein than rye. In
addition to its high productivity and nutritional value of grain and green mass, triticale has other
valuable qualities. It is less demanding on soil and climatic conditions and is more resistant to
fungal diseases.

1.4 The soya bean (Glycine max) is a species of legume and is extremely rich in protein,
lecithin, omega-3 polyunsaturated fatty acids, and is a source of vitamins and minerals. Soy
protein is a valuable raw material in the production of meat and milk analogues. The yield of soy
protein per acre is significantly greater than any other crop used. Soybean is a heat-loving and
water-loving plant and is one of the most sensitive to the photoperiod of plants. It grows best on
rich and well-aerated soils. Due to lumps, it does not tolerate heavy, swampy, salty and acidic
soils.

1.5 The fruits of the walnut are rich in fat, protein, vitamins, minerals. It grows well in
areas with altitudes up to 700-800 m, but is up to 1300 m in forest plantations. It grows in
relatively warmer parts of the temperate continental zone, but is plastic and can acclimate to
northerly areas.

1.6 Almond kernels are very rich in dry matter, with fat, protein and carbohydrates
accounting for the largest part. Almond is not demanding on soil. It grows well on different soil
types, including not very rich in humus content. Heavy clay and non-draining soils as well as
soils with shallow maternal rock or clay horizon are unsuitable. Almond is the most dry plant of
the tree-grown fruit species in our country. This allows almonds to be grown on sloping and
irrigated areas.

2. Main highlights for the successful cultivation of oilseeds in this region of the country

The group of oilseeds includes cultivated plants which are grown mainly for seeds or
fruits with high fat content. Vegetable oils are more dietary and healthier than animal oils, which
is why their worldwide production is steadily increasing. Suitable for the Eastern Rhodopes are:

2.1 Basically rapeseed (Brassica napus) is used for feed, rapeseed oil and biodiesel.
Rapeseed is a drought-resistant oilseed plant that is already used for biofuel production.
Rapeseed requires a temperate climate. It is a cold-resistant culture. Rapeseed is a long-day
plant. It tolerates different soil types - black soil, alluvial, gray, cinnamon and brown forest soils.
It is also cultivated on weaker soils in sub-mountainous areas where other crops produce poor
results. Rapeseed requires neutral but develops well in slightly acidic and slightly alkaline soil
reactions.
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2.2 Safflower (Carthamus tinctorius) is not soil-demanding. It is a dry and cold resistant
herb. It could be sown in those areas where sunflower yields are low, because it is colder and
more dry. The oil has a high content of linoleic acid and a low content of saturated fatty acids,
which is a prerequisite for lowering blood cholesterol. Safflower oil can be used for nutritional
purposes. Except in the food industry - for the production of margarine, as an adjunct to various
dressings and as a starting material for hydrogenation, the oil is used for technical purposes, in
medicine and cosmetics. Due to its easy dryness, safflower oil is also sought after in the paint
industry.

2.3 Olive is one of the oldest and most common plants in literature, mentioned even in
the Bible. Over the years, it has become a symbol of peace, wisdom, glory, fertility, strength and
purity. The olive tree is the only one of its group with edible fruits. As a tree from the
Mediterranean area, dry tropical climate, it adapts well to extreme climatic conditions, but
requires very intense light and oxygen-rich soil (Tsolov, 1991; Nikolova, 2015; 2017; 2018).
Olive trees are resistant to drought and disease. Their root system is durable and able to
regenerate the tree, even when the trunk is frozen, burnt or cut off. They have a clear preference
for limestone soils - limestone slopes and rocks. Prefer on light soils, poorer nutrients and warm
weather. Withstands up to -160C, one-time cold. Studies conducted in recent years (Espasa,
1981; Serafimov, 1983; Dirk, 2000; Brezovsky, 2003; Belaj, 2007) revealed that olive oil is not
only a tasty food, but also an important source of good health. The benefits of olive plants have
led us to think of adaptability and cultivation in Bulgaria as an alternative crop for the Eastern
Rhodopes.

3. Main highlights for the successful cultivation of energy crops in this region of the
country

Energy plants are crops grown specifically for energy purposes. They may be annual and
perennial crops that serve as raw material for the production of solid, liquid and gaseous fuels.
The leaves, stems and seeds of these crops may be used for processing. This definition does not
include organic residues and wastes from a wide range of plants that can also be processed to
produce fuels and which have significant potential. Biofuels are produced from naturally
occurring renewable vegetable sources and their waste, which emits far less greenhouse gas than
petroleum-based fuels.

3.1 Miscanthus - grown as a decorative and energy crop for biofuel production.
Miscanthus species develop in relatively cold and warm climates. Miscanthus is one of the
leading raw material crops based on exceptional biomass yields with minimal production input in
recent European and American field trials. Miscanthus cultivation has huge advantages over
other crops grown and used for energy. Compared to corn (ethanol), soybeans and millet,
Miscanthus grass produces more total mass as well as more ethanol. Another great advantage of
Miscanthus grass is that it is not a food crop and changes in demand will not have a direct effect
on food prices. It grows well in sunny places, with enough moisture and grows well in barren
lands. M. giganteus has higher photosynthetic efficiency, very low nutrient requirements and
lower water use requirements than other plant species, and is therefore able to grow well on
fertile land. It grows well in sunny places with enough moisture.

3.2 Cultured varieties of sorghum (Sorghum bicolor) are used for food, green and grain
feed, silage, sugar syrup, starch extraction, and broom and alcohol production. Sorghum has
valuable economic and biological features. It is a high yielding, drought resistant plant. Sorghum
has a small leaf mass, which makes it a suitable crop for growing in very dry areas. Sorghum is a
short-day plant and, as a warmer crop, does not tolerate temperatures below 0°C. Sorghum
tolerates high temperatures. In general, sorghum is a plant with low moisture and soil
requirements and can be grown on light sandy, heavy clayey, saline, alkaline or slightly acidic
soils.
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4. Main highlights for the successful cultivation of fiber crops in this region of the
country

4.1 Hemp (Cannabis sativa) is grown for its healthy fiber, high growth rate and seed fat.
The fiber of hemp is coarse, strong and resistant to rot when wet. Hemp seeds are rich in oil,
which is used to prepare varnishes and paint. The hemp cake is a very good concentrated feed for
farm animals. Hemp has a powerful stem, but poorly developed and with little absorption root
system. It is a water-loving culture and is too demanding on the soil. It is characterized by rapid
growth, so it does not suffer from weeds because it easily suppresses them.

4.2 Fiber flax (Linum hirsutum) is a plant of temperate and cool climate, with no sharp
fluctuations in day and night temperatures. It is moisture-loving and requires a lot of soil and air
moisture through budding and flowering. Flax has a poorly developed root system and requires
rich soil with easily digestible nutrients. The first days after emergence, it grows slowly and
suffers from weeds. In the mountainous areas, flax is sown after potatoes, rye and oats.

In climatic terms, the Rhodope mountain range falls entirely in the Continental-
Mediterranean climatic region of Bulgaria. The climatic conditions during the study period vary
significantly by month and region (Table 1).

Table 1. Average quantitative values of the agro-climatic indicators in the Rhodope massif

Balance of Average
Average L ) > T°C
¥ precipitation atmospheric annual _
) annual . _ for the period
Region L humidity air ,
Y precipitation - - - with
April-June | April-September |April-September | temperature T°C >10
0 > (8]
mm mm mm mm °C
Haskovo 615 190 310 -425 12.6 3970
IKardzhali 800 200 315 -370 12.8 3 880

The total productive capacity of the land is characterized by an average (agronomic)
credit score of 48, which assigns them to the “average land” credit group, but for most of the
crops the bonus refers to the lower territories according to which they can be graded, such as
“Bad lands” with a bonus in the range of 40 to 29 points. The average agronomic score for the
region of Kardzhali is 40, for the region of Ivaylovgrad 57, and for the Rhodopes with an altitude
below 1000m it is 48-51 points.

RESULTS AND DISCUSSIONS

The territorial scope of the survey covers the territories in two districts (Kardzhali and
Haskovo) in the Eastern Rhodopes (Figure 1).

To achieve a given purpose in an experimental study included 13 varieties of crops from
four groups of crops - oil, protein, fiber, and energy crops.

Ivaylovgrad municipality is located in the southeastern part of the Rhodopes. The region's
climate is transitional-Mediterranean. The territory of the municipality falls entirely within the
East - Rhodope Physico - geographical area, with an altitude ranging from 70 to 700 m. The
relief of the region has a distinct low-valley and valley character. The average annual rainfall is
from 725 to 925 mm/m? and the average annual temperatures are 21-23°C.

On the territory of the municipality there are fields for adaptability of the Spanish olive,
walnut and almond varieties, as well as growing of einkorn wheat, triticale, hemp, miscanthus
and safflower, as alternative crops for the area. The experience is located between the highest
and intermediate parts of the area.
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Figure 1. The territory of the districts of Kardjali and Haskovo in the Eastern Rhodopes

The field was processed according to the requirements of the unified methodology for
conducting field trials. In the field, a 60-65 cm plowing was done. Were planted 72 olive trees,
108 almonds and 144 walnuts according to a certain scheme, while the direction of sowing was
kept from north to south. During planting, liquid fertilizer (rooting agent) was used to stimulate
root growth (,,Tecamin Raiz”), 6-8 ml per tree. Fertilizer fertilization (Widstar) was applied at a
dose of 200-400 g / 100 liters of water. Established 100% trees capture has been. Moisture is
normal and no watering has taken place. To note the low values of morning temperatures in
January (-10; -12°C) combined with snowfall and frost, which caused damage to 5-10% of the
leaves and branches of the plants due to the reddening and blackening of the tip of the leaf petal.
0.6% of dead fruit plants were identified. The remaining plants are apparently powerful, green
with good habit and new growth of 25% of them. There is no visible finding of damage by pests
(diseases and pests).

In combination with favorable climatic conditions and high cultivation techniques for
annual crops, 215 kg/ha of triticale, 110 kg/ha of safflower, 128 kg/ha of paddy spruce, 56 kg/ha
of hemp and 420 kg/ha of dry miscanthus were harvested.

Miscanthus is a perennial cane energy crop. It has rapid growth, low mineral content and
high biomass yield. She has reached a height of about 2.5 m, and the dry weight yield per year
can reach 25 tonnes per hectare. In the European Union, it is used as a source of heat and
electricity, or converted into biofuel products, such as ethanol.

Triticale is an artificial hybrid between wheat and rye and is a new cereal crop for the
Rhodope region. The crop combines high productive potential and good wheat bread production
with reduced soil requirements and plasticity for climatic conditions and rye weeds. It can
deservedly displace wheat and barley and can be an alternative because of its soil-tightness,
disease resistance and early harvest, which guarantees better yields. In recent years, triticale has
been sought and preferred by a large number of farmers. This is one of the reasons why we
recommend a triticale cultivation study in these regions. Triticale is a winter-resistant and cold-
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resistant winter cereal crop. It does not tolerate thick snow cover, as well as high temperatures
during flowering. It is not demanding on the soil. Due to its powerful bearded root system,
triticale succeeds where no other crops can be grown. It is used mainly for grain production of
dietary bread, concentrated feed for farm animals and a protein-rich green mass.

The relevant qualitative indicators of arable crops are to be reported and studied.

In the region of the Eastern Rhodopes, there are objective prerequisites for the
development of olive, walnut and almond production, since the environmental factors are in a
favorable combination with the biological characteristics of the three crops. The increased
interest in walnuts and almonds is due to the following advantages: their fruits are highly stored,
easy to transport, they can be traded at the most economical time, have a high price and are
always a sought after item on the world market.

Walnut is grown for both fruit and wood. It can take its place in forest areas, in mixed
small-sized plantations for family purposes and as single-species plantations for production
purposes.

Almond grafting has indisputable environmental benefits because it does not form shoots
and eliminates the need to use chemical agents to remove them. The more powerful and deeply
penetrating root system copes better with the lack of moisture, allowing cultivation even under
irrigation conditions.

The use of peach or wild plum as a substrate significantly alters the requirements of the
almond to soil conditions and it can successfully grow on poorer, even rocky soils; ie areas
where almond varieties cannot be grown on their own root. Olive trees are resistant to drought
and disease. Their root system is durable and able to regenerate the tree, even when the trunk is
frozen, burnt or cut off. The listed benefits of olive, walnut and almond graft define them as
suitable fruit species and for desolate, poorly cultivated, sloping lands in different regions of the
Eastern Rhodopes. In agri-environment, olives, walnuts and almonds have certain advantages
over other fruit species:

* well-maintained gardens of these species are productive up to the age of 60;

* comparatively less care is needed during their cultivation - later pruning is applied, the
harvesting of the fruits is relatively easy, less affected by diseases and pests, production
processes are subject to mechanization; the olive can take places where the late spring frosts
damage some fruit species.

Kardzhali municipality is located in the Ardin sub-region of the Eastern Rhodopes region
in the southeastern part of Bulgaria. The relief is low-lying and hilly. Its diversity is intensified
by the erosion of the rivers that form the modern maze of ridges and complex valley network.
The most widespread soil differences are shallow leached cinnamon forest and undeveloped
soils. The municipality is in the Eastern Rhodopes climate region, influenced by warm
Mediterranean influence. The winter is relatively mild. Summer is sunny and hot, with
maximums up to 40°C. The average annual temperature ranges from 11-13°C. The annual
temperature sum for the growing season is about 3300 - 4000°C. Annual rainfall is 700-800 mm.
Due to the highly eroded and sloping areas, which are unable to hold the autumn and winter
rainfall, the moisture of the crops is not good. The deficit in the atmospheric humidity balance is
about 370 mm.

Annual and perennial plants of the species einkorn wheat, buckwheat, soybean, rapeseed,
sorghum, flax, walnut and almonds are planted on the territory of Kardjali Municipality.

On an area of two acres was made plowing of 50-60 cm and 54 trees were planted
according to a single 8 x 8m methodology for walnut and 5.5 x 5.5m for almonds. All the
requirements of the agricultural practice for field testing have been met. In a field survey in
November, nearly 100% of fruit trees were intercepted. Moisture in the area is close to the norm
for the month and no additional waterings have been made. No damage was reported from pests
(diseases and pests). This trend is also maintained in the field survey in December. Apparently
the plants are in very good condition. In January, due to prolonged freezing nighttime
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temperatures (-5; -10°C), frostbite and death of some trees were observed. 7-8% of walnuts are
completely killed, 5% are blackened, and the remaining 80-87% are visibly fresh, with a typical
bark color but without development. Observations on the experimental field continue. In the
region of the Eastern Rhodopes there are prerequisites for the development of walnut and
almond production. The increased interest in walnuts and almonds is due to the following
advantages: their fruits are highly stored, easy to transport, and can be traded at the most
economical time. The external market is virtually unlimited. There is also a real demand in the
country, which is satisfied with the import and own production.

In Bulgaria there are no traditions in the production of einkorn wheat (spelled), but the
experience so far shows that its yields are significantly lower than other wheat. The yields of
120 kg were realized from acres, which shows that spelled can be an alternative to wheat and
other cereals in the region. Its biggest advantage is that its species is preserved and that it makes
it stable - it does not become ill and does not require pesticides and herbicides to be grown.
There is an interest on the part of the bread makers to buy spelled flour to be used for the
production of dietary bread. The main reason for the lack of sufficient supply of spelled on the
market is the time-honored tradition of growing this crop and the lack of sufficient seeds of high-
yielding varieties.

Flax is one of the possibilities for proper crop rotation with potatoes. The most suitable
areas for these two crops overlap. Flax flax is a cool climate plant. It is water-loving to
phenophase flowering, but then its water requirements are very low. It has a poorly developed
root system and requires soils with easily digestible nutrients. Heavy, clay, swampy and acidic
soils are unsuitable.

Buckwheat is a valuable food plant that is grown because of seeds that are highly
nutritious and have remarkable taste. Grain processing waste is a good concentrated feed for
pets. In green, its stems and leaves have significant feed value and can be used as livestock feed.
The dried stalks are used to produce paper, and when burned they produce ash containing a large
amount of potassium that can be used for fertilizer. Buckwheat is also a valuable honey plant
with a yield of about 60 kg of honey per hectare of buckwheat. Buckwheat colors are
characterized by the phenomenon of heterostyles - in some specimens the stalk is short and the
stamens are longer than it, while in others the opposite is true. This difference between plants
provides a more correct and full cross-pollination, and with a certain ratio of specimens with
long and short stems, an increase in yield is obtained. Buckwheat is extremely suitable for
cultivation in Bulgaria and gives a very good opportunity to receive additional income from the
same area as a second crop. The positive thing about the crop is the rapid and powerful
development of the plants, thanks to which it successfully suppresses weeds. After growing
buckwheat, the agrophysical properties of the soil are greatly improved as it is able to absorb
nutrients from hard-to-reach compounds.

The yields of the other annual crops studied are 96.50 kg/ha for soybeans, 115.7 kg/ha for
rapeseed, 193 kg/ha for sorghum and 85 kg/ha for flax. The data obtained suggest that the crops
under study can be grown as alternative crops of potatoes and tobacco.

CONCLUSIONS

The fields that overcame the unfavorable climatic conditions with the least damage to the
trees were reported in the municipality of Ivaylovgrad, where higher yields were obtained than
the respective annual crops studied.

Of all 13 crops with the highest development and high yields were found in spelled,
triticale, safflower, miscanthus, olives and almonds, while yields of hemp, flax, rapeseed,
soybean, sorghum and buckwheat were unsatisfactory.
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SUITABLE TYPES OF CULTURES FOR THE CLIMATE-SOIL
BELT OF THE EASTERN RHODOPES IN BULGARIA

Elena Nikolova-Kostadinova
University of agribusiness and rural development, Plovdiv, Bulgaria

Abstract: The pursuit of sustainable development, declining agro-biodiversity and the
health benefits associated with unique nutritional qualities are the main reasons for exploring and
exploring new alternative crops. With increasing knowledge of the link between nutrition and
health, there is an increased demand on the European market for healthy alternative food crops
with unique nutritional qualities. Of great importance for the cultivation of technical and energy
crops in Bulgaria is the availability of secured domestic markets. The aim is to study the problem
of alternative crops in the Eastern Rhodopes in connection with the development of efficient
agricultural production and the creation of alternative agriculture, by restoring traditional and
creating new alternative production for the geographical territories of the Rhodope Massif. In
conclusion, the diverse soil and climatic conditions of the Eastern Rhodopes in Bulgaria are
favorable for cultivation of different types of plants. Studies are ongoing on the various climatic
conditions, plant adaptability and fertility in the area.

Keywords: alternative crops, protein crops, Olea europaea, oil crops, energy crops, fiber
Crops.
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MOJIXOJISIIU BUJOBE KYJITYPHU 3A KJIMMATUYHO-
MOYBEHMUSA MOSIC HA U3TOUYHUTE POJIONU B BLJTAPUS

Enaena HuxoaoBa-Kocranunosa
Bucwe yuunuwe no acpodbusnec u pazeumue Ha pecuonume - [11060ue

Pesrome: CtpemMexbT KbM yCTOMYMBO Pa3BUTHE, HAMAJSABAILOTO arpoOHopasHooOpasue
U TIOJI3UTE 3a 3[PaBETO, CBbP3aHU C YHUKAIHHU XPAHUTEIHU Ka4eCTBA, CA OCHOBHUTE IIPUUMHU 32
MpOyYBaHEe U OTIVIEKJAHE Ha HOBM alNTepHATUBHU Kyiatypu. C HapacTBaluTe IO3HAHUS 3a
Bpb3KaTa MEXIy XpPaHEHETO M 3APaBETO HAa E€BPONEHMCKHUS Ia3ap ce yBelnyaBa THPCEHETO Ha
3/IpaBOCJIOBHM QJITEPHATUBHU XPAHUTEIHM KYJITYpU C YHMKAJIHU XpaHUTEIHM KadecTtBa. OT
rOJsIMO 3HA4YCHHME 3a OTIVICKIAHETO Ha TEXHUYECKM M CHEPrMMHM KyJITypu B bbarapus e
HaJIMYMETO Ha CUTYPHH BBTPEIIHHU na3zapu. Llenrta e ga ce mpoyuu npoOieMbT ¢ aITEpHATUBHUTE
Kyntypu B UM3tounure Pomonu BBB Bpb3Ka € Pa3BUTHUETO HA €(PEKTUBHO 3EMEAEIICKO
MIPOU3BOJCTBO U MPWIOKEHWETO Ha aITEPHATHUBHO 3€MEJENMe 4Ype3 Bb3CTAHOBSIBAHE Ha
TPaJUIIMOHHOTO W Cbh3/laBaHE Ha HOBO alNTEpHAaTHBHO IIPOM3BOJCTBO 3a TreorpaCKuTe
teputopun Ha Pomomnckuss macuB. Pa3HOOOpa3HHWTE MMOYBEHO-KIMMATHYHMA YCJIOBUS Ha
Wzrounute Pomonu B bbarapus ca OmaronpusTHH 3a OTIJIEKIAHETO HA PA3IMYHU BUJOBE
pactenus. IlpoabmkaBar  mpoyuBaHMATAa 32  pa3IMUHUTE  KIMMATH4YHU  YCJIOBMS,
MIPUCIIOCOOMMOCTTA Ha PACTEHUATA U TUIOI0POIUETO B paiioHa.

Kiawo4oBu aymu: antepHaTHBHHM KyJITypd, OpoTenHoBH KynTypw, Olea europaea,
MacJOoJailHu KyJITypH, eHEPTUHHU KYJITYypH, BIAKHOJAUHU KYJITYpH.

BBBEJAEHUE

KakBo Hayara OTIJIe)KIaHETO Ha AITEPHATUBHH KYJITYPH € BBIPOC, KOWTO CH 3ajaBaMe
IIOCTOSIHHO. A NMCHHO CTPEMCKDBT KbM YCTOI\/'ILII/IBOTO pasBUTHUC, HaMaJIABaoToO
arpoOropa3HooOpa3ue M 3PaBOCIOBHUTE TOJI3U, CBBP3aHU C YHUKAJIHU XPAHUTEIHU KauecTBa,
Ca OCHOBHUTC NPpUYHHU [a CC MPOYyUBAT U U3CJICABAT HOBH aJITCPHATUBHU KYJITYPHU.

PedopmupaneTo Ha ri100aNHUS TIOTIOHEB MMa3ap W MPOMEHUTE B 3EMEICIUETO CIPSIMO
n3uckBanuaTa Ha EC oka3BaT CUIIHO BJIMSIHHUE BbpPXY TIHOTIOHCBOTO CTOIIAHCTBO Ha B’I)JIFapI/Iﬂ.
C ocobeHa cuma Te3u MPOMEHU BIHSIAT BHPXY TUIMUYHUTE TIOTIOHOIIPOU3BOIUTEIHU PalOHH C
OCHOBEH OTpachi TIOTIOHONPon3BoAcTBOTO. Ham 60-65% ot cronanucBanara 3ems B Pogornckust
PETHOH € 3aeTa OT €CTECTBCHUTE JIMBAJIU W IMAacCHINa. B ChIIOTO BpeMe PerHOHBT pasroJiara C
OI'pOMHHU TCPUTOPHUU CCTCCTBCHU IIaCHIIA. B OCIICAHUTE TI'OAMHHN KaKTO JHWBAaJUTC, TaKa H
MacHIaTa ca U30CTABEHU M MOCTEIICHHO C€ MPEBPBIIAT B IMyCTECHIM U 00paciii ¢ XpacTOBUIHA
pactutenHoct Teputopun. Cera ce uznonssat eapa 10-15% oT ecTtecTBeHUTE NTUBAIN U MTACHIIIA.

C octpora cToum mpoOIEMBT 3a HEAOMyCKaHE Ha MYCTECIIM 3€MH U OCUTYpsIBaHE Ha
AJITCpHATUBHA 3aCTOCT HA AKTUBHOTO HACCJICHUC B N3tounure PO,Z[OHI/I, KOCTO IMOCTaBH BBIIPOC
Mpe]] HaC JIaJld MOYBEHO-KIIMMAaTUYHNTE yCIoBus Ha V3rounute Pogonu mo3BosBar ¢ ycmex jia
ce OTIJIeXkAAT Ha0Op OT aNTePHATUBHU IPYIH KYITYPH.

C mnoBuIaBaHe Ha MO3HAHUATA 32 BPB3KAaTa MEXKIY XPAHEHETO W 3IPABETO € HAIUIE
MIOBUILEHO ThPCEHE HA €BPOIEHCKU 1a3ap 3a 3APAaBOCIOBHU XPAaHU HA AITEPHATUBHU KYJITYPH C
YHHUKAJTHU XpaHUTEITHH Ka4yecTBa.
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MNPOYYBAHE HA CYPOBUHHA

CypoBuHa 3a MmacJ10 (MacJoaaiHU KYJTYPH)

MacnogaiiHute KylITypu MMaT Ba)XXHO MSCTO B XpaHHUTETHHUS OajaHC HAa HACEJICHUETO,
T KaTto Hax 70% OT MON3BAHUTE MAa3HUHU Ca C pacTUTENEH MNpousxoA. Te3u KydATypu ca
BHUCOKOKaiopuuHH. Kamopuunoctra Ha 1 Kr QBCTHIM WM CIBHYOTJIEA CE paBHsABA HA 2,5 KT
3axap, 4 nuTpa MIsIKO WM Ha 8 kr kaprodu. [TomydeHOTO Maciio ce M3Moi3Ba 3a XpaHa U B
peauiia oTpacii Ha XpaHUTEITHO-BKycOBaTa MPOMHUIUIEHOCT, XUMUYECKaTa MPOMUIILIEHOCT (3a
NPOM3BOJICTBOTO HA CTEAapHH, CalyHH, Oou, Oe3up) W JiekaTta MPOMHUIUICHOCT. MHOro ot
OTIMaJHUTE MPOAYKTH CE M3IOJI3BAT U KaTO KOHUEHTpUpaH Gypax B )KUBOTHOBBIACTBOTO. Hsakoun
KyJITypH C€ OTIJIKIAT M KaTo BTOPU KyNTypu (OCHOBHO 3a ¢ypax). MaciogaitHuTe KynTypu
3aematr Haja 80% OT IUIOIIUTE C TEXHUYECKHU KYJITYpPH U J1aBaT OKOJO 75% OT MPOU3BOACTBOTO
UM B HarTypa.

Enna or nHaii-zabenexutennutre TeHAeHIun B M3touna EBpoma mpe3 mocieaHoTo
JECETUIIETUE € YBEIMUYABAHETO HA IUIOIIUTE, HA KOUTO CE OTIVIEkAA panuya. Pa3mupsBaHETO Ha
,3J1aTHUTe Tosieta’ e (heHoMeH B 1sia EBpona, u 1opu B Lenus CBST, B pe3yJTaT Ha BUCOKOTO
ThPCEHE Ha KAaueCTBEHO pACTUTENIHO Maclio 3a XpaHa W Ouomuszen U Ha dypax 3a
CEJICKOCTOMAHCKUTE XUBOTHU C BUCOKO ChJIbp)KaHHWE Ha MpoTenHu. B ocHoBara Ha Obp3us
pacTex B MPOU3BOJICTBOTO HA PAIMUHO CEME € PEBOJIIONHITA B CENIEKIUATAa U OMOTEXHOJIOTHUUTE,
OnarojapeHre Ha KOMTO KyJITypaTa HMa BHCOKAa MPOAYKTUBHOCT M € peHTaOuiaHa 3a
MIPOU3BOJICTBO U MpepaboTka. Tazu peBotoLUs IPEeBbpPHA panuiiaTta oT KyJaTypa, OTIexk1aHa Ha
CPaBHUTEJHO MUHUMAJIHU IUIOIIM Mpe3 CEIeMIECTTe TOAMHM, J0 BTOpa IO MPOU3BOACTBO
Macjo/iaiiHa KyJITypa B CBETa JIHEC.

N3kntountenHo OaaronpusTHUTE MOYBEHO-KIMMATUYHU yClIOBUS Ha bbiarapus cnomarar
3a €(eKTUBHOTO MPOM3BOJACTBO Ha 3€MEAENICKU MPOAYKTU OT BCHUUYKHU MACIIOJaliHU KYITYpH, B
TOBa 4YMCJIO U OT panuuara. Panunara 3amoysa aa ce orriexna B bearapus B kpas Ha XIX Bek
KaTO MAaKCHMAaJIHO pa3lpOCTPaHEHHE Ha KyJTypara HacTbliBa B HadaloTo Ha XX BeK,
nocturaiiku miom okojo 600 000 da. Ilpe3 30-Te roguHM pamuia ce OTIVIekKAA HA OKOJIO
100 000 da mmom, kosiTo Bapupa no roaunu Mexay 30 u 220 000 da, a BapupaHeTo € CIeICTBUE
OT crmajaHe Ha uHTepeca cien roguHu cbe 100% wu3Mpb3BaHE Ha TOCEBUTE WM IMOpaad
KOJIEOIUBUTE JOOUBH.

PaiionsT Ha CeBeponsrouHa bbarapus € equH OoT TpaJAULMOHHUTE 3a MPOU3BOJICTBO HA
panuua B MmuHanoto. Kem kpast Ha 40-te 1 Hauanoto Ha 50-Te TOAMHU panuiara MOCTENEHHO €
U3MECTEHa OT CIIbHYOIVIEa KaTo IO-CUTypHa 3a YCIOBUSTa Ha padoHa Kyiarypa. [lpes
nocienHute 3-4 TOOWHU HMHTEPECHT KbM Ta3W KyJATypa PSI3KO HapacTBa BCIIECACTBUE Ha
ThpceHeTO M Ha EBpomelickus mnazap M mpuerata OjaronpusTHa 3aKOHOBAa paMKa 3a
MOANOMAaraHe Ha €HEPrUUHUTE KYJITYPH.

B nawanoro nHa 80-Te rogmHM Ha XX BEK B CBETOBHATA CEJICKIIUS MPHU paruiiara ce
YTBBbpPJUXa IBYHYJEBUAT TUI COPTOBE, KOUTO ca 0€3 aHTUXPAHUTEIHU CHCTAaBKU B MAcloToO, C
MHOT'0 HHUCKO ChJIbp’KaHUE HA TJIIOKO3UHOJATH (o 25 MHKpOMoOJia) B IIPOTAa U UMAT MHOIO
HUCKO ChAbp:KaHHME Ha epykoBa kucenuHa (mon 2%). Maciaoto u mpoTsT, JOOMBAHU OT TaKHBa
copToBe (XHUOpUIN), cCa MHOTO KaYeCTBEHHU.

CronaHcku WHTEpec TMpeACcTaBisBaT 3eJieHaTa Maca W CEMEHaTra Ha panuiara.
W3non3Bann Kato coYeH Qypak paHO HAMpOJIET, T€ YABDKABAT 3€JICHUS] KOHBEHep MmoBedye OT
2 cepMuy (B cpaBHEHHE € penKkoTo) u ce noiyyaBa 10-15% mo-Bucok o6y 100uB Ha CypoB
IPOTEUH OT €IMHUIIA TUIOILL.

[To mannum 3a 2007 r. momwre, 3acetu ¢ pamnuua, ca 917 000 da. Benpeku noGpara
MOJIUTHYECKA BOJIS, OJArONpHUsITHUTE IMOYBEHO-KIMMATUYHHU YCJIOBHS, TOJSIMOTO ThpPCEHE Ha
€BpOIeNCKUs Ma3ap, BUCOKHUS MPOAYKTUBEH MOTEHIMAN Ha ChBPEMEHHHUTE XUOPUIU, HaJMYHATA
Ipelun3Ha TEXHUKa 3a IPOBEXKJAHE HA arpOHOMHYECKHTE MEpONpUATUS U INpUOMpaHE Ha
peKkonTaTa, panuiara Ciu 0cTaBa pUCKoBa KyiaTypa. OCHOBHHUAT PUCK MPHU OTIJIEkKIaHE HA 3UMHA
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panuia € HEHaBPEMEHHOTO IIOHMKBAHE IOpaay 3acylllaBaHE M HM3MPB3BAHE Ha II0CEBA IIpE3
€CEHHO3UMHHUA nepuo]. OT4uTaiiku pUCKOBUTE (AKTOPH U MPEAUMCTBATA OT OTIVICKJAHETO Ha
panmia, Bb3HUKBa HEOOXOJUMOCTTA OT THPCEHETO U EKCIEPUMEHTHUPAHETO Ha TEXHOJIOTHUHU 3a
e(eKTUBHO U KOHKYPEHTHO IMPOU3BOJACTBO. BB3MOXKHO pellleHHe € CPOUHOTO 3acABaHE, KAKTO U
3aCSBaHETO Ha CTYJOYCTOHYMBM COPTOBE M XHOpPHIM 3UMHA panuia ¢ HaBPEeMEHHH
arpoTEXHUYECKU MEPONIPHUATHS.

[MpoBenenute ot U. I'eoprue (2004) u B. J{o6punoB (2004) HayuyHU uU3CICIABAHUS
[IOKa3BaT, 4€ NPOLIEHTHT Ha M3MPB3HAIM pAacTeHHs € TBbpJAe BHCOK. Karo anrepHartuBa Ha
OTIJICKJIaHE HA 3UMHHUTE XHOPHIM M COPTOBE palulla € OTIJICKIAHETO Ha MPOJIeTHA paIuIia.
KakTto u npu 3uMHaTa, Taka U OTIVIEKIAHETO Ha IPOJIETHA palulia € PUCKOBO 10 OTHOILEHHE Ha
PaHHOTO TIPOJICTHO 3acyllaBaHEe W CPABHHUTEIHO TMO-HUCKHUA J00uB. JlumcBa AOCTaThYHO
MHPOPMALIMOHHA OCBEJOMEHOCT CpeJ 3EMEJENICKUTE IPOU3BOAMTENH 3a MPOSYyKTHUBHHS
MOTEHLIMAJ U KaUEeCTBEHUTE I10KA3aTeIu Ha IIPOJIETHUTE COPTOBE panuia.

IIpoyuBaHe € mpaBeHO OCHOBHO BBPXY ONpEAEISHE BIUSHHETO HA HAKOM XepOuuuau
(AumutpoBa, 1991). 3a pasnuka or bearapus B MHOrO CTpaHM OTIVIEKIAHETO Ha IMPOJIETHA
panuiia € no-mupoko 3acTbeiieHo. [IpoBex1aHu ca eKCIEpUMEHTAIHH IPOYYBAHUS 32 BIUSHUETO
Ha I'bCTOTHUTE HA [TOCEBA M TOPEHETO BbpXY 100MBa NpH pa3iuyHu JaTtu Ha ceutoOa (Hakan, 2003;
Zajac, 2003), Ho nuncBa WHGOPMAIUsS 32 KOMIUICKCHOTO BIIMSHHAE HA CPOKOBETE Ha CeHTOa U
NPOABDKUTETHOCTTa Ha NpuOMpaHe MpHU MpoJIeTHaTa panuia, KakTo U Bb3MOXKHOCTTA 3a
orrnexnaane B M3rounure Pomonm. Hampumep oT nmpoBexaaHUTE aocera €KCIEpUMEHTAHU
n3cienBanus B CaloBCKUSI HHCTUTYT C€ MPEnopbyBa KaTo ONTUMAaJIeH arpOTEXHUYECKU CPOK 3a
centba TpW TIpoJieTHaTa pamuia nepuona or 25 ¢espyapu o 10 maprt. INopanu 3oHamHMA
XapakTep Ha eKCIEpUMEHTa JaJIeHUTe MPENopbKU ca CheluduuHM 3a palloHa Ha W3BEICHMS
eKCIIEpUMEHT. 3a yCIIOBUSTAa Ha HallaTa CTpaHa arpOTEXHUYECKUTE CPOKOBE 3a 3acsiBaHE Ha
3MMHAaTa paluiia ca B eprojAa oT 25 aBrycT A0 Kpas Ha cenTeMBpu. HauanoTo Ha To3u nepuon
CBBIIaJ]a C HAW-TOJIEMUTE 3aCYIIaBAHUS U 3aTPYAHSABA MPOBEKTAHETO HA KAYECTBEHU 00pabOTKU
Ha HoyBaTa M ceuTda, a KpasT My — C NPOBEXJaHE Ha JAPYrH OIEepalud KaTo CEeUTOUTE Ha
3bPHEHO-)KUTHUTE KYJITypH, IpUOUpaHeTo Ha napesunara u apyru (Jdemupes, 2012).

Cnopen Mopnanos (2013) panmmata urpae ponsta Ha mepdeKTHA pPEHOBHpAIIA M
alTepHaTUBHA KYJITypa, OCOOCHO 3a MIIEHMIIAaTa, Thbil KaTo ocTaBs ciie cedbe cu MHOro J100pa
MIOYBEHA CTPYKTYypa, KOSATO OCHUIypsiBa ONTHMAJHU YCIOBHA 3a HamalsiBaHe Opos Ha
00pabOTKHTE HA OCHOBHHUTE KYJTYPH B CEUTO0000pOTA.

Panunara nmpeoOpa3yBa ci'lbHUEBaTa €HEPrusi B HEOOXOIUMH 3a COOCTBEHMSI CH PaCTe)X
BElleCTBA 4Ype3 Impoueca Ha (orocuHTezara. Taka uye I0OMBBT Ha pamuua 3aBUCH OT
CHOCOOHOCTTA Ha KYJTypara J1a u3BbpiiBa GpotocuHTe3a. akTopy, BIUACIIM BbPXY CTEIEHTa Ha
¢doTocuHTE3aTa, Ca: HAJIMYHME HA Biara, TOPEHE, COPTOBE, MOCEBHA HOpMa, IBJIOOYMHA HA
cenrOara, HAIMYME Ha TUIEBENIM U ycHelHa 0opba ¢ BpeauTeInTe.

3a na ce B3eMaT eEKTUBHU yIPABICHCKU PEIICHHUs, CIe/IBa Aa CE 3Hae KaK ce OTIJIexK/1a
panMua M KakBO BiMse Ha HeWHus no0uB. EdexTHBHOCTTa Ha XepOMLMIUTE, TOPOBETE U
HEO0OXO/MMOCTTa OT BjIara HE € €IHa W ChIla 3a padnuyanuTe (asm Ha pacrtexa. [IpaBuIHOTO
Olpe/ieNIsiHE Ha BPEMETO 3a BHACSHE Ha XepOMLUAM, TOPOBE M HAINOSBAHE MOXKE YBEIUYU
e(eKTUBHOCTTa MM, Ja NPEJOTBPAaTH IIETUTE IO PACTEHHUSITa U HMKOHOMHUYECKHUTE 3aryOu.
OTuuTalikKi MOYBEHO-KIMMATUYHHUTE YCIIOBHS, NMPOJYKTHBHUTE BB3MOXKHOCTH Ha OTACITHHUTE
XHOpHUIH, TpeodsiagaBamys BUA IUICBEIM U T.H., 332 €(EKTHBHOTO OTIJIEKIAaHE Ha TPOJIETHA
panuua e Heo0X0AMMO U3BBPILIBAHETO HA HAYYHH HU3CJIEIBAaHUS U €KCIICPUMEHTH.

Macnunama € eIHO OT HaW-CTapUTE M HAW-4ECTO CPEIIAHUTE PACTEHUS B JIMTEPATypaTa,
crioMeHarta Jiopu U B bubnusra (rened poHacs MaciMHOBO kioH4ye Ha Hoii, 3a na mokaxe, ue
NOTON'BT € CBBpIIMI). [Ipe3 roauHuTe TA € CTaHaja CHMBOJI Ha MHUpP, MBIPOCT, ClaBa,
IUIOA0POANE, CUJIA U YUCTOTA.

Macnunara Olea europaea Ipou3XokJaa OT TPOIIMYECKUTE M IEHTPAIHN YacTH Ha A3HSL.
Ts e u3BectHa Ha Xxopata oT moBeue oT 4000 rogunu. Vctopusrta Ha IpEeBHUTE HApOAU
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M300MIICTBAa OT JIETEHIM 3a MPOM3X0Ja Ha MAaCIMHOBOTO IbpBO. CuuTa ce, 4e KyJITypHarTa
maciuHa (Olea europaea) € Bb3HHMKHAIA B PE3YJITAT HA XUOPUAM3AIMA U MyTallds OT 3JIaTHCTa
macnuHa Olea chrysophylla, koeTo uma rojisiM apean Ha pa3lOCTpaHEHUE — OT ATIAHTUYECKHUS
okeaH 10 Xumanaute U Adpuka. 3a nuBus Bua maciuHa (Olean oleaster), oTiiMuaBam ce OT
KyJITypHaTa (hopMa MO HUCKHUS CH XPACTOBHJCH PAcTEX M HaJIUuue Ha OOJUIM MO KIOHKHUTE ce
npuemMa 4e e mpousisazbi oT Olea europaea npu CEMEHHOTO U pa3MHOXaBaHE.

MacnuHoBUTE IbpBETa ca M3APHKIMBU Ha cyma u Oonectu. KopeHoBata uM crucrema e
U3JIPHKIMBA U € crocoOHa Jla pereHupupa IbPBOTO, AOPH M KOraTo CTBONBT € 3aMpb3HAl,
OMOXapeH WM OTce4eH. VMMar $CHO u3pa3eHO NPEINIOYUTAHHUE KbM BapOBUTU IOYBU —
BapOBHKOBHM CKJIOHOBE U cKaju. [Ipeamounmrtar mo-jiekud MOYBH, MO-O€THM Ha XpaHUTEIHU
BElIECTBa U TOIIO BpeMe. M3abpxar 1o -16°C eqHOKpaTHU CTyIOBE.

MacnuHOBOTO ABPBO € E€IUHCTBEHOTO OT CBOSTa Ipyna ¢ SAUIMBH IUionoBe. To e
NoJIMMOP(HO pacTeHHe CbC CcpenHa TrojeMuHa W HaOpaszgeHa kopa. Kato abpBOo oOT
CpEeIM3eMHOMOpCKATa 30Ha ChC CyX TPOMMYEH KIMMAT, TO JA00pe ce ajantupa KbM €KCTPEMHHU
KJIMMAaTUYHU YCJIOBHS, HO M3MCKBAa CHJIHO MHTCH3MBHA CBETJIMHA M Oorata Ha KHCJIOPOJ IOYBa
(ITono., 1991; Nikolova, 2015; 2017; 2018).

[IpoyuBanusTa, mpoBeaeHu npe3 nociennute ronunu (Espasa, 1981; Cepadumos, 1983;
Dirk, 2000; Bpesoscku, 2003; Belaj, 2007), paskpuxa, ye MaciuHaTa € HE caMO BKyCHa XpaHa,
HO W TPEICTaBIIABAa Ba)KEH HM3TOYHUK Ha O00pO 31apaBe, a Haii-Beye MACIUHOBOTO MAcCio
(3extunHbT). [IpenopruBa ce Ha OONHHUTE OT CHPJACYHU M apTEPUAIHM 3a00JsIBaHMS, THU KaTO
HamassiBa HUBOTO Ha jomus xonectepon (LDL) B kpbBOOOPBIIEHHETO M MOBHUIIaBa TOBa Ha
nobpust xosectepon (HDL). B mombiiHeHUWe, 3¢XTUHBT HE HapyIlaBa CHOTHOIICHUETO MEKIY
oMmera-6 W omMera-3 JIMHOJIEEBH KHCEIUHU, KHJIETO HEMPOIMOPLIHUOHAIHOCTTa UM OH J0BeNa J0
MOpaXk/1aHETO Ha PA3IUYHU 3200 IsIBaHUS.

Yyeru tBBpAAT (Burr, 1999; Caragnaro, 2001; Drinkwater, 2006; PFTA, 2007), ue
NopaJy KadyecTBaTa CU MACIMHUTE U 3€XTHUHBT TpsiOBa /1a ObJAaT OCHOBHA ChCTaBHA 4YacT Ha
BCSKO €HO SIZICHE BbB BCEKUIHEBHATA XpPAaHUTEIIHA IPOrpaMa Ha YOBEK.

[lon3ute Ha MacIMHOBUTE pPAacTEHUs HU JOBEAOXAa IO MUCHITA 33 aJalTHUBHOCTTa U
OTIJIeKIAHETO UM B bbirapus kato antepHatuBHa Kyntypa 3a 3rounure Pogomnu.

Cycam»T € Hall-cTapoTO MacjojaiHo pacteHue B bwirapus. To uMa BHCOK paHIEeMaH,
THI KaTo cemeHara My umart Haja 50% macnenoct. CycaMOBOTO Maciio € OJU3KO Mo KadecTBara
CH JI0 OpPEXOBOTO M HaMMpa TBBbPJE MMPOKO npuioxeHue. CycaMbT € TOIUIOI0MBa KyITypa,
KOSITO C€ cee Mpe3 Mecell IoHH U ce Mpulupa mpe3 centeMBpH. KbcHIT My BereTaiioHeH Mepuo
MO3BOJIABA OTIVIEKIAHETO MYy KaTo BTOpa KyJTypa WM KaToO NPEAIIECTBEHUK HAa 3bPHEHUTE
Kyntypu. [Inomure ca rnaBHO B paiioHa Ha XapManiu, CBuiieHrpaz, MBaitosrpan u XackoBo.

CypoBHHA 32 NPOTEeNH (IPOTEMHOBHU KYJITYPH)

BenThunusAT mpoOieM B CBETOBEH Mamiad Hajiara Ja c€ THPCAT HOBHM HM3TOYHUIM Ha
npoteuH. MHoro ctpanu B EBpoma u Kanaga yBenmunxa cOOCTBEHOTO CH MPOHM3BOJACTBO Ha
MPOTEUH, PA3MIUPSIBAWKH TUIONMIMTE HA Pa3IMYHU KYJITypH - rpax, 0akia, panuia 4 ap., 3a 1a
HaMaJIST 3aBUCUMOCTTA Ha KUBOTHOBBJCTBOTO OT BHOC Ha CKbIH OeNThUHU (hypaku, KaKbBTO €
COEBHSAT HIPOT.

PactuTenHuTe NpoTEeHHH CHIECTBYBAT, IPU TOBA H300MJICTBAT B MMOYTH BCUYKHU IJI0JIOBE,
3€JI€HYyIM, BapuBa M sAKW. PacTuTenHata xpaHa HE OTCThIIBA Ha MECHAaTa W MJIEYHATa IO
ChABpKaHWETO Ha mpoTenHU. OCBEH TOBa pPACTUTEIHHUTE XpaHU ca Ooratu Ha ¢GuOpu u
MHOKECTBO ITOJIE3HH 34 OPTaHU3Ma XPAHUTEIHU BEIIECTBA, KOUTO YJIECHIBAT XPaHOCMUJIAHETO,
CTUMYJIUPAT U3XBBPISHETO Ha TOKcuHU. [lopanu Gananca Ha ¢GuOpPU U IPOTEHUHH PACTUTEITHUTE
XpaHU ca MPEANOYUTaHU OT MHOXKECTBO Xopa. IlepdekTHara ¢opMa U KU3HEHOCTTA, KOUTO TE
NOAIBPKAT, JOKa3BaT IIOJOKUTEIIHOTO BbB3JACHCTBUE OT IpPUEMa HA PACTUTENIHA XpaHa.
IIporenHuTe ca BaKHM 3a pacTeka U BH3CTAHOBSABAHETO. Te€ WUIpasT ChIIECTBEHA pPOJsS BHB
(dakTUYecKu BCUYKM OHMOJOTHMYHU TPOLECH B TAJIOTO. BCUYKM €H3UMHU ca MPOTEMHH U ca
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KU3HEHO BaXHM 3a MeTadonu3Ma Ha TsUI0TO. MYCKYJIHO CBHBaHE, HWMYHHA 3alllUTa H
Mpe/laBaHeTO Ha HEPBHUTE HMMIIYJICH Ca BCHYKUTE 3aBUCHUMH OT mpoTeuHu. [IporenHute B
KO)KaTa U KOCTUTE C€ TIPIXKAT 3a MOAJPHKKATa HA CTPYKTypara Ha Tsu10To. MHOTO XOpPMOHH ca
nporeuHu. [IpoTenHBT MOXKe ChHIIO J1a € U3TOUHUK Ha eHeprusi. OOUKHOBEHO TSUIOTO M3IMOJ3Ba
KapOOXuApaTH U Ma3HUHU 32 €HEPrHsi, HO KOTaTO MMa M3JMIIBK OT MpPHEMaHe Ha MPOTEUH WM
HEJO0CTaThbuHO HaOaBsiHE HAa Ma3HUHU M KapOOXHIpaTH, TO MPOTEHUHBT C€ H3MOJI3Ba 3a TOBA.
M3numsKbT OT NPOTEMH MOXKE CHIIO Ja Oble mpepaboTeH Ha Ma3HMHA M CKiaaupaH. YoBek
MOXK€ J1a CM HabaBW 3aBbpILEH MPOTEeHH Oe3 Na sife XpaHW OT >KUBOTHHCKM mpousxon. Tosa
CTaBa 4Ype3 BHHMATEIHOTO KOMOHMHHpAaHE Ha pPACTUTETHH MpoTeuHU. JKuUTHHUTE pacTeHus
HampHUMep ca ¢ HUCKO ChAbp)KaHHUE Ha JIU3UH, JOKaTo 0000BUTE MOYTH HE ChABPKAT METHOHHUH.
ToBa He 03HauaBa, ye MPH KOHCYMAIUATA UM C€ IPUEMAT M0-MaJIKO OCHOBHU aMHHOKHUCEITUHH.

KoMmOuHMpanero Ha pacTUTENIHM TPOTEMHHM KaTO J>KAUTHH C O0OOBM BOIU 10
BHCOKOKAYEeCTBEH MPOTEUH, KOWTO € CHILO TOJKOBA J00BD, a B HAKOU CIIy4au - JOpHU MO-100Bp B
CpaBHEHME C MPOTEHHA OT KUBOTUHCKH XpaHU. CosiTa cama 1o cebe Cu MMa BUCOKO ChAbPKaHUE
Ha MPOTEHH, caMO TpsAOBa J1a ce BHUMABa U J1a CE€ KyIyBaT COEBU MPOJIYKTH, KOUTO U3PUYHO ca
orOersa3anu, ye e ca [MO.

[IporennuTe ca cbcTaBeHH OT amuHOKHcenuHu. IMma okomo 20 pasnuyHH
AMHHOKHCEIIMHH, OCEM OT KOWTO ca He3aMeHHMMH. [IpoTemHHMTE ce pasrpakiarT A0 TEXHHUTE
ChCTaBHH aMUHOKHCEIIMHU 4Ype3 XpaHOCMHIIAHE, CJell KOeTO ce a0copOHupaT M HM3MON3BaT 3a
HampaBaTa Ha HOBU IPOTEWHH B TSIIOTO.

I IpeICcTaBsSsiKU CH, 4Ye XpaHEWKU ce BHE TPaJUTe CBOSTAa KbIIa Ha 3IpaBeTO, UMaTe
n300p: Ja B3UMATe TOTOBH TYXJMYKH W Jia W3IOJI3BATE€ EHEPrHsTa CH 3a TPaaeX WM Ja
paspylaBaTe Bede TOTOBU MOCTPOWKH, Ja B3UMATe MaTepHald OT TaM, Ja TPymHaTre W3IUIICH
OOKITyK ¥ J1a TPaJuTe OT Beue M3IMOJI3BAHM TyXJIUUKH € ka3 Pymond Illaitaep.

PacTuTenHUAT MpOTEHH ce cMsITa 32 HEMBIHOILIEHEH, 3aII0TO €Ha PACTUTENHA XpaHa He
ChIbpKa BCHYKH HE3aMEHMMH (HE MoOraT Ja Ce€ CHHTe3MpaT B YOBEIIKOTO TSJIO)
aMUHOKHCEIIMHU, KOUTO Ca OCHOBHATa ChCTaBHA YacT Ha mpoTenHute. Ho ToBa ce mpomeHs cien
KOMOWHUpaHEe Ha Pa3MYHH BUIOBE PACTUTEIHH XpaHH, 32 Ja Ce MOJIy4YH pa3HooOpasue Ha
aMUHOKHCeNnuHU (mpoTenHu). MMa U pacTeHus, KOUTO ca MBIHONEHEH MPOTEUH, ChAbPIKAII
BCHYKM HE3aMEHMMH aMHHOKucenuHu. ChabpkaHuero Ha npoTewHa 3a 100 rpama XxpaHa B
OTJICTHUTE TPOTEHHOBU KYJITYpHU € KakKTO cjeiBa: kuHoa — 14 rp.; ennma (rpeuka) — 13.5 rp.;
KOHOTICHH ceMeHa 0e3 oOBmBKa — 30 Ip.; KOHOIIEHU ceMeHa ¢ OOBUBKAa — 23 rp.; cos (CypoBHU
3bppHa) — 36.5 rp.; yna cemena — 16.5 rp.; amapant — 13.5 rp.; cemena (cycam, CIbHYOTIEN) —
okoio 20 rp.; TukBeHo ceme — 30 rp.; 3ppHEHH (MIIeHHIA) — OKoJIo 13 rp.; 6000BU KydTYypH
(6006, nema, HaxyT) — okoiso 20 rp.

boGoBuTe xpaHu ca HaW-TIOMYJSIPHUTE PACTUTEIHU H3TOUYHMIM Ha OenThuuHU. OCBEH
TOBa T€ CHABPKAT HM3BECTHO KOJMYECTBO CIOKHU BBIIeXuapatu (Huilecte). Bohpeku ue
MOHSIKOTa Ch3JaBaT MpoOJeMH MpU XpaHOCMUJIAHETO, 00OOBHUTE XpaHM ca MHOTO 100pu 3a
BCHUYKH, KOUTO KEJasT XpaHaTa uM Ja ObJe pazHooOpa3Ha W BUTaMHHO3HA. boOoBuTE XpaHu
CBHIBpKAT TOBEYEC M T0-pa3HOOOpPA3HM BHTAMHHHM ¥ MHUKPOECIEMEHTH B CpPaBHEHHE C
KUBOTHHCKHTE. JIOmIOTO € camMo ToBa, 4Ye pPACTUTEIHHUTE OENThYMHH CHABPKAT IO-JIOIIa
KOMOWHAIMS OT aMUHOKHCEIINHH.

@Dacynvm CbIbpKa LIEHHH aMHUHOKUCEIMHM, HSIKOM OT KOWTO Ca B HEAOCTAaThYHU
KOJIMYeCTBa B JKUBOTHHCKUTE mponaykrtu. [lomara cpemy MHOro Oonectd Kato aualer,
aTepockiepo3a U 3amnek. Toil cTuMyIrpa XpaHOCMHIJIaHETO OJarofapeHue Ha 1eayi03aTa, KOsTo
ChIBPKA.

CbCcTaBBT M CBOMCTBAaTa Ha 2paxa HAMOMHAT Te3u Ha (acyna. Kouuentpanusara Ha
BEIECTBATA IIPH HETO € MAJIKO IO-cllada OTKOJIKOTO MpH 000a, mo-ciiabo € u ra3000pa3yBaHETo.
3eneHuAT rpax, KOUTO 4ecto ce cpemia B bbirapus, € ¢ HUCKO ChAbpKaHHE HA OeNThUUHU (4-
5%, konkoTO Ha 3eneHus 600) u ¢ okoso 20% cbabpkaHue Ha Bbriexuapatu. Toil € u 100bp
W3TOYHHK Ha LETyJ03a.
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Jlewama vMa cbCTaB U CBOWCTBa, MOJOOHHM Ha Te3u Ha (acyna. Paznukara e tam, ye
CHABPIKAHUETO HA OENTHUMHU € ChbBCEM MAJIKO MO-HUCKO 32 CMETKA Ha BBIJIEXUIPATHUTE.

Haxymvm 1mo xuMudeH cbcTaB HamonobsBa ¢dacyna. Mma 2-3% mnoBeue OeNThUMHU H
MPUOJIM3UTEIHO €THAKBO KOJMYECTBO BBITIEXUAPATH ¢ 000a. Y HAC € MOMyIsIpeH KaTo jJe0ieOus.

HapacTtBamuTe HyXOM OT XpaHa cTaHaxa NpUYMHA HHIYCTpPUATA BCE IIOBEYE Ja
MOTJIeKJa KbM TNPOTEUHOBUTE KYITYpU KaTo cosma. IIpobneMbT €, 4e B MacoBUS CIIydaid,
KOI'aTo ce Kake cosl, T HenmpeMeHHO ce cBbp3Ba ¢ ' MO. TBepaeHusATa Ha komnanuute B EBpona
€, 4e TAXHaTa cos He € TakaBa nmopaau Qaxra, ue Ha CTapus KOHTUHEHT T€HHOMOIUPUIIUPAHUTE
NPOAYKTH HE Ce MOJ3BaT ¢ oJ0o0peHue W He ce KymyBaT. OTBBJ TO3U NMPOOJIEM BBIPOCHT 32
cosiTa MOKE Jla ce pasriiek]a Hal-Mallko B J[Ba aclleKTa - 3[paBeH M MKOHOMHUYECKH, 3all0TO
IPOM3BOJICTBOTO HA COSl € PEHTAOUITHO.

Ha nbpBo MsicTO, coeBUTE 3bpHA MPOU3BEXKIAT MMOBEYE KUIOTPAMU M3MOJI3BAEM MPOTEHH
Ha eIuHMIA Tuioll oOpaboTBaeMa 3eMs B CpaBHEHHME C MIIAKOTO, SHIaTa U MECOTO, KaKTO U
JIPYTH U3TOYHUIM HA PACTUTENHU npoTenHu. Cosita € eHepruiiHo Hal-e()eKTUBHUAT U3TOUYHUK
Ha IpoTeuH. 3a BCsAKa | KKaja M3pa3xo[BaHa 3a IPOM3BOJCTBO cosATa reHepupa 415 kkan
eHeprusi. CoeBUTE 3bpHA UMAT HY’KJIa OT MTO-MAJIKO BOJIa B CPAaBHEHUE C JPYIMTE U3TOUYHUIM Ha
BHCOKOKAYE€CTBEHU WJTU MIBJIHOIICHHH MPOTeHHU. Pe3ynTaTsT € Haj 15 MuinoHa TuTpa crecTeHa
BOJ/Ia Ha BCEKU TOH IPOU3BEACHA COSl B CPaBHEHHE C BOJlaTa, M3IOJ3BaHa 3a OTIVIEKIAHETO Ha
IOOUTBK.

CosTa e yacT OT pexuMa Ha XpaHeHe Ha 4yoBeka moBedye oT 5000 romamnu. CoeBusT
MPOTEUH € BUCOKOKAYECTBEH, PACTUTENHO Oa3WpaH MPOTEHH C OTIMYEH XPaHHUTENEH MPOQUIL.
ExBHBasIeHTEH € N0 KaueCTBO Ha MPOTEMHA Ha MJIEUHUTE NPOAYKTH M siiiiata. Moxe na Obue
KOHCYMHpaH B T€UCHHE Ha Leus )KUBOT. OCBEH TOBa € €AMHCTBEHHST IIMPOKO Pa3MpOCTpaHEH
I'BJIHOIIEHEH pacTUTeseH npoTrenH. COeBUAT MPOTEUH MMa HUCKO ChAbP)KaHWE HAa Ma3HUHU, HE
ChABPKAa HACUTEHU MA3HHUHU U XOJECTEPOJ, OTTOBapsl HA BCUUKU M3HUCKBAHHS 32 HEOOXOAUMU
AMUHOKHCEJIMHU IPU BB3PAaCcTHH U Je1ia.

KnuanyHo € Joka3aHo, Y€ COEBUAT MPOTEHH HamallsBa KOJUYECTBOTO Ha OOIIUS
xonecrepos u LDL (,Jiomms®) xonectepona v 1Mo TO3W HAYMH CIIOMara 3a HaMaJlsIBAHETO Ha
pucKka OT cbpaeuyHu Oonectu. [IpoTeMHBT mMoANOMara HaMalsIBaHETO Ha TETJIOTO KaTo
CBIIEBPEMEHHO ce M30srBa 3arybara Ha MyckyiaHa maca. Cosita, KaTo APYrd BUCOKOKAYECTBEHU
MPOTEUHH, MOXeE Ja OBbJe YacT OT MPOrpaMu 3a HaMallsiBaHE Ha TETrJIOTO U ABITOTPAMHOTO MY
noJabpxaHe. 3a XpaHuTe, OOraTu Ha COEB MPOTEUH, € TUIIMYHO J1a UMAT MO-HUCHK INIMKEMHUYEH
unaekc (GI). UscneaBanusata mokas3sar, 4e AUETH, ChABPIKAIIN COEB MPOTEUH, BOAAT 10 CXOAHO
paBHUIIE HAa KpPbBHA 3aXxap W HA MHCYJMH, NOJOOHO HAa JMETH, ChAbpXKAIIU APYTU BUIOBE
NPOTEUHU. XPaHUTE C HUCHK TIMKEMHYEH HHJEKC, KOMUTO ChIAbPXKAT COEB MPOTEUH, MOraT Ja
MIOMOTHAT J]a C€ MOAO0OpU TNIMKEMUYHUSI KOHTPOJI, KOETO IOKa3Ba, Y€ COEBUAT MPOTEHH KaTo
4acT OT 3APaBOCIOBHOTO XpaHEHE C HUCKO ChABP)KaHWE Ha Ma3HWHU U HA XOJIECTEPOT MOXKE /1a
ObJie IICHEH KaKTO 3a XOpa, KOMUTO BOJAT 3/IPABOCIOBEH HAUYMH HA KHUBOT, TaKa U 33 THAOCTHUIIH.
CoeBHUAT MPOTEMH MOXKE Ja CIOMOTHE 3a HM3TPaXKIAaHETO Ha MYCKyJHa Maca MO BpeMe Ha
CIIOPTHH YIIPA’KHEHUSI.

Cosita cpabpka okoJio 1,5 mbTH MoBeve OENTHUMHU OT OCTaHAIUTe 0000BU XpaHHU, KaTo
CHILIEBPEMEHHO CBhABPKAHUETO HA BBIVIEXUAPATH NpU Hes € HUCKO. Chabpika M MaJKo IOBEue
Ma3HHUHHU, HO T€ ca OT NMOJWHEHACHUTEHUTE, MOpagu KOETO HE OKa3BaT Bpeda Ha OpraHu3Ma.
[locnennuTe M3CINEOBAHHS COYAT, Y€ COCBHAT OCNTHK CHIBbpPkKA MHOTO J00pa KOMOWHAIUS OT
aAMUHOKHCEIIMHH, M0-100pa oT Ta3u B moBeueTo Meca. OCBeH Ha 3bpHA B MABHIMOHHUTE COSATA CE
npogaBa W moj ¢dopMara Ha pasIudHW npoayktd. Te ceabpxkar 50% OenThumHMH,
25% Bwraexuapatu u 1-2% ma3zHuHU.

Dvcmvyume ca MONOOHU TIO CHCTaB Ha COATA C Ta3W pa3iiMKa, ye KOHIICHTpPAIUATA Ha
OENTHUYMHU B TSAX € MAJIKO MO-HUCKA, HO ChIbPKAT LIEHHU ChCTABKU KATO LIMHK U KEIs30.

Kononsm e oTnvueH N3TOYHUK Ha IPOTEUH HA pacTUTEIHA OCHOBa ¢ Xy0aB Bkyc. Criopen
XepoaoT KOHOMBT ce € OTTeKIan OT CKUTUTE U TpakuTe mpe3 V B. Mp. H.e., a OT TAX €
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IpeMUHaNl KbM IbpiuTe U crnaBsHuTe. [Ipe3 1525 r. koHOmbT ce € obnaran ¢ JaHbK JECATHK.
benruiickust koncyn B Codus npe3 1880 r. otOensa3Ba B €UH OT JOKIAAUTE CH KOHOIA MEXKTY
[JIaBHUTE 3eMeeNICKU pacTeHusi Ha bwarapusa. IIepBust bbarapcku 3emenencko-npoMUILIEH
crOop B Tp. [ImoBauB mpe3 1892 r. mpemopbyBa KOHOMBT Aa ObJe BKIIOYEH Mexay 12-te
HAChpUYaBaHU 3EMEJCIICKH KYyITypH, KOUTO C€ OCBOOOXXIaBaT OT BCSIKAaKbB JaHBK B
npoabbkeHue Ha 10 roguuu. Ilpe3 1909 r. MuHUCTEpCTBOTO HA THProOBUSITA U 3€MEIEITUETO
OCHUTYpsiBa CEMEHA C OTCTHIIKA HA KOONIEPATUBHUTE OpraHU3ALIMNH.

B bwarapuss koHonmbT ce oTriexkaa otaaBHa. Konom ce orriexaa B CHIMCTPEHCKH,
IIneBencku, Bpauancku, Muxaiinosrpancku, Pycencku, Bununcku u BapHeHCKH OKpBI, KbAETO
MMa OTJIMYHHU, OOTaTH ¢ XpaHUTEIIHU BEHIECTBA MOYBH U OJATHO-TOP(PEHU MPECYUICHH HU3UHHU.
KoHnomrbT € MHOTO B3HMCKaTeleH KbM I0YBaTa, Ha KOATO ce oTriexnaa. Hal-moaxoasmwm ca
IbJIOOKHUTE, POXKABH, OOTaTH € JIECHO YCBOMMH XpPaHUTEIHU BEUIECTBA U Bjlara o4BH, C BUCOKO
ChIbPKAaHUWE HAa XyMyC U ¢ ONU3KHM MOANOYBEHU Boau. [lomxonsmm 3a OTIIIEKIaHETO My ca
HAaHOCHM IOYBH IO TMOPEYUATa, YEPHO3EMHUTE, KapsIBUTE U CUBH TOpcKU MouBH. KOHOMEHOTO
ceMe ChAbpXa BCUYKM HE3aMEHUMU aMUHOKHCEJIMHHM, KOETO T'O MPaBU MbBIHOIEHEH MPOTEUH,
KOKTO € JIECHO CMHJIaeM B oprann3Ma. KOHOIBT ChIO OCHTYpsIBa BaKHU MUHEPATH U (HUOpH U €
C BHCOKO CBIbp)KaHME Ha OMera MacTHM KucenuHu. Camo BOJOpAaciv, KaTro CHUPYJIHHA,
cuHbO3eNeHn Bogopacan ADPA u MOpckH (UTOIUTAHKTOH, TPEBB3XOXKIAT KOHOIMA TI0
ChIbpKaHUE Ha MPOoTerH. BaxkHa mpeuka 3a Ku3HeCcmocoOHa ThbProBcka MHAYCTPUS € TEKYIIOTO
CBCTOSIHAE Ha TEXHOJIOTUUTE 3a ChOMpaHe U MpepadoTKa, KOUTO €a JI0CTa TPYJAOEMKH U BOJAT 10
CPaBHHUTEITHO BHCOKH Pa3XOJy 3a eIuHUIA NpoAyKT. Acornuanusara Hemp Industries Association
(HIA) maumumnpa nporpama Test Pledge mpe3 aBryct 2001 r. 3a yBepeHne Ha OTpeOHUTENHTE, Ye
KOHCYMHPAHETO Ha XpaHW OT KOHOIl HE MOraT Jia NMpeAu3BHKAT HAaTpPyINBaHE B OpraHU3Ma Ha
HapKOTHULIM U MapuxyaHa. [loyTH BCHYKM NPOU3BOJUTENN Ha KOHON (T.€. 00EJIeHH KOHOIEHU
ceMeHa) U MacjeHH npoaykTu B CeBepHa AMepHKa ca 3alo3HaTH C Pe3ylTaTUTe OT MporpaMara,
BrimrounTennHo U Gertrude & Bronner's Magic ALPSNACK.

CeMeHaTa OT KOHOT, JIEH, CycaM, CIIbHYOTJIEJJOBH CEMKH, GBCTHLU U 0aJIeMOBU SAKHU ca
9yJZIeCeH M3TOYHUK Ha OMEra-Tpu MAaCTHH KHCEJIWHHU, HE3aMEHUMH aMUHOKHCETHHU U (pudpu. B
WHTEpEC Ha WCTHUHATA, MPOYYBAHMS TIOKa3BaT, Y€ OMEra-Tpu MAacTHUTE KHCEIMHU U
AMUHOKHCEJIMHUTE B JIEGHEHOTO ceMme, M3BecTHM kaTo ALA, Moxe na HamansT pacTeka Ha
pPaKoOBUTE KIIETKH, Ja ONOKUPAT €H3WMH, y4acTBAIld B METAa0OJIM3Ma, 3HAYUTEIHO MOHMKABAT
KPBBHOTO HaJIATaHE; HAMAJISIBAT HUBOTO Ha JIOLIUS XOJIECTEPOII U MOHM)KABAT PUCKA OT ChpJEUHa
HEJIOCTaThYHOCT.

N3cnenBane mokasBa, 4e HUE HE CE HY)KJIa€M OT TOJIKOBA MHOT'O NMPOTEUH, KOJKOTO CE €
cMmsTano mpend. [IpemopbUUTENHOTO KOJIMYECTBO OENTHUMHU 3a BB3PACTHU U Jlela ce €
HaMaJIWJIO MOBeYe OT JBa MbTHU 3a nociaeanute 20 rogunu. [IpenopbunTenHUTE KOIMYECTBA OT
MPOTEHHHU Ca BAJIMJIHU, CAMO aKO E€HEPrUMHUTE HYXAHW ca 3aJ0BOJEHU. B mpoTuBeH ciydaid
XPaHUTENHUAT OENTHK € M3MOJ3BaH 3a €HEPrus, a HE TOJIKOBA 33 PacTeX M BH3CTAHOBSBAHE.
ToBa HEBMHArW ce OTHACS 33 BEreTapuaHUUTE, Thid KATO PACTUTEIIHUTE M3TOYHULM HA MPOTEUH
Ce CMSTAT U 3a J00bp U3TOUHUK Ha BBITIEXUJIPAT, U3II0JI3BAH 3a CHEPIHSL.

CypoBuHa 3a OMoropuBa (eHepruiiHu KyJITYPH)

ITpon3BOACTBOTO HAa TEUHU ropuBa OT OMoMa e 3amoyHaio npe3 1934 r., opranu3upaHo
ot Jlecotexunueckus ¢akynarer Ha CopuiicKku yHUBEPCUTET, KOETO Hapexa bbarapus Ha IbpBO
Mmscto B EBpoma mo pemaBaHe Ha To3u mpobnem. Cnen 60-rogumiHa may3a OTHOBO cCe
aKkTyaJln3Mpa ujesaTa 3a IpOoM3BOJCTBO HAa OMOU3EN B CTpaHATA.

B MomenTa B bbarapus ce nmpousBexaaT HaJ €IMH MUIMOH TOHA MacllofailHU KyJlTypu
(crpHUOTTIEN, pamuIla U COs), OT KOUTO MOXKE Ja Cce MPOu3Bexaa Ouoausen. TexHomoruure 3a
MIPOM3BOJICTBO Ha OMOZM3EN ca Ha JBa MPUHLUMA - OT 6MoMaca U OT PACTUTEIHO Macjo, KOUTO
ce MpuJjiaraT yCIelHO B MHCTANAUH ¢ Pa3InYHa MOIIHOCT B bhirapust.
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Haii-npeBHUAT MONBIHHUTENECH W3TOYHUK HA TOIUIMHA, H3MOJ3BaH OT 4YOBEKa, €
nbpBecrHaTa. KbM Hesd ca J00aBsHM HENpPEKbCHATO M JIPYr'M H3TOYHHMIM HAa Bb30OHOBsIEMa
OMOeHeprus, KaTo OCTAThIM OT CEJICKOTO CTOMAHCTBO, OPTraHWYHHM OTMAIbLH, KYJITHBHPAHU
eHepruiiHu pacTteHus. TexHomoruute 3a OmoMaca W3MON3BAaT BB30OHOBAEMH pECYpCH 3a
OpOM3BEXKJIAaHE Ha IJIa ramMa OT pa3IMYHU BHUJOBE MPOAYKTH, CBBP3aHH C EHEPrHsTa,
BKJIIOYUTEIHO €JIEKTPHUYECTBO, TEYHHU, TBBPAM M Ia3000pa3HU TOpUBA, XMUMHKAIU U JpyTU
MaTepHaiy. 3a pa3iruKa OT APyTy Bb300OHOBIEMHU M3TOYHULIM HAa EHEPIHsl, OMomMacara MoXxe Ja ce
IpeBpbIIa IUPEKTHO B TEUHU FOPUBA 32 TPAHCIIOPTHUTE HU HYXIU. /IBaTa Hali-pa3npocTpaHeHU
BUa OMOroprBa ca eTaHONbT U OMoan3enbT. OCHOBHUTE IPYNH U3TOYHHUIIM Ha OMOMAacH ca:

- Pacmumennu euepeutinu Kyimypu - PAaCTUTEJIHUTE €HEPrHMHU KyJITYpH ca MHOIO-
TOJMIIHYU M Ce IPUOUpAT BCsSIKa TOAMHA, CJIe] KaTO € MUHAI MEPHOABT OT JIBE 0 TPH T'OAMHU 32
IIOCTUTAHETO HA I'BJIHATA MPOU3BOAUTENHOCT. ToBa BK/IIOYBA MHCKAaHTYC, T. Hap. ,,CIOHCKa
TpeBa“, 6amMOyK, CIIaJKO COPro, BiacaTka u Jp.

- Hvpeecnu enepauiinu Kynimypu — Obp30pacTAIId JbpBeTa ¢ TBbPAA IbPBECHHA, KOUTO C€
U3I0JI3BAT CIlIeA MET O OCEM TOAMHHU OT 3aCaKAaHETO UM. Te BKIIOYBAT XMOPHUIHU TOMOJH,
XuOpHuIHU BHpOU, KIIeH, KaHaJICKa TOTIOJA, SICEH, OPEX, YHHAP U TayJIOBHUS.

- Cenckocmonancku Kyaimypu — cTb0IIa, IapeBUYHA CKOpOsIa U LAPEBUYHO MAciio, COEBO
OJIMO ¥ COSl, MIIIIEHUYHA CKOPOsiIa, IPYTH PACTUTEITHA Ma3HUHH.

- Boonu kyamypu - BOAOPACIM, TUTAHTCKU KM, JPYTd MOPCKH BOJOPAcCId M MOpCKa
MuKpodIopa.

- bumoeu omnaovyu - XUIUIHUTE, TBPrOBCKUTE U MPOMHIIUIEHU OTHAIBIH CIIe/l KOHCY-
Malys ChIbP)KaT 3HAYMTEIHA YacT OT OPTaHUYHHUS MaTepuall, JOOMBAaH OT PACTEHHS, KOHTO €
ChCTaBEH OT pecypc 3a Bb30OHOBsiemMa eHeprus. OTmagbuHa XapTus, KapTOH, 'bpBECHMHA U
TPaJAMHCKA OTIAIBIH ca IPUMEPH 32 PECYpPCH OT Oromaca cpeji ONTOBUTE OTIIA IBIIH.

Eneprusra ot OMomacara ce MojlyuyaBa 4pe3 AMPEKTHO WM YCIOPEAHO H3rapsHe,
nojy4yaBaHe Ha OWOras, MUpoJiHM3a - pa3jiaraHe NMpH BHCOKAa TEMIIEpaTypa W OTCHCTBHE Ha
KHCJIOPOJ, aHAaepoOHO acUMWIMpaHe — pas3jlaraHe oT OaKTepuM W TOJdy4YaBaHE Ha MeETaH.
brora3st € ropuBeH ra3, KOWTO ce mojydyaBa npu (pepMeHTAIMOHHHU MpoIiecH B aHaepoOHa (6e3
HaJIM4Me Ha KUCIOpOJ) cpena Ha OMOJOrMyHM npoaykTtu. Heka na cmomeHem, 4e B mpupojarta
Ouora3 ce roJiy4yaBa [0 €CTECTBEH HauuH (T.H. OnareH ra3). CbCcTaBeH € OT METaH, BbIVIEPOJICH
IUoKcH, csipoBogopo. Exepruiinara croitHocT Ha 6uorasa e 4,5 1o 7,5 kWh/m?. 3a CpaBHEHUE
EHepruiiHaTa CTOMHOCT Ha JU3EJI0BOTO ropuBo ¢ mpuOnmsutenHo 12 kWh/kg, ma mepBara —
4,5 kWh/kg, na 6puxerute — 5,5 kWh/kg, na npupoanus ras — 8,3 kWh/m?.

[IpemumcTBaTa Ha OMoMacaTa ca, 4e € HeMPeKbCHAT U IIMPOKO Pa3NpOCTPAHEH W3TOUYHHUK
Ha OMOEHeprus, HO HeIOCTAThLUTE €a, Y€ € CPABHUTEIIHO 0aBHO BH30OHOBSIBAH.

Oo6mara 6uomaca B 6uocdepara ce omnensna Ha 2,4x1012 Tona. OT ISUTOTO KOJIUYECTBO,
Ha pacTeHusita ce naaar 97%, a Ha xuBoTHMTE - 3%. Pactutennara Ouomaca ce Hapuuda
¢uToMaca, a JKUBOTHHCKaTa — 300Maca.

Oxoino 40% ot moTeHIMana Ha Bb300OHOBSIEMUTE €HEPTUIHM M3TOUHUIM B bbarapus ce
naga Ha Owomacara. OCHOBHHTE KynTypd B bbarapus, or KOMTO MoraT jaa ce TOJydaBar
OuoropuBa, ca 3bPHEHO-)KMTHH, MaclOJailHM, 3axapHO IIBEKJIO, 3€JIEHYyLH, TpaiHu
HACAXK/ICHUS, 3aTPEBEHU IUIOIM W JuBajgu. Hezaetutre ¢ Kyarypu 1wiomu B Bearapust chiio
Morar Ja ObJaT 3acsiBAHU C T. Hap. €HEPrUMHM KyJITypu 3a MPOU3BOJICTBO Ha Ouoropusa. B
bearapus uma 50 MunmoHa nekapa 3emenerncka 3ems, oT kosto Mmexay 20 um 35% He ce
o0OpaboTBar.

IIpe3z 2011 r. bearapus pasmonara cbc 140 000 tona Oumonmmzen u 20 000 ToHa
6uoeranon. ['OgUIIHO HpHU NPOM3BOJICTBOTO HA PACTCHUEBBIHA MPOAYKIHS OT OCHOBHHTE
KyJITypU ciie/l IpuOHMpaHe Ha peKojTara ce IMmojiydaBa okoso 4,8-5,2 MUIMOHA TOHA OCTaThyuHA
O6uomaca, KaTo Hali-BUCOK OTHOCHUTEJIEH JIU1 OT PAaCTUTEIHUTE OTIAABIM 3aeMa cilamara - OKOJIOo
3 MUJIMOHA TOHA.
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Buomacama e enun oT Hali-IIeHHUTE ¥ MHOTO()YHKIIMOHAIHU PeCypcu Ha 3eMsTa, KOsTO
IIPEJCTABIsABA CIIBHYEBA €HEPrHs, ChbXpaHsABaHA IOJ XUMHUYecKa (hopMa B PACTUTEIHUTE U
KUBOTHHCKHUTE ThKaHU. TsI OCUTypsiBa HE caMO XpaHa, HO U €HEPrusi, CTPOUTEIIHU MaTepHaH,
XapTHsl, IUIaTOBE, JIEKAPCTBA U XUMUYECKU BemlecTBa. M3mon3Ba ce KaTo M3TOYHHUK HAa €HEeprus
omle OT OTKPHBAaHETO Ha OrbHA. B [HEmHM 1OHM TOopuBaTta OT OHOMaca HaMupar Haii-
pa3HOOOpa3HO NPWIOKEHHUE: OT OTOIJISIBAHETO HAa JOMa JI0 3apeKAAHETO Ha aBTOMOOWIM U
3axXpaHBaHETO HAa KOMITIOTPHTE.

XUMHUECKUAT CBhCTaB Ha OMoOMacara ce pasiuyaBa B 3aBUCUMOCT OT BUAa M, HO
pacTeHMsiTa c€ CBbCTOAT OT OKoyo 25% usurHuH U 75% BBIVIEXUApPATH WIM 3aXapH.
BrrioexuapaTHara yacT € ChCTaBEHa OT MHOT'O MOJIEKYJIM 3aXap, CBbP3aHU B JIBJITH MOJMMEPHU
Bepuru. J[Be mo-rosemMu BBIIIEXUAPATHU KAaTETOPUU ChC 3HAYUTEIHA CTOMHOCT ca Ieysio3aTa u
noayuenyno3ata. JIMrHuHoBaTa (Qpakuus ce CbCTOM OT He3aXapHU THUIIOBE MOJEKYJIH.
[Ipuponara mon3Ba IBJATH LETYI03HU MOTMMEPH 32 U3rpakJaHe Ha ThKaHTa, KOSTO JjaBa cUjaTa
Ha pacreHuero. JInrHMHOBaTa ¢pakuus pearupa Kato ,,JISHI0*, KOETO JbPKHU IETyJIO3HHUTE
THKaHM 3a€HO.

BwrioeponnusT numokcun oT armocdepara W BoAaTra OT IOYBaTa OOCIUHEHH BBB
¢doTocuHTE3eH TMpolec o0pa3yBaT BBIJIEXUApPATH (3axapH), KOUTO (OpMHUpAT TpaJUBHHUTE
esleMeHTH Ha Onomacara. CirbHUEBaTa €HEPTHs, KOSTO 33ABIDKBA (DOTOCHHTE3aTa, € ChXpaHeHa B
XMMHUYECKUTE BPB3KH Ha CTPYKTypHUTE KOMIIOHEHTH Ha OMomacara. Ako ropuMm Ouomacara
epuKacHO (T.e. M3BIMYAME EHEPruATa, ChXpaHEHAa B XHMHUYHHTE BPB3KH), aTMOC(EpHHST
KHCJIOPOJ e ChEeUHSIBA C BBIJIEPO/Ia B PACTEHHATA U CE MOJIyyaBa BbIVIEPOJCH TUOKCHU] U BOJA.
[IpouiechT € LMKIMYEH IOHEXKE HOBUAT BBIVIEPOJEH AMOKCHI MOXE Ja Ce H3I0J3Ba 3a
oOpa3yBaHe Ha HOBa Ouomaca.

OcBeH ecTeTHUecKaTa CTOWHOCT Ha 3eMHaTa (hjopa OnomacaTta IMpeCTaBisiBa MOJIE3eH U
LIEHEH pecypc 3a 4YoBeKa. XWISIOJETHs Hapea XopaTa ca M3MOJI3BAIM CIbHYEBATA E€HEPrus,
ChXpaHsBaHa B XMMHUYECKUTE BPBH3KH, KATO ca M3rapsuii OMomMaca KaTo TOPHBO M Ca C€ XPaHWIN
C pacTeHHs 3apaju XpaHUTeHaTa CTOMHOCT Ha 3axapra U ckopOsnara B TsaX. [Ipe3 mocnennure
HSKOJIKO CTOJIETHSI M3IOJ3BaMe BKaMeHeHaTa Ouomaca moj Qopmara Ha BbIIMIIA. Te3u
M3KOMaeMU TOpHUBa ca pe3yJsiTaT OT MHOTO 0aBHM XMMHUYHU NpeoOpa3zyBaHMs, KOUTO IMPEBPbLIAT
3axapHaTa TOJMMEpPHa YacT B XMMHYHO CHEJMHEHHWE, MOJOOHO Ha JIMTHWHOBaTa 4acT. Taka
0o0pa3yBaHUTE JIOMBIHUTEIHU XUMUYECKH BPB3KHU BbB BBIVIMINATA TH MPaBAT MO-KOHLUETPUPAH
M3TOYHUK HA €Heprus. BCUUKM M3KomaeMu ropuBa, KOUTO MOJ3BaMe - BBIVIMINA, HEPT U 3€MEH
ra3, ca mpocTto JpeBHa Ouomaca. B mpoabikeHHe Ha MWIMOHM TOJMHM 3€MsATa € 3apaBsiia
BEKOBEH pACTHUTEJICH MaTepual W To € MpeBpbllana B TEe3W MEHHU ropuBa. Ho makap ma
ChIBpXKAT CHUIMTE €JIEeMEHTH, KOMTO H3rpaxkJaT HpscHaTa Ouomaca - BOJOPOJ U BBIJIEPOJ,
M3KOMAaeMHTE TOPUBA HE CE CYUTAT 32 BH30OHOBSEMH, 3aIIOTO 00pa3yBaHETO UM OTHEMa IBJITO
BpEME.

[locnencTBusita BbpXYy OKOJHATa Cpela MpeNCTaBiIsABaT Jpyra ChIIECTBEHA pasuka
MexJy Omomacara W u3konaemute ropuBa. Korato pacteHusTra ce pasziarar, Te 0CBOOOXKIaBat
MOBEYETO OT XMMHUYECKUTE CH BemlecTBa B aTMmocdepara. M3komaemuTe ropuBa, OT Jpyra
CTpaHa, ca 3aTBOPEHM ABJIOOKO MOJ 3eMATa U HE BIUSAAT BbPXY 3eMHaTa arMocdepa, OCBEH aKko
He OBJaT U3TOPECHHU.

BeposiTHO Haii-noOpe U3BECTHUAT MpUMeEp 3a buomaca e ovpsecurnama. Koraro st ropum,
TSI OTHENSI €HePrusATa, KOSTO JIBPBOTO € CHXPAHWIIO OT CIIbHYEBHTE TbuM. J[pyru pecypcu Ha
O6uomaca, KOMTO Morat J1a ObJaT MOJI3BaHM, Ca OCTATBHLUTE OT 3€MEJEJICKOTO CTONAHCTBO (HAIIp.
OT 3aXapHa TPBHCTUKA WM LBEKIIO, 3bpHEHUTE (HUOPH, OPHU30BHUTE CTHOIA U OOEIKHU, YEPYTIKUTE
Ha SJIKUTE) U OT JIECOBBACTBOTO (CTHPrOTHHH, KJIOHAK, XapTHMEHU OTHAIbIM), OTMaJbyHATa
XapTHs U KApTOH B TPAJCKUTE OTMAIbLM, CHEPTUHHHUTE KyITypH (OBp30pacTsIIy AbPBETA - KaTO
TOIOJIM, BbPOM, MAayJIOBHUSA, U TPEBH KAaTO CIOHCKAaTa TPEBA - MUCKAHTYC), KAKTO U METaHbT,
cbOpaH OT cMeTuIIara, 0opaboTkara Ha rpaJCKUTE OTXOAHH BOJIU M KUBOTHHCKATA TOP.

=74 =
Axademuuno uzoamencmeo ,, Tananm
Bucwe yuunuwe no azpobusnec u pazsumue na pecuornume - I11060us



New knowledge Journal of science 9-3 (2020)

Bbuomacara ce cunta 3a ObJIeII KIFOYOB B300OHOBSIEM PECYpPC B MAJIKU M TOJIEMHU Maadu.
Ts Beue ocurypsBa 14% OT OCHOBHAaTa KOHCyMalusl Ha €HEPrusl B CBETA. 3a TPU YETBBPTHU OT
Xopara Ha 3eMATa, KOMTO XHMBEAT B DPa3BHBALUTE CE€ CTPaHU, OMoMacara € Hail-Ba)KHHST
U3TOYHUK Ha eHeprus. C yBelMYaBaHETO Ha HACEJICHHETO M MOTpeOJIeHHEeTO Ha TJiaBa,
YCIIOPEHO C M3YEPIIBAHETO HA M3KOMAEMHUTE FOPHBA, ThPCEHETO HA OMoMaca B pa3BUBAILUTE CE
CTpaHM C€ O4YaKBa Ja HapacHe CcTpeMHuTenHo. buomacara mnpousBexna cpeaHo 38% ot
I'bpBUYHATA €HEeprus B pa3zBuBamute ce crpanu (90% B HAKOM OT TAX). BeposTHO T4 11e ocTaHe
Ba)K€H IJ100aJIeH U3TOYHUK B PAa3BUBAILUTE CE CTPAHU MOHE JI0 CIEABAIIOTO CTOJIETHE.

Bb3oOHOBsAeMM pecypcm

+ OpraHn4Hmn marepuanm ot GuonormnyeH
npousxoj (Hapud4aHn oGMKHOBEHO

Buomaca)

OcHoOBHa CypOBHHA 32 IPOU3BOACTBO Ha Omonusen B buiarapust e pacmumennomo macino,
MOJIyYEHO NP MPECOBAaHE Ha CIIbHYOIIIEOBH cEMEHa. B 3aBUCUMOCT OT KIIMMAaTUYHUTE yCIIOBUS
CpeHHTE T0OMBHU OT CITbHYOTIIeI0BaTa pekoira ca 150 1o 200 kr/nka npu cpeaHa MacieHOCT Ha
cemeHara 40-44%. OCHOBEH METOJ 3a IOJIy4yaBaHE HA PACTUTEIHO MAacCjO € IPECOBAHETO, MU
KoeTo ce nonyyaBa 33% Macio oT MacaTta Ha ceMeHaTa. CpenHuTe TOOWBU HAa CYpOBH Macia OT
nekap ot cieHYorien ca 50 go 66 kr wiam npuOmmsutenHo 48 mo 63 kr Ouommsen uiau 55 10
70 1/mKa pK OTHOCUTENHO TeryIo Ha 6uoausena 0,88 T/M>.

OcHOBHa CypoBHMHA 3a MPOU3BOJICTBO Ha Owomusen B EBpoma m Kanama e pacrurenno
MacJio, MOTY4YeHO OT ceMeHa OT panuiia. OCHOBHHUTE PETUMCTBA Ha TOBA MAcCIIO ca:

- HUCKO OTHOCHUTEIIHO Terjio Ha MaciaoTo — 0,89 npu 0,92 Ha CIIbHYOIIIEI0BOTO;

- BUCOKH 10OuBH OT niekap — 400 kr mpu 200 KT OT CIBHYOIIIEAR;

- 10OBp MPEANIECTBEHUK 3a KUTHU U OO0OBU KYJITYpH, Thii KaTO 00OTraTsABAT MOYBaTa C
a3or;

- BUCOKA XpaHUTEIHA CTOMHOCT Ha KIOCIIETO;

- HACKO MOJTHO YHUCIIO Ha MOJy4YeHUsS OMOau3em U Jp.

3a ceXKaJICHWEe Ta3W KyJITypa BCE OIIe HEe € HaMepuia IMUPOKO OTTJICKIaHe B brirapus
Mopaay CISAHUTE TPUUUHHU:

- 3aMpB3BaHE HA 3MMHATA PAIUIA TIPU HUCKU TEMIICPaTypH;

- bopba ¢ BpeAuTenTE;

- HACKA arpoKyJITypa MPH OTTIICKIAHETO U IPUONPAHETO;

- HEJIOCTaThYHO ThpceHe B bbarapusi.

JlobGuBuTe or pammma ca choTBeTHO: 400 Kr/aKa cemena, 130 Kr/mka pacTUTEITHO Macio
wim 140 n/nka 6uoauzen. JloOUBUTE OT AeKap pamnuiia ca NPUOIU3UTEIHO ABa MBTU MO-T00PH OT
TE3W Ha CIILHYOTIIC .

Cosama e OCHOBHAa CypOBHHA 3a IMPOU3BOJICTBO Ha PACTUTEIHU Macia U OuOAM3eN B
CAI. CoeBoTO Macio € Ha IBPBO MACTO MO MPOU3BEIACHU KOJIWYECTBAa B cBeTa. Macmara ot
TE3W CEeMEHa C€ MOJlydaBaT 4pe3 eKCTPaKLHUs MOpajyl HUCKOTO MAacleHO ChabpkaHue — 15%.
CypoBHHaTa ce OTIJIeKIa U TpepadboTBa MOPAIU BUCOKATA XPAHUTEIIHA CTOMHOCT Ha TIOyYCHUS
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mpoT. Ta3u KyATypa y Hac He JaBa BUCOKM JOOWBU M B HSIKOM CITy4ad € M3TOJHO J1a c€ BHACS U
npepaboTBa CypoBO MAacjo OT COsl.

[Tpou3BOJICTBOTO HA NAIMOBOMO MACO HETIPEKBCHATO CE yBelIMYaBa B CBETOBEH Mariad
U ce poM3Bexaa OCHOBHO B Manaizusi, UnnoHe3ns u apyru Tponuyecku crpanu. Ha ceramnus
eTan Ha IPOU3BOJACTBO KOJMYECTBaTa MPOM3BEICHHM MAJIMOBM Macjia 3amoyBaT Ja HM3MECTBaT
KOJIMYECTBaTa CIIbHYOIJIEIOBO Macjio M MajJMOBOTO Maclio € Ha ObT Ja CTaHe TPETOo IO
MIPOU3BOJICTBO B CBETA CJIE/I COEBOTO U PAITUYHOTO.

Jlpyru pacTUTENHU CypOBMHU 3a MPOM3BOACTBOTO Ha OMOAM3EN ca BCUUKH PACTUTEIHH
CEMEHa, ChIbPKAIIM MACJIO B MO-TOJIsIMA WM Majka creneH. Ha mpakTuka pacTUTeTHu Macia, u
ChOTBETHO OMOAM3EN, € M3TOAHO Ja C€ MPOU3BEXKIa OT Pa3IMYHM CYpPOBHMHH, KaTO MaMy4YHU
CEMEHa, CeMEHa Ha ropyulla, OTIAJbYHU T'PO3JOBH CEMEHA, OTHAJbYHU CEMEHA OT JOMATH,
MUIep u ap.

B nocnegnuTe TOaMHU ce MPOBEXIAT WM3CIEIBAHMS 3a Ch3/laBaHE Ha MPOU3BOJCTBEHHU
CHUCTEMH 3a TMoJyuyaBaHe Ha OMOTOpUBA OT MACI00alHu 6000paciu. AITEpHATUBHO MOrar ja ce
OTIJICKIAT B OTKPUTHU IUIOIIM W 3aKPUTH HHCTANAINH, HapedeHH (POoToOMOpeaKkTopu, B KOUTO
OKpBXKaBaIlara cpefa ce KoHTposmpa no-goope. [IpeumyiecTBa Ha Ta3W HOBAa TEXHOJOTHS ca
BHCOKHUTE CKOPOCTH Ha PACTEXK W TOJIsIMa PEKOJITa OT €IMHHUIA IJIONl HA MUKPOBOAOPACIMTE.
[Tosryuenure oT BomOpaciu OMOTOpHMBA HE CHIBPXKAT CIpa, HE Ca TOKCHYHH W HAIBIHO Ce
paznarat 6uonoruvyHo. Hskou BU0BE BOIOPACIN UMAT BUCOKO ChABPIKAHUE HA MACIIO — ITOBEYE
ot 70% u ca ujea Hu 3a MPOU3BOJCTBO HA OMOIU3EI.

Pa3nuuyHu cypoBMHMU OT 6uomaca

OTnaaLUM oT

3axapHa TP BCTHKA CTLPrOTUHN KynTypu

OTnan Mm:Kch EBkanunT
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CYpPOBUMHIN 3a NPON3BOACTBO Ha Buo-ropusa

100,000
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Muxkposodopaciume ca eJHOKICTHYHA MHUKPOCKOIIMYHU OPTaHU3MHU, KOUTO MOJOOHO Ha
pacTeHHsITa MOraT Jia MpeBpbLIaT CIIbHYEBATa €HEPrus B XMMH4YHA. MoraT a ce OTriexaaT B
rojeMyd IUCTepHU (OMOpEaKTOpH), KOUTO OCHTYpsBaT BCHYKM HYXAM Ha BOJOpAcIUTE 32
MakCHMajHa CKOpOCT Ha pacTeka. MHKpOBOAOpaciuTe ca 3HAYUTENHO MO-e(eKTUBHU
KOHBEPTOPH Ha CIIbHYEBATA EHEPrUsi OTKOJKOTO OCTAHAJIUTE PACTEHHs, ThH KaTo >KUBEST B
CYCIIEH3Msl, B KOSITO MMAaT HEOrpaHW4eH AOCThI A0 Boja, CO2 M pa3TBOpeHUTE BHB BOJaTa
XpaHUTeIHH BemecTBa. OOMIOTO ChAbp)KaHUE Ha MAclOTO BBB Bogopaciure poctura 70% ot
CyXOTO UM Terjo. MHKpOBOIOpACIUTE ca CIOCOOHW na mpousBenar 30 MbTH MOBEYE MAacio
TOJUIIHO OT €AMHMIIA IUIOI B CPAaBHEHHE C OCTAHAJIUTE MacyofaliHu KyaTypu. Bogopaciure ca
Hall-Obp30 pacTsIIUTE OpPraHU3MU, ydacTBallld BbB (poTocuHTe3aTa. [IBIHUAT HUKBI HA TSIXHOTO
pa3BUTHE € CaMO HAKOJIKO JIHU. Pa3MHOaBaHETO Ha BOJIOPACIUTE MOXKE J1a CE YCKOPH 3a CMETKa
Ha TOBHUIIIaBaHe Ha KoHIeHTparusaTa Ha CO2 BBB BojaTa.

Ot MukpoBogopaciauTe Moxe Ja ce nmoiay4u oT 30 1o 70 T/xexkTap Maciio rOJUIIHO, KOETO
CpaBHEHO C JpyruTe MaciomatHu pacteHus (cos — 0.375 1/XekTap TOAMIIHO; CIIBHYOTICH —
0.800 1/xextap roaumrHo u pamuina — 1.000 T/XeKTap TOJUIIIHO) € 3HAYUTEIIHO MOBEYE.

[Ipon3BoICTBEHUTE ONUTHU C MUCKanmyc AATUPAT OT AeceTuHa roauHu. [IspBu 3amousar
BHeIpsBaHeTo uM ¢epmepute oT mara Mnunoiic, CAILl. B cTtpemexa cu na wu3mon3Batr
BB3MOKHO Hal-€()EeKTHBHO 3€MeJeliCKaTa 3eMs, T€ - C IOMOINTAa Ha YYEHHUTE, 3aro4Bar
KyJITUBHpaHeTO Ha Miscantus giganteus - eauH OT 25-Te BUJA TpeBa OT €THOUMEHHHUS PO/I.
Wnesta tv yBnuua, 3alloTO PacTEHMETO C€ pa3BMBAa MHOIO J00pe Tam, KBJAETO IUIOIIUTE ca
MOJIXOSIIM 32 MPOM3BOACTBOTO Ha LAPEBUIA M COS - TPAAUIMOHHU KYyJITypW 3a IaTa, KaTto
Pa3XoJIUTE ca MHOTO MO-MaJIKH.

BHuMaHne Ha MHCKAaHTYC KaTO alTepPHATHBEH €HEPTOM3TOUHUK OOpBIIAT M B YKpaiiHa.
KynTtuBupaneTo u pa3snpocTpaHEHUETO i KaTO €KOJIOTMYHO OMOTOIIMBO € BKIIIoUeHO B HayuHo-
TEXHMYECKa MporpamMa 3a pa3BUTHE C MOAKpernaTa Ha IbpKaBaTa.

Miscanthus giganteus € eHa OT Hall-WHTEPECHUTE CHEPTUITHU TPEBU Ha HAIIETO BpPEME,
pU TOBa C MUHHUMAaJIHA UHBECTUIUS U orpoMHa pekonrta (Hukomnosa, 2012).

W3cnenoBarencku mpoydBaHUS TPaBAT Kpauykd KbM paspaboTBane Ha Miscanthus
giganteus KaTo HM3TOYHUK Ha OuWoMaca 3a MPOU3BOJACTBOTO HA EHEPIrHsl WM 3a TUPEKTHO
u3rapsiHe, 4pe3 LeNyJI03€H €TaHOJ WIM JIpyr BUJ MPOU3BOACTBO HAa OMOrOpUBO, KOUTO OMXa
Moriu fa noctaBit 12% ot eneprusita Hyxna Ha EC (Lewandowski, 2000, 2003; Smith, 2013;
Galbally, 2012).

[Ipenu u3kmacsiBaHETO TpeBaTa MOXKE Ja C€ M3MOJ3Ba KaTo 3elieH Qypaxk 3a XpaHa Ha
CEJICKOCTOMAHCKUTE >KMBOTHM M 3a IPUTOTBSHE Ha CHJIAX. TEXHOJOTMSATa € ONpPOCTEHA -
pa3MHOKaBaHETO CTaBa IO BEreTaTUBEH HAYMH - M3ABHKUTE OT paszaeneHata Tyda Ha
PAcCTEeHHMETO CE 3aCa)aT B SIMKH, @ HACAXKJICHUETO C€ KyJITHBHpA B MpoabkeHue Ha 30 roauHu.
W3non3BaHeTo My 3aro4yBa Ha BTOpaTa - TpeTaTa roJluHa OT Ch3aBaHETO.

CrpliecTBeHa MOAKpENa Ha yCWIMATa Ha (epmMepuTe OKa3Ba €HEpruifHaTa KOMITaHUs
,»Dynegy*, KosiTo Opranu3npa U3KyIMmyBaHETO HA MUCKaHTYC KaTo OMomaca 3a TOIUIHBO.

Otrnexxnanero Ha Miscanthus Biusie BbpXy HaMaIsiBaHETO Ha €pO3UsATa U OOOraTsBaHE
Ha TOPHHS MOYBEH CIOM ¢ XyMmyc. J[Be-Tpu rOAMHU ca HEOOXOAMMH 32 MBJIHO M3TPaKIaHE Ha
nojieTaTa, HO BEIHBXK 3acaJicHU BuUioBeTe OT poa Miscanthus moraT na ce oTriexzaar B
NpOAbIKCHHE Ha Hail-MalKko TMeTHaJeceT roauHu. PazHoBHAHOCTH Ha rurantcku Miscanthus,
n30paHy 3a TMPOW3BOACTBO Ha OWoOMaca, ce pa3NpOCTPaHABAT IO E€CTECTBEH HAYMH 4Ype3
noJ3eMHM KopeHuiia. Ho 0aBHOTO pasmpocTpaHeHHWE Ha KOpEHMIaTa W JMIcaTa Ha
IPOM3BOJICTBO HAa CEMEHa BOIAT J0 MalbK PHUCK coproBe Miscanthus ma ctaBaT MHBa3WBHU
(Lewandowski, 2000, 2003).

Otrnexnmanero Ha Miscanthus giganteus mMa JBe OCHOBHHM NpPEIMMCTBA: ITBPBO, B
mpoleca Ha BereTaluss pPacTeHHUeTo ,,M3CMYKBa“ BBITIEPOAHHS AUOKCHUI OT BB3IyXa U TO
IPEYUCTBA; M BTOPO, IpPU HU3rapssHETO Ha Ouomacara KaTo OHOTOIUIMBO C€ MOJy4yaBa
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€JIEKTPOEHEPIHsl, IPOU3BOJCTBOTO HA KOSITO € €KOJIOIMYHO - OTAENs ce MHOro no-mainko CO2 u
Ha IpaKkTHKa 0ajJaHChT HA BPEIHUS Ta3 € HYJIEB.

Crnopen mporsosaTa Ha MpJIAHACKHA arpo M eko ekcrept Maiik J[oyHc B Onu3KuTe
10 ronuHM TOBa MPOM3BOCTBO OM MOTJIO Jla C€ MPEeBbpPHE B MIMPOKa NMpakTUKa B EBporna u cBera.
Axo 10% mnoaxonmsdma 3emst Ha Tepuropusara Ha 15-te crapu unenku Ha EC (otmpenu
pasUIMpsSBaHETO) CE 3acee C MUCKAHTYyC, TOBa MOXe Ja reHepupa 9% ot OpyTHaTa eHepruiiHa
MPOYKIMS, TIOKa3BaT U3UUCICHUTA HA EKCIIEPTA.

[Tpodecop Ctu JloHr oT yHuBepcuteTra B MnmHONC mpombikaBa ekcrniepuMeHTa. B
cBoATa 0aza TOW oTriexaa xuOpua oT aBa Buxa Miscanthus x giganteus. Ilo To3u mpoexTt e
yersul a noiayuun 60 ToHa cyx Mmarepuan ot 10 mekapa. OT Ta3u OpOIyKIMs, MO HETOBHU
W3YHMCIICHHS, MOXKE Jla C€ OCUTYpU EHEeprus, paBHa Ha okoso 36 Oapena CypoB HETPOJ, KOWTO
MIPU CeTallHaTa MeTpojiHa Kpu3a ce npoaaa Mexay 60-70 martcku monapa 3a 6apen. [lenra Ha
yUeHHs € /1a JI0OKaxe, 4e 1oj3aTa OT TpeBaTa MoKe J1a Ob/ie M3KIIOUUTEIIHO TOJsIMa U Y€ He ce
M3HUCKBAT 0COOEHU Pa3X0AM U TEXHOJIOTUU ITPU MIPOU3BOJICTBOTO .

Cnopen uzcnenoBatenst Kannuc CMUT OTMHUBAHETO HAa a30T B OKOJHATa €KOCHUCTEMA CE
HaMaJisiBa 3HAUMTENHO INPHU 3aMsHa Ha PEAYyBAHETO HAa CEJICKOCTONAHCKUTE KYJITYpU C TpalHU
HAcakJIeHUsl, TMOAXOJAIIM 3a MPOU3BOJICTBO Ha OuoropuBa. I[Ipe3 mbpBHUTE [BE TOAUHU
OTMHBAHETO Ha a30Ta B 00J1aCTTa, B KOATO € 3acajieH MHUCKaHTyC € gocta BUcoko. Ho koraro ce
(dbopMupa MIBTHO PACTUTENHO MOKPUTHE, OTMHUBAHETO HA a30Ta HAa ChCEIHUTE palloHU OBP30
HamaisiBa. CMuT oTOensi3Ba, ye TOBa TpsiOBa /1a OKaXKe IOJIOKUTETHO BB3ACHCTBUE BBPXY
CBCTOSIHMETO Ha NpupoHuTe exocuctemu (Smith and et al., 2013).

Cnopen 6moreoxumuka Mapk JleiiBu mpoM3BOICTBOTO HA LAPEBHIIA IO WHTCH3MBHATA
TEXHOJIOTHSI M3UCKBA BHACSHETO Ha IOBEYE TOPOBE, B PE3yJITaT a30Ta C€ IpeHacs B OKOJHATa
cpella KakTo Mopajy EMHUCHUUTE Ha Ta3 - a30T€H OKCH/JI, TaKa U Ype3 OTMHUBAHE Ha HUTPATUTE OT
MOBBPXHOCTTA HAa IMOYBaTa OT OTBOAHSBALIUTE CUCTEMHU. A30THUAT OKCHJ € MAPHUKOB ras, a
HUTPATUTE MOraT Jla 3aMbpCST NMUTEHHATa BOJa U Ja J0BEJaT 10 AucOaTaHC Ha OMOJIOTUYHUTE
CUCTEeMH TIO KpailOpexnero Ha okeaHa. Bcsko nsaTo B MekcukaHCKus 3anuB ce (opmmupa
aHaepoOHa 30Ha, MPUYMHEHA OT OTMUBAHETO Ha a30T OT I0JIeTaTa, Pa3MOJI0KEHU B IAPEBUUHUS
nosic Ha Cpenuus 3anan Ha CAILL - Hail-BepOSITHOTO MACTO 32 MPOU3BOACTBOTO Ha OMOTOpHBa
(Smith and et al., 2013).

CypoBuHa 32 BJAKHO (BJIAKHOAAHHHU KYJITYPH)

TexHuueckuTe KyaTypH crajaT KbM OCHOBHUTE IPOM3BOJCTBA HA PACTEHUEBBACTBOTO B
bearapus. Ha3Banumero Ha Te3u KyJITypu MOpousau3a OT ¢akra, 4e T€ IpEeMHHABaT Ipe3
TEXHUYECKa (MpPOMUIIEHA) MpepaboTKa TMpeau Ja CcTaHaT CYpOBHHA 3a WHAYCTpHUSATA
(TIOTIOHEBa, MaciI0J00MBHA, 3aXapHa, ETEPUIHO-MACIICHA, JICHEHO M NMaMyKO-TeKCTHIHA U Ap.).
IIpe3 XX Bek MACTOTO M 3HAYEHUETO UM IOCTOSHHO HapacTBaT. B HauanoTo Ha Beka Te 3aemar
okoJio 1% ot oOpaboTBaeMHuTe IUIONIH, & B HABEUEPUETO Ha BTopaTa cBeTOBHA BOIiHA - HaI §%.
JlHec TeXHUYECKHUTE KyATypH 3aematr okoisio 14,2% ot oOpaborBaemure 3emu u aasat 13,1% ot
o0miaTa CeJICKOCTONMAaHCKa Mnpoxykuus. OTriaexnaHeTo MM € TPYyJOEMKO M BCe OlIle
HEIOCTaThUHO MEeXaHU3MpaHO. ToBa € MpeANnocTaBKa 3a MO-I'bJIHOTO aHTaXHpaHe Ha paboTHaTa
cuna. OTIVIeXKAAHETO Ha TEXHUYECKH KyJITypH € OIpaBAaHO W IMOpagd ToOBa, Y€ Clel
npepaboTKaTa UM Te ca LieHeH (pypax 3a KUBOTHUTE - LIBEKJIOBH PE3aHKH, KIOCIIE, YacT OT MaJjlla
B [TMBOIPOU3BOACTBOTO U JP.

OTrnexnaHeTo Ha Te3W KyJATypd € MOTMBMpPAHO U OT (hakTa, 4€ HAKOM OT TAX Cle[
npepaboTKa ydacTBaT B U3HOCa Ha bbarapus (TIOTIOH, €TEpUYHM Macia, HepaQUHUPAHO OJUO H
ap.). Tesu u peauua apyru (akTu [0Ka3BaT BaXXHOTO MM MSCTO B CTpyKTypaTra Ha
PacTEeHHEBBICTBOTO.

Jlenvm € TO3HAaT Ha YOBEYECTBOTO OT HE3aIOMHEHU BpPEMEHa M C€ CUuTa 3a e€JHa OT
Hal-paHHO KYJTUBUpPAHUTE KYyJITYypU. 3ApPAaBOCIOBHUTE IOJ3M OT HEro ca JO0Ka3aHW upe3
pa3IMYHU UM OTPOMHHM Ha Opoil m3cienBaHUs, KOMTO Ca KaTerOPUYHH, Y€ JICHEHOTO CeMe U
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HETOBUAT CHhCTaB OT (HUOPH, MACTHH KHCETWHH U BUTAMHUHH Ca CHIIMHCKA alTeKa 3a HAIIETO
3[paBe M Ba)XHA 4acT OT 3APAaBOCIOBHUS XpPaHUTEJIEH pexXHM. JICHEHUTE ThbKaHM ca 3/IpaBH,
€JIEKTPOHEYTPAIHU U XUTPOCKONMMYHU U Ch3/aBaT NMpHsATHA xyaauHa. Hsakou oT Te3u xauecTBa
00yClIaBsIT U MIMPOKOTO M3MOI3BAaHE HA JICHEHOTO BJIAKHO 32 TEXHUYECKHU M3JeNus - Ope3eHTH,
wiatHa, GUITpHU, BBkeTa U ap. OCTaThIUTE OT JICHEHUTE CTHONA CIy)KaT 3a MOoJydyaBaHe Ha
creryaiiHa xapTus 3a 0aHKHOTH M TepMou3oyanus. B cemeHara Ha JieHa ce ChIbpXKAT CPEIHO
38-40% Obp30ChXHEUNM Ma3HWHU, KOUTO IIMPOKO C€ M3MOJI3BaT B JIAKOBO-Oe3MpeHara
NPOMMIIJIEHOCT 3a TOJy4YaBaHE Ha JIMHOJEYM, CHHTETHYEH KaydyK, B CallyHEHara
MPOMUIIICHOCT, TappromMepusaTa U MeAUIMHATA. JICHEHOTO KIOCTIEe TPEBUILIABA IO XPAHUTEITHOCT
CIBHYOTJIEIOBOTO. ENMH KUorpaM OT HEro € paBHOCTOeH Ha 1,15 kpbmuU eqununu. Chabpxa
20-25% cmunaem npoteuH u 10 32% BEB.

Jlenbt mpomsxoxaa or Cpeana Asus u CpeguzemHomopuero. Otriexaan € B Unaus,
Kuraii, I'bprus, Eruner u 3emute Ha Pumckarta umnepus olie npe3 HoBokaMeHHarta enoxa. Mma
JlaHHW, Y€ 3a IIbPBU BT JIEH € Omn KynatuBupaH npeau mosede oT 7000 rogwmau B bimskus
N3Tok. Omie ToraBa xopara ro M3MOJ3BaIM 3a M3TOYHMK Ha BJIakHa M Macio. [lo-HaTaTbk B
HCTOPHUSITA IPEBHUTE CTUIITSHH, €BPEH, I'bPIIM U PUMIISTHU TIPOIBIDKIIN C OTIIICKIAHETO Ha JICH,
YUUTO CEMEHa M3IO0JI3BAJM 3a XpaHa, MOJIydYEHOTO MAacjo Mpuiarajid KaTo JIEKapcTBO, a OT
BJIaKHATa MPaBEJH JIpeEXH, BHKETa U IJIaTHA 3a KOpaOuTe.

Jlo XVIII Bek B cBeTOBeH Malad JIEHBT € Hail-3HauMMara BIaKHOJAaiHa KyJITypa.
[Tnommwmre, 1o6MBUTE U MPOU3BOJCTBOTO HAa BIAKHOJAEH JIeH B cBeTa ca okojo 4 651 000 nexapa
¢ mpousBoAcTBO 4 969 000 ToHa, a B bearapus miomure ca okoiuo 2 160 gexapa ¢ mpou3BOJICTBO
oxoJ10 30 ToHa.

[IspBUTE 3ama3eHu JaHHU, B KOUTO C€ pa3Ka3Ba 3a UyJIOTBOPHUTE CUJIM Ha BhIIICOHATA
Owmika JeHeHo ceme, ca ot 650 r. np.H.e. bamara Ha MenunHaTa XUMOKpaT To MPernopbuBal 3a
oOnexyaBaHe Ha cromamiHu Oonku. JlpeBHOrpbuKUAT ¢Gunocod TeodpacT mbk ro Hapuvam B
NUCAHUATA CH JIEK MPOTHB Kanuinia. B npeBeH BaBuiIoH TO ChIIO OMIIO M3MOI3BAHO 32 JIeUeOHU
nenu. IIpes XVIII Bex ¢peHckusT kpan Benuku nznan ykas, BHeuyaT/ieH OT CBOMCTBaTa Ha
pactenuero. Toil 3amoBsiiaid Ha MOJAHUIIUTE CH Ja KOHCYMHPAT BCEKU JIEH JIEHEHO CEMeE, 3a Ja
cTa”at mo-3apaBu. OCBEeH KpajickaTa 3aloBe]] IiamaTante TpsOBaio Ja 3amo3HadT (paHily3uTe
U C IIpaBHJIaTa 3a ynorpedara Ha BbilIeOHaTa Ounka. TBbpaU ce, 4e BOEHHUTE PUMCKH JIETHOHU
U3MOJ3BAIM X510, HampaBeH OT JIeH, KOWTO OWJ IMBJIHOIICHHA XpaHa, MO3BOJSABAIlA MM Jia
U3bPKAT HA JBITH NPEXOIU U TeXKU OUTKU. Jlopu M JHEC eAHa OT ChCTAaBKUTE HA PUMCKUS
XJ110 IpOABIKABa J1a € IGHEHOTO CEME.

JlerpT UBGTH Tpe3 IOHU ¢ OeMM WIM CHHHM LBETOBE. B 3aBUCHUMOCT OT KJIHMMaTa, NpH
KOHTO ce OTIUIekKa, CEMETO € pa3Nu4Ho 1Mo (Gopma, UBAT U pazmep. Mma OGenu, yepBeHH, KbITU
WIN YepHHU ceMeHIa. JIeHeHOTO ceMe € clalKko Ha BKYC, Ma3HO M Cbe ciaba mupmusma. JlHec B
WNHaus ce HaMupaT Hal-TOJIEMUTE TUIAHTALIMY 32 OTTJICK/IAHE HA JIECHEHO CEME.

HapsipHo Haii-lileHHATa YacT OT JieHa € JICHEHOTO ceMe. To 3aabiDKUTENHO TpsOBa /a e
chOpaHo B MbJIHA 3penocT. Hail-moaxoasi 3a gede0H 1enu € epOCEMEHHHIT MaclIOAacH JICH.
Ot neHa ce moJiydaBa U JIEGHEHO OpalllHO, KOETO ChI0 HaMHpa IIHUPOKO NpuiioxeHue. beskpaitHo
IIEHHO € ¥ JICHEHOTO MAaciio, KOETO € MOMyJIsipHa XpaHUTelHa 100aBKa.

Baxno e na orbenexum, ye €AMHCTBEHO U CamoO JIEHEHOTO Macilo, KOETO € HalbJIHO
YUCTO W TMOJYYEHO IO METOJa Ha CTYJEHOTO IMPECOBAHE, CKIAAUPAHO MPABHIIHO, KOETO €
IPENAa3eHO OT KUCIOPOAHO OKHUCIEHHUE, OT CBETJIMHATA U MPH MOAXO0JAIIA TEMIIepaTypa, MOXe
Jla € 3ama3ujio BCUYKUTE CH LIEHHM KadecTBa M cbhcTaBku Ha 100%. OcBeH 4ue e 1eHHO 3a
3/1paBeTo, JJEHEHOTO CEME HaMHUpa U JPYTu MPUIOKEHUS - TO BJIM3a B ChCTaBa Ha JaKoBe, OOU U
CaIlyH.

JlenbT ce oTIeXga B TPU HANpaBlIeHUs - MaclojJaeH (3a Macio OT CEMEHaTa),
BJIAKHOJIaeH (3a BJIAKHO OT CTHOJI1aTa) M MEKIMHEH (32 BIIAKHO M MAacJIo).

Brnaknonaitausat nen (Linum usitatissimum) e pacTeHHWe Ha yMEpPEHHs, Ha MPOXJIAJTHUS
KIuMaT, 0e3 pe3ku KoyieOaHus B JHEBHATa M HOIIHATa Temieparypa. Toil e BIaroiaroOuB u
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M3HMCKBAa MHOTO TIOYBEHA U BB3/YIIHA BiIara mpe3 OyToHu3ausaTa u bdrexa. JIeHpt uma cnado
pa3BHUTa KOPEHOBA CHUCTEMAa M M3UCKBA OOraTH C JIECHO YCBOMMH XPAaHUTEIHM BELIECTBA MOYBH.
[IspBUTE AHM Cieq MOHUKBAHETO CH pacTe 0aBHO W CTpaja OT IUIEBENH. B 3aBUCHMOCT OT
METEOpPOJIOTUYHUTE YCIOBHUS TMpe3 TroJAMHATAa BETEeTAllMOHHUAT TIepUoJ Ha JieHa € ¢
MPOABIDKUTENHOCT 75-90 qHMU.

JlenbT BUpee npu NpOXJIaZeH U BIaXKEH KJIMMAT C MAJIKU TEMIIEPATypHU aMIUTUTYAH. Toi
HE € B3UCKaTeJIeH KbM mouBuTe. [10 Te3u npuunHu Hall-noOpHU YCIOBHSI 32 HETOBOTO OTIJICK/IaHE
nma B CamMokoBckaTa KoTjoBuHa, I[lepuumiko, [JoOpymkaHCKOTO KpaitOpexxue u 3amajHu
Pononu. Ilpe3 nocaenuure 10 ronuHu IomuTe U JOOMBUTE OT JIEH IPACTUYHO HaMAJISBAT.

Kononvm e BaxxHa cTHOJIOBIaKHOMaMHA KyATypa. JIOOUTOTO OT HEro0 CTaHAAPTHO BIAKHO
Ce OTJIMYaBa ¢ TojsMa 37paBUHA U yCTOMYMBOCT Ha THUEHE. To e rpy0o U ce U3MoI3Ba TJIaBHO 3a
HarpaBa Ha KaHaIld, BBXKETa, pUOAPCKU MpPEXKH, OpE3eHTH, YyBaju, CTPOUTEITHU 3e07a U Jp.
HecTtanmapTHOTO KBCO BIIAKHO c€ YIOTpPeOsiBa 3a MbIHEHE HA MEOENU MPH TAUIIMPAHETO UM, 32
MOYMCTBAaHE HA MAlIMHHM YacTd U Ap. OT oTHaabsuuTe Npu 00paboTKaTa Ha KOHONEHUTE CTHOIIA
ce MojydaBa KauyeCcTBEHA XapTus, LieNyso3a, JUrHuH U jAp. CeMeHara Ha KOHOMAa ChIbpPKaT
30-35% OBp30 ChXHEIM Ma3HWHHU, KOITO Ca TOAXOJSIIMA 3a TOJTy4aBaHE Ha Oe3Hp, JIaKOBE U
Macienu 6ou. Kononenoro ktocmne cpabpxa 7-10% mazauau u 18-29% OenThuuHHN U € OTIHYEH
KOHIICHTpHpPaH (Pypaxk 3a CEICKOCTONAHCKHUTE )KUBOTHH.

Konombt npousxoxnaa ot Cpenna Azus. Toit e oTraexian omie B JpeBHOCTTA 33 BIAKHO
u cemeHa. [IppBuTe nMucMeHu nokasarencTtsa 3a ToBa gatupar oT 800-900 rogunu mp. H.e. B
EBpona mponuka easa npe3 XVII Bexk mo nBa mbTsa - mpe3 Mana Asus u ['bpuus u mpes
Ka3zaxcran.

B cBerta cera ce otruexaar okojio 5,3 MuinoHa aekapa npu cpeaeH noous 50-70 kg/dka
BrnakHo. OcHoBHU mnpousBogutenu ca Wuanus, ouBmmst CCCP, Kurai, Pymbuus, Wramwus,
[Monma, Yurapusi, @panuus u np. B bearapus ce orrnexnaa rmaBHo B oOuiuHuTe [lnesew,
Bparna, Pyce, Cunuctpa u obnact MonTana.

KoHOmbT, KOWTO BUpEE CTPEMIVIABO M HABCAKBJE, B IIBJIEH CUHXPOH ¢ npupoxaara, 100%
6uo, obOoraTsiBa moyBaTa, crmacsBa ropute. Moxe Ja HU XpaHH, Aa HU JBIKU KOJHTE, N1a HU
paskpacsiBa, Aa Hu oOnuua. U cnex BCHYKO TOBa - HE OCTaBs OOKITYK.

Oxkosio KOoHOMa MMa MUTOBE (Y€ IIe CIacu CBEeTa, CTUra Jia My JajJeM LIaHC), eHa-Be
KOHCITUPATUBHU T€OpUU (CBBP3aHU C MEeTpoaHUs OusHec u ['onemus Opar), sika mapanos (3apaau
ranmpkara). C uinm 6e3 To3W pa3HOIBETEH OpeoJ, HsIMa KakK Ja He OTIENIUM IBJDKUMOTO Ha Ta3H
TpeBa, 3aIl0TO € SIPKO 3eJIeHa U 3a10To (aKTUTE TOBOPAT camiu 3a cede cu (Menrtesa, 2013).

WuaycTpuaqHusAT KOHON € U3APBAJIMBO U OBp30pacTAlIo TPEBHO pacTeHue. 3a
WHAYCTpHAJIEH CE CMSATa KOHOMBT, B KOUTO chabpkanueTro Ha THC (TeTpaxuapokaHaOWHON) €
1o rpaHu4Hara ctoiHocT oT 0,2% U ChOTBETHO HE CTaBa 3a MyIIIEHE.

OTraexxnaHeTo Ha KOHOMNA HE Hallara W3MOJ3BaHE HA MECTHIMIW, XepOULUAN U APYTH
HenpusTHU xumukaiu. llupokute My nucTta OJOKHpaT CibHYEBATa CBETJIMHA U TOYHO 3alllOTO
pacte nocta OBP30 U HABUCOKO (MOXKE Ja CTUTHE BUCOUYMHA 110 4,5 M U € TOTOB 3a chOupaHe 3a
okosio 100-120 gHU ciex KaTo € MOCST) APYTHTE PACTeHUs, B TOBA YUCJIO U IUIEBENIH, OCTaBaT
MOJI HETOBaTa CSIHKA M HSAMAT MHOTO IIIaHC 3a oueisBaHe. KOHOMBT MMa HE3HAYUTEITHO MallbK
Opoil ecTecTBEHM BparoBe M 3aTOBa CHU BHpee YyJecHO U 0e3 IOMOIlNTa Ha MECTULUAMTE.
HakpaTko: KOHOIIBT € ujeasieH 3a OMOOTIIIeKIAHE.

KoHnonbT ocTaBst mouBaTta B OTVINYHO CHCTOSIHUE 3a CJEJBAIIMU MOCEBU U KyaTypu. Toa
Ce IbJDKU Ha:

1) ectecTBEHOTO 0OE3IIEBSIBAHE;

2) CUIHWTE KOPEHHM Ha KOHOIMA, KOMTO MPOHHMKBAT ABIOOKO B moyBaTa (Ham 92 cM) u
n30yTBaT Ha MOBBPXHOCTTA XPAHUTEIHUTE BELIECTBA, A€pUpPAT s, 3aKOTBAT C€ W Ma3sT OT
CBJAUMIIA, M3TPaXIAT M 3ama3BaT CTPYKTypaTa Ha TOPHHUS M JOJHUA W CJIOW MOAOOHO Ha
ropckara noysa.
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JloOBp € 1 32 KOMIIOCTHpAaHE — OCBEH Y€ HE M3TOIIABAT 110YBATa, KOHOIICHUTE PACTCHUS
CMEHAT JHMcTaTa CH IMpe3 Lenus MEepHoA Ha pacTex, ¢ KOeTo 100aBAT Ooratm OpraHu4HU
BEILECTBA B TOPHUA M CJIOW M s OBJIAXHsABAT. HempeTeHIMo3eH € W BUpee IIPU BCIKAKBU
KJIIMMaTUYHU YCIIOBUS U ITOYBH.

CrpbraTa Ha KOHOMA CHABPIKAT BHUCOK MPOLEHT Ienyio3a (okomo 60%), KosATO ocraBa
CJIe]l U3BIMYAHETO Ha BJIaKHATA. TO3M CypOB MaTepHall MOXKE J1a CE M3IOI3Ba 3a IPOU3BOACTBO
Ha IJIacTMaca, KosiTo obaue e Omopasrpaanma 3a pasjimka oT Joourara ot nerposi. KoHonst gaBa
TPHU-YETUPH ITBTH IIOBEYE LETYJI03a OT BCUUKH IbPBECHH BUAOBE. OT HEro CTaBa M0-Ka4eCTBEHA
XapTHsl, KOATO He ce 00padoTBa ¢ BPEAHHU 3a NPUPOAATA XMMUKAIHN U B CHIIOTO BpEME MOXeE /1
Ce pELMKINpa MHOIO TOBEYE IIbTU OT ChTBOPEHATa OT JbPBEH MaTepuan. AKO MPOU3BOJICTBOTO
Ha KOHOIIEHA XapTHs C€ pa3BHe, MHOTO 3aCTpallieHH TOpH, KOUTO ce OOpsAT C TII0OATHOTO
3aTorisiHe, Morat fa 6baat cnacenu (Mruaarosa, 2012).

CeMeTo € M3KIIIOYUTEHO XPaHUTEIHO 3apagy BUCOKOTO ChABP)KaHUE HA YUCTU U JIECHO
YCBOUMH MPOTEMHHU, ¢ J00Bbp OajaHC HAa BCUYKUTE OCEM CHILECTBEHH AMUHOKHCEIHHM, a U
oMera-3 M Ipyry BaKHU MacTHU KHCEIWHM, BUTAaMUH E (Tpu mbTH NOBeYE B CPaBHEHUE C JIEHA),
JKEJS30 U MarHe3ui (ABa MBbTH HAJl HUBOTO MM B JieHa). OT ceMeHara ce NMpOoU3BEeXAa OJHO,
KOETO MOXE J]a Ce M3I0J3Ba 3a TOPUBO, KAKTO M 3a YCHOKOsBaIllM OajcaMu, 3a MacTHIIO, 32
Ko3MeTHKa (e7Ha OT Hal-u3BecTHHTe TakuBa € Body Shop). ToBa e kadecTBeHa M €BTHHA
JITepHAaTHBA HA M3UEPIIaEMHUTE PECYpCH, 3aI10TO MOXKE JIECHO J1a ce o0phIla B Ouomaca, KOsITO
I'BK c€ TIpeoOphIIa B €HEPrHsi — METaH, METaHOJ WM OCH3WH C [IeHa Ha MOJIOBHHA HA TOPUBOTO
noJ popmara Ha NETPoJI, BBIVIUILA WU sIpeHa SHEePIUsl.

Konombt € m3BecTen ¢ aparute cu Gubpu (BrakHata). biarogapeHne Ha TSX € TOJKOBA
31paB (M3MO0JI3Ba ce 3a KOpaOHM BbKeTa U Iu1aTHa). Jlopu, 3a 1a ce mosydn 1mo-Meka TeKCTUIIHA
MaTepus 3a JIpeXd, ce Hajlara BJaKHaTa Ha KOHONA Jla C€ CMECBAaT C MaMyK, KOIpUHA, BBJIHA,
JIOPH C TIOJIMECTEp OT PELUKIMpaHu OyTwiIkM oT Oe3ankoxonHu. IlpeaumcTBata My npen
JIpyrUTe MaTepuu: O0Mo, TpaeH, 3pas, CUJIHO ycToiiunB Ha UV-rpuM, KakTo U Ha IJIECEH, UMa U
m3onupany edekr. Omie eIuH IUIIOC 3a MpHpoJaTa: ako CPaBHUM KOJIMYECTBOTO BOJAA U
XUMHKaIM, W3IM0JI3BaHU 3a TPAJUMLMOHHOTO OTIVIEKJAaHE Ha MaMyK, KOHOIBT € Jajied Io-
OnarosaTHa KyiTypa.

Bcenukure My chcTaBHU 4acTH MOTAT Jja C€ U3MOJI3BaT NPOAYKTUBHO. ChplieBUHATA CTaBa
3a IIOJICJIOH Ha KUBOTHH, HO MOXE Ja TIOCIYKH U 3a CTPOUTENIEH MAaTepHall IPU MOCTPOSIBAHETO
Ha Kbla. OT 0IMOTO Ha ceMeHaTa MOKe Jla ce 100MBa IulacTMaca, OT KOSITO C€ MpaBsT MeOelu,
CD-kytun u nopu aBromo0mi (ome Xenpu Popx cu € HanpaBui TakbB). BrakHaTta craBaT Ha
KWIMMHU ¥ Tanuuepud. [IbaruTe BIaKHa MOTraT Jia 3aMecTsIT U (puOpOCTHKIOTO 3a HallpaBara Ha
ckeiTOopau u chpdose. [Ipoaykrure, HarpaBenu 100% OT KOHOI, ca HAITBJIHO OMOPA3TrpPaIUMHU.
MHoro Ba)keH MOMEHT 3a 3apuTaTa HU ¢ OOKITyK MaJlKa IJIaHeTa.

Hemo tBBpae BaxxHo: MHAYyCTpHaneH KOHOII MOXeE a ce oTriexaa B buirapusa. Kakro u
B MHOIO JApyru cTpaHu kato ®panums u ABcrpanus HanpuMmep. PymbHus m Kurtail ocrasar
JBaTa KIIOYOBM M3TOYHMKA Ha Ta3u yHHKanHa TpeBa. Ot 1938 r. KOHONBT ce cuurta 3a
MapuxyaHa M € 3a0paHeH 3a otriexiaaHe B CeBepHa Amepuka (kaTo M3KiIo4uMM Bropara
CBETOBHA BOIHA, KOTraTO C€ HAJIOKWJIO J]a Bie3e B yrnoTpeda B UMETO Ha poauHara). 60 roguHu
no-kbcHO KaHaja 3amouBa OTHOBO Ja TO Mpou3BexJa. MHOro 1atu ChII0 HaaylIBaT BIThpa Ha
IpOMsIHATa B MOCJIEIHO BpeMe, HO HelllaTa TaM ce pasuynsat 6aBHo (Mentea, 2013; Urunarosa,
2012).

Kakro y Hac, Taka U B cBeTa, NOpaAu KOHKYPEHLHUATA ITIaBHO HAa NIAMy4Y€HOTO BJIAKHO, a
Taka ChIO U HA U3KYCTBEHUTE, IJIOLIUTE HAa KOHOIA IPOrpeCUBHO HaMassBaT. [[pyra npuunHa
3a OrPaHUYEHOTO MY Pa3NPOCTPaHEHHE Yy HAC €, Y€ NOAXOJAIINTE IIJIOIM Ca MAJIKO U TPYAHO ce
npujlara MexaHu3alus Ha MPOU3BOJICTBEHUTE MPOLIECH.

Ilamykvem € Hail-leHHaTa IUIOJOBIAKHOAAHA KynTypa B cBera. JloOMTOTO OT HEro
CTaH/JAapTHO BJIAKHO € OCHOBHA CYpOBHMHA 32 TEKCTUJHATa IPOMHUIIIEHOCT, HE3aMEHMMO ChC
CBOSITA XUI'POCKOMMYHOCT, €JIEKTPOHEYTPAIHOCT M YCTOMYMBOCT Ha TpueHe W HarpseaHe. OT
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HEro WM B CMEC C IOJMECTEPHU BJIAKHA WM BBJIHA CE MPOU3BEXKIAT NPEKIU U THKAHU 3a
00JIeKkJI0 Ha XopaTa, 3a M3paboTKa Ha WM3KYCTBEHA KOIPHWHA, IETYyJoua, Ope3eHTH, QuiTpu u
MHOro napyru. Msmon3ea ce mmpoko M B MeauuuHarta. CplIo Taka NaMyKbT € U LEHHO
MEJIOHOCHO pPacTEeHHUE.

OtraexnaHeTo Ha namyka oT 4yoseka gatupa otnpenu 5000 rogunm B Ilepy, Kutait n
WNunusa. [pean okomo 2000 r. or Kurait e npenecen B Eruner, a mo-kbcHO (IV-V-TH Bek) B
Cpenna Asus u Mpan. BunoBere ¢ amepruKaHCKU IPOM3XO]] CTaBAaT U3BECTHU CIIE] OTKPUBAHETO
Ha KOHTHMHEHTa M TOpaJM TO-BUCOKOTO KAaueCTBO Ha BJIAKHOTO CH IOCTETNIEHHO H3MECTBAT
a3MaTCKUTE BUIOBE. 3HAUUTEIHO pa3llIMpeHHe Ha IuioumTe B EBpona u Amepuka 3amnousa Ipe3
BrOopata nojoBruHa Ha X VIII Bek cien BHeAPSIBAHETO HA MAIIMHHMS CTIOCO0 HA MpeJIeHE.

[TucmeHnn nokasaresncTBa 3a OTIVICKJAHE HAa aMEPUKAHCKUS BUJ MAaMyK y HAac MMa OT
1863 r. Moxe nma ce mpeamnojara ChC CHUTYPHOCT o0ade, 4e MaMyKbT MO HAIIUTE 3€MH €
OTIJIEKaH OLIE OT TPAKUTE, a BIIOCIEACTBUE U OT CIABSIHUTE, KOUTO Ca 3aMMCTBAIIM OT I'bPLIUTE
a3MaTCKU BUJIOBE 3a KYJTUBUPAHE.

M3uckBaHusATa Ha MaMyka KbM BHCOKa MuHuUManHa temmeparypa (18°C), mycoHeH
XapakTep Ha BaJexuTe (IPOABDKUTENEH CYX - MO-KpaThbK JABXKAOBEH MEPHOJ) U KpPaTbhK JIEH C
WHTEH3WBHO OCBETJICHUE, Ca OIpPEeIeINIA HETOBOTO €CTECTBEHO reorpad)cko pas3npoCcTpaHeHUE -
TPOIMYHMS U CYyOTPONMYHUS HOSCH U YMEPEHO TOIuIUTE pailoHn Ha CeBepHOTO MOIYKbBIOO 10
47° CeBepHa lIMpPHHA.

B tponnunute paiionn mamykbsT ce otriexaa no 2000 M Haamopcka BucounHa. B
boparapus namyksT ce oTriiexaa riaaBHo B CTapo3aropcka U XackoBcka U o0nactu - UupraHcka,
PagneBcka, I'birb00BcKa, CIMEOHOBIrpajcka, JIMMUTPOBIpaICcKa U IPyTrd OOIIMHY.

MBXBT (IUHTHT) HA TaMyKa CIyKH 3a MPOU3BOJICTBO HA €CTECTBEHA, XUTPOCKOMMYHA
Bara, KOJOJAWYM, KUHO M ()OTO JIEHTH, XapTHs, U30JIALMOHHU MaTepuajy, B3pUBHU BEIIECTBA,
JUHOJIEYM U JIp.

CeMeHaTa Ha mamyka cpabpkar cpeaHo 20% MoyChXJIMBO MAacio, KOETO C€ M3IMO0I3Ba
MpPEeIMMHO 32 TEXHUYECKH LIeTH (3a cMa3BaHe, MOJIy4aBaHE Ha TIUIEPUH, CTeapuH, (QUTHH,
Maprapus, camyHd M Jp.). Moke Ja ce KOHCyMHpa M OT XOpaTa, HO ClleJ] KauyeCTBEHO
paduHUpaHe.

[TamykoBOTO KIOCTIE € MHOTO J00Bp KOHIIEHTpHpaH (ypax 3a MPEeKUBHUTE >KUBOTHH.
Coeappxa okono 40% Oentpunau U 3% wma3HuHu. HeoOxommmo e obaue Aa ce moi3Ba 3a
M3XpaHBaHE B MAJIKU KOJIMYECTBA MOPaAN ChABPKAHUE HA OTPOBEH AJKAIOU - TOCUIIOI.

[laronkuTe OT ceMeHaTa CiIyXaT 3a MOoJydyaBaHE Ha ETHJIOB W METWIOB CIHUPT,
bypdypon, TUTHUH U Ap.

Karo oxomHa kynaTypa mamMyKbT MMa Ba)KHO arpoTE€XHHYECKO 3HaueHue. [Ipu mpaBuiIHO
OTIJIeKJaHe TOM ocTaBs ciiefl ce0e CH YMcTa OT IJIEBEIM M0oYBa U € J100bp MPEIIeCTBEHUK 3a
KUTHHUTE KyJITYpPH.

Bb3MOXKHOCTHU 3A BB3CTAHOBSIBAHE HA TPAMIIMOHHU H
CBb3JABAHE HA HOBHU AJITEPHATHUBHHU INPOU3BOACTBA B U3TOYHUTE
POAOIIN

@opMHpaHETO HA PAMOHH, CIIEHUAIM3UPAHU B OTIVIEKIAHETO HA PA3JIMYHU KYJITYPH, € HA
0azarta Ha cenM(UIHUTE UM IPUPOTHH, AEMOTPaPCKH ¥ COLUATHO-MKOHOMUYECKH yCIOBHSL.

B kimmMaTW4HO OTHOIICHME PO)IOHCKI/I?IT INITAaHWUHCKKW MaCuB M350 IIoIlaJga B
KoHTHHEHTaTHO-CpeIM3eMHOMOpCKaTa KIMMaTuHa objactT Ha bwirapus, mo-royHo B HeifHaTa
HOxHOOBATapCcKa KIIMMaTHYHA 1TO1001aCT.

HOxHOoOBArapckaTa KiIMMaTHYHA MoAoOJacT oOXBalla HalIMTe HaW-I0KHU paioHH,
pasnosiokeHy Ha or oT Ocorosckara rranuHa, Puna u Pononnte. Tyk enHa cpaBHUTEIHO MaJlka
YacT Ha TEpeHa MMa paBHMHEH XapakTep (ToBa ca IJIaBHO PEYHHUTE JOJNWHH), a OCTaHaiaTa
MO-TOJISIMA 4YacT € 3aeTa OT IUIAHWHU. B HUCKUTE pedHH AOJIMHH, OCOOEHO Te3M, KOHTO ca
3alllUTEHN OT CEBEpP C IUIAHMHCKU BEPUTH, KIMMAaTHYHHUTE YCJIOBUS W PACTUTEIHOCTTA JO
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U3BECTHA CTETEH HANoJ00sSBaT TE3U Ha CEBEpPHOTpbBLKUTE pailonu. Haii-xapakTepHara uepra Ha
KJIMMaTa B TSIX € MEKaTa BJIaKHA 3MMa M TOIUIOTO CyXO JIATO. B miaHuHCKUTE pailoHU, BBIPEKU
00IIOTO MOHWKEHHUE HA TeMIIepaTypara mopaand HaAMOpPCKaTa BUCOYMHA, BETPEIIHO TOAUITHOTO
pasnpesesieHle Ha BaJeXUTE€ MMa ChLIMS XapakTep KakTO B HU3MHUTE - C BIaXKHa 3MMa U
OTHOCHTEIIHO CyXO JiAT0. KmuMaTnyHuTe YCI0BUS B PEUYHHUTE JOJIMHU Ca J0CTa TU(epeHIMpPaHH,
0CO00EHO Mopax Pa3IUYHOTO PA3NOJIOKEHUE Ha OTPaKIAIUTE I'M IUTAHUHCKU BEPUTH.

Cepuo3eH THpUHOC B arpoeKOJIOTMYHUTE PECypCcH IpejacTaBisBa pa3zpaboTeHaTa B
NuctutyTa no nouso3nanue ,,H. [lymkapos” Kapra Ha arpoekosoruuaute paiionu B buirapusc
asropu M. Monescku, 5. T'eopruesa, Acn. Xamxusuakues u B, KaGaxumes. Kaprara e
nyOJrMKyBaHa 3a npbB MbT mpe3 1982 1. B mamadu 1:1 000 000 u 1:600 000. Ha ocHoBaTa Ha
CIIOMEHaTaTa KapTra arpoeKOJIOTHYHUTE nojpaiionn Ha HM3tounure Popomnm, BkIrOYeHU B
HACTOSIOTO NPOYYBaHE, C€ MOApa3eAsT Ha:

Pooonckuam pauion (VI7) obxBama Teputopun ot 3amagaute u llentpamnu Popomnu.
[TouBooOpa3yBalUTe MaTepUAIN ca PUOIUTH, TPAHUTH, KPUCTAIMHHU IIMCTU U U3BETPUTEITHUTE
UM TponaykTH. [louBuTe ca MOYTH M3KIIOUUTENHO KadsBH IUIAHMHCKH ropcku. Ilo cBoute
0COOEHOCTH T€ ca TBBPAE CXOJHU ¢ aHasio3uTe cu oT CpegHoropcko-CaMOKOBCKUS paiioH, HO ca
Manko no-riuHectd (20-30% ¢usnyecka rauHa).

B knuMaTH4YHO OTHOIIEHKWE PaliOHBT HE € €HOPOJIEH. B Mo-HUCKHUTE YacTy, 10 TOJIUHUTE
Ha PEKUTE CpellHaTa roJuIlIHa TemIepaTypa € okoso §8-9°C, a BbB BUCOKUTE 4acTH - okoio 5°C.
TemnepatypHaTa cyma 3a Bereraunonuus nepuon € 2 800-3 000°C 3a Huckute u oxoso 2 000°C
3a mo-BuUcokuTe dYactu. Ilo-moOpaTta TOIUI000E3MEUEHOCT Ha TO3M palOH I03BOJISABA
OTIJICKIAHETO HA TIOTIOH, JICH, KapTo(u M 1Ip. 0 MO-TrojsiMa HaJAMOpPCKa BUCOYHMHA. Banexwure
ca ot 700 mo 1000 MM, a BIarooCUrypeHocTTa e A00pa.

OO0muTe NPOAYKTHMBHH BB3MOKHOCTH Ha 3EMHTE CE€ XapaKTepU3UpaT CbC CpENEH
(arpoHomMuuecku) OoHuTeTeH Oan 48, KOeTo M HmpuYHcisiBa KbM OOHHTETHaTa rpyna ,,CpeiHu
3eMHU*, HO 3a TOJsIMa 4acT OT KYJTYpUTe OOHUTETHT CE€ OTHACS 3a MO-HUCKUTE TEpUTOpUU. Te
Morar Jia ce CTENEHYBaT IO CIEJHMsS HauMH: Hai-mojaxoadu 3a kaptopu (79 Gana - rpyna
,,100pu 3emu‘‘). Ha BTOpo MACTO - 3a macuila v JIMBaJAH U MiieHua (OOHUTET B MHTEpBAI OT 57-
55 Oana, T.e. ,cpennu 3emu). Ilo-manka e mpurogHoOCTTa 3a OTIVICKIAHE HA JIO3s, SIOBJIKH,
3axXapHO IBEKJIO, IIAPEBUIIA, CIBHYOTIIC, OPHECHTAJICKH TIOTIOH (OOHUTET B MHTEpBai oT 40 10
29 6ana, T.e. KbM OOHUTETHATA TPYMA ,,JIOUIN 3EMHU, a 3a JIOIEPHA U COS — ,,HETIPUTOJHU").

OO61muTe TPOAYKTUBHU BH3MOKHOCTH Ha 3€MUTE OT IpylnaTa arpoeKOJOTMYHU pailoHU Ha
IUTAHUHCKUTE KasBU TOPCKH MOYBU ca HUCKU. CpeqHONpPETEerIeHUAT (arpoHOMUYEcKn) Oai 3a
1s1aTa wiol € TBhpae HUCHK (18 Oana) u ru mpuuucisiBa KbM OOHUTETHATA TpyMa ,,HEMPUTOIHU
3eMu”. KakTo cTaHa sICHO, OCHOBHOTO [TOYBEHO pa3jIMyue B Ta3H Ipyla paiioHM ca IIAHUHCKUTE
Ka(sIBU TOPCKHU TIOYBH, 3a€MaIlll TEPUTOPUH ¢ HaaMopcka BucounHa ot 800 mo 1 500 m, kpreTo
KJIMMAaTUYHUTE YCIIOBHSI ca HEOIArompUsATHH 3a CEJICKOCTONAHCKOTO MPOU3BOJCTBO. B HHUCKHUTE
4yacTH Ha pailoHa ¢ HaaMopcka BucounHa 10 1 000 m (koero npezacrasisia He noseue oT 20% oT
olmiara IUIOII) BCe MAK MOraT Ja ce OTIMIEeXIAaT peAulia MOJCKU KyJITypH, Makap U C
HEJ0CTAaThYHO 3aJJOBOJIMTENIHU PE3YJITaTH (T.€. 3€MUTE Ca ChC CPABHUTEIHO HUCHK OOHUTETEH
6ai), 10KaToO Ha MO-BUCOKHUTE IUIOLIM €KOJIOTUYHUTE YCIOBUS Cca MOAXOIAIINA caMo 3a KapTodu,
MacHIIa U JINBAJIM, MAJIIMHU, 32 KOUTO ChOTBETHO U OOHUTETHHAT Oajl € O-BUCOK.

Kwvpoorcanutickuam — pation  (V4) obxama WM3tounute Pomomu. Penedsr e
HUCKOTUIAHWHCKH, XBJIMHCT, MPECeUeH, C I'bcTa Xuaporpadcka Mpexka, KOeTo oO0yciaBs
IpOsIBJIIEHUE Ha epOo3MOHHM IpolecH. [louBooOpa3yBalure MaTepraiy ca NajJleoreHCKH Hacllaru,
AHJIE3UT, PUOIUT, TyPH U TyPHUTH U U3BETPUTEIHUTE UM NpOAyKTH. Hali-pazmpocTpaHeHOTO
MOYBEHO pa3inyMe ca IUIUTKUTE U3JTy’KEHH KaHEeJIeHH TOpCKU U Hepa3BUTH nousu. Cpemiar ce u
HOpPMAaJIHU M3JTy’)KEHU KaHEJIEeHU TOPCKU MOYBU. BCHUKM MOYBHM OT palioHa ca CXOAHU C TE€3U OT
Paznoxkus, HO poLeCUTe Ha €pO3Hs ca Ol MO-CUITHO MPOSIBEHH.

ATpoeKoJIOrHYHUAT pailoH o0XBallla TEpUTOPUH HA JBa KJIMMaTU4HM paiioHa. Yactute ¢
[0-MaJIka HaJMOpPCKa BUCOYMHA MMAT KIMMAT C MHOTO J00pa TOMJIOOCUTYPEHOCT U TOJIIM
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neguuut B Oananca Ha aTMocepHoTO oBiakHeHHe. [Ipu Hagmopcka BucounHa 500 - 1 000 m
3UMaTa € MO-CTy/IeHa, a JITOTO € 3HAYUTENIHO Mo-xJaaHo. CpeqHara roAMiHa TeMiepaTtypa €
okonmo 10°C cpemy 12-13°C 3a mno-nuckute paiionn. Cymata Ha TeMmIeparypara 3a
BereTanoHHus nepuoa Tyk € okojio 3 300°C cpemy 4 500°C 3a HHCKMTE YacTH Ha paiioHA.
lNogumauTe Banexute ca 700-800 mMm. Biaroocurypenocrra Ha KyATypUTEe, NOpaaud CUIHO
€pO3UpPaHUTE U HAKJIOHEHHM IJIOLIHM, KOUTO HE MOIaT Jia 3abpKaT €CEHHO-3UMHHTE BaJIeXkKH, HE €
nobpa. JlepuuursT B 6ananca Ha aTMOC(HEPHOTO OBIAKHEHHE € OKOJIO 370 MM.

Cpennusr (arpoHOMHUYECKH) OOHHTETEH Oan 3a paiioHa ¢ 40 Oama, KOETO € T'paHMIIaTa
MEXNIYy ,,CpeAHHU | ,Jiomu’ 3eMu. Hali-moaxomsimu ca 3a OpHEHTAJCKU TIOTIOH (OOHHUTETEH
6an 71) - rpyna ,,106pu 3emu‘. [lo-cmabo mpuromnu ca Te 3a miieHuna (56 6ama), macuiia u
muBagu (53 Oana), nomm - 3a sI0BAKH, 7038 U Kaprodu (33-29 OGanma), a HEMPUTOTHU - 32
JIOLIEpHA, 3aXapHO IBEKJIO0, cos, ciabHUorien. Ilo cpeaen (arpoHoMmuecku) OOHUTETEH Oai
36MHUTE ca CXOAHHU ¢ Te3u B ['ounenendeBckus u Pa3nokkus paliloHU, HO €KOJIOTHYHUTE YCIIOBUS
Ce XapakTepu3upaT CbC CHEUU(UYHO ChUYETAHUE, KOETO OJIaronpusATCTBAa HAJNOXKMUIIAaTa ce B
3eMejielIcKaTa IpaKkTHKa Ha paiioHa TIOTIOHEBA KYJITYypa.

Xackoscku pauion (IV10). To3u arpoekojornyeH paiioH 3aema IOroM3TOYHATa 4YacT Ha
Tpakuiickata HU3MHA. B cpaBHeHue ¢ npenu onucanusa CpenHoTpakuiicko-TyHIKaHCKH paiioH
penedbpT € MalKo MO-XBJIMUCT, MOYBOOOpa3yBalllUTE MaTepHald ca MPEACTaBEHU ChLIO
IPEJUMHO OT IUIMOLICHCKM HAHOCH, HO C pa3iiMKa B MOYBEHAaTa MOKPUBKA, ChCTaBEHA MpEeau
BCUYKO OT M3JIy’>KEHU KaHEJIEHHU TOPCKU (HEepO3UpaHHU, €pO3UpPAHU U IUIMTKH) OYBU U C MHOTO
ciabo ydacTME Ha CMOJHHULM, aJIyBUHAJHO-JIMBAJHM M IICEBIONOA30JIMCTH (KaHEJIEeHO-
MI0/130JIUCTH) IOYBH.

W3nyxeHute KaHEIEHM TOPCKU TOYBH CE€ OTJIMYaBaT CbhC CPEIHOMOILEH XYMYCEH
XOopu30HT (25-30 cm), HOopMasieH Mpoui, CPEeaHO IO TEKKO MECHhUIHMBOTIMHECT MEXaHHUYEH
cberaB (40-50% ¢usnyHa raMHA), CpeHO M3pa3eHa TEeKCTypHa AudepeHuuanus (TEeKCTypeH
koeduimeHT 1.5), cmaba 3amaceHoOCT C OPraHUYHO BEHIeCTBO (0KOJ0 2% XymycC) U CHIIHO J0
cpenHo kucena nmouBeHa peakuus (pH BB H20 5.0-6.0). Yact oT mioinra UM € 3acersara ot
€pO3HOHHH MPOLIECH.

OcraHanuTe KOMIIOHEHTM Ha IOYBEHAaTa MOKPHUBKA: CMOJIHUIM, IICEBJONOA30JIMCTH
(KaHEeJIeHONOI30JIMCTH) TOPCKH U aTyBHATHO-IUBAJAHU [TOYBH - IPUTEKABAT CXOJHU CBOMCTBA Ha
aHaJI03UTe CH OT cheeauute paiionu (IV8 u IV9).

PaitonsT nmonaga B KOxxHOOBITapcKkaTa kauMaTuyHa nofooaact - KnumaTtuden paiion Ha
M3TOYHOPOJONICKUTE PEUYHU JOJIMHM, ¢ MHOro ueptu Ha CpenuzemMHOMopckusi knumat. Tyk
3UMara e MeKka u BiaxkHa. CpenHaTa roauinHa remrneparypa e 12.6°C, kaTo 3a Mecel] stHyapH T €
1.3°C, a 3a mecen ronu e 22.8°C. TemnepaTtypHata cyma 3a BererauuonHus nepuop e 4 400°C,
KOSITO OCHUTYpsiIBa YCJIOBUS M 3a Hal-ToIulonroOuBUTE KynTypu. CpeaHara rojauiiHa cymMa Ha
BaJIEXUTE € OKoJIo 650 MM, HO MO-TOJISIMA YacT OT TIX MHaja Mpe3 3UMHUS MepHoA. Y CIIOBHsTA
Ch3JaBaT MPEANOCTaBKM 3a MHOIO ToJiIMa M3MapsAeMOCT Mpe3 TOpeHioTo M CyXO JISTO.
HedpuuuthT B 6anaHca Ha aTMOC(HEPHOTO OBJIAKHEHHE 3a BereTallMOHHMA nepuoj € okoio 430
MM, KOMTO U3MCKBa HAIlOSIBaHE OLIE OT HA4YajJoTO Ha JSTOTO.

OOumre MpPOAYKTUBHU BB3MOKHOCTH Ha 3€MHUTE€ B TO3U arpoeKoJIOrH4yeH pailoH ce
XapaKTepu3nupar ChC CpPe/ieH (arpOHOMUYECKH) OOHUTETeH Oan 57, cmajanm KbM OOHUTETHATA
rpyna ,,oopu 3emu’. [1o IpUrogHOCT 3a OTIVIEXKIaHE HA OCHOBHUTE CEJICKOCTONAHCKH KYJITYpH
TE MOTaT J]a ce CTETNCHYBAT 10 ClieJHUs HaunH: Haif-noaxoasmy ca 3a 1035, SOBJIKM U MIICHHUIIA
¢ 60HUTET ChOTBETHO 71-63 Gaina, T.e. KbM rpymnarta ,,100pu 3emu’. Ilo-cmabo mpurogHu ca 3a
OpPUEHTAJICKU TIOTIOH, JIIOLEPHA, MACHIa U JIMBAH, LIapEBUIIA, CIBHUOTIIE U 3aXapHO LIBEKIIO C
OoHuTeT B MHTepBan 59-41 Gana, KOETO T'M MPUYHUCIABA KbM Tpymara ,.cpeanu 3emu‘. Haii-
HUCKH ca NMPOyKTUBHUTE B3MOKHOCTH Ha 3€MUTE B paiioHa 3a cos (39 Oana, T.e. rpyna ,,Jiomu
3emu’) u 3a kaptodu (15 Gana ,,HEeMPUTrOAHU 3eMHU").

[Topeunero Ha Ctpyma u Mecta, Pononure u Cakap ca paiioH, cienuain3upaH OCHOBHO
B OTIVIC)KJAHETO HA OPUEHTAJICKU TIOTIOH U (bCTBIIH.
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CeBepHI/ITe cKkJI0oHOBe Ha HM3TOo4HU POI[OHI/I Cca CICHHUAIMU3UPAHU B OTIVICKIAHCTO Ha
TIOTIOH, TAMYK, aHaCOH U CyCaM.

Crienpanu3anusaTa Ha TE3W pallOHH € C JI0Ka3aHa MKOHOMHUYEcKa e€()eKTUBHOCT, JIOPH B
YCIIOBHSATA HA MPEXO0J KbM IMa3apHO cTomaHCcTBO. [loBeueTro copToBe (XMOpHWaAM) MaciaomaiiHH,
BJIAKHOJAHU, IPOTEUHOBU U €HEPIUMHU KYJITYPU UMAaT CBOMTE M3UCKBAHUSA 3a aJallTUBHOCT U
OTIJIeKJaHe, KOUTO TPsiOBa J1a ce UMa MPeIBU /L

® YCIOBHSTA Ha CHOTBETHHUS PETHOH - 3apa3eHOCT Ha IJIOLIUTE C IJICBENH, TUIEBENCH
CHCTaB;

® YCIIOBHS 32 pa3BUTHE Ha OOJIECTH U HETIPHUATEIIH;

® OYAKBaHM KOJMYECTBA BAJI)KM M TAXHOTO pa3MpeelICHHe Tpe3 Bereranusra Ha
KyJITypara;

® TEMIIEPATyPHUTE CYMHU U aMIUIUTYIHU.

PGHTa6I/IJ'IHOCTTa Inpu OTIJICKAAHC Ha KYJITYPUTEC B TOJdMa CTCICH 3aBUCHU OT
aJICKBaTHOTO XpaHEHE Ha PACTEHHUsTa, KOETO OT CBOsI CTpaHa 3aBUCH OT IUIOAOPOJUETO Ha
nouBara. IlneBenmuTe, BpemuTeNMTe W OOJNECTUTE CHIIO OrPAaHUYAT TCHETHYHUS U
MKOHOMMYECKHUSA MOTEHIIMAN Ha MPOIyKTUBHOCTTA Ha copTa wiu Ha xubpuaa. C uen na ce ceene
0 MHUHHMYM BB3JICHCTBHETO MM BBPXY pEKOJITaTa C€ HW3MOJI3Ba KOMIUICKCHA Tporpama 3a
KOHTPOJI, KOSITO BKJIIOUBA:

¢ JIPCBAHTUBHU MCPKHU, KOHUTO HaMaJIsABAT B’b3I[€I>iCTBPI€TO Ha BpPCAUTCIUTC 11O
KYJTYPUTE WM NPCAOTBPATABAT PASMHOKABAHCTO UM,

e o0cienBaHe U MPOTHO3UPAHE HA TOBA KAKBHU BPEIUTENIN Ca HAUIE U KaKBO TpsOBa 1a
Ce Hampasy, 3a J1a ObJIaT KOHTPOIMPAHH;

o HCﬁCTBHH, HAaCOYCHHU KbM HaMaJIiBaHC Ha UKOHOMUYECCKUTE IMOCICAUIIN OT HICTUTE OT
BpEIUTENH.

OT rojxsiMO 3Ha4YeHHE 3a OTIVIEKJAHETO HAa TEXHUYECKHM M EHEPruiiHu KyJITypH B
bearapus e HanuMuMeTo Ha OCUTYpeHHU BbTpelIHU mas3apu. [lo-romsiMara yact OoT mpoayKUHUsATa
HAMUpa TMPWIOKEHHE KAaTo CYpOBHMHA B XPaHUTEITHO-BKycOBaTa, JieKara, XHMHYECKaTa
npoMuIuieHOCT (mapdromepuiina, dapmaleBTUYHA, MPOU3BOACTBOTO Ha OOM M JIAKOBE) M B
JKUBOTHOBBACTBOTO. B’bﬂrapI/IH HMa W TPAOAULIUOHHU BBHIIHW IIa3apyd 3a HAKOHU TCXHHUYCCKU
KyJATYpH (€TepUYHO-MACJICHUTE, TIOTIOHA U Jp.).

Baxxen ¢akTop € HpUIOKEHHUETO HA HAN-HOBUTE HAyYHU JOCTIDKCHHUS, C KOETO Ce
MOBHINIABAa KAYECTBOTO Ha MPOIYKIUATA U e(PEeKTUBHOCTTA HAa MPOU3BOJICTBOTO.

CunHo  BIMSIHME  BBPXY  PAa3BUTHETO HAa  TEXHUYECKUTE  KYJITypH  OKa3Ba
,,KOJICKTUBHM3AIMATA”, 3ani0o4Hasa OT 1946 r. Ts no ronsiMa creneH onpenesns CTpyKTypaTa uM 1
crneguajm3anusaTa Ha OTACIIHUTC PCTrMOHHU B TAXHOTO OTIJICKIAHC. Hpe3 IIOCIICAHUTC T'OAWHU
OTIJVICKJAHETO UM € B CHJIHA 3aBUCHUMOCT OT Ipolieca Ha ,,JEeKOJIEKTUBU3auUs" U OT MOJUTHUKATa
Ha IbpKaBara.

SAKVIIOYEHUE

B 3akmroueHue Moxe Ja CE Kaxe, 4uc p33H006p33HI/ITe IMOYBCHU U KIIUMAaTUYHHU YCJIOBUA
Ha M3tounure Pomorm B B’LJIFapI/ISI ca 6Har0HpI/I$ITHI/I 3a KYJTUBUPAHC Ha Ppa3IMdYHU BUIOBC
PaCTCHUA. HpquBaHHSI CC MNPOBCKAAT HCIPCKBCHATO BBB BPb3Ka C PA3IMYHHUTC KIMMATUYHH
ycCJi0BUs, aJAIITUBHOCTTA HA PACTCHUATA U IIJIOAOBUTOCTTA B TO3U pa1710H.
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SPECIFICS OF THE APPLICATION OF BIOFERTILISERS IN
THE AGRO-ECOSYSTEM

Veselka Vlahova
Agricultural University of Plovdiv, Bulgaria

Abstract: Organic agriculture is a specific method of production that supports ecological
balance and has a minimum negative impact on neighboring natural ecosystems and on human
health. An experiment was carried out in 2009- 2011 on the territory of a certified ecological
farm of the Agroecological Centre at the Agricultural University-Plovdiv (Bulgaria). The
experiment aims at researching the impact of applied biofertilizers on the phenological
development, the biometric and physiological parameters of seedlings and the field conditions of
organically cultivated pepper cv. Kurtovska Kapiya 1619, under the agroecological conditions of
the region of Plovdiv. The study included biofertilizers- Lumbrical, Boneprot, Seasol, Baikal
EM, Bio One, Emosan. Statistical data processing was done by Microsoft Office Excel 2017,
SPSS and BIOSTAT. The stimulation effect on the growth of the vegetative organs in the
seedling stage is the highest upon feeding with the biofertilizer Emosan on the Boneprot basic
fertilization (2009, 2010, 2011). The biometric status of plants grown under field conditions
confirms the stimulating effect of biofertilizers, as also established in seedling production. At the
stage fruitfulness the application of Baikal on basic fertilization with Boneprot (2009, 2010,
2011) had the best stimulating effect on the net photosynthetic rate, and Bio One on basic
fertilization with Boneprot (2009, 2011) had the highest impact on transpiration intensity and
stomatal conductance, thus determining the specifics of the positive impact of the application of
the biofertilizers in the agroecosystem. There is linear dependence between the temperature sum
and the duration of the periods - from sprouting to the first true leaf (inclusive) at values of
R=0.778, flowering (including the stages of flower bud and flowering) at values of R=0.92, and
fruitfulness at values of R=0.918. The same may be used for prognostication of the duration of
the separate periods of vegetation and the used variety of pepper. The application of biofertilizers
aims at the optimization of the fertilization system in order to ensure the stable ecological
environment in the agro-ecosystem without any environmental risk.

Key words: biofertilizers, Capsicum annuum L., leaf gas exchange, organic agriculture,
phenological development, seedlings, vegetative growth.
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INTRODUCTION

Agriculture has been practised for more than 10,000 years (Bellwood, 2005). For most of
that period there were no synthetic fertilizers or pesticides, as this was an era of ancien régime
for agriculture where practices were de facto organic (Paull, 2010). The agriculture production
totally depends on the fertility level of the soil (Sharma et al., 2012). Organic farming has
emerged as an important priority area globally in view of growing demand for safe and healthy
food (Saini and Kumar, 2014) and concerns on environmental pollution associated with
indiscriminate use of agrochemicals (Goutami et al., 2017).Organic agriculture provides high-
quality production, while being at the same time a decisive element for the multi-functional
development of the agricultural areas, thus ensuring sustainable development (Vlahova, 2013a;
Arabska, 2014; Arabska and Velikova, 2017; Popova, 2019), with minimal impact on ecological
factors such as soil fertility (Méder et al., 2002; Zargar et al., 2017; Bozhanska et al., 2019;
Guilherme et al., 2020). Organic manure plays a direct role in plant growth as a source of all
necessary macro and micronutrients in available forms during mineralization, improves the
physical and chemical properties of soils (Chaterjee et al., 2005; Badzhelova et al., 2016; Risal
and Halim, 2020), and makes the ecosystem healthier (Mishra and Dash, 2014; Bozhanska
2018). Biofertilizers have emerged as potential environmentally friendly inputs that are
supplemented for proper plant growth (Khan and Naeem, 2011; Mazid et al., 2012; Churkova
and Bozhanska, 2016; Sheikh et al., 2017). A biofertilizer can be defined as formulations of live
microorganisms when inoculated to seeds, on plant foliage, or to soil establishes in the
rhizosphere, and promotes the growth of the host plants by increasing availability of primary
nutrients (Mazid et al., 2011; Mazid and Khan, 2014; Raffi, 2018). Organic farming relies on
local varieties (Kostadinova and Popov, 2012; Antonova et al., 2012a; Yakimov, 2013;
Dintcheva et al., 2016; Enchev and Kokindonov, 2016; Dintcheva et al., 2020), with efforts to
develop more sustainable hybrid varieties that are more resistant and suitable for organic
production (Antonova, 2012; Antonova et al., 2012b; Todorova, 2013; Zorovski et al., 2018).

Studies of pepper cv. Sofiiska Kapiya have been carried out under the conditions of
organic agriculture with presentation of the impact of the solid biofertilizers applied (in
combination with liquid biofertilizers or applied separately as basic fertilization) on the
parameters of leaf gas exchange and vegetative growth in the case of seedlings (Vlahova and
Popov, 2014) and under conditions of field production (Vlahova et al., 2014). The incorporation
of biofertilizers in the soil plays a major role in improving the leaf gas- exchange parameters of
red pepper for grinding (Berova and Karanatsidis, 2008) and young tomato plants (Zlatev and
Popov, 2013) cultivated under organic field conditions. Scientific researches in the field of
phenological development of pepper upon field organic production are insufficient, as there are
publications on cv. Sofiiska Kapiya (Vlahova, 2013b, Vlahova et al., 2015), but there are no
publications on cv. Kurtovska Kapiya 1619, thus determining the topicality of the research.

The experiment aims at researching the impact of applied biofertilizers on the
phenological development, the biometric and physiological parameters of seedlings and the field
conditions of biologically cultivated pepper of the variety of Kurtovska Kapiya 1619, under the
agroecological conditions of the region of Plovdiv.

MATERIAL AND METHODS

An experiment was carried out in 2009- 2011 on the territory of a certified ecological
farm of the Agroecological Centre at the Agricultural University-Plovdiv (Bulgaria), with the
pepper variety of “Kurtovska Kapiya 1619”. The soil is alluvial, having light sandy-clay
structure, good porosity (Koynov et al., 1998). The study included biofertilizers- Lumbrical,
Boneprot, Baikal EM, Seasol, Emosan, Bio One, belong to the list of permitted biofertilizers in
the European Union ‘Organic’ Regulation (EC) No. 889/2008. Sowing of pepper seeds took
place in the second half of March. The experiment included 4 replications of 1 m? each. Solid
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biofertilisers Boneprot and Lumbrical were applied in the soil and incorporated prior to the time
of sowing in two concentrations i.e. optimal (corresponding to 70 kg/da for the Boneprot and
400 L/da for the Lumbrical) and reduced by 50%. In the process of seedling production liquid
biofertilizers imported twice, i.e. in the soil before sowing of seeds in concentration-1:1000 for
Baikal; 1:500-0.3-0.4 L/da for Seasol; 15 L/da for Emosan; 165 ml/da for Bio One and at the end
of the seedling growing in the same concentrations. The experiment was done according to the
method of long plots, into four replications, with a size of the test plot of 9.6 m?, according to the
planting scheme 120+60x15 cm. Two basic fertilizations were used, namely: Boneprot and
Lumbrical, applied into the soil through incorporation prior to planting of the seedlings on the
field. They were applied in two concentrations, i.e. optimum (corresponded to 70 kg/da for the
basic fertilization with Boneprot and 400 L/da for the basic fertilization with Lumbrical) and
these concentrations reduced by 50%. The liquid biofertilizers Baikal EM, Seasol, Emosan and
Bio One were introduced into the soil as feeding twice during vegetation, at the stages ‘flower
bud’ and at the ‘mass fruitfulness’, in following concentrations: 1:1000 for Baikal EM; 1:500,
i.e. 0.3-0.4 L/da for Seasol; 15 L/da for Emosan and 165 ml/da for Bio One (Vlahova 2013a).

Characteristics of the biofertilisers:

Boneprot (Arkobaleno, Italy) is a pellet organic fertilizer. Composition: (organic nitrogen
(N)-4.5%; phosphorus anhydride (P20s) total-3.5%; potassium (K20) - 3.5%; calcium (CaO)-
5-8%:; organic carbon (C) of biological origin - 30%; humidity-13-15%; pH in water- 6- 8.

Lumbrical (Bulgaria) consists of the excrement of Californian red worms (Lumbricus
rubellus and FEisenia foetida). The commercial product has humidity of 45-55% and organic
substance content of 45-50%. Composition: NH4N-33.0 ppm; NO3N- 30.5 ppm; P20s5-1410 ppm;
K20- 1910 ppm; humic and fulvic acids, useful microflora 2x10'*pce/g, pH of 6.5-7.0.

Baikal EM-1Y (Ukraine) includes effective microorganisms (EM), mixed cultures of
useful microorganisms, which are antagonists with respect to the pathogenic and conditionally
pathogenic microflora. Composition: Organic carbon (C)- 0.15%; total nitrogen- 0.01%; total
phosphorus (such as P202)- 0.001%; total potassium (K20)- 0.02%; pH- 3.2 and secondary
microflora, a total titer of 10%- 107.

Seasol, Earthcare, (Australia) is an extract of brown algae Durvillaea potatorum and
contains 60% of alginic acids, raw protein (2.5+0.1% w/w), alginates (6£2% w/w). Has a variety
of mineral elements and traces of Ca (0.05+0.03% w/w), N (0.10£0.05% w/w), P (0.05+£0.02%
w/w), K (2.0+£0.5% w/w) and cytokines and pH (10.5+ 0.5% w/w).

Emosan, HemoZym NK, (Arkobaleno, Italy) contains total nitrogen (N)- 5%; organic
nitrogen (N)- 5%; organic carbon (C) of biological origin- 14%; protein- 34 p/p; humidity-
65 p/p; K- 0.4 p/p; P- 0.06 p/p, etc.; pH-7.0- 10.0.

Bio One (USA) consists of living organisms and is 100% natural liquid concentrated
microbiological product. Bacterial inoculation includes two types of microorganisms- aerobic
(Azotobacter vinelandii) and anaerobic (Clostridium pasteurianum). It is recommended for
increasing the nitrogen fixation in the soil. It is applied in soil.

Variants: 1.Control (non-fertilized); 2. Basic fertilization with Boneprot (optimum
concentration); 3. Basic fertilization with Boneprot (50%)+ Baikal EM; 4. Basic fertilization
with Boneprot (50%)+ Seasol; 5. Basic fertilization with Boneprot (50%)+ Emosan; 6. Basic
fertilization with Boneprot (50%)+ Bio One; 7. Basic fertilization with Lumbrical (optimum
concentration); 8. Basic fertilization with Lumbrical (50%)+ Baikal EM; 9. Basic fertilization
with Lumbrical (50%)+ Seasol;10. Basic fertilization with Lumbrical (50%)+ Emosan; 11. Basic
fertilization with Lumbrical (50%)+ Bio One.
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Study Indicators:

Vegetative growth. At the end of the seedling stage and the end of the vegetation (at the
mass fruit yield stage) there were 10 plants per variant analyzed, namely the biometric
parameters: plant height (cm) and number of leaves.

Leaf gas exchange parameters are Net photosynthetic rate-Px (umolms!), Transpiration
intensity- E (mmolm™s™') and Stomatal conductance- gs (molm™s™!), using a portable infrared gas
analyser LCA- 4 (ADC, Hoddesdon, England). The measurements were performed in the
morning from 11 o’clock. The first measurement was taken at the ’flower bud’ stage on the
15-20 day after the application of the liquid biofertilizers and the second measurement was taken
at the stage of the 'mass fruit yield’.

Phenological development. The occurrence of the phenophase was determined (in days):
from the sowing for the sprouting phenophase and from the sprouting for the phenophases-
cotyledons, first true leaf, flower bud, flowering, ripening, and botanical maturity. The beginning
of each phenophase was determined at 10% of - and the mass entry was at 75% of all plants
under observation. During the vegetation period 10 pre - marked plants were subject to the
observations in the field condition (Ganeva, 1984).

Statistical data processing- Microsoft Office Excell 2010, ANOVA (SPSS treatment 7.5)
and BIOSTAT. All data were analyzed by using Duncan’s multiple range test (Duncan, 1955) at
the P<0.05 level. BIOSTAT was used to compare the results as compared to the control.

RESULTS AND DISCUSSION
The maximum seedling height in 2009 was reported for the combined application of
Baikal with the two basic fertilizations, as the difference between them was proven for P<0.05
(Table 1).
Table 1. Height of plants (cm) at the end of the seedling stage

2009 2010 2011

Variants

Mean; St. Dev. GD Mean; St. Dev GD Mean; St. Dev. GD
Control 14.05+£0.243 1 Base 16.53 +£0.386 © Base | 15.02+0.012°¢ Base
Boneprot (opt.) 15.36 £0.062 +++ 17.00 £ 0.206 © ++ 16.31 £0.441 ¢ +++
Boneprot (50%)+ Baikal 18.32+0.191 2 +++ 17.19+£0.234 ¢ +++ 17.57 £0.067 ® +++
Boneprot (50%)+ Seasol 16.66 +0.398 © +++ 17.00 £ 0.270 ++ 17.51 £0.035° +++
Boneprot (50%)+ Emosan 17.62 £0.024 ° +++ 17.78 £0.036 * +++ 17.74 £0.023 * -+
Boneprot (50%)+ Bio One 1520 £0.147 -+ 16.79 £ 0.498 ¢ + 16.66 £0.051 ¢ +++
Lumbrical (opt.) 16.92 +£0.539 ¢ +++ 17.20+£0.217 ¢ -+ 16.61 £0.070 +++
Lumbrical (50%)+ Baikal 17.62 £0.495° +++ 17.69 £0.070 +++ 17.63 £0.026 ® +++
Lumbrical (50%)+ Seasol 15.08+0.012¢ -+ 17.51 £0.064 b ++ 17.53+£0.275%® +++
Lumbrical (50%)+ Emosan 17.30 £0.254 ¢ -+ 17.70 £ 0.065 % ++ 17.65+0.101 % -+
Lumbrical (50%)+ Bio One 14.51£0.081 " +++ 17.54 £0.069 ® ++ 16.68 £ 0.334¢ +++
GD 59%: GD 19%; GD 0.1% 0.20; 0.27; 0.36 0.21; 0.29; 0.39 0.19; 0.26, 0.35
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In 2010 the highest values were achieved upon the combined application of Emosan with
Boneprot and the difference between the average ones, as compared to the control, was very well
proven for Po.i%. In 2011 it was established that Emosan had a positive effect regardless of the
basic fertilization, as in all variants the differences, as compared to the control, were very well
proven for Po.i%. A positive effect of the combined application of Emosan with the two basic
fertilizations was established in 2009 on a number of leaves per plant, as the difference, as
compared to the control, was very well proven for Po.i% (Table 2). As regards the indicator
commented above, in 2010 higher values were reported for all variants cultivated on basic
fertilization with Lumbrical, which was probably due to the physico-chemical properties of
Lumbrical and its easier absorption by plant roots. Upon feeding with Bio One, Baikal and
Emosan on basic fertilization with Lumbrical, the differences between the average ones
compared to the control were very well proven for Po.1%. In 2011 the highest value was reported
for the combined application of Emosan with the two basic fertilizations, as compared to the
control the difference between the average ones was well proven for Pi%. Feeding with a
combination of biofertilizers during the seedling period resulted in an increase of the number of
leaves.

Table 2. Number of leaves per plant at the end of the seedling stage

2009 2010 2011

Variants

Mean; St. Dev. GD | Mean; St. Dev GD | Mean; St. Dev. GD
Control 547+1.4574 Base 533+£1.345¢ Base 5.20+0.414° Base
Boneprot (opt.) 6.87 + 0.640 ¢ ++ 5.87 £ 1.246 % ns 5.87 £0.640 @ ns
Boneprot (50%)+ Baikal 5.87+0.352¢ ns 6.33 +0.488 bed + 6.33+1.1132 +
Boneprot (50%)+ Seasol 6.00 £ 1.069 ©d ns 6.00 £ 0.655 ode ns 6.20 £1.265 2 +
Boneprot (50%)+ Emosan 7.20+£0.414 2 +++ 6.33 +1.113 bed + 6.80+£0.414 % ++
Boneprot (50%)+ Bio One 6.20 £ 0.676 b ns 6.00 £ 0.655 ¢ ns 6.13+0.743 % +
Lumbrical (opt.) 7.00 £0.535 ++ 6.13 % 0.743 o + 6.00 + 0.535 @ ns
Lumbrical (50%)+ Baikal 6.33 £ 0.488 abcd + 7.07 £0.458 ® -+ 6.40 £1.0562 ++
Lumbrical (50%)+ Seasol 5.80 +£0.676 ¢ ns 5.80 £ 0.676 % ns 6.20 £ 0.414 % +
Lumbrical (50%)+ Emosan 7.13 £ 0.640 @ +++ 6.80 £ 0.414 2b° ++ 6.60 = 0.507 2 ++
Lumbrical (50%)+ Bio One 6.87 £ 0.352 abc ++ 7.20+0.414% - 6.40 +£0.986 ¢ ++
GD 59%; GD 1%; GD 0.1% 0.83; 1.14; 1.54 0.77; 1.05; 1.43 0.87; 1.19; 1.61

In 2009 the net photosynthetic rate- (Pxn) at the seedling stage had a higher value in the
combined variants of biofertilizers on basic fertilization with Boneprot (Table 3). In 2010 the
best indicators were reported for Pn upon combined application of Emosan with the two basic
fertilizations, as the difference was well proven for Pi%. In 2011 Px had its maximum value upon
optimum concentration of basic fertilization with Boneprot, as in all variants, as compared to the
control, the difference between the average ones was very well proven for Po.1%.
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Table 3. Rate of the net photosynthetic-(Py)- (umolm™2s™) at the seedling stage

Variants 2009 2010 2011

Mean; GD Mean; GD Mean GD
Control 19.00 < Base 18.59 < Base 15.90 ¢ Base
Boneprot (opt.) 22.04° g 17.68 9 ns 2420+ o
Boneprot (50%)+ Baikal 21.26% ++ 16.98 ¢ ns 20.76 -+
Boneprot (50%)+ Seasol 21.77% ++ 17.28 ¢ ns 22.90° +++
Boneprot (50%)+ Emosan 19.62° ns 23.1° I 18.10° ——
Boneprot (50%)+ Bio One 19.93 be ns 21.04 abe ns 17.10 ¢ +
Lumbrical (opt.) 19.11¢4 ns 16.84 ¢ ns 16.90 & +
Lumbrical (50%)+ Baikal 17.96 4 ns 17.724 ns 19.404 +++
Lumbrical (50%)+ Seasol 20.12 be ns 18.00 <« ns 21.60 ¢ ++
Lumbrical (50%)+ Emosan 18.66 <0 ns 22.60 ++ 19.18 ¢ —
Lumbrical (50%)+ Bio One 18.76 < ns 19.81 bed ns 20.57°¢ +++
GD 59%; GD 19%; GD 0.1% 1.55; 2.15; 3.11 2.91; 3.96; 5.36 0.90; 1.28; 1.86

In 2009 the highest transpiration intensity was reported for the combination of Bio One
and Lumbrical, as the difference between the averages ones, as compared to the control, was
very well proven for Po.i% (Table 4). In 2010 the best indicators of transpiration intensity were
reported for basic fertilization with Boneprot in combination with Bio One, followed by Emosan,
as the difference between the averages ones, as compared to the control, was very well proven
for Po.1%. In 2011 the transpiration intensity reached its maximum rate in the case of Baikal on
basic fertilization with Lumbrical, as the difference between the averages ones, as compared to
the control, was very well proven for Poi%. Stomatal conductance- (gs) showed distinct
dynamics, as the highest rate was reported for the case of feeding with Bio One on basic
fertilization with Boneprot (2010, 2011) and for Emosan on basic fertilization with Lumbrical
(2009, 2010) (Table 5).

Upon biological development of pepper under field conditions in the end of the
vegetative period, the maximum value in 2009 was reported for the combination of Seasol on
basic fertilization with Boneprot, which was further confirmed in 2010 and 2011 (Table 6). This
stimulating effect is probably due to a seaweed extract in Seasol containing auxins and alginates
that import nutrients in an easily accessible form, which are transformed by microorganisms and
are easily absorbed by plants in order to accumulate organic mass. The additional vegetative
feeding with biofertilizers is characterized with more distinct growth as compared to the
independent application of the basic fertilization in optimum concentration (2009, 2010). In 2009
the largest number of leaves per plant was reported for the variant with application of Baikal on
basic fertilization with Lumbrical-172,0 pcs/plant (Table 7). In 2010 and 2011 the best values
were reported for the combined application of Emosan with the two basic fertilizations. In all
variants, when compared to the control, the difference between the average ones was very well
proven for Po.i%. The biometric status of plants grown under field conditions confirms the
stimulating effect of biofertilizers, as also established in seedling production. The additional
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import of liquid biofertilizers provides an opportunity for more prolonged assimilation of
nutrients by plants, which supports the vegetative development and creates an opportunity for
shaping a strong habitus with a better assimilation apparatus.

Table 4. Intensity of transpiration-(E) (mmolm™s') at the seedling stage

Variants 2009 2010 2011
Mean; GD Mean; GD Mean; GD
Control 0.96 Base 1.49° Base 1.53 b Base
Boneprot (opt.) 1.65° -+ 1.69° ns 1.02 ¢ +
Boneprot (50%)+ Baikal 1.43¢ -+ 1.74° ns 1.19 bed ns
Boneprot (50%)+ Seasol 1.39¢ ot 2.17% - 1.28 bed ns
Boneprot (50%)+ Emosan 0.92f ns 2,51 +++ 1.4] bed ns
Boneprot (50%)+ Bio One 1.05 d ns 2.54%2 +++ 1.98 2 ++
Lumbrical (opt.) 1.03f ns 2242 -+ 2.00 2 ++
Lumbrical (50%)+ Baikal 0.86 f ns 232 a—— 2.40° +H+
Lumbrical (50%)+ Seasol 1.05 d ns 1.79° ns 1.58° ns
Lumbrical (50%)+ Emosan 1.174 + 24332 +++ 1.13 < ns
Lumbrical (50%)+ Bio One 2.00° +++ 2313 +++ 1.40 bed ns
GD 59%; GD 1%; GD 0.1% 0.17; 0.24,; 0.34 0.32; 0.44, 0.59 0.12; 0.17; 0.23

Table 5. Stomatal conductance (gs)- (molm-2s-1) at the seedling stage and the stage fruitfulness

Variants Seedling stage Stage fruitfulness

2009 2010 2011 2009 2010 2011
Control 0.020 0.033 0.030 0.017 0.020 0.025
Boneprot (opt.) 0.040 0.040 0.030 0.035 0.030 0.035
Boneprot (50%)+ Baikal 0.040 0.037 0.035 0.040 0.040 0.040
Boneprot (50%)+ Seasol 0.040 0.043 0.040 0.030 0.030 0.030
Boneprot (50%)+ Emosan 0.040 0.047 0.040 0.030 0.040 0.030
Boneprot (50%)+ Bio One 0.020 0.057 0.045 0.045 0.020 0.050
Lumbrical (opt.) 0.030 0.047 0.040 0.030 0.030 0.035
Lumbrical (50%)+ Baikal 0.030 0.040 0.045 0.040 0.030 0.040
Lumbrical (50%)+ Seasol 0.026 0.037 0.040 0.030 0.020 0.030
Lumbrical (50%)+ Emosan 0.040 0.057 0.030 0.025 0.040 0.040
Lumbrical (50%)+ Bio One 0.040 0.050 0.030 0.030 0.020 0.025
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Table 6. Height of plants (cm) at the end of the vegetation

2009 2010 2011

Variants

Mean; St. Dev. GD Mean; St. Dev GD Mean; St. Dev. GD
Control 56.00 +0.535 f Base | 49.60+2.640 ¢ Base | 49.13+£1.408 ¢ Base
Boneprot (opt.) 58.01 £0.655 ¢ +++ 57.73+£2.764 4 -+ 56.80 £2.713 ¢ +++
Boneprot (50%)+ Baikal 62.02 £ 1.180 bed +++ 62.80+2.210% +++ 61.80 & 0.400 b° +++
Boneprot (50%)+ Seasol 65.20+£0.414? +++ 65.20+£0.414° +++ 64.40 £0.490 ° +++
Boneprot (50%)+ Emosan 60.90 = 0.876 < +++ 64.13 +£0.834 % +++ 62.60£0.712° +++
Boneprot (50%)+ Bio One 61.81£0.561 b +++ 57.80+1.3734 +++ 57.00 +2.338 ¢ o+
Lumbrical (opt.) 63.12 +0.495% +++ 57.00 +1.4144 +++ 57.67 £0.943 4 +++
Lumbrical (50%)+ Baikal 62.60 % 0.507 b4 +++ 62.87 = 0.352 b +++ 62.00 + 0.730 b +++
Lumbrical (50%)+ Seasol 63.92 +£0.743 % -+ 61.20+2.678°¢ +++ 62.73 £0.998 b +H+
Lumbrical (50%)+ Emosan 62.30 + 1.280 b« +++ 64.00 + 0.926 +++ 62.00 + 0.632 b +++
Lumbrical (50%)+ Bio One 60.42 +0.9404 +++ 57.80+£2.007 ¢ +++ 60.80 + 0.653 © +++
GD 59%; GD 19%; GD 0.1% 2.06,2.81; 3.80 1.57; 2.15; 2.90 1.44; 1.96; 2.66

Table 7. Number of leaves per plant at the end of the vegetation
2009 2010 2011

Variants

Mean; St. Dev. GD | Mean; St. Dev GD | Mean; St. Dev. GD
Control 99.0£9.219¢ Base 79.0+£5.213°¢ Base 76.9 +11.109 ¢ Base
Boneprot (opt.) 131.0+9.672¢ +++ 132.0 £ 15.454 4 +++ 129.0 + 17.497 ¢ +++
Boneprot (50%)+ Baikal 168.0 £ 25.387% -+ 148.0 £ 6.761 # +++ 154.7 £19.751 -+
Boneprot (50%)+ Seasol 163.0 £ 18.4062 +++ 143.0+£10.518 % +++ 150.7 £9.903 2 -+
Boneprot (50%)+ Emosan 158.0 £ 9.666 3¢ +++ 154.1+£15.306® +++ 159.3 £18.7302 +++
Boneprot (50%)+ Bio One 159.0 £31.156% +++ 125.0 +13.537 4 -+ 135.6 +23.609 b +++
Lumbrical (opt.) 146.0+ 14.233%¢ | +++ | 1300+ 14.913¢ | +++ | 1408+3.529% | +++
Lumbrical (50%)+ Baikal 172.0 £20.363* +++ 149.2 +6.349 2 +++ 151.2£23.346® +++
Lumbrical (50%)+ Seasol 156.0 £18.7318%¢ | +++ 144.7 £9.933 @ +++ 149.0 £21.344 % +++
Lumbrical (50%)+ Emosan 163.0£11.770 +++ 151.0 £ 14.248 ® +++ 156.3 £16.4652 +++
Lumbrical (50%)+ Bio One 142.0 +10.229¢¢ +++ 134.0 + 13.468 < +++ 147.7£7.218 % +++
GD 59%; GD 19%; GD 0.1% 14.30; 19.50; 26.39 9.35; 12.75; 17.26 13.10; 17.86; 24.17
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At the stage fruitfulness the highest net photosynthetic (Pn) rate was reported for Baikal
on basic fertilization with Boneprot (2009, 2010, 2011) (Table 8). The results give grounds to
draw a conclusion that at this stage the photosynthetic activity is more stable, for the plants have
reached greater vegetative mass, which is probably due to the imported biofertilizer Baikal,
which provides good absorption of the nutrients necessary for the growth of the pepper plants.

Table 8. Rate of the net photosynthetic- (Px) (umolm™s™) at the stage fruitfulness

Variants 2009 2010 2011

Mean; GD Mean; GD Mean GD
Control 8.531 Base 12.10¢ Base 9.90 ¢ Base
Boneprot (opt.) 9.85h +++ 13.50 + 10.72 ¢ ns
Boneprot (50%) + Baikal EM 1578 e 16.51 - 1535° .
Boneprot (50%) + Seasol 13.84¢ ++ 14.17 b¢ +++ 14.72 % ot
Boneprot (50%) + Emosan 14.80 ¢ +H+ 14.16 b -+ 14.96 2 -+
Boneprot (50%) + Bio One 11.53¢ ++ 14.33 be +H+ 13.88" +++
Lumbrical (opt.) 10.07 b +++ 14.40 b¢ +++ 10.12 4 ns
Lumbrical (50%)+ Baikal EM 15.05° -+ 14.55 b - 14.90 +++
Lumbrical (50%) + Seasol 13.30f -+ 14.56 b -+ 12.44¢ +++
Lumbrical (50%) + Emosan 14.48 ¢ +H+ 14.94 +H+ 14.57 ® +++
Lumbrical (50%) + Bio One 13.62¢ +++ 14.50 be -+ 11.85¢ -
GD 59%; GD 1%; GD 0.1% 0.23; 0.32; 0.43 1.11; 1.51; 2.05 0.87; 1.19; 1.61

Transpiration intensity in 2009 had its highest rate upon the combined application of
Bio One on basic fertilization with Boneprot, which was confirmed in 2011. The difference
between the averages ones, as compared to the control, was very well proven for Po.i% (2009,
2011). The higher intensity of transpiration ensures better water status of the studied plants and
better flow of the physiological processes within them (Table 9). The results for the Stomatal
conductance in the stage fruitfulness show that the maximum value was reported for Bio One on
basic fertilization with Boneprot (2009, 2011) (Table 5). The application of Baikal on basic
fertilization with Boneprot (2009, 2010, 2011) had the best stimulating effect on the net
photosynthetic rate-(Pn), and Bio One on basic fertilization with Boneprot (2009, 2011) had the
highest impact on transpiration intensity- (E) and stomatal conductance- (gs), thus determining
the specifics of the positive impact of the application of the biofertilizers in the agroecosystem.

Upon following up the phonological development of pepper cv. Kurtovska Kapiya
1619, it was established that during the three vegetative years there was earlier entry into the
pheno-stages of plants fed with the biofertilizers Baikal and Emosan on the Boneprot basic
fertilization and on the Lumbrical basic fertilization, thus confirming that the combinations of
introduced nutritional substances with additional feeding ensured the deployment of productive
capacities of pepper (Vlahova, 2013a). It was established that the agrometeorological conditions
were very suitable and, when combined with adequate agrotechnical events, contributed to the
development of the crop. The specialized scientific literature presents information regarding the
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impact of the temperature sum on the duration of the vegetative period for the various crops, as
well as its impact on time and the duration of the separate phenophases (Kirchev et al., 2010;
Kirchev et al.,, 2014). As a result of such impact, mathematical dependences have been
established on Vlahova et al., (2015) for cv. Sofiiska Kapiya.

Table 9. Intensity of transpiration- (E) (mmolm™2s) at the stage fruitfulness

Variants 2009 2010 2011

Mean; GD Mean; GD Mean; GD
Control 1.19f Base 1.47¢ Base 1.63 < Base
Boneprot (opt.) 1.76 ¢ +++ 1.79* +++ 1.41°¢ ++
Boneprot (50%) + Baikal EM 1.80 b +++ 1.54 be ns 1.82b¢ +
Boneprot (50%) + Seasol 1.614 +++ 1.57 b ns 1.66 < ns
Boneprot (50%) + Emosan 1.46 +++ 1.60 b ns 1.75 < ns
Boneprot (50%) + Bio One 1.972 +++ 1.48 be ns 2.01% +++
Lumbrical (opt.) 1.44¢ +++ 1.55 e ns 1.95%® -+
Lumbrical (50%) + Baikal EM 1.92 % -+ 1.56 ¢ ns 1.73 ¢ ns
Lumbrical (50%) + Seasol 146°¢ -+ 1.63° + 1.64 < ns
Lumbrical (50%) + Emosan 1.35¢ +++ 1.49 b ns 1.76 < ns
Lumbrical (50%) + Bio One 1.53¢ +++ 1.55 b ns 1.62¢ ns
GD 59%; GD 19%; GD 0.1% 1.12;1.17; 1.22 0.13;0.17; 0.24 0.15; 0.21; 0.28

Linear dependences by periods have been established as regards the conditions of the
present experiment, as follows: Fig. 1 presents the dependence between the temperature sum and
the duration of the period from sprouting to the first true leaf (inclusive). The same is positive
and averages the empirical points at R=0.78.
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Fig. 1. Dependence between > T° and the duration of sprouting to the first true leaf (inclusive)
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There is a closer dependence relevant to the period of flowering and the period of
fruitfulness. The results are presented in Figure 2 and in Figure 3 respectively, at R>0.9.

26
25
24
23
22
21
20
19 -
18 -
17 -
16 -
15

@ empirical points
=—T=0.037t°+2.885

T (days)

Tt°C

350 380 410 440 470 500 530 560

Fig. 2. Dependence between > T° and the duration of the flowering period (flower
bud-+flowering)

These dependences may be used for prognostication of the duration of the separate
periods of vegetation of the used variety of pepper based on the data about the temperature sum
throughout the certain vegetation or a part of it. There is linear dependence between the
temperature sum and the duration of the periods - from sprouting to the first true leaf (inclusive)
at values of R=0.778, flowering (including the stages of flower bud and flowering) at values of
R=0.92, and fruitfulness at values of R=0.918. The same may be used for prognostication of the
duration of the separate periods of vegetation and the used variety of pepper.
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Fig. 3. Dependence between > T° and the duration of the period of fruitfulness
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CONCLUSIONS

The combined application of biofertilizers has a stimulating effect on the height of plants
and the total number of leaves per plant, which is typical upon the application of Emosan on
basic fertilization with Boneprot, thus representing convincing evidence for the beneficial impact
of the biofertilizers applied during seedling production. The combined application of the
biofertilizers included in the experiment (as basic fertilization and additional feeding) improves
the physiological status of the plants. The application of biofertilizers aims at the optimization of
the fertilization system in order to ensure the stable ecological environment in the agro-
ecosystem without any environmental risk.
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STUDY OF SAMPLES FROM THE NATIONAL COLLECTION
OF MILLET (PANICUM MILIACEUM L.) GROWN FOR GRAIN
AS A SECOND CROP IN CENTRAL SOUTH BULGARIA

Ivan Alexiev
Institute of Plant Genetic Resources — Sadovo, Bulgaria

Abstract: The study was conducted in the period 2010-2012 in the experimental field of
IPGR Sadovo. The aim of the study is to to select samples, suitable for growing as a second crop
in the conditions of Central Southern Bulgaria study by evaluation of the rich diversity in the
National Millet Collection. 10 variants have been studied, five of which are earlier ripening and
the other five have longer vegetation. It was found that for the three-year study period the
average yield of the experiment was 233.47 kg/da. Samples Ne 169 and Ne 136 with an average
yield of 264.22 kg/da and 263.36 kg/da, respectively were selected. These samples exceed the
standard variety by 65.86 kg/da and 65.00 kg/da, respectively, or expressed as a percentage — by
33.20% and 32.77%. The selected samples are suitable for direct implementation in crop
production. A multi-year date experiment with a duration of 10 years was carried out. The date,
until which the sowing of millet as a second crop is possible, was determined. The results show
that when sowing is done until June 15, the risk is justified.

Keywords: millet, genetic resources, yield, agrotechnique.

103



Cnucanue 3a Hayka ,,Hoso 3nanue “ 9-3 (2020)

IHPOYUYBAHE HA OBPA3IIU OT HAIIMOHAJIHATA
KOJIEKIUA ITPOCO (PANICUM MILIACEUM L..),
OTIVIEZKIAHUA 3A 3bPHO KATO BTOPA KYJITYPA B
HEHTPAJIHA IO’KHA BBJIT'APUA

HUBan AnexkcueB
Hncmumym no pacmumennu eenemuunu pecypcu — Cadoso

Pe3tome: OmnutsT € mpoBeneH mnpe3 nepuoga 2010-2012 r. B ONMTHOTO TMOJIE Ha
HPI'P CanoBo. lleara Ha wu3cinenBaHeTO € upe3 IpoyyBaHe Ha Ooratoro pasHooOpasue B
HanmonannaTa KOJeKIus mpoco Aa e M3JIb4aT 00pasiiy, MOAXO SN 33 OTIIISKIaHe KaTo BTOpa
Kyntypa B ycnoBusata Ha Llentpanna KOxna bearapus. I[Ipoyuenu ca 10 BapuanTa Kato ner ot
TAX ca IMO0-paHO3peiH, a JAPYTUTe IEeT ca C MOo-AbJra Bereranus. YCTaHOBEHO €, 4e 3a
TPUTOIMILIHUS NEPHOJ HA NPOYyUYBaHe CpelHUAT no0uB oT onuta e 233,47 kg/da. Uznbuenu ca
obpazmu Ne 169 m Ne 136, cboTBeTHO ChC cpeseH nobuB 264,22 kg/da u 263,36 kg/da. Tesn
oOpa3iu mpeBuIIaBaT CTaHAapTa, choTBeTHO ¢ 65,86 kg/da m 65,00 kg/da unu uszpazeHo B
niporieHT — ¢ 33,20% u 32,77%. 3nbuennte oOpas3iuy ca MOAXOIAIIN 32 JUPEKTHO BHEIPSIBAHE B
MPOU3BOJCTBOTO. M3BeJeH € M MHOIOrOAMIIEH JaToB ONHUT € Mpoab/ukuTenHocT 10 r. ¢
MIOMOLITa, Ha KOUTO € ONPEENIEHO JI0 KOsl JlaTa € Bb3MOKHA ceuTOaTa Ha MPOCOTO KaTo BTOpa
Kyntypa. Pe3ynrature nokassar, ye npu centda 0 15 roHM pUCKBT € ONpaB/aH.

KurouoBu xymu: npoco, FeHETUYHH peCypcH, 100UB, arpOTEXHUKA.

BBBEJIEHUE

I'moGaHOTO 3aTOIUIsIHE HA KIIMMAaTa, KOETO BCE TI0 0CE3aeMO CE€ UyBCTBA U Y HAC, TOCTaBs
peauna mpobieMu mpej ChbBPEMEHHOTO 3emenenuero. OT elHa CTpaHa HaMalsBallUTe 3UMHHU
BAJECXKU TMpe3 TOCIeTHUTE TOAMHM HHM KapaT BCe II0-4eCTO Ja ce oOpbllaMe KbM
MO-HETPAIUIIMOHHN W CyXOycToWumBH KynaTypu. OT apyra cTpaHa HapacTBamius Opoil Ha
HACeJICHHETO Ha 3eMATa HU NPUHYXJaBa Ja ThPCUM YIUTBTHSBAIIUM CEUTO0000pOTa KYyJITYpH,
KOUTO MOTAT Ja ce OTTJIeKIAT KaTo BTopa KyJITypa.

Enna takaBa anrepHatuBa € mpocoro. To € eauH OT Hau-CTapuTe BUIOBE, 3a€IHO C
MIIeHMIIaTa, KOUTO 3alo4yBaT Ja ce OTIMexaaT oT yoBeka. Hali-ronsmo pazHooOpasue Ha TO3u
BHJl € YCTAHOBEHO B CTenHUTE paiioHn Ha Monronus, Uuaus n Cesepen Kuraii. 3aroBa criopen
BasunoB (1935) nenrpanHa u u3TouHa A3us ce IpHeMa 3a MbpPBHYCH (HOpMOOOpa3oBaTEIICH
LEHTbp Ha MNpocoTo. IIpocoTo € KbCHO-NpOJEeTHA 3bpHEHA KyJITypa H3BECTHA CBHC CBOETO
pa3HoO0pa3HO M3IOJI3BaHEe, MHOTO KbCa BEreTanusi U rojisiMa cyxoycroiuuBocT. [lo mmomm B
ceeroBeH Mamab 3a 2018 r. ce Hapexma Ha ceaMoO MSCTO ¢ 33 MWIMOHA XeKTapa Ciel
MIIeHMIIaTa, apeBUIla, OpPU3, COs, €4eMHK U copro. /[oOuBHUTE B cBETa CPEAHO C€ JBUKAT OKOJIO
70 — 90 kg/da (SIukoB, 2013). OCHOBHOTO My pa3NpOCTPaHEHHUE € B CYyXWUTE pailoHU Ha A3Us U
Adpuka, HO ce KyJITHBHpPA Ha BCUYKA KOHTHHEHTU. 3a bbirapus uma cBesieHus, ye mpoco ce €
OTIJIEKIAJIO OT BPEMETO HA TPAKUTE.

3BPHOTO HA MPOCOTO € M3KIFOUUTETHO MoJe3H0. To € MHoro 6orato Ha ButamuH A, E,
B1, B2, u PP. Cpabpxa ronssM HabOp OT MUHEpald KaTo MarHe3ui, Kajauid, MonubjaeH, Men,
cunuimi, 6op, Gocdop, xemnsn3o u ap. [IpocoTo € 0T MaTKOTO BUIOBE YHETO 3bPHO € C allKaJlHA
peakiys M 3amas3Ba ajJKaJIHOTO CH JEHCTBHE OOPH M ciex MpepaboTka, KOETO cromMara 3a
M3KJIIOUYUTETHO JIECHOTO My ycBosiBaHe. To He chabpiKa TJIyTEH U € MHOTO LIEHHO 32 X0pa KOUTO
CTpajaT OT LbOJINAKHsI (HETOHOCUMOCT KbM IiIyTeHa). [Io XpaHuTenHa CTOMHOCT ce U3paBHsBA C
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oBeca. Cpappka 10 17% cypoB NpOTEMH, Ma3HUHUTE MY CBIIO Ca Cpel Hal-BUCOKHUTE NpU
KUTHHUTE, 0€3a30THUTE EKCTPAKTHU BEIIECTBA ca B TPAHUIIMNTE HAa HOPMAITHOTO. Becuuko ToBa ro
MoCTaBsl Cpell 3ApaBociioBHUTE U ThpceHn xpanu (Nishizawa, 2003; Lee, 2010; Shahidi, 2013 u
Ip.). 3bPHOTO Ha MPOCOTO Ce MpueMa KaTo Moaxonadil ¢pypax 3a NTHIH U B CBUHEYTOSBAHETO.
W3BecTHO € u KaTo JrobuMa XpaHa 3a MOWHHU NTHIU. Pa3HOOOpa3ueTo mpu U3MONI3BAHETO MYy Ce
JIOTIBJIBA C BB3MOXKHOCTH 3a M3XpaHBaHE Ha )KMBOTHH Ha 3eJIeHO, kaTo criopen Keptukor (2015)
IpU OTTJIEKJAHETO Ha MPOCO 3a 3elieH Qypak A0OHMBa Ha CypOB MPOTEUH € MO-BUCOK OT TO3U
MOJTyueH Ipu npudupane 3a 3bpHO. M3BecTHO € ChIlo, ue AOpH U cllaMara My € C KauecTBa Ha
cpeaHo nuBaaHO ceHo (SkumoBa, MacmunkoB, 1979). Ts ce mpuema MHOro no0pe oOT
npexxuBHUTE KUBOTHU (Tomamnos, 1989).

IIpocoTo ce OTKposiBa Cpell XKUTHUTE KYyJITypU C IOCIOBHYHA CYyXOYCTOMUYHMBOCT H
M3KIIIOUMTENHO KpaTKa Beretauus. [Ipu Hero kopeHoBata cucreMa € IIMTKa, HO C MHOTO rojisiMa
CMYKaTeJIHa CHJIa U MOJKE J1a M3BJIeUEe Blara OT M0YBA JaK€ U NPHU ChAbPXKAHUE OJIN30 €IUH BT
U TOJIOBUHA OT XWUIPOCKONMMYHATa. BomompoBogHHTE ThKaHM Ha CTHOJIOTO M B KOPEHUTE ca
[I0-pa3BUTHU OT TE3U IPU MIIEHHUIaTa U oBeca. CTpoeka Ha MPOBOASIINTE ThKaHU HA IIPOCOTO 'O
npuOIMkaBaT /0 TaKWBa NPU3HATH KcepopuTH KaTto XHUTHAKa W cadiopa. PasmepsT Ha
yCTHIIaTa, Ype3 KONTO ce u3mapsBa Biararta € Mo4Td JBa MMbTU MO-MaTbK OT T€3U Ha MIICHHUIIATa
U oBeca. TpaHCIUPAIMOHHUAT KOS(QUIIMEHT Ha IMPOCOTO € IMOYTH JBa IBTH MO-MabK B
CpaBHEHHME C TO3W Ha TIIEHHUIIATa, PHXKTA, €YeMHKA U OBeca. B mpoydBaHHATa CH 3a MPOCOTO
Baltensperger (2002) o6001maBa, 4e cpejl )KUTHUTE TO WU3I0JI3Ba HAW-TIECTEIIMBO BJIaraTa U KaTo
CYyXOYyCTOMUMBa M KapOyCTOMUMBa KyITypa € MOAXOAsIIAa 32 pPalloHM C KPaThbK ABXKIOBEH
NEepUOJ U BUCOKU TemrnepaTypu. [IpurexkaBa MHOTO KpaThK BereTallMoHEeH nepuo. Paznuunure
oOpa3iu y3psiBaT y Hac 3a 45 1o 80 muu. [IpocoTo e ¢ peauiia arpoTeXHHYECKH MPEeIuMCTBA
OUYEPTAHU OT BH3MOKHOCTUTE MY 3a KbCHA CEUTOA B FTOJUHU C MPOMaIHAIN 3UMHH IOCEBH, CyIla
WIM HaJW4yve Ha CHJIHU TPAAyLIKH, a Taka ChUIO W KaTo BTOpa KyJTypa AOPH M Ha HEMOJIWBHU
wiomu (I'pamartukos, 2004; Kaume, 2006). Bcuuko ToBa mokasBa, ue Ha Ta3u KyJITypa TpsOBa
na ce 00bpHE MO-TOJIIMO BHUMAHHE.

B mMoMeHTa muomuTe Ha IPOCOTO Y HAc ca U3KIIIOYUTENHO Maliko. EfHa oT npuunHuTE 32
TOBA €, Y€ C Hesl IOYTH HEe c€ M3BBHPILIBAT HAYYHH U3CICABAHUS U JIUICBA CEICKIIMOHEH LIEHTH).
[lo nmannm Ha Xpucrodopos (1947) no mppBaTa MOJOBMHA HA JIBAaJIECETH BEK MPOYyUBAHHS ca
npaBeHu B onuTHUTE cTaHuu Ha Codust, O6pasnoB undink, Cagoso u Kapuobar, Ho ciex ToBa
T€ MOYTH crupaT. B MOMeHTa JopHu HsMa COPT PErMCTPUpPaH B HALlMOHAJIHATA COPTOBA JIUCTA HA
bvarapus.

[TonoxxurenHuTe KauecTBa Ha MPOCOTO, U3IMOJI3BAHETO MYy B ChbBPEMEHHATA AUETOJIOTHS,
OXOTHOTO My MpHUEMaHE OT J>KUBOTHUTE KaTto (ypax, Bb3MOXKHOCTUTE JAa C€ OTIIIekKAa C
pa3IMYHU HaNpaBiICHUs HA U3IOJ3BAaHE, KpaTKaTa My BEreTalus, rojiiMara CyXoyCTOMYMBOCT U
MaJKOTO HayYHHU HM3CJENIBaHUSA C Ta3W KyNATypa Y Hac HU HaBele Ha MJesiTa Ja ce H3Clie[Ba
BEPOSITHOCTTA 32 yYaCTHETO MYy B YIUTBTHSABAaHE Ha CEUTOOOOPBINECHUS W yBEIWYaBaHE Ha
3bpHEHATa MPOAYKIUHUS MPOYYBAIKN BE3MOKHOCTTA 32 OTIJICKIAHETO My KaTo BTOpa KyJITypa Ha
HENOJMBHU IUIOIIN, U3I0JI3BAllKN HAIIMOHAIHATA KOJIEKIUS OT IPOCO.

MATEPUAJI U METO/L

OmutsT € 3anoxken npe3 2010-2012 1. mo GJIOKOB METO B YETUPH MOBTOpeHHs ¢ 10 M?
PEKOJITHA TUIOII P HEMOJIUBHU ycioBus ¢ 10 BapuaHTa — pa3iMyHu UHTPOLYLIMpPaHU 00pa3lu
nU30paHy OT HalMOHAJHaTa KOJIEKLHUS IPOCO C HampaBieHHe 3a 3bpHO. CpaBHSABAaHETO Ha
BapuaHTUTe O€ ochinecTBeHO ¢ pyckus copT Kanenckoe ckopocmenoe (Kar. Ne 88110001)
IpU3HAT 3a CTaHAApT y Hac. M3mon3BaHa € TpaAMLIMOHHA TEXHOJIOTHUS 3a OTIVIEXKJAaHE C OpaH
ciel npudupaHe Ha MPEIIeCTBEHNKA, PAHHO MPOJIETHO YU3€EJI0BAHE U JBYKPATHO KYyJITHBUpPAHE
3a MOAJXBPKAHE HA IMOJIETO YUCTO OT IUIEBENIM Ja Kpas Ha Mecell Mall WM HavyajJoTO Ha IOHH,
KOTaTo € ochlnecTBeHa ceutOata. [lo Bpeme Ha BereramusaTa ca CHETH HEOOXOIUMHTE
MOpGOJOTMYHN U CTOMAHCKU TNoka3atenu. [IpubupaHeTo ce ochlIecTBU C mapleseH KoMOaiH
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IIPU IIBJIHA 3PAJTIOCT HA pacTeHHsTa. 3a MaTeMaTHUecka 00paboTKa Ha JAaHHUTE OT T00UB 3BPHO €
M3TOJI3BAaH JUCIIEPCUOHEH aHAIM3 C MOMOINTa Ha crathcthuecka mporpama SPSS 19.0 for
Windows.

3a yTouHsIBaHE 0 KOTa € Bb3MOXKHO J[a C€ 3acsiBa MPOCO KAaTo BTOpa KyJITypa Oe u3BeaeH
JIaTOB ONUT C TPU BapuaHTa Ha 0Opas3lM OT Pa3IMyYHH MOABAPHUETETH C PaziIMyYHA JAbDKUHA Ha
BEreTaluaTa M YeTUPU CEUTOEHM JaTU C FapaHTHPAHO MOHMKBAHE HAa 8 M’ PEKONTHA ILIOLL 3a
BCEKU BapuaHT U Bcsika jgara. O6pasuute ca Ne 88110001 — Kanenckoe ckopocnenoe Panicum
miliaceum ssp. compactum Kor.— mpuTtexasal Tomyecta METJIHMIIAa U MHOTO Kbca Bereranus, No
88110002 — Muponosckoe 85 P. miliaceum ssp. compactum Kor. ¢ HaBeieHa METJIHIIA U CPETHO
nwira Bereranus u Ne 169 - I'ynuanckoe, P. miliaceum ssp. effusum Pop. ¢ pa3kjIoHeHa MET/IHAIIA
U MO-JbJITa BETeTalus, KaTo ¥ TpuTe o0pasena ca uHTpoxyuupanu ot Pycus. [latute 3a centbda
ca OKOJIO ITBPBH Mal, KaTo HOpMaJiHa JaTa 3a CeuTOa M3I0I3BaHa 3a KOHTpoJa, 1 1oHH, 15 roHu n
30 roHM 3a centOa KaTo BTOpa KyJATypa. 3a rapaHTHpaHe NOHHKBAaHETO Ha BCSAKa JaTa Ipu
He0o0XO0IUMOCT Mpenn ceuTda ce MojuBa ¢ MUHHMAJIHO KOJIMYECTBO BOJA, JOCTaThYHO CaMo 3a
MOHWKBAaHE ¥ HEOCHTYpSBAIlO BJlara 3a pa3BUTHE Npe3 BererauusATa. 3a MO-TOJsIMa
MPEACTAaBUTEITHOCT HA MPOYYBAHETO ONMUTA O€ 3a70KeH B mpoabbkeHue Ha 10 roguau ot 2010
o 2019 r.

MNOYBEHO-KJIMMATHUYHA XAPAKTEPUCTUKA

1. Ilousena xapaxmepucmuka

[IpoyuBaHMsTa Ha KOJEKLMATAa MPOCO U M3BEJCHMS ONMUT OsIXa HAIpaBEHU B OMUTHOTO
none Ha MPI'P CamoBo. IloyBeHMST TUN HAa TMOJETO € KaHEJICHO-TOPCKH, HApUYaHU OIIIe
KaHEJIeH! CMOJHHUILIONOA00HM MOYBH MJIM KaHEeJIEHOBUIHA cMoIHULA. Criopes MpoyyYBaHUsATa Ha
Koiinos (1956) u 3nateB (1958) Te3u nouBu ce xapakTepu3upaT CbC CUBO-YEPHO OLBETSBAHE Ha
XYMYCHHUSL XOPU30HT, AOCTHraml Ha Jbja0oodnHa a0 60-80 cm, cien KoWTo ce pasmoiara
ocHOBHaTa ckaia ¢ 60-150 cm mpodui, XapakTepeH 3a THTUYHUTE CMOJTHUIIOIOA00HH KaHESICH!
TOPCKH MTOYBH.

ToBa ca cpaBHUTENHO IUTMTKM TMOYBUM ¢ MomHOCT 60-80 cm M Moxe na moeme 10
90-110 ky6.m. Boga nipu [1[1B.Te umat cpeHo TexbK MeXaHW4YeH cbeTaB. [ muHecTure ppakuuu
or 0.01 ce nmBmxar B rpanuuute oT 58%-61% OT cyXOoTO Teryio Ha MouyBara, KOUTO MpU
3acyliaBaHe B JIETHUTE Mecelu (I0JIM, aBryCT) C BUCOKM BB3JYyIIHU TEMIIEpaTypu ce 3arpssatr
cuHOo. KoraTo Brmarata B TOpHUS XOPU30HT € OJIM3Ka 10 Ta3W Ha Koe(HIMeHTa Ha 3aBSXBaHE,
TOW CHJIHO ce HamykBa Ha AbjabounmHa 10 40-50 cm. Peakuumsta Ha mouBara e OnM3Ka [0
HeytpanHara ¢ Ph - 6,5. IlouBara e OegHa Ha yCBOMM a30T, KOETO € OT BaXHO 3HAUCHHE 32
CPaBHUTEJHO IUIUTKaTa KOPEHOBA CUCTEMa Ha MPOCOTO M MO-cyiabara v yCBOsIBAIllA CIIOCOOHOCT
B CpaBHEHHE C OCTAHAINTE XHUTHU KynTypu. PocopbT € B CpeHU IpaHUIIM, a 3allaCCHOCTTA C
Kanuii e 1o6pa. OcoObeHHO BHCOKA B CpaBHEHME C JIpYT'M pallOHM Ha CTpaHaTa € U3MapseMoCTTa.
Ts e okono 2 MM mpe3 MapT U AocTUra 10 6 MM oule npe3 oHU. CaoBCKOTO MOJE € €IHO OT
Hall-3acyluiMBUTE B CcTpaHata. ToBa ce ABDKM OCHOBHO Ha IUIMTKUS HpOoQHI HAa IMOYBaTa,
BHCOKaTa H3MapsIeMOCT, Bajie)kKHaTa ,,csHKa” 000coOeHa OT miaHuHaTa Pomonmu w decture
0E3CHEKHU 3UMHU.

2. Knumamuunu ycnosus

KnumatnuynuTte nmapamerpu Ha onuTHOTO nosie B CaoBo ce GpopMupar noJ| BIUSHUE Ha
KOHTUHEHTAJIHUTE YCJIOBUS 3a TE€3M LIUPUHU, IPUMECEHU ChC CPEAU3EMHOMOPCKO BIUSHUE U C
NEPUOIMYHNA TPEHOCH Ha BB3AYIIHM Macu OT M3TOYHUTE cTenu. 1oBa ChbUETaHHE IPaBU
YCIJIOBUSATA YHUKAIHU, OCOOEHO IO OTHOILIEHHE Ha BOJHUS U TOIUIMHEH pexuM. I'pax Canoso ce
Hamupa B IIeHTpajHaTa yacT oT ['opHOTpakuiickaTa HU3MHA, pasnoyiokeHa Mexay CpeaHa ropa
U CEBEpHUTE CKJIOHOBE Ha Ponmonure. PailloHbT MMa paBHUHEH XapaKTep ¢ HAAMOPCKA BUCOYHMHA
141 m u reorpadcku koopauHatu 42.09° ceBepHa mupuHa U 24.57° U3TOYHA NBIKUHA T10
I'punynu (GPS). Bp3aymnure Teuenus no peka Mapuiia, pa3nojiokeHa Ha CeBEp OT palioHa U
[10- HUCKUTE ckaToBe Ha M3tounure Pomonu, onpenenst cpean3zeMHOMOpPCKOTO BiaustHue. Crapa
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IUTaHUHA, HAMUpAIla ce Ha CeBep OT paiioHa To Mmpe/rnasBa OT CBOOOJHHS JOCTHII HA CTYJICHUTE
BB3AYLIHH Macu OT CeBep M ceBeposamnai. Te3um ocoOeHocTH ompeaeniar kiaumara Ha CaloBo
KaTo IPEXOJHO-KOHTUHEHTAJIEH. XapaKTepHO €, Y€ 3MMara € YyBCTBUTEIHO II0-ME€Ka B
CpaBHEHHME ChC CeBepHa bbarapus, nposjerra € CpaBHUTEIHO KbCa C PSA3KO MPEMHUHABAHE KbM
JIETHU TEMIIEPATypH, JISITOTO € TOPEIllo, a €CeHTa € yAb/DKEHA 3a CMETKa Ha 3umMara. Tyk ca
U3MEPEHU €HU OT Hail-eKCTPEMHUTE TeMIIepaTypu y Hac, KaTo YeCTO MpH JIMIICA HA CHAT Mpe3
3UMara TeMieparypure naaar 1o Munyc 20 — 27°C, a npes 14ToTo 1mouty BuHaru MuHasat 40°C,
kato B CaJl0BO € U3MepeHa U Hal-BHCOKaTa MaKCHUMallHa TeMIIepaTypa U3MepeHa O(QUIIUAIIHO Y
Hac —45.2°C npe3 1916 1.

3. Aepomemeoponocuunu ycnogus

3MMHOTO BJaro3amnacsBaHe W Ipe3 TPUTE TOAMHU O€ OTHOCHUTEIHO J0OpO C BaJIEKH OT
max 200 1I/m?. JlaHHWTEe 3a TeMIepaTypaTa M BaleXHTe INpe3 BEreTalOHHUTE Mecely Ha
IIPOCOTO 32 TPUTE TOAMHHU ca oTpa3zeHu Ha Purypu 1, 2 u 3.

e TeMeparypa @ Bajexu e TeMIepaTypa @ Bajexu e TeMIiepaTypa @ Bajie:xu

433 46,7
39,7

e
21,8

E 8,3 )

v \% VI  VII VI

2010T. 2011 r. 2012 r.

@ur. 1, 2 u 3 /lanHu 3a TemnepaTypaTa U BaJleKUTe 32 MIEPHoJa OT ANPHJI 10 aBI'yCT Ipe3
2010,2011 m 2012 1.

Karo msno mpe3 TpuTe roIuMHHM YCIOBHATAa Os1Xa CPAaBHUTEIHO H3PABHEHH, 3a KOETO
rosopu u (hakTa, ue cymaTa OT BalexkuTe 3a Te3u Mecelw e 199, 252.7 u 229.1 1/m?, a cymara ot
cpenHomeceunure temmneparypu 6e 102.8, 100.9 u camo 2012 r. ce pasnuuaBa cbe 108.9°C.
ToBa 00sicHSIBa M MaJIkaTa pas3linka B CpeIHUTE NOOWBU OT omuTUTe. M3KI0OUnTEeNHO 10OPOTO
BJIaro3arnacsiBaHe OT BayiexwuTe npe3 Mail Ha 2012 r. 1 HOpMaJIHHUTE BaJIeXKU MPE3 F0JIU U aBryCT
7aBa OOSICHEHHE 3a MAaJKO II0-BHCOKHS CpelIeH AO0OMB OT OmMHUTa mpe3 Ta3su roaumHa. Huckm
TEeMIepaTypy, 3acTpallaBallld pa3BUTHETO Ha TMPOCOTO IMpe3 Te3u TOAMHM He Osxa
KOHCTAaTHPaHH, HO CPEAHOMECEYHHTE TEeMIIepaTypu TNpe3 OJM W aBIyCT HaJBHUIIABaXa
3HAYUTEIHO JaHHUTE OT MHOT'OT'OAUIIHUTE U3CIICABAHUS.

PE3YJITATU U OBCBHXJIAHE

[IpocoTo € enHa OT MaJIKOTO KYJITYpH, KOSATO MOKE Jla C€ OTIJIeXk/1a KaTo BTOpa KyJITypa
IIPY HETIOJIMBHU YCJIOBUSA. 3a NOTBBP)KJIEHUE HA TOBA TBBPIEHUE, B yciosusaTra Ha Canoso, ce
IIPOBEJIE CPAaBHUTEJIEH COPTOB OIMT, C TEXHOJIOTHS Ha OTIVIEKJAHE 3a 3bPHO KaTo BTOpa KyJITypa
npe3 nepuoaa 2010-2012 r. HauronanHaTta KoJieKIus mpoco cbabpxka Hag S00 uHTpoAyLHpaHu
o0Opa3uy NOJyYeHU OT BCHUYKM KOHTHMHEHTU. Te moanexar Ha TPUTOJWULIHO H3MHUTBAHE U
o0o0mienne Ha naHHUTE 3a TAX. [Ipu ompexnensHe Ha oOpas3lMTe 3a W3NUTBAHE ca MPOCIEICHU
MOKa3aTeIuTe 100MB OT €HO pacTEeHHE, BUCOUMHA HAa PACTEHUETO, U AbDKUHA HAa BEreTaluara.
Taka ce u3bpaxa 10 oOpazena mpoco oOpa3yBaly €iHa rpyna OT 5 BapuaHTa C IO-KpaTka
Beretauus (1o 60 1HU) U eHa rpymna oT 5 BapuaHTa ¢ Mo-abira Beretauus (Hag 60 1HM), KOUTO
uMaT MOTEHIMaJ 3a IMO-BHCOK J00MB. 3a craHiapT Oe u3moi3BaH pyckus copT Kanenckoe
ckopocmnenoe ¢ HeroBusi karamoxkedH Ne 88110001. ITo mpousxon 5 or 0Opa3uTe B Onura ca ot
Pycus, 2 ot I'epmannus, u no 1 or YUexus, Typuus u Yarapus. Onura € 3aj105KeH IPU HEMOJIUBHU
YCJIOBHS, TI0 GIIOKOB METOJ] B YETUPHU MOBTOpeHHs ¢ 10 M? peKoITHA IUIONI U CeuTOa U3BbpIICHA

=107=
Academic publishing house ,, Talent
University of agribusiness and rural development - Bulgaria



Cnucanue 3a Hayka ,,Hoso 3nanue “ 9-3 (2020)

cienq 1-Bu 1oHM. MeTEOpOJOrMYHHUTE YCJIOBUS W Tpe3 TPHUTE TOIUMHH ca OJIarOnpusiTHH,
MMOHWKBAHETO M PEKOJITUpAaHETO € ycrnemHo. OCHOBHUS IMOKa3aTell Mo KOWTO Ce CpaBHsIBaxa
BapuaHTHTE O¢ TOOUBBHT OT €AMHMIIA TUTOII.

Ilenta wHa ommTa O W3MON3BAaKK pa3HOOOpa3MeTo Ha O0Opa3M B HalMOHAJHATA
KOJISKIHSI TIPOCO Ja C€ OTKPHUAT TaKMBa, KOUTO MOTAT Aa ObJAT MPEAJIOKEHU Ha MPaKTUKaTa 3a
centOa KaTo BTOpa KyJITypa Ha HETOJIMBHU TUIONIU. Pe3ynTatuTe OT TPUTOMUIIIHUTE POYYBAHUS
Y JaHHUTE OT JMCIIEPCUOHHYS aHAJIM3 Ha OIKTA ca MpecTaBeHn Ha Tabmuna 1.

IIpe3 2010 T. BaneXNTE ca CPAaBHUTEITHO PABHOMEPHH C 10 0K0j10 40 1/m? mpes 1oHH, 1011
u apryct. Temmepatypure ca OJM3KM 1O HOpPMAajJHHTE, KaTo caMO Ipe3 aBryCT, B Kpas Ha
BEreTaluiaTa, HAJABHIIABAT MHOTOTOJMIIHUTE, KOETO C€ OTpa3d HEONaronpusTHO Ha
npoaykTuBHOcTTa. Cpemnust aob6uB ot ommra ¢ 211.43 kg/da, a noOuBa Ha craHmapra -
185.33 kg/da. PesynraTuTe 3a MpOIyKTUBHOCTTA Ha 0Opa3lMTE ca CPAaBHUTEITHO OJM3KH, a 3 OT
BapHaHTHUTE HAMAT JoKa3aHa pa3nuka. Camo ctangapTsT U Ne 145 ca ¢ no6usu nox 200 kg/da. C
Haii-BuCcOK 100uB ca Ne 171, Ne 88110002 u Ne 169 crorBeTHO 243, 234 u 232 kg/da, kato Te ca
U C J0Ka3aHa NOJOXHTETHa pa3nuka oT | cremen. C 1oka3aHa IMOJIOKUTENHA DPa3UKa OT
IT crenien e Ne 84110039, a ot III crenen ca Ne 136 u Ne 120, kaTo npe3 Ta3u roJiliHa BapUaHTHU C
JI0Ka3aHa OTpHIIATEIHA pa3iiuka HaMma. JJoOMBBT Ha paHo3penute cpeano ¢ 199.27 kg/da, a 3a
no-kbcHUTE 223.60 kg/da. Moxe nma ce orOenexu, 4e KaTo IsUI0 MO-JA00pe ce MPEICTaBsAT Io-
KbCHHUTE BApUAHTH, KATO TPHU TAX ca 00pa3LUTE C JOKa3aHa MOJIOKUTEITHA pa3iiuka oT | crerneH,
a TIpy paHHUTE ca JBata oopaserna ¢ qoousu oy 200 kg/da.

[Ipe3 BTOpaTa TOAMHA BaJCKUTE NpE3 IOHM Ca MAJKO, HO B TOAXOJSII TEPUOI U
OocHUTypHXa MOHWKBAaHE Ha ONHTA. 3a CMETKAa Ha TOBA Mpe3 IOJHM M aBrycT Te¢ 0sXxa OOWIHH U
OCHUTypHXa HOPMAJHO pa3BUTHE HA PAaCTCHHATA. TeMmIepaTypuTe Mpe3 IOHU M O Ca MaJKO
MO-BUCOKH, a TPe3 aBTyCT ca OJIM3KH 10 HOPMAITHUTE.

HezaBucumo oT mpoOsieMUTe B HAYaJOTO ONUTA € PEKOITUPAH M CPEIHUS Pe3ylTar ce
paBHsBa Ha 229.50 kg/da. CtanmapTsT OTHOBO € ¢ He3zamoBosmTeneH n1oouB ot 200.00 kg/da, c
KOETO 3aeMa MPEANOCIeHO MACTO mo noouB. OT ocraHaiuTe oOpa3mm 6 ca ¢ JoKa3aHa
MoJIOKHTETHA pasznuka oT | creren u eauH ot Il cremen. OOpasensT ¢ Hal-BHCOK TOOWB Ipe3
BTOparta roauHa e Ne 136 ¢ 261.67 kg/da, cnenan ot Ne 169 u Ne 160 crorBeTHO ¢ 256.67 kg/da
u 245.00 kg/da. /Ia oT oOpa3uuTe ca ¢ HeIOKa3aHHU PA3JIMKH, KaTO CpeJ TAX OTHOBO € Ne 145 ¢
Hai-Huchbk no6uB or 190.00 kg/da. U mpe3 Ta3u roawHa rpymnara Ha oOpa3luTe C MO-AbIra
BereTanwms ce npeacrass mo-goope. Cpeqausat um nodus e 243.00 kg/da cpemry 216.00 kg/da 3a
no-panHuTe. TpsiOBa na ce orOenexu U (akra, 4e MeTTe BapuaHTa Ha MO-KbCHUTE 00pa3iy ca ¢
J0Ka3aHu pa3nuku oT | creneH, gokaro npu panHuTe camo Ne 136 uma TakbB pe3ysrar.

[Tpe3 2012 r. 3HAYUTETHUTE HAJHOPMEHU BAJICXKH TIPE3 Mecel Mail JaBaT OTJIUYEH CTapT
Ha OMUTAa W OCUTYpsABaT A0Opo Biaro3amacsBaHe. JlombiHutenHure 47 nuTpa Tpe3 IOHU H
30 muTpa npe3 U OCUTYPSIBAT YCIOBHS 32 HOPMAHO Pa3BUTUE HA PACTCHUSTA, HE3aBUCHUMO OT
MaJIKOTO BaJieKH Tpe3 aBrycT. TemmepaTypure ca HaJg HOpMara, HO TOBa HE CE OTpassiBa
CBIIECTBEHO Ha TOIUIONIOOMBATA KyJITypa W Ca PETUCTPUPAHU HAW-BUCOKUTE JOOMBH OT
npoyuBaHeto. CpeqHusT pedynrar ot onurta ¢ 259.44 kg/da, a Ne 136 oTHOBO € ¢ Hal-BHCOK
no6uB ot 319.75 kg/da. IoOuBBT Ha cTaHmapTa W Mpe3 Ta3u TOAMHA € CPAaBHUTEIHO HUCHK
(209.75 kg/da) u 4 or BapHaHTUTE TO MPEBB3XOKAAT C JOKA3aHA TOJOKUTEIIHA pa3lIKa OT
I crenen, 3 ot Il crenen u 1 ot III crenen. C Bucoku pesynrtaru ca Ne 169 ¢ 304.00 kg/da, u
Ne 88110002 ¢ 290.50 kg/da. Homep 145 otHOBO ¢ ¢ Hail-HHCBHK no0uB - 204.25 kg/da u ¢
HeJIoKa3zaHa pa3iuka. M mpe3 Tperara roauHa rpymnara Ha 00pasluTe ¢ IMO-IIbJIra BEreTalus € ¢
MO-BHCOK cpesieH no0uB ot 277.23 kg/da, cpenry 241.75 kg/da 3a pano3penute o0pa3im.
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Tabauua 1. Tpuroguuiau pe3yaTaTH OT IPOyUYBaHe HAa 00pa3Iy MPOCo 3a 35PHO KaTo BTOpa KyJiTypa

o0uB oonB 0o0uB CpeneHn n100uB
" Odpaen R el I o B I I
B kg/da kg/da kg/da kg/da %
1 | 136 208.67 + 261.67 +++ 319.75 +++ 263.36 132.77
2 | 145 186.33 * 190.00 * 204.25 * 193.53 97.56
3 | 146 194.67 * 208.33 * 225.50 + 209.50 105.61
4 | 84110039 221.33 ++ 220.00 ++ 249.50 ++ 230.28 116.09
Kamnesckoe ckopocmnesoe
5 88110001~ st 185.33 * 200.00 * 209.75 * 198.36 100.00
6 | 120 208.67 + 231.67 +++ 256.00 ++ 232.11 117.01
7 | 160 200.33 * 245.00 +++ 275.63 +++ 240.32 121.15
8 |[169 232.00 +++ 256.67 +++ 304.00 +++ 264.22 133.20
9 (171 243.00 +++ 238.33 +++ 260.00 ++ 247.11 124.58
10 | 88110002 234.00 +++ 243.33 +++ 290.50 +++ 255.94 129.03
CpeaHo 3a onura 211.43 229.50 259.49 233.47

I'pemika Ha onura -% 4.82 2.75 5.42

I'pemika Ha onura - kg 10.19 6.31 14.07

GD: 5.0% 20.99 13.26 28.88

GD: 1.0% 28.02 18.16 39.00

GD: 0.1% 37.19 24.75 51.93
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CpenHure pe3yiTaTd OT ONUTUTE IpPe3 TPUTE TOJAMHU Ca OTHOCUTEIHO IOCTOSSHHU U
CPaBHMUTEIHO JOOPH 3a BHUJI OTTJICKIAH KaTo BTOpa KyJITypa Ha HEMOJIUBHHU iomu. JJoOuBure ca
cpotBeTHO 211.43 kg/da 3a 2010 1., 229.50 kg/da 3a 2011 r. u 259.49 kg/da 3a 2012 r.
Haii-Bucok mo6uB B omuta ot 319.75 kg/da e mocturnar ot Ne 136 mpe3 Tperata roauHa, a
Hal-BUCOK cpenieH 1o0uB ot 264.22 kg/da 3a Tpure ronunu e momaydeH ot Ne 169 ¢ 33.20% nan
crangapta. MakcumanausT My 100uB € 304 kg/da, kato u npe3 TpuTe TOAMHHU OT MPOYYBAHETO
pe3yaTaTuTe My ca ¢ JJoKa3aHa MojiokuTenHa pasinuka ot I crenen. Ha Bropo msicto € Ne 136 cbe
cpenen no6uB ot 263.36 kg/da nnm 32.77% Han ctaHgapTa U ¢ J0Ka3aHa MOJIOKUTETHA Pa3InKa
ot I crenen 3a nBe ot rogunute u ot Il crenen npe3 exHa. TperusT obpasel Mo peanru3upan
nobuB e Ne 88110002 c¢ 255.94 kg/da cpemno wmm 29.03% Haj craHgapra W C JOKazaHa
TIOJIOKUTETHA pa3fuKa oT | creneH u mpe3 TpuTe ToAWHU Ha onuTa. CpeHUAT 100UB OT TPHUTE
TOJIMHU Ha M3MHUTBAHE 3a rPpyIara OT NeTTe paHo3penu odpasemna e 218.61 cpemry 247.94 kg/da 3a
rpynara Ha IMO-KbCHUTE BapHaHTH, KaTo pa3iukara mexay Tax e 29.33 kg/da. Jloxazanute
MOJIOKUTETHU Pa3iMKU ChIIO MpeoliaiaBaT B Ipynara Ha MO-KbCHUTE 00pasly, AOKATO MpuU
pano3penute camo Ne 136 € ¢ jmoka3aHa MOJIOXKUTENHA pa3ivKa OT | cTeneH M To Mpe3 ABe OT
TOJMHUTE.

B zaximrouenue Moxe 1a ce 0000IIH, Y€ IPOCOTO AEHCTBUTEIHO € KYJITypa, KOATO MOXE
Jla ce OTINIeKJa KaTo BTOpa KyJTypa Ha HENOJIMBHU Iutomu. JloOOMBUTE ca CpaBHHUTEIHO
MPUEMIIMBH, KaTO ce UMa MpeABHUJ, Y€ B CBeTOBeH Mamad Te He HangsummaaT 100 kg/da, a mpu
KyJITHUBUpPAaHE KaToO BTOpa KyJATypa pa3XOAWTE€ Ha EAMHMIA IUIOL[ Ca MHOIO IO-MAJIKO.
[IpenopbunTENHO € U3MOI3BaHETO Ha COPTOBE C MAJIKO MO-IBJIra BEreTalusl.

3a 5a ce YTOYHM KpallHUSAT CPOK 0 KOMTO pHCKa OT ceutda Ha MPOCO KaTo BTOpa
KyJITypa Ha HEMNOJMBHHU IUIOIIM € OMNpaBJaH C€ HW3BeJe MHOTOTOAWIIEH OaTOB OmHT. Tou
ob6xBama nepuoga ot 2010 mo 2019 r. M3nonsBanu ca Tpu obpasena ¢ KbC, CPEICH U IBIBT
BEreTallMOHEH MEPHOJ], KOUTO Crajaxa KbM TPU Pa3NUYHU MOJBUA MIPOCO, UMAT TPU Pa3INUHU
TUIA METJIMIM M C€ pa3iuyaBaT 1o BUcodynHa. CenTOMTE ce M3BBbpIIMXa Ha |—-BU Maif, KaTo
KoHTpona, Ha 1 toHW, Ha 15 roHu u Ha 30 ronu. llenta Ha TO3M omuT e, Ha Oa3zara Ha
MHOTOTOJMILIHU JaHHU J1a ce Jo0ue MpejacTaBa U Mpenopbyua Ha MpakTUKaTa 10 KOs Jara €
OTIpaBJaH pHCKa MPOCOTO Jla CE€ cee KaTo BTOpA KyJNTypa Ha HEMOJUBHU ILJIONIM U KyJITypaTa Ja
CE pa3BHe HOPMAJIHO U Aa Ob/I€ PEKOJITUPAHA.

[Ipe3 u3cnenBanus nepuoi, HE3aBUCUMO OT PA3JIMKUTE HA M3IMOJI3BAHUTE TPU BapUaHTA,
HE ca KOHCTaTHUPaHU pa3jIM4yusl B TAXHOTO moBelaeHue. [Ipy MOHMKBaHE W HalIW4YMe Ha
JIOCTAaThYHO BJIara ce pa3BUBaT U TpUTE oOpasela u Te ce pexontupar. [Ipu nurca Ha Banexu ce
Jenpecupar OTHOBO TPUTE BapuaHTAa M T€ HE C€ peKoITHpaT. B ToBa OTHOLIEHHE MOXE Ja ce
Kake, 4e pa3Inyue 1Mo OTHOIIEHHE PEKOITHPAHETO HA TPUTE BapUaHTa HE € YCTAHOBEHO.

[Ipe3 neceTrre ronvHU OT UNUTBAHUS MEPUO] 0OpA3LIUTE 3aCETU KATO HOpMaJlHa CenuToa,
T.€. KOHTpoJaTa, 0sixa pekontupanu Ha 100%. OtueTeHo 6e CpaBHUTEITHO TOJIIMO pa3HOOOpasue
10 OTHOILIEHUE Ha TOBA KOS € JjaTara cjej KOSITO 3acSITUTE U MOHUKHAIM 00pa3Iy HE MoXKexXa /ia
3aBbpIIAT CBOSITA Bererauus. JlaTute A0 KOWTO ca pEKONTUPAHH BapHAHTUTE TMpe3
JIECETTOIMIIHMS IEPUO]T Ha MPOYyYBaHe ca npejacraBeHu Ha dwur. 1.

Ycranoseno Oe, ye mpe3 aBe or roauHute (2016 m 2017 r.) ce pekonrupaxa camo
oOpa3uuTe 3aceTu B KOHTpoiaTa. Ha npyrure natu pacteHusiTa NIOHMKHAxa cliel] OJIMBaHETO, HO
T€ OCTaHaxa JACTMPECUPAHU OT JIUICATa HAa BAJICKH, HIKOU OT TSIX U3METIINXA B MIPU3EMHUS CIIOMH,
a 1pyru u3cbxHaxa (CHumku 1 u 2).

IIpe3 nBe ot rogunute (2011 u 2012) ca pexontupanu oOpa3uTe OCBEH OT KOHTpOIaTa
U OT I'bpBata JaTta — 1-BU 10HH, a Te3u oT 15 u ot 30 roHM He MOXkaxa Jja ce oceMeHsT. [IBe ca u
rogquauTe (2013 1 2019) npe3 KoUTO ca peKONTHpPAaHU KOHTpOJaTa, MbpBaTa M BTOparTa JaTa, a
camo oT nociuenHara gara — 30 10HU, pacTeHHUATa HE ce pa3BUBAT HopManHo. Haiil-ronsm e 6post
Ha TOJWHUTE Tpe3 KOUTO Osxa PEeKONTHPAHU BAPUAHTHTE OT BCUYKU 3aCATH JATU — YETHPHU
(2010, 20144, 20151 2018 r.).
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30.ro0HHU 30.rouu 30.10HK 30.ro0HHU

1.ronu 1.10HK

1.mait 1.mait

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

@ur. 1. JlaTu 10 KOUTO ca PEKOJITUPAHH 00pa3Iy MPOCO 3aCETH B JATOB OMHT HA HETIOJMBHU
IJIOIIM 10 roauHu B nepuoaa 2010 — 2019 r.

Cuumkn 1 u 2. [ToHukHaMM, U3METIWIIN U 3aTUBAIY PACTCHUS OT JATOB OMHUT ¢ Tipoco 2016 u
2017 r.

He3aBucumo OT ycnoBusTa NpU HaJaUM4ME HA JOCTAaThYHO BAJEKH PACTEHHUATA OT TPUTE
BapHaHTa C€ pa3BUBaxa HOPMAJHO, MOpPAJM IO BUCOKHUTE TEMIEPATypu B MO-KbCHUTE AaTU
BEreTAllMOHHUS NIEPHOJ], BUCOUNHATA HA PACTCHUATA U JbJDKMHATA HA METJIMLIATA CE CKbCSBaxa,
HO B MHOTO Manku rpanuiid (CHuMkH 3 u 4).

Cuumka 3 u 4. JlatoB onut ¢ mipoco 3acart Ha 29.06.2010 r. u Ha 14.06.2019 1.

B 3akmodyeHne MoXe J1a KakeM, 4e M IMpe3 JIECeTTe TOJWHHN Ha MPOyYBaHe, KOHTPOIaTa
cbc centda OKoJIo 1-BM Maiil ce pa3BMBa HOPMAJHO U € PEKOJITOpaHa Mpe3 BCUUKHUTE TOJUHH,
T.€. Ha 100%. [Ipe3 8 ot Tsx, unu 80%, ca pexonTupanu oopa3uTe 3aceTH Ha 1 10HH, a B LIECT,
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wm 60%, BapuaHTHTE ca 3aBBPIIMIM BETeTalMATa cu cienx centda Ha 15 1oHu. B uetnpu ot
TOAMHUTE OOpa3lUTe ca YCHeNU Ja y3peaT M cllel] NocjelHaTa jJara Ha ceuTOa, a MMEHHO
30 ronn. Moxke na 00600mum, 4e Ha Oa3aTa Ha TOBa MPOYYBAHE 3a MpaKTHKaTa € 10o0pe aa ce
IIPENnopbya, CbC CPABHUTEIHO MATBK PUCK, CEUTOA HA IPOCO KAaTO BTOpA KyJITypa HAa HEMOJIUBHU
IJI0UIM B nepuoja ot 1 1o 15 roHu.

N3BOIU

Ot nHampaBeHoTo m3cienBane Ha 10 obOpasema moaOpaHu OT HalMOHATHATA KOJEKIIHS
MPOCO C€ BIDKIA, Y€ MPOCOTO € KYNTypa, KOATO MOXE Jia Ce cee KaTo BTOopa KyiTypa Ha
HenonuBHU miony. JloouBurte ot onurta ca chotBeTHO 211.43 kg/da 3a 2010 r., 229.50 kg/da 3a
2011 r. u 259.49 kg/da 3a 2012 r., wiu 233.47 kg/da cpenno 3a onura.

O6pasmute mpoco ¢ Ne 169, 136 u 88110002 ca moaxonsmy 3a TUPEKTHO BHEAPSBAHE
KaTo BTOpa KyJATypa B MPOM3BOACTBOTO. Te MMaT CpeaHH JTOOWBH 3a TPUTE TOJUHU CHOTBETHO
264.22 kg/da, 263.36 kg/da u 255.94 kg/da, npeBumanat crannapta ¢ 33.20, 32.77 u 29.33%,
KaTo IbPBUS M TPETHUS U TIPE3 TPUTE TOAMHH UMAT JIOKa3aHa MOJIOKUTETTHA pa3iuka oT I crerneH,
a BTOpHsSI TIpe3 JBE OT TOJIMHUTE € C JOKa3aHa IMOJIOKHTETHA pa3jiuKa OT | cTeneH W exHa OT
III crenen.

[TpenopbunTEIIHO € W3IMOJI3BAHETO 3a BTOpa KYJITypa Ha COPTOBE MPOCO C MAJKO IIO-
nbiara Bereranus. CpeaHusT NOOMB OT TpUTE TOJMHU HA W3MHUTBAaHE 3a Tpymara OT TMeTTe
paHo3penu oopasemna e 218.61 cpemry 247.94 kg/da 3a rpynaTa Ha MO-KbCHUTE BAaPHAHTH.

Ha 6a3ata Ha TOBa mpoy4BaHe 3a MpaKTUKaTa ce MPernopbya, CbC CPAaBHUTEIHO ONpPaBAaH
pUCK, cenTOa Ha MPOCO KaTO BTOPA KyJITypa Ha HEMOJUBHU TUIOIIH B Tieproza ot 1 g0 15 roHwu.
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STUDY OF GENETIC DISTANCE ON GRAIN YIELD AND
PHYSICOCHEMICAL INDICATORS OF ADVANCED LINES
OF COMMON WINTER WHEAT

Zlatina Uhr, Evgeniy Dimitrov, Teodora Angelova
Institute of Plant Genetic Resources “K. Malkov”, Sadovo, Bulgaria

Abstract: The experiment was conducted on the experimental field of IPGR
K. Malkov”, Sadovo during the period 2016-2018. The investigation was conducted in block
shame in three repetitions with the size of the experimental plot of 10 m? Fourteen advanced
breeding lines of common winter wheat (7riticum aestivum L.), Sadovo 1 and Enola varieties
were evaluated. The grain yield was recorded at a standard humidity of 13%. The main qualitaty
indicators were monitored: 1000 kernel weight, test weight (kg/hl), sedimentation number,
fermentation number, wet gluten content, relaxation of the gluten, bread making strength index
and dry gluten. For the distance study, multivariate methods to determine the genetic distance
between the participating genotypes were used. According to the cluster analysis dendrogram
and the distances between the studied materials, they are divided into two main groups. The
attached graphic of PC analysis shows the relationships between the studied indicators and the
grouping of genotypes at the genetic distance between them. These methods can reduce the
breeding progress by using the established genetic distance as a basis for the development of
breeding program.

Keywords: common winter wheat, perspective lines, grain quality, yield, genetic distance
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INPOYUYBAHE HA 'EHETUYHATA OTJAJIEHEHOCT I10
AOBUB 3bPHO U PU3UNKOXUMHUYHU ITOKA3SATEJIN HA
HAITPEJHAJIN JIMHUU OBUKHOBEHA 3UMHA NIIIEHUIIA

3aaTtuna Yp, EBrennii /lumurpos, Teonopa Anrenosa
HUncmumym no pacmumennu cenemuunu pecypcu ,, K. Mankos” — Caooso

Pe3rome: ExcriepumenTsT € u3BeaeH Ha onuTHO nosie Ha UPT'P K. Mankos, CagoBo mpe3
neproaa 2016-2018 r. KoHKkypcHUTE OMUTH ca U3BEKIAHH 110 OJIOKOBA CXE€Ma B TPH MOBTOPEHUS
¢ pa3mep Ha omuTHara mapuena ot 10m? OleHeHru ca YETUPUHAAECCET HaNpEeIHATd JTUHUHA
oOukHOBeHa 3uMHa meHuna (7riticum aestivum L.) u coproBere CanoBo 1 u Enona. OtuereH e
NOOUBBT 3BPHO MpPH CTaHAapTHaTa BiIaXHOCT oT 13%. Ilpocnenenn ca OCHOBHM KadyeCTBEHU
nokazarenu: Maca Ha 1000 3bpHa, XEKTOJMTpPOBA Maca, CEIUMEHTALMOHHO YMHCIIO,
(hepMEHTaLIMOHHO YHCIIO0, J00MB Ha MOKBP TIyTEH, OTIyckaHe Ha riayteHa, YXC no ormyckane
Ha TJOyTeHa W CyX DJIyTeH. 3a TMpOyYBaHETO Ha OTAAJEUEHOCTTa Ca M3IO0JI3BAHU
MHOTOBAapUAHTHUTE METOJU 3a ONpEIENISIHE Ha T€HETUYHOTO PAa3CTOSHHUE MEXKIY y4yacTBaIlIUTe
reHotunoBe. Criopen aAeHIporpamMara Ha KIbCTEPHUS aHANUM3 U PA3CTOSHUATA MEXAY
W3CleBAaHUTE MaTepuaad oOpa3lMTe Cce€ pasleisaT Ha JABe OCHOBHM rpynu. [IpuiokeHusr
rpapuuen PC aHanu3 moka3Ba B3aMMOBPB3KUTE MEXKIy MPOCICASBAHUTE TOKAa3alnu U
IpyIUpPaHETO Ha T€HOTUIIOBE HA T€HETUYHOTO PA3CTOSHUE MEXAY TAX. Te3M MEeTOAM Morar Ja
MOMOTHAT 3a TO-OBp3 MPOrpec Ha CENEKIHATa, W3IMOJI3BAKM YCTAaHOBEHOTO TE€HETUYHO
pa3cTosiHME KaTO OCHOBA 32 Pa3BUTHUE HA CEJIEKIIMOHHATA Iporpama.

KaouoBu aymm: oOMKHOBEHa 3MMHA MIICHUIIA, MEPCICKTHBHU JTUHUHM, KaueCTBO Ha
3BbpPHOTO, TOOUB

BBBEJIEHUE

B ceBpemMeHHHS CBST OOMKHOBEHATa MIIEHUI]A WMa ITHPBOCTEIIEHHO 3HAYCHHE 32
M3XpaHBAaHETO Ha YOBEYECTBOTO M € Pa3NpOCTpaHEHa B MOYTH BCUYKH Teorpad)Cku IIUPHUHU.
(Rodomiro at al., 2008). Ilpe3 nocieqHuTe TOAWHU IUJIOLIMTE, 3aCETH C MINEHUIIA, Bapupar B
TeCHHU rpaHuIy, karto 3a 2018 roguna cnopen FAO u Statista Ta3zu kyntypa 3aema 218.5 mutH.
XeKTapa U ca MPOU3BeACHU Haj 723 MIH. ToHA 3bpHO. LIIUPOKOTO MpUIIOKEHHE U HAPACTBAILIOTO
ThpCEHE B IIOOAJIeH Mamiad ca MpeanocTaBka 3a HOBH TBOPYECKH IUIAHOBE M HEMPEKHCHATO
pa3BHUTHE Ha CEJCKIMOHHUTE MPOTpaMu, KaTo T € 00EKT Ha MalladHa Hay4YHOM3CIeI0BaTeNIcKa
pabora (Yamypnwuiicku, 2019). Upe3 ompenenssHe Ha TEHETUYHOTO PA3CTOSIHUE 3a TPaBUIICH
moa0op Ha poaUTeNCcKuTe (POpMH MOXKE Ja Ce TIOCTUTHE CEPUO3eH HampedbK B MOTECHIIMAa 3a
no0uB Ha pekoMOMHAHTHUTE TeHoTHNoBe (Islam, 2004). OcBeH n00MBa Ba)XHO 3HAYCHUE UMAT U
TEXHOJIOTHYHUTE KauecTBa Ha 3bpHOTO. OIlleHKaTa Ha TeHeTHUYHATa OTHAJICYCHOCT MEXKAY
TCHOTUIIOBETE MOXE Jla CE OCHOBaBa BBPXY (CHOTHUIHATA MPOsiBA HA KOJUYECCTBCHH U
kayecTBeHu npusHauu (Kennedy et al., 1991), monekynsapau mapkepu (Cao et al., 1998) nnu Ha
koepummeHT Ha poactBo (Mercado et al., 1996). Haii-uecto reHetmdHaTa OTHAJIEYEHOCT CE
u3MepBa karo ¢eHorunHa ornaiedeHoct (Anjani, 2005; Bose and Pradhan, 2005; Singh et al.,
2006; Arriel et al., 2007; Bisht et al., 2007; Debnath et al., 2008; Gashaw et al., 2007; Kumar,
2008; Kabir et al., 2009, Stamatov et al, 2018). [Ipuema ce, ue aKo TEHOTUIIOBETE Ca pPa3INYHU
(EHOTHITHO MO MHOTO TpPH3HAIM, T€ Ca W TCHETHYHO OTJAJICYCHU 110 TEXHHUTE T'CHOMHU.
W3BbpieHOTO rpynupaHe Ha T€HOTUIIOBETE B3 OCHOBAa Ha PC aHanmu3 ynecHsBa OICHSIBAHETO
UM TI0 KOMIUICKC OT TpPH3HAIM, CBBP3aHU C JMOOWB M KAayeCTBO Ha 3BPHOTO M CIloMara 3a
UACHTU(QHUIMPAHETO HA TEHOTHUIIOBE C HAM-00pa KOMOMHAIMS MEXKIY TAX C 1ed OBACHIETO UM
M3MoI3BaHe B koMOmHaTHBHaTa ceneknus (TaneBa u bokanosa, 2016). 3a mocturane Ha OBp3
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ycrex OM cleiBajo Ja KpPbCTOCBaMe OBITapcKUTE COpToBe NHoMexay cu. Koraro memum
MOCTUTaHE Ha MO-TOJIIM CEJIEKIIMOHEH HaIlPeIbK 10 CTOMAHCKU BaKHUTE MPU3HALM OU ClIeBaJIO0
Ja KpbCTOCBaMe Objarapckure ¢ vyxuaectpanHure coprose (paroB u Jleue, 2016). 3a
MaTEeMaTHYECKOTO JOKa3BaHE Ha TE3U Pa3JIM4Ms Ce€ U3IMO0JI3BAT MHOTOBAPHUAHTHU METOJIU KaTo
KII'bCTEepEH aHanu3, PC-ananus u np.

[enTa Ha HACTOSIIOTO U3CIIE/IBAHE € Jla C€ OMPEEeNIU T'eHETUUHATA OTIAIeUYE€HOCT MEKIY
14 manpenHanu TUHUM OOMKHOBEHA 3WMHA MIICHHIIA U ABaTa ctannapra CamoBol u Exona Ha
6a3ara Ha JOOMB 3BPHO U HU3UKOXUMUIHHUTE ITOKA3aATEIIH.

MATEPHUAJIM U METOAU

OrneHkata Ha KaueCTBEHUTE IMOKazaTenu Ha 14 IMHUM OOMKHOBEHA 3MMHA MIICHUIA U
coproBere CamoBo 1 m EHOona € u3BBpIIEHA B TEXHOJOTMYHA jabopaTopus. B HacrosmieTo
U3CJIE/IBaHE 3a CTaHAApPTEH COPT € Bb3IpueT copT EHona (cTtanmapT 3a kadecTBo rpymna b B
HNACAC). 3a xapakTepu3upaHe Ha 3bPHOTO OT MPOYYBAHUTE MAaTEPUATIN Ca OTUYETEHU CIICTHUTE
KaueCTBEHM IIOKa3aTeNN Mpe3 ABYTOAMILIEH Nepuo Ha npoyuBane: Maca Ha 1000 3bpHa (AM), g
—ype3 npererisHe Ha aBe npoou no 500 3epHa (BC ISO 520:2003); xexkronurpoBa maca (XM),
kg/hl (BAC ISO 7971:2000); cenumenTtarmonno uucio (CY) ¢ uznonsBane Ha 2% p-p Ha JIeIeHO
ornerHa kucenwHa ([Tymmstacku, 1971); depmentanmmonno yuciio (PY) - [lenmienke tect min
(Pelshenke et al., 1953); nobus Ha Mokbp rayteH ([AMI),% (BJAC EN ISO 21 415-2:2008r.);
ormyckane Ha riyteHa (OI'), mm (BJIC ISO 13375); uucno na xnebonekapHa cuwia (UXC) mo
oTmyckane Ha rayteHa; cyx riayTeH (CI),%. ExcriepuMeHTHT € u3BeJeH Ha OMUTHO MOoJie Ha
HUPTP , K. Mankos* CanoBo npe3 nepuoaa 2016-2018 r. CoptoBure onuTH ca U3BEXKIAAHU MO
0JI0KOBa cXeMa B TpH MOBTOPEHUS C pa3Mep Ha onuTHaTa maprena oT 10m? OtdereH e J0OUB
3bPHO TPH CTaHmapTHata BiaXHOCT OT 13%. Cratuctudeckara oOpaboTKa Ha JaHHHUTE €
M3BBpIICHA upe3 npuiarade Ha kiabcrep U PC- ananus. MsnonsBanu ca nporpamure SPSS 19,
STATISTICA 10 u Microsoft excel 3a Windows.

PE3YJITATHU U OBCBHXKXJAHE

Ha tabnuua 1 ca mpeacraBeHH CpeHUTE CTOMHOCTUTE Ha MPOCIEASBAHUTE MOKA3aTeNN
[0 COPTOBE W PE3YJITATUTE OT BapUAIMOHHHS aHaJ W3 Tpe3 JBETe T'OJUHHM Ha HW3CJICIBAHE.
N3uncnenn ca MUHMMAaJIHUTE, MAaKCUMaJIHUTE U CpEIHUTE CTOMHOCTH 3a TE€3M TOAMHU Ha
MPU3HALNTE: XEKTOJIUTpoBa Maca, Maca Ha 1000 3bpHa, TOOUB 3bPHO, CEAMMEHTAITMOHHO YUCIIO,
(epMEeHTaLMOHHO YMCII0, JOOUB Ha MOKBD IJIyTeH, OTITyckaHe Ha riayteHa, YXC mo oTmyckaHe
Ha IIyTeHAa U CyX TIIyTeH.

CpenHo 3a nBeTe TOAMHM Ha M3cieABaHe Mo mokaszatenss maca Ha 1000 3bpHa mer
cenexkunonuu ymHUN: MX 270/ 3462 (51.1 g); MX 270/3464 (50.8 g); MX 270/27 (49.6 g), MX
270/3463 (49.5 g) u Sitnzna (49.4 g) npeBuinaBaT no expuHa Ha 3bpHOTO copT Camoso 1
(49.2 g), oTiruaBaii ce ¢ Mo-BUCOKA CTOMHOCT OT copT EHoa.

Haii-Bucoku cTOHHOCTH O MoOKa3aTessl XeKTOIUTPOBA Maca CPEeIHO 3a JIBETE TOJAMHU Ha
u3cnensane ca oryetenu 3a Cagoso 1 (77.1 kg/hl), kosiTo HagBUIIaBa IpyTHs CTaHAAPTEH COPT
Enona (76.2 kg/hl). Ot nuauuTe ce oTianuaBar mo To3u nokasaren MX 274/717, MX 286/1759 u
Sitnzna. Hali-HruCKa XeKTONIMTPOBA Maca CPeIHO 3a Mepruoa € ordereHa 3a JuHus MX 270/3463
(70.9 kg/hl). Tlo Bce omie HemyONMKYBaHM HAIlM PE3ydTAaTH BBbPXY XEKTONIMTPOBATa Maca U
NOOMBA MO-TOJISIMO U CTATUCTHYECKH JIOKA3aHO BIUSHUE UMAT TOJUHHUTE C TEXHUTE CHEIH(PUIHH
kauMatuyHu yenoBusa (mpu 0=0.001). Ilpu npoyuBaHe Ha H3BajgKa OT I'€HOTHIIOBE TBBPAA
MIIIEHUIA XEKTOJIUTPOBATA Maca Ce TIOBJIMSIBA CHINO OT yciaoBusaTa Ha cpenara (Tanesa, 2019.)

C Hail-BHuCOK 100MB 3bpHO 32 JABETE T'OAMHU Ha U3CIIE/IBAHE Ce XapaKTepU3upar JUHUUTE:
Siuna ¢ 722.3 kg/da; PY 48/2553 - 690.3 kg/da; MX 286/1777 - 672.1 kg/da; MX 286/1759 -
639.2 kg/dau MX 274/711 - 616.8 kg/da, karo npu Tsx nobuBure ca Haa 600 kg/da.
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Taoauna 1. BapuannoHneH aHaiau3 Ha OpOCIeIIBaHUTE MPU3HALM MIPU HAIIPEHAIU JIMHUU U JIBa
CTaHJApPTHHU cOpTa

Copt/ Xexkrt. | Jobus . Depm. or uxc, | cr,

N Maca na 1000 3bpHa, g ; JOMI,% ’
J— maca, | 3bpHO, cm qHuCJIo, mm or %

kg/hl | kg/da min

1 | Enona-st. 42.2 762 | 4974 | 46.0 | 157.0 24.8 58 | 585 7.9
2 | MX 270/3461 49.1 71.6 | 560.6 | 66.0 | 201.0 32.1 8.0 | 62.0 10.4
3 | MX 270/ 3462 51.1 729 | 4923 | 71.0 | 187.0 314 73 | 63.0 10.5
4 | MX 270/3463 49.5 709 | 505.0 | 64.0 | 194.5 31.9 6.5 | 74.0 10.5
5 | MX 270/3464 50.8 713 | 560.1 | 73.5 | 208.0 34.5 6.0 | 79.5 11.3
6 | MX 274/717 49.1 76.8 | 552.5 | 63.5 | 172.5 33.1 10.5 | 57.5 10.5
7 | MX 286/1759 46.9 759 | 639.2 | 63.5 | 249.5 28.9 7.0 | 65.0 9.8
8 | MX 286/1777 49.1 75.6 | 672.1 | 58.0 | 242.0 27.0 50 | 63.5 9.3
9 | MX 285/1058 37.5 724 | 5263 | 52.5 | 215.0 29.2 58 | 67.0 9.9
10 | MX 298/2622 36.5 72.6 | 5122 | 51.0 | 148.5 30.5 8.0 | 70.0 9.7
11 | MX 298/2580 40.7 73.1 | 518.7 | 51.5 | 173.0 30.5 11.0 | 59.0 9.6
12 | MX 270/27 49.6 742 | 572.1 | 63.5 | 122.0 32.7 103 | 59.5 10.7
13 | Sinzna 49.4 764 | 7223 | 68.5 | 193.0 32.9 9.8 | 62.5 10.8
14 | PY 48/2553 44.4 73.6 | 690.3 | 33.5 | 130.5 26.3 6.0 | 66.0 8.9
15 | MX 274/711 374 74.6 | 616.8 | 61.0 | 93.5 28.7 6.5 | 67.5 9.3
16 | Canoso 1 49.2 77.1 | 544.6 | 42.0 | 70.5 25.2 88 | 515 8.2
Minimum 36.5 709 | 4923 | 335 | 70.5 24.8 50 | 51.5 7.9
Maximum 51.1 77.1 | 7223 | 73.5 | 249.5 34.5 11.0 | 79.5 11.3
Mean 45.8 74.1 | 5739 | 58.1 | 1723 30.0 7.6 | 64.1 9.8
Std. Deviation 52 2.1 72.8 | 11.1 | 50.0 3.0 1.9 6.8 1.0
cv,% 11.4 2.8 12.7 | 19.1 | 29.0 9.9 25.1 | 10.5 9.9

Croitroctrute Ha CY ca B muamasona ot 33.5 mo 73.5 cm?, kato ¢ mox 50 cm? ca camo
€IHa TMHUS U JBaTa CTaHJapTa T.e MO TO3U MOoKa3aTeN ¢ U3KIIOYCHHUE Ha TAX JAPYTUTE OTTOBAPSAT
Ha U3MCKBAHMSTA 33 Tpymna A 3a Ka4ecTBO.

ITo otHomenue Y camo Canoso 1 u MX 274/717 ca ¢ pesyarar noa 100 min.

KonuuectBoTo Ha JIMI 3a nepuoza e B rpanunute ot 24.8% 3a copt Enona no 34.5% 3a
MX 270/3464. JIBete Hali-HUCKU CTOMHOCTH Ca OTYETEHHU IpPH JIBaTa CTAaHAAPTHU COpTa T.e ce
HaOJt0/1aBa HaNpeabK MO To3U mokazaten. OntumanHute croHocTH 3a OI' ca okono 6. Ilpu
YeTHpH JIMHUU C€ BUXKJA MO-TOJIsIMO OTKJIOHeHue - MX 298/2580, MX 274/717, MX 270/27 u
Sinzna.

HNanaute 3a UXC, momydeHH 3a MpOyYBAaHUTE MaTepHalld, ca CbC CTOMHOCTH Ha
nokazatesns Haja S0, kaTo Hali-HUCHK € pesynTaTta Ha CagoBo 1 —51.5.

CI' e B rpanunure ot 7.9% u 11.3%, a Hall-HUCKHUTE CTOMHOCTH Ca OTYETEHH 3a
CTaHJApTHHUTE COPTOBE.

Haii-ronsimo BapupaHe Ha MpU3HALIUTE MPU MPOCIEASIBAHUTE MaTEpUaIl OMPEIEICHO Ha
0azara Ha BapHalMOHHUTE KoepHuIUeHTH € yctanoBeHo 3a DY (CV-29.0%), OI" (CV-25.1%) u
CY (CV-19.1%), a naii-cnabo Bapupa XM.

Ha ¢urypa 1 e mpencraBena meHaporpaMa Ha KIIBCTEp aHAIM3 Ype3 M3MOI3BAHETO Ha
Ward-meron (Ward, 1963). JlannuTe ca craHgapTU3UpaHH, 3a J1a ce MpPUBEJE B CHOTBETCTBUE
MamadbT Ha YEPTUTE U JIa C€ TOIy4H MO-To4Ha oneHka (Siahbidi et al., 2013). Pesynrarute ot
JIeHAporpaMaTta HHM TOKa3BaT, Y€ MPOYYBAHUTE TCHOTUIIOBE c€ OOEIUHSBAT B JBE TOJIEMHU
KI'bCTepHU TpynH. [IbpBaTa mo-rojsma rpymna ooxsama 12 JTUHUM U CTAaHIAPTHUTE COPTOBE U Ce
pazmens Ha 3 WOArpyNHM, Karo B MbpBara MomagaT 6 JUHUM OT TPU KPBCTOCKH,
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XapakTepusupammre ¢ OJIM3KM CTOMHOCTH Ha XekTonurpoBaTa Maca, YXC u 100UB 3BpHO.
Bropara nmoarpyna e cbc Om3ku cToitHOCTH 10 Tipu3HanuTe Maca Ha 1000 3bppHA, TOOUB 3BPHO
u JIMI'. Tperara ce cectou oT 2 inHuu ¥ Caznoso 1.

Bropara xnscTepHa rpyna ce cbetou 4 muHur, Kouto ¢popmupart 2 ¢pypketa. B mppBus ca
2 NUHHUH, TIOJYYEHH OT €/lHa KpbCTOCKA. BTopara nmoarpyna ce CbCTOM OT JIMHUU, TTOJTYUYEHHU NPU
xubpuanzanusata Ha coptoBe ot CamoBckata u ['.TomeBckara Cenekius, KaTo 3a MalKu ca
u3non3Banu coproe Ha MPI'P, a xaro Gam na J[3M. Te3u yeTupum JIUHMM ca U Haii-
BHCOKOJIOOMBHHTE, KAKTO KOMEHTHpPAXME PE3yJITaTUTE Mo-rope B Tabnuna 1.

Haii-otnaneuenn ca nuauute Sitmzna u PY 48/2553 copsmo MX 270/3462 wu
MX 270/3463.

Dendrogram using Ward Linkage

Rescaled Distance Cluster Combine
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1 1
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®@ur. 1. [lenaporpama Ha u3cieIBaHUTE MaTepHalId OOMKHOBEHA 3MMHA MIIICHUIIA 110 JOOUB
3’pr0 nu (1)I/I3I/IKO-XI/IMI/I‘-IHI/I ITOKa3aTcin

Bb3 ocHOBa Ha W3cneBaHWTE MPHU3HAILM, CBBP3aHU C JOOWB 3bPHO M (DU3UKOXUMUYHH
MOKa3aTeNu € U3BbPIIEH (PaKTOPEeH aHaJu3 MO METOJa HA TNIABHUTE KOMIIOHEHTH B KOJIEKIUATA
ot 16 Opos moaOpaHu reHOTUIIOBE OOMKHOBeHA 3uMHA mineHuna (dur. 2 u 3). Kakro ce Bmxka
ot ¢urypute Hag 63% OT 00LIOTO BapupaHe HA (EHOTUITHOTO U3paKEHHE HA T€HOTHUIIOBETE I10
M3y4aBaHUTE NIPU3HALM C€ IbJDKU Ha IbPBUTE ABa riIaBHU KomnoHeHTa — PC1 u PC2.

CoptoBeTe ca pasnpefesieHn M B 4yeTupuTe KBaapanTta (durypa 2). Crmopen briaure
MEXy BEKTOPHTE Ha MPU3HAIUTE MOXE Ja Ce CHIU 32 KOPEIATHBHHUTE BPB3KH MEXKIY TSIX.
KonKoTO BIBJIBT € MO-OCTBp, TOJKOBA KOpenamusaTa € Mo-CHJIHA U TOoJIOKHUTeNHa (durypa 3).
[Ipu nipaB BreJ KOpENanusaTa € Hyja, a THIUAT BI'bJ TOBOPHU 32 OTpHUIlaTeNHa Kopenarus. Octpu
ca praute Mexay Bektopute Ha npuzHaruTe CU, JIMI' u CI' (nait--mansk); ®Y-CY, JIMTI, CT,
UxcC; AM-CI', IMI', CY, @Y, kakto u Ha no6uB 36pHO U XM. [Ipu u3bposiBaHEeTO CMe ce
CchOOpa3swiv C roJIeMHHATa Ha BI'bja. THIUAT BI'BJI, 00pa3yBall ce MeXIy IMokazarenst XM u
@Y, IMI', CI' u CY, xakro u mexay OI' 1 UXC roBopu 3a oTpuLaTenHa KOpeaanus Mexay
TE€3U MOKa3aTeH.
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Projection of the cases on the factor-plane ( 1 x 2)
Cases with sum of cosine square >= 0,00

Quadrant 2 Quadrant 1
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Factor 2: 22,38%
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Quadrant 3 8 Quadrant 4
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Factor 1: 41,46% O Active
@ur. 2. PC aHanu3 Ha HaNpEHAJIUTE JIMHUHU U CTAaHJAPTHUTE COPTOBE
Jezenoa: 1.Enona; 2.MX 270/3461; 3.MX 270/ 3462; 4.MX 270/3463; 5.MX 270/3464; 6.MX 274/717;

7.MX 286/1759; 8. MX 286/1777; 9.MX 285/1058; 10.MX 298/2622, 11.MX 298/2580; 12.MX 270/27;
13 Minzna; 14.PY 48/2553; 15.MX 274/711; 16.Cadoso 1

Projection of the variables on the factor-plane ( 1 x 2)
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@ur. 3. PC aHanu3 Ha mpocCieAsiBAaHUTE TPU3HAIU

B 3aBucumocT OT TOBa KOW COPT INOmaja B €IWH M CbIN KBaJApPAaHT C HAKOU OT
MIPOCJICICHUTE IIPU3HALM O3HA4aBa, 4€ IPYNHUPAHETO € WU3BbpLICHO 1O Hero. Jlunumre MX
270/3461, MX 270/ 3462 u MX 286/1759 ca B 3 kBaapaHT u nonajaT BbpXy Bektopute Ha CY,

JIMI', CI'. Ilpu Te3u mpusHauy Kopenauusra € Hail-cunHa. B cpmus kBagpant ca AM u OI' n
Sitnzna, MX 270/27 u MX 274/717.
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Cnopen Bhatt., 1970; Carves et al. 1987; Fang et al., 1996; Khodadadi et al., 2011;
Siahbidi et al., 2013; [dparos u JleueB, 2016 mpu u3ciienBaHe Ha TEHETUYHOTO PAa3HOOOpa3me,
CBBP3aHO C TEHETUYHA OJM30CT U OTJAICYCHOCT 3a MPEINOYNTAHE € M3MOI3BAHETO Ha KIACTep
aHau3.

N3BOIU

Haii-ronsimo BapupaHne Ha MpU3HALIUTE MIPH MPOCIEIIBAHUTE MAaTEPHUAIH, ONIPEICTICHO Ha
0azara Ha BapUallMOHHUTE KOC(HUIIMEHTH € YCTaHOBEHO 3a (PEPMEHTAIIMOHHOTO YHCIIO,
OTIyCKAaHETO Ha TJIyTeHa M CEIMMEHTAIMOHHOTO YWCIO, a Hal-C1abo Bapupa XEKTOJIUTPOBATA
Mmaca.

C Hali-ronsiMa TreHeTHMYHAa ONU30CT MO MEXIy CH C€ XapaKTepu3upar IHUHHHUTE
MX 270/3462 u MX 270/3463, a Hali-CHJTHO TEHETUYHO pa3JInyue ce HaOJIroaaBa mpu o0pas3uTe
Siina u PY 48/2553 B cpaBHEHHE ChC CENEKIMOHHHUTE MATEpUANH, MOMAJAlld BHB IIbpBa
KII'bCTEpHA rpara.

YCTaHOBEHHTE TEHETUYHH CXOJICTBA W Pa3NUYMsl MEXKIY H3CICABAHUTE TEHOTHUIIOBE
MIICHUIIA MOTaT Ja TIOJIMOMOTHAT CEJICKIIMOHHUAT MPOIeC MpH M300pa 3a MOJXOJISI] U3XOICH
MaTepual 3a Ch3/1aBaHe Ha BUCOKOJJOOMBHU U Ka4YECTBEHH COPTOBE MILICHUIIA.
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ESTIMATION OF YIELD AND PHYSICOCHEMICAL
PARAMETERS OF ADVANCED LINES OF COMMON WINTER
WHEAT IN THE REGION OF CENTRAL SOUTHERN
BULGARIA

Teodora Angelova, Evgeniy Dimitrov, Zlatina Uhr
Institute of Plant Genetic Resources “K. Malkov”, Sadovo, Bulgaria

Abstract: During the period 2016-2018 an investigation on the experimental field of
IPGR “K. Malkov”, Sadovo was conducted. The investigations according to a block shame in
three replicates with a size of the experimental plot of 10m? were performed. The grain yield is
determined by standard grain moisture of 13%. Fourteen advanced breeding lines of common
winter wheat (7riticum aestivum L.), Sadovo 1 and Enola varieties were evaluated. The
evaluation of the quality indicators was carried out in the technological laboratory. The Enola
variety (quality standard for the group B) was adopted as the standard variety. The main
qualitaty indicators were monitored: 1000 kernel weight, test weight (kg/hl), sedimentation
number, fermentation number, wet gluten content, relaxation of the gluten, bread making
strength index and dry gluten. The physicochemical parameters of the studied breeding lines
MX 270/3461, MX 270/3462, MX 270/3463, MX 270/3464, MX 274/717, MX 270/27 and
YaiZla meet the requirements of the high quality group A, the rest of the group B.

Keywords: common winter wheat, perspective lines, quality, grain, yield
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OU3NKOXUMHNYHHUTE ITIOKA3ATEJIN HA HAITPE/THAJIN
JINMHUU OBUKHOBEHA 3UMHA INHIIEHUIIA B PETUOHA HA
HEHTPAJIHA IO’KHA BBJIT'APUA

Teonopa Anrenosa, Esrennii Ilumurtpos, 31aTtuna Yp
HUncmumym no pacmumennu eenemuyunu pecypcu ,, K. Mankos” - Cadoso

Pe3rome: ExciepuMeHTHT € u3BeqeH Ha onuTHO nosie Ha UPI'P K. Masnkos, CanoBo npe3
nepuonaa 2016-2018 r. CopToBUTE ONMUTH ca M3BEKIAHU 1O OJJOKOBA CX€Ma B TPU IMOBTOPECHHUS C
pa3mep Ha onuTHaTa mapuena oT 10 m?. OTtueTeH e 70OMBA 3bPHO MPHU CTAHIAPTHATA BIAXKHOCT
or 13%. OneHeHn ca YETHPUHAIECET HANMPEJAHAINW JMHUM OOWKHOBEHA 3WMHA IIIECHHUIIA
(Triticum aestivum L.) n coproBere CanoBo 1 u Enona. OnieHkara Ha KaueCTBEHUTE TIOKA3aTENn
€ U3BBpILIEHA B TEXHOJOTMYHA J1abopaTopusi, KaTo 3a CTaHAapTeH COpT € Bb3npueT copt EHomna
(cranmapt 3a kaudectBo rpyna b). Ilpocinenenu ca OCHOBHM KayeCTBEHHM IOKa3aTeld: Maca Ha
1000 3bpHa, XEKTOIUTPOBA Maca, CEAUMEHTAIIMOHHO YHCIIO, (DEPMEHTAIIMOHHO YUCIIO, TOOUB Ha
MOKBp TJIyT€H, oTmyckane Ha miyrteHa, UXC mo oThmyckaHe Ha IJIyT€Ha M CyX TJIyTEH.
OU3HKOXUMUYHHATE MoKasarenu Ha JuHunte MX 270/3461, MX 270/3462, MX 270/3463,
MX 270/3464, MX 274/717, MX 270/27 u Sitn3na oTroBapsAT Ha U3UCKBAHMITA 3a TpymnaTa 3a
Hail-BUCOKO Ka4eCTBO rpyna A, ocTaHaiauTe Ha rpyna b.

KaouoBu aymm: oOMKHOBEHa 3MMHA MIICHUIIA, MEPCICKTHBHU JTUHUH, KaueCTBO Ha
3BpPHOTO, TOOUB

BBBEJIEHUE

B ceBpemMeHHHS CBST OOMKHOBEHATa MIIEHUI]A WMa IMTHPBOCTEIIEHHO 3HAYCHHE 32
M3XpaHBAaHETO HA YOBEYECTBOTO M € Pa3NpOCTpaHEHa B MOYTH BCUYKHU Teorpad)CKu IIUPHUHU.
(Rodomiro at al., 2008). Ilpe3 nociegHuTe TOAWHU IUJIOLIMTE, 3aCETH C MINEHUIIA, Bapupar B
TeCHU rpaHuIy, kato 3a 2018 roguaa cnopen FAO u Statista Ta3u kynaTtypa 3aema 218.5 mutH.
XEeKTapa U ca MPOU3BEACHU HaJ 723 MITH. ToHA 36pHO. IIIUPOKOTO MPUITOKEHHE U HAPACTBAIIIOTO
ThpceHEe B IioOajieH Mamad ca MpeanocTaBka 3a HOBH TBOPYECKH IUIAHOBE M HENPEKBCHATO
pa3BHUTHE Ha CEJCKIMOHHUTE MPOTPaMH, KaTo TS € 0OCKT Ha MalladHa Hay4YHOM3CIIEeI0BaTEeIICKa
pabora (Yamypmawuiicku, 2019).

VY Hac WHTEpPEChT KbM TEXHOJOTHYHUTE KauecTBA Ha 3bPHOTO MpHU XjeOHATa MIICHUIIA
JaTupa OT Havajaoto Ha MuHanus Bek (1907r.), korato K. MankoB usnparia mpoou 3a aHaau3 B
naboparopus B ['epmanus. OT cwh3maBaneto Ha [Iporpamara mo cenekmusi Ha IIIEHUIATA B
CamoBo jmocera KayecTBOTO Ha 3bPHOTO HEM3MEHHO MPUCHCTBA KAaTO Ba)KHO CEJIEKIMOHHO
HampaBlieHHue B Hesi. HaTpymanu ca 1ocTa JaHHU 32 W3SICHSABAaHE HAa TEOPETUYHHTE OCHOBU Ha
CEeJICKIIUATA Ha Ka4ecTBO (SIHUeB u ﬁopnaHOBa, 2005; MBanonsa u Ilenos, 2009; [dennbanToBa u
Ko, 2014).

[ToTeHunamHUTEe BH3MOKHOCTH Ha KUTHHUTE KYJITYpU C€ U3MEPBAT HE camo ¢ J100uBa, HO
U C KadecTBOTO Ha PEKOJITHUPAHOTO 3BPHO, OMPEAEISIIO HEroBaTa XpaHHUTENIHA CTOHHOCT.
KauecTBOTO Ha TIIEHWYHOTO 3BPHO BKIIOYBA KOMIUIGKC OT pEIuIla TOKa3aTeld, KOUTO
M3pazsBaT HETOBOTO (PM3UYHO CHCTOSIHHE, XUMUYEH CHCTaB U TEXHOJOTHYHA XapPaKTEPHUCTHKA.
CroifHOCTUTE Ha TE3W MOKA3aTeIH NPHU BCEKU COPT Ca TEHETHYHO O0YCIIOBEHH, HO CE€ BIHUSAT OT
MpujaraHata arpoTeXHUKa, KIMMAaTUYHUTE (AKTOpU Tpe3 Bererauuara u CrenupuIHuTe
arpoeKONIOrHYHH YCIIOBHS Ha paiiona (SImues u Mopnanosa, 2005; Ivanova et al., 2007; MBanosa
u Ilenos, 2009; Cifci and Yagdi., 2010;)

[TomoOpsiBaHEeTO HAa KA4eCTBOTO HAa 3bPHOTO € OCHOBHA IIEJ HA IMOBEYETO MPOTPAMH 32
oTrexaane Ha meHuna. OCBeH 3a MOBUINIABaHE HA OMOJOTHMYHATA M XpaHUTETHATa CTOMHOCT
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Ha KpaﬁHHH MNPpOAYKT, KAYCCTBCHUTC KOMIIOHCHTU HA 3BPHOTO UIpasAT BaXHa pPOJIA B
HKOHOMHYECKaTa CTOMHOCT Ha OIpeaAcCIITHETO HAa HOBUTE COPTOBCE.

I_IenTa Ha HACTOAIIOTO HM3CJICABAHC € OLCHKA Ha OCHOBHH Ka4YCCTBCHM IIOKa3aTCJIM Ha
HamnpeaHaliu JUHUU OOMKHOBEHA 3MMHA MNIICHUIA.

MATEPHUAJIX U METOAU

Excnepumentst € uzBeneH Ha onutHo mnosie Ha WPTP K. Mankos* CagoBo mpe3
nepuona 2016-2018 r. CopToBHUTE OMUTH Ca U3BEKIAHU 1O OJIOKOBA CXEMa B TPU IMMOBTOPECHHS C
pa3mep Ha onuTHara mapuena ot 10m?. OTtdeH e J0OMB 3BPHO MPH CTaHJAPTHAHA BIAXKHOCT OT
13%.

OrneHkata Ha KaueCTBEHUTE IMOKazaTenu Ha 14 IMHUM OOMKHOBEHA 3MMHA MIICHUIA U
coproBere CamoBo 1 m EHOna € u3BBpIIEHA B TEXHOJOTMYHA jabopaTopus. B HacrosmieTo
U3CJIEIBaHE 3a CTaHJApPTEH COpT € Bb3IpueT copT EHona (ctanmapT 3a kadecTBo rpymna b B
HNACAC). 3a xapakTepu3upaHe Ha 3bPHOTO OT MPOYYBAHUTE MAaTEPUATIN Ca OTUYETEHU CIICTHUTE
KaueCTBEHM [10Ka3aTeNu Ipe3 ABYIOJUILIEH Nepuoj Ha npoyuBaHe: maca Ha 1000 3ppHa (AM),
g — upe3 npeteriasHe Ha ase npodu nmo 500 3bpHa (BJC ISO 520:2003); xekronurpoBa Maca
(XM), kg/hl (BAC ISO 7971:2000); cenumentaunonHo uucio (CH) ¢ uznomns3sane Ha 2% p-p Ha
neneHo omerHa kucenuHa (Ilymmnsacku, 1971); depmentammonno yucno (OY) - Ilemmenke Tect
min (Pelshenke et al., 1953); no6uB Ha Mok®p riyTeH (JAMI),% (BAC EN ISO 21 415-2:2008r.);
ormyckane Ha riyteHa (OI'), mm (BJIC ISO 13375); uucno na xnebonekapHa cuwia (UXC) mo
OTIyCKaHe Ha riyTeHa; cyx riyteH (CI),%.

MaremaTtnueckata o00paboTka Ha JaHHUTE € U3BBpPIIEHA Ype3 MpuilaraHe Ha
BapHaIllMOHEH, KOPENallMOHEeH U TucnepcuoHeH ananus. M3mon3Banu ca mporpamate SPSS 19 u
Microsoft excel 3a Windows.

OOmaTta cTaTUCTUYECKa OIIEHKA 33 HATMYUE WIH JIUICA HAa PA3TIUKUA MEXIy BapHAHTUTE €
onpezeneHa upe3 metoga ANOVA ([Jumosa u Mapunkos, 1999).

Upe3 mpuiarane Ha KOpeJallOHEH aHallu3 ca YCTAHOBEHHM cujaTa W TOocOoKaTa Ha
3aBUCHUMOCT MEXAy IMpoydBaHHUTE npu3Hauu. Koraro kopenanuoHHUAT Koe@UUMEHT (r) € 10
0.33 xopenanusita ce mpuema 3a ciada, ot 0.34 mo 0.66 - cpeana, a B unteppana 0.67-0.99 e
cunHa. Tst Moxke f1a Ob/e mosIoKUTeNIHa uitn otpunarenta (Jumosa u Mapunkos, 1999).

PE3YJITATHU U OBCBHXKXJIAHE

I'maBHUTE MeETEOpOJOrMYHM (HAKTOpH, BIMSCLIM BBPXY pacTeka W pa3BUTHETO Ha
NIICHNIIAaTa, ca TEMIEpaTypara U KOJUYECTBOTO HA BAJIEKUTE, KAKTO U PA3MPEICICHUETO UM
npe3 BereranusaTa. BinsHueTo Ha NpoMEHUTE B KiIMMaTa € OT ChIIECTBEHO 3HAUY€HHUE 3a
Ka4eCcTBOTO Ha IMIICHUIATA. | OPEIoTo U cyXxo BpemMe OJaronpusiTcTBaT oOpazyBaHe Ha 3bPHO C
[oBeYe MPOTEHH, JOKATO BIAKHOTO M XJIAJHO BpeMe OKa3Ba OOpaTHOTO BiMsHUE. BuUabT Ha
[oyBaTa ChUIO0 OKa3Ba BIMSIHHME BBPXY KauyeCTBOTO Ha 3BbPHOTO. ATrpPOTEXHHUYECKUTE
MeponpusaTH — 00paboTKa Ha MoYBaTa, NPEIIECTBEHUK, BIUAAT KOCBEHO BbPXY NPOMEHUTE Ha
3amaca ot xpanurenHu BemectBa (IlormoB u Jlumutpos, 1979). Pasrpeinane Ha noteHuuan€a Ha
Ka4ecTBOTO Ha 3bPHOTO B NPOU3BOACTBOTO BUHATM € OMJIO TPYAHO, HOPaJd HETOBOTO CHUIIHO
BJIMSIHUE OT IPOMEHUTE B KIUMaTa u ycinoBusara Ha otriexaane (Tsenov et al., 2004; Stoeva et
al., 2006; Atanasova et al., 2009).

B arpoxnumarnyHo oTHomieHue pekonTHara 2017 roanHa MoXe J1a ce ONpeseNyd KaTo
,»MHOro pasnuyaa” (¢urypa 1). CeurOaTa e u3BbpIIEHA B Kpasi ONTUMAIHUS CPOK. B ciencreue
Ha HUCKUTE TeMIepaTypu Ipe3 HOEMBpU U JEKEMBpPU M OOMJIHA CHEXHa NOKpuBKa a0 15
deBpyapu MacoBO IIOHMKBAaHE ce OT4YeTe IHpe3 TperaTa JeceTAHeBKa (eBpyapu.
CpenHomeceyHuTe TEMIIEpaTypH Ha Bb3AyXa Ipe3 siHyapu u gpespyapu 2017 roguna ca 61usku
0 HopMmaTa. ToBa JoBele JO CKbCSIBAaHE HAa BCHYKM MexaydasHu nepuoau. Popmmupa ce
BHCOYMHA Ha pacTeHUsTa MO-HUCKA OT TUNH4YHATa. [Ipe3 MapT cpeaHOMeceuHUTe TeMIepaTypu
0s1Xa MO-BUCOKHM B CPaBHEHHE C MHOTOTOAMIIHHUTE CTOMHOCTH, MaJHAINUTE BaJEXKH ca C OKOJIO
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20 mm mox HopMata. Pa3a u3KiIacsBaHe U bPTEXK MPEMHUHAXa MHOTO OBP30 MPH TEMIEpATypU
OJM3KM 0 HOpMaTa M MHOro 1o0pa obe3medeHocT ¢ Biara. 3a okojo 10-15 mHm mporteue
Mexayha3Hus mepruo Ib(GTEX 0 MiIedHa 3psIocT. BochuHa 3psioct e oTdenszana Ha 20 10HH,
a IbJIHA 3PsUTOCT O¢ OTYETEeHA Kpasi FOHU M HAYaJIOTO Ha FOJIH.

30 =4 2016/2017
25
20 1 2017/2018
15
10
Jed CpEIHOMECEYHS

TemnepaTypa 3a

| MHOFOTOANLLEH Nepos,
5 X XIXH eIV VoV VI MV IX X OTK/MOHWHE OT

MHOroroguiiHaTa CTOMHOCT

®urypa 1. CpegHo MeceuyHu TeMIEpaTypy Ha Bb3AyXxa 3a [IepuoJia Ha poyusase, t °C

Pexontrara 2017/2018 roamHa chIlo MOXKE Ja ce ompenenu karo HerunuuHa. Ceurbdara
Ce WU3BBPIIM B Kpass ONTUMalHUsA cpok. IloHMKBaHe ce oT4yeTe B HA4ajlOTO HAa HOEMBpH.
Pa3zButueTo mporedye HOPMAIHO W IMPH HOAXOMANIM KIMMAaTHYHUTE YCJIOBUS 3a SPOBU3ALMSL.
IIpe3 mecenuTe HOEMBPU U IEKEMBPH CPEHUTE MAKCUMAJIHUTE IHEBHU TEMIIEPAaTypH CTUTHAXa,
crotBeTHO 10 11.5°C m 8.2°C, a cpennomneBnute n0 8.0°C u 3.8°C (dwurypa 2). Cpennure
MUHHMAJIHUTE TEeMIepaTypu OsXxa IMOJOKUTEIHH Ipe3 HOEMBPU M CJ1ad0 OTpULATETHH IIpe3
JNEKEMBpH, KaTO OTPULIATE]IHM CPEAHOAHEBHM TEMIIEpAaTypH ca OTYETEHU camMo 4 JHM IIpe3
JIEKEMBpH, a CHEXKHaTa IMOKPUBKA €]1Ba J[Ba JHU IIpe3 JAEKEeMBpPH. MeTeopOJIOrHYHUTE yCIOBHS
npe3 sHyapu U (eBpyapu He ce pasiuuyaBaxa OT Te3M Ipe3 jaekeMBpu. CpeaHomeceyHara
TEMIIepaTypa Ha BB3AyXa Mpe3 sHyapu Oelie MHOTO IMO-BHCOKa OT HOpMara, a mpe3 (eBpyapu
2018 ronuHa mo-6au3Ka 10 HOpMaTa. 3UMHM MOBPEAM M M3MpPbB3BaHE Ha MOCEBUTE B pailoHA HE
ce HaOmonaBame. B nepuona Ha BpeTeHEHE pacTEHUsATA ce€ pa3BUBaxa A00pe - o0e3neyeHu ¢
Bjara, a (opMUpaHaTa BHCOYMHA HA PACTEHUS € MO-TojsiMa CHOPSAMO MpeaxoHaTa TOJuHa.
da3ure M3KIacsBaHe M IBQTEXK MOYTH CE CIsXa MOpagd TOIUIOTO Bpeme. IIwiHa 3psiocT ce
oT4eTe Ipe3 TpeTara JeceTAHEBKa Ha oHU. [lajgHanuTe OOMIIHM BaneXu B MOCIEIHUTE IOHU U
HAa4yaJloTO Ha IOJIM JOBeJoxa JXbTBaTa. OT4eTe ce BIOLIEHO KAayecTBOTO HA 3BPHOTO U
NOHMXKeHue B Ao6uBH. KakTo ce BkIa OoT rpadukure ¢ METEOPOJUYHUTE AAHHU Ipe3 JBara
BETETAllMOHHU TEPUOJA CE€ XapaKTepU3UpaT C pazIU4YHHU TEMIIEPATypPHU U BaJICKHHU YCIOBHUS,
KOETO I03BOJIsIBA Jla C€ IMPOCiIequ NPOMsHATAa B KAadeCTBEHUTE IOKa3aTeld M BBbB Bpb3Ka C
MIPOMEHHTE B arpOKIMMATHIHHU YCIOBUSI.

150

hed 2016/2017

100 +
hd 2017/2018

50 + 1
j | l il l 'l l led CyMma Ha BanieXkute 3a
Xl

MHOTOro4MLLEH Nepos,

IV V. VI vl vl IX X OTKNOHUHe oT
MHOrOrofuLIHaTa CTOMHOCT

®urypa 2. Meceuny cyMHU Ha BaJle)kKuTe 3a EPHOJia Ha TIpoyuBane, L/m?
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[Ipocnenenu ca pesynratute Ha GU3MYHUTE CBOKMCTBA HA 3bpHOTO: Maca Ha 1000 3bpHa 1
XeKkToauTpoBa maca. Macara Ha 1000 3bpHa € €IuMH OT Hal-BaXHUTE KOCBEHHM IOKA3aTElNH,
XapaKTepusupall eIpuHaTa Ha 3bPHOTO, HETOBOTO MIIEBHO KaueCTBO (OTHOCHUTEIHOTO
ChABPIKAaHNE HA €HIOCTIEPM, TOTCHIIMATHHS TOOUB Ha OPAaITHO ¢ HUCKO TETENTHO ChIbPXKAHUE) U
KauecTBOTO My KaTo moceBeH Mmatepuan (I[lomoB u koi.,1965; ®ununos, 2004; CtoeBa u
k071.,2009; SnueB u MBanos, 2012; JlenubantoBa, 2014; TaneBa u koi., 2017; MBanos, 2019).
Pesynrature, momyyenu B Tabnuma | mokasBar, 4e mMOpaau OJIArONPHUSATHUTE KIUMaTHYHU
yCIIOBUS Tpe3 BereTanusaTa Ha MimeHunaTa npe3 Bererarponnara 2016/2017 r., croiftHocTuTe Ha
To3u ToKkazaten BapupaT oT 37.1 g (Ne MX 298/2622) no 52.8 g (ditn3na), ca Mo-BUCOKH B
CpaBHEHME ChC CTOMHOCTUTE noiydeHu npe3 2018 r. B pesynrar Ha Banexure, nagHalu B Kpas
Ha BEereTanusaTa Ha mieHunara npe3 pexkonarHara 2017/18 r., macata va 1000 3bpHa € oT 35.0 g
npu muaug MX 285/1058 no 52.0 g mpu MX 270/27. CpenHo 3a nepuoja Ha Mpoy4yBaHe C Haii-
BHCOKH CTOMHOCTH Ha moOKasaTens ce oTiaumyaBaT JuHun MX 270/3462, MX 270/3463,
MX 270/3464, MX 270/27 un Sin3na. Or maguure B Tabmuma 1 e BumHo, ue 10 muHun
IIPEBUILIABAT CTaHIAPTa 3a IPOYUBAHUS MIEPUOI.

Ta6auna 1. AGcomoTHa U XEKTOIUTPOBA Maca Ha MIPOYYBAHUTE MaTepPHaIl OONKHOBEHA 3MMHA
nmeHuna 3a nepuoaa 2017 u 2018 r.

Maca na 1000 3BpHa, g XekronmuTposa Maca, kg/hl
Copt/muHuS — -
2017 | 2018 X +D Hok. | 2017 | 2018 X +D JIoK.

1 | Exona-St. 444 | 40.0 42.2 82.0 | 703 76.15
2 | MX 270/3461 50.1 | 48.0 | 49.05 | +6.85 ++ | 76.0 | 67.1 71.55 -4.60 -
3 | MX270/3462 51.1 | 51.0 | 51.05 | +8.85 | +++ | 77.5 | 683 72.9 -3.25 n.s
4 | MX 270/3463 52.0 | 47.0 49.5 +7.30 | +++ | 758 | 659 | 70.85 -5.30 -
5 | MX 270/3464 52.1 | 495 50.8 +8.60 | +++ | 76.7 | 65.8 | 71.25 -4.90 n.s
6 | MX274/717 503 | 479 49.1 +6.90 | ++ | 8.1 | 715 76.8 +0.65 n.s
7 | MX 286/1759 475 | 462 | 46.85 | +4.65 + 843 | 674 | 75.85 -0.30 n.s
8 | MX 286/1777 50.0 | 48.1 | 49.05 | +6.85 ++ | 82.6 | 68.6 75.6 -0.55 n.s
9 | MX 285/1058 40.0 | 35.0 37.5 -4.70 -- 80.3 | 64.5 72.4 -3.75 n.s
10 | MX 298/2622 37.1 | 358 | 36.45 -5.75 - 789 | 66.2 | 72.55 -3.60 n.s
11 | MX 298/2580 45.6 | 35.7 | 40.65 -1.55 ns | 82.0 | 642 73.1 -3.05 n.s
12 | MX 270/27 47.1 | 52.0 | 4955 | +7.35 | +++ | 792 | 69.1 74.15 -2.00 n.s
13 | din3na 52.8 | 46.0 49.4 +7.20 | +++ | 832 | 69.6 76.4 +0.25 n.s
14 | PY 48/2553 432 | 455 | 4435 | +2.15 n.s 82.6 | 645 | 73.55 -2.60 n.s
15 | MX 274/711 39.5 | 352 | 37.35 -4.85 - 80.7 | 584 | 69.55 -6.60 -
16 | Canoso 1 51.1 | 473 49.2 +7.00 | ++ | 833 | 709 77.1 +0.95 n.s

GD 5.0%=4.03 GD 5.0%=4.44

GD 1.0%=5.38 GD 1.0%=5.92

GD 0.1%=7.04 GD 0.1%=7.75

+ -+ +--+++-- - nokazano ceoTBeTHO ipu GD 5.0%, GD 1.0% 1 GD 0.1%; n.s. — HemoKa3aHO

CroifHOCTUTE Ha MOKa3aTeNsl XEKTOJIUTPOBA Maca ca MO-HUCKHU Tpe3 pekoaTHara 2018 r.
B cpaBHeHue ¢ 2017 r. (tabmuna 1). [Ipe3 mepBara roguna Ha w3nurBane (2017) Ts Bapupa ot
75.8 kg/hl 3a MX 270/3463 mo 84.3 kg/hl 3a MX 286/1759, a npe3 cneapamiara ca ot 58.8 kg/hl
(MX 274/711) o 71.5 kg/hl (MX 274/717). Ilo-BUCOKHTE TeMIEpaTypu, KaKTO U
HEPaBHOMEPHOTO PA3Mpe/IelIeHne Ha BAJIEKUTE, IIpe3 NMeproa oT anpui 0 IOHU ca MPUYMHA 32
BJIOIIABAHE HA peE3ylTaTUTe M TpPH TO3M TMOKazaTel. Pe3ynararure OT MaTemarmuyeckara
0o0paboTKa oka3Bar, ue HsMa JIMHUU J0Ka3aHO MPEBHILABAIIM CTaHapTa M0 TO3U MPU3HAK.
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JIoOMBBT 3BpPHO € T[OKa3zaTell, YHIATO TOAMIIHA CTOHHOCT ce ompenens OT
B3aMMOJICHICTBUETO Ha TEHOTHUIIAa ¢ ycioBusaTa Ha cpenara (Tsenov et al., 2006, [ImameHoB u
Crerio, 2008). [TomobHO Ha ropecrnoMEHAaTUTE pe3yATaTH B HAIIETO H3CJIEIBaHE U Upe3
BEJIMYMHATA Ha 1I00MBa 3bPHO SICHO CE€ OTKPOSIBAT PA3NIMKHUTE Npe3 ABETEe TOJUHHU Ha W3IHUTBAHE.
[To-MankoTO KONMMYECTBO BaJeXH MO BpeMe Ha (opMUpaHE U y3psSBaHE HA 3BPHOTO, KAKTO U
MO-HUCKHUTE TEMIEpaTypu ca OJarompusTCTBalu KakTo (OPMUPAHETO U HM3XpAaHBAHETO Ha
3BbPHOTO, TaKa U 3ala3BaHe Ha HErOBOTO KauecTBO mpe3 pekonrHaTa 2016/2017 r. Jlo6uBute
Bapupat ot 592.9 kg npu muaNsT MX 285/1058 no 840.0 kg npu nunus PY 48/2553 (tabnuna 2).
[Ipe3 BTOpara roauHa ce HaOMIOAaBa BIIOIIABAHE HA YCIOBUATA OT alpWil IO FOHH, U3PAa3CHO B
MOBUIIIABAHE HA CpEeJHOMEcEeYHaTa TeMIlepaTypa M KOJIMYECTBOTO Ha BaJIekKHUTE, KOETO ce
OoTpa3siBa Ha KOJUYECTBOTO pekonTupano 3bpHO (oT 320.1 kg (MX 298/2580) mo 567.1 kg
(MX 286/1777). Cratuctuueckata oOpabOTKa Ha JaHHHWTE IOKa3a, Y€ JIOKa3aHO C IO-BHCOK
nobuB copsimo ctannapra Exona ca werupu nuuuu — PY 48/2553, Ain3ma, MX 286/1777 u
MX 286/1759.

Tab6umua 2. Jlo61B 3bpHO HA IPOYUYBAHUTE MaTEpUaI OOMKHOBEHA 3MMHA MIICHUIIA 3a
nepuona 2017 u 2018 r., kg/da

No Copr / mmus Jobus 3bpHO, kg/da
2017 2018 X +D JIoK.

1 Enoua-St. 649.3 345.4 497.35
2 MX 270/3461 658.8 462.3 560.55 +63.20 n.s
3 MX 270/ 3462 606.5 378.1 492.3 -5.05 n.s
4 MX 270/3463 617 392.9 504.95 +7.60 n.s
5 MX 270/3464 623.5 496.6 560.05 +62.70 n.s
6 MX 274/717 618.4 486.6 552.5 +55.15 n.s
7 MX 286/1759 761.8 516.6 639.2 +141.85 +
8 MX 286/1777 777.1 567.1 672.1 +174.75 ++
9 MX 285/1058 592.9 459.6 526.25 +28.90 n.s
10 MX 298/2622 694.3 330 512.15 +14.80 n.s
11 MX 298/2580 717.2 320.1 518.65 +21.30 n.s
12 MX 270/27 634.1 510 572.05 +74.70 n.s
13 Sin3na 730.6 714 722.3 +224.95 +++
14 PV 48/2553 840.5 540 690.25 +192.90 ++
15 MX 274/711 795.3 438.3 616.8 +119.45 n.s
16 Canogo 1 612.2 477 544.6 +47.25 n.s

GD 5.0% 122.82

GD 1.0% 163.95

GD 0.1% 214.47

+ -+ +--+++ - - -, mokazano crorBeTHO IIpH GD 5.0%, GD 1.0% u GD 0.1%; n.s. — HEmOKa3aHo

3a mppBOHAUATHA OIEHKA Ha KA4eCTBOTO Ha OOWKHOBEHATa 3MMHA IIIICHUIA CE
W3MONI3BaT MHUKPO METOAM 3a aHanu3. M3KkimouuTenHo BakHM 3a  CeleKuusara ca
¢depmenranmonno uucio Ha [lenmenke (Pelshenke et al., 1953) u cemumenTanmoHHaTa CTONHOCT
(ITymmnsanckwii, 1971), kouTo ca ekcrpecHu MeToau 3a aHanu3. OT HalpaBeHUTE U3CICABAHUS €
BHJIHO, Y€ CTOHOCTHTe 3a mokasatens CU (tabmuma 3) mpes 2017 r. ca Bucoku - oT 42 cm’
(PY 48/2553) no 88 cm® (MX 270/3462), kato 10 nuHuM npesumaBaT cranaapra. Ilpes 2018 r.
CE OTYMTa HaMallIBaHE Ha CTOMHOCTUTE Ha MoKazatens cpenHo ¢ 36% chpsMo mpeaxoaHara,
KaTo Hal-HHCKaTa CTOMHOCT € 3a jauHusd MX 285/1058 — 18.97%, a Hali-BUCOKaTa 3a JTUHHS
MX 270/3463 — 52.87%. Tpunanecer nuHUM mnpeBumnaBar crangapra. C goka3aHa pasiuka
CIpSIMO CTaHJapTa 3a [BeTe TOANHU Ha U3CJe/IBaHe ca 9 THHUU.
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[Ipu GpepMeHTAITMOHHOTO YUCIIO Ce HAOII0AaBaT CTOMHOCTH B MHOTO IIMPOK JHAATMA30H OT
49 min 3a copt CamoBo 1 g0 178 min 3a muaus MX 286/1759, nax 100 min uma nipu 12 uaNH,
KaTo HaJ craHgapra ca 7 oT Tsx (tabmmma 3). 3a pekonrHara 2017 r. eIMHCTBEHO MPHU TO3U
nmoKasaTel1 ce HaOmogaBa moHmwkeHue B croitHocture. [Ipes 2018 r. vax 100 min ce oTumTar npu
14 ot nuHuuUTeE, KaTo 9 OT TAX MpEBUILABAT CTaHAapTa. Jloka3aHa pasiuKa CIpSIMO CTaHIApTa €
OTYeTeHa MPH JIBE JTUHUUTE.

Taboauua 3. CenMMeHTAIIMOHHO U (PepPMEHTAIIMOHHHO YHCIIO Ha MMPOYYBAHUTE MaTepUan
0OMKHOBEHA 3UMHa MiIeHuna 3a nepuosaa 2017 u 2018 r.

CenuMeHTAMOHHO YHCIIO DepMEHTAMOHHHO YUCIIO
Coprmis 2017 (2018 | x | £D | Jox | 2017 | 2018 X =D | Jox.

1 Enona-St. 67 25 46 116 198 157
2 MX 270/3461 82 50 66 +20.00 ++ 135 267 201 +44.00 n.s.
3 MX 270/3462 88 54 71 +25.00 ++ 103 271 187 +30.00 n.s.
4 MX 270/3463 87 41 64 +18.00 ++ 105 284 194.5 +37.50 n.s.
5 MX 270/3464 87 60 73.5 | +27.50 | +++ 150 266 208 +51.00 n.s.
6 MX 274/717 72 55 63.5 | +17.50 + 149 196 172.5 +15.50 n.s.
7 MX 286/1759 72 55 63.5 | +17.50 + 178 321 249.5 | +92.50 +
8 MX 286/1777 72 44 58 +12.00 n.s. 149 335 242 +85.00 +
9 MX 285/1058 58 47 52.5 +6.50 n.s. 98 332 215 +58.00 n.s.
10 | MX 298/2622 57 45 51 +5.00 n.s. 109 188 148.5 -8.50 n.s.
11 MX 298/2580 63 40 51.5 +5.50 n.s. 111 235 173 +16.00 n.s.
12 | MX 270/27 70 57 63.5 | +17.50 + 70 174 122 -35.00 n.s.
13 | fiin3na 82 55 68.5 | +22.50 ++ 164 222 193 +36.00 n.s.
14 | PY 48/2553 42 25 33.5 -12.50 n.s. 91 170 130.5 -26.50 n.s.
15 | MX 274/711 70 52 61 +15.00 + 129 58 93.5 -63.50 n.s.
16 | Camoso 1 64 20 42 -4.00 n.s. 49 92 70.5 -86.50 -

GD 5.0%=13.38 GD 5.0%=83.56

GD 1.0%=17.86 GD 1.0%=111.54

GD 0.1%=23.36 GD 0.1%=145.91

+ -+ +--+++-- - nokazano cpoTBeTHO npu GD 5.0%, GD 1.0% u GD 0.1%; n.s. — HegokazaHo

['myTeHbT ce HamMupa B TSCHA 3aBUCHMOCT OT BHMJia U COpTa Ha MIIEHUIIATa, MOYBEHO-
KJIMMaTUYHUTE YCIOBUS, TOPEHETO U JIp. 3a MHOTO aBTOPH Hal-Ba)KEeH IMOKa3aTell 32 KaueCTBOTO
Ha 3BPHOTO Ca KOJWYECTBOTO Ha OenThka (mporenna u riryteHa) (bosmpkueBa u MbHroBa, 1987;
bosimxueBa u Mnuesa, 1987; Unuesa, 1987; Tecenbko u Iloraneiiko, 1987; Panayotov, 1990;
[TeurbHEBa, 1993; Gooding and Devies, 1997; Gupra et al., 1997; Panayotov, 1997; lumutpoBa-
Jonesa u ko, 2002; oues, 2011). Cnopen penuia aBTOpU KaueCTBOTO Ha MIICHULIATA 3aBUCH
HE TOJIKOBA OT KOJIMYECTBOTO HA CYpOBUS OENTHK, a MPEeId BCUYKO OT Ka4eCTBOTO Ha TIIyTEHa,
KOMTO ce HaMupa B TSACHA 3aBUCHUMOCT OT BUJA, cOpTa U JIp. MOKPHAT IIyTEH € U3KIIOYUTETHO
BaXEH TOKa3aTesl 3a MPOAYKTHTE OT IpepadoTKaTta Ha 3bpHO — OpairHo, TEeCTO, XJA0 W AIp.
(dumurpoBa-JloneBa u k01.2002). MeTeopolOrHYHUTE YCJIOBUS OKa3BaT BIMSHUE BBPXY
KOJIMYECTBOTO Ha TIJIyTeHA, KaTO HaW-TOISIMO KOJIMYECTBO MOKBP TJIYyTeH B 3BPHOTO Ha
NIIEHUIIATa CE€ HATPyIBa Mpe3 IbpBaTa TOAWHA OT M3CIIeABaHETO. MI3BECTHO €, ye Mpe3 Mo-cyxu
TOJUHU OENTHUYHOTO ChAbpPKAHUE HA 3bPHOTO € MO-BUCOKO, a TIIYTEHBT KaTO OCHOBHA OeNIThUHA
ChCTaBKa € TMpPSKO CBBp3aH ¢ OENTHYHOTO ChIbpxkaHue Ha 3bpHOTO (IlomoB m kom., 1965;
Owunos, 2004). Ilonyuenute pesynratu 3a p. 2017 r. ca ot 28% JAMI 3a nunusa PY 48/2553
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10 38% 3a MX 270/3464. Bcuuku npoyuBaHu JJUHUM ca HaJ u3uckBanusTa Ha MACAC 3a rpyna
A 3a kauectBO (28% JAMI — min 3a rpyna A). 3a nmo-BiakHaTa U MO-TOILIa MpPe3 MEceruTe Ha
HaJIMBaHE W y3psBaHe Ha 3bpHOTO 2018 T. ce HabmromaBa 3aHWKaBaHE Ha IMokaszaTens oT 18%
JMI" 3a CamoBo 1 mo 30.8% 3a MX 247/717. C noka3zaHa pa3juka CIOpsIMO CTaHIapTa ce
xapakrepusupart 11 auHum.

[To noka3zatens oTmyckaHe Ha IIyTeHa NOJy4YEHUTE JaHHU IOKa3Bar, ye Ipe3 IbpBaTa
TOJMHA Ha WM3CJICABAHETO, NMPU W3MUTBAHUTE JMHUU CTOHHOCTHTE MY Ca MAJKO HO-BUCOKH B
cpaBuenue ¢ 2017-2018 r. u Bapupar ot 6.5 mm g0 15.5 mm (taénuna 4). [Ipe3 ta3u roauHa
OTIIyCKAHETO Ha TIJIyTeHa € Hail-mManko e npu MX 286/1777, a Hali-MHOTO TpU JMHUU
MX 298/2580, MX 270/27, Auin3ma u MX 274/717. OcpenHeHuTe NaHHM 3a TPOYUYBAHUS
MIEPUOJT TTOKa3BaT, ue 4 JIMHUM ca C TOKa3aHHW Pa3JIMKH CIPSMO CTaHAapTa, a octaHanuTe 11 ca c
HEeJ0Ka3aHH!.

[oxa3zaTensaT ynciao Ha XjeOoneKapHaTa Cuila OCUTYpPsBa PaBHUILETO Ha XJIeOOMEeKapHOTO
KadyecTBO - obemeH no0mB Ha Xm0 ¢ goOpa dopmoycroitunBoct (bemueBa, 2018). 3a
JBYTOJMILIHUS NIEPUOJ Ha IPOYUYBAaHE CPEIHUTE CTOMHOCTH Ha mokazarens ca ot 51.5 3a Cagoso
1 no 79.5 3a muaus MX 270/3464. C nokazana pa3nuka cripsimo ctanmapra ca MX 270/3464 u
MX 270/3463, a ocTaHAIIUTE ca C HEAOKA3aHHU.

CpabpxaHHETO Ha CyX IIIyTEH (KaTo TOBa U HA MOKBP) € C Hali-BUCOK MPOLEHT Ipe3 Io-
cyxata 2016-2017 r., B cpaBHenue ¢ 2017-2018 r. (tabnuua 4). [Ipu u3nuTBaHUTE TUHUHN TO3U
MOoKa3arey € ChC CTOMHOCTH oT 9.52% (PY 48/2553) no 12.73% ( MX 270/3464). I1pe3 Bropara
eKCIepUMEHTaHa TOAMHA ChIbPKAHUETO Ha cyX IiyTeH (kakro u npu JIMI') e ¢ mo-Hucku
CTOMHOCTH W Bapupa oT 5.6 10 9.99%. C nokaszaHa pasiauka COpsiMO CTaHIapTa Ce OTKPOSBAT
13 nuuuu (Tabnuma 4).

s

®@ur. 4. Cyx riyTeH
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Tab6auua 4. KauecTBeHH MoKa3aTean Ha MPOYYBAHUTE MaTEpHUaIl OOMKHOBEHA 3MMHA IeHUIA 3a mepuoja 2017 u 2018 r.
J106MB MOKBp IITyTEH OrtnyckaHe Ha IIyTeHa Yucio Ha xnebornexapHa cuiia Cyx rimyteH
Copt/nuHus — — — —
2017 | 2018 X +D | Hok | 2017 | 2018 X +D | Hok. | 2017 | 2018 X +D | Hox. | 2017 | 2018 X +D | Hok.

1 | Enona-st. 3132 | 18.2 | 24.76 9 2.5 5.75 60 57 58.5 10,1 5.6 7.85
2 | MX 270/3461 3752 | 26.6 |32.06 | 7.30 | +++ 9 7 8 2.25 n.s 62 62 62 350 | ns. 12,1 8.6 | 10.35| 2.50 | +++
3 | MX270/3462 | 37.24 | 25.6 | 3142 | 6.66 | ++ 10 4.5 7.25 | 1.50 n.s 58 68 63 4.50 ns. | 12,38 | 87 | 1054 | 2.69 | +++
4 | MX 270/3463 34.68 | 29.2 | 31.94 | 7.18 | +++ 8 5 6.5 0.75 n.s 67 81 74 | 15.50 + 11,36 | 9.6 | 1048 | 2.63 | +++
5 | MX 270/3464 38 31 345 | 9.74 | +++ 7 5 6 0.25 n.s 73 86 79.5 | 21.00 | +++ [ 12,73 | 99 | 11.31 | 3.47 | +++
6 | MX 274/717 3548 | 30.8 | 33.14 | 838 | +++ | 13 8 10.5 | 4.75 + 50 65 575 | -1.00 | ns. [ 11,18 | 99 | 1054 | 2.69 | +++
7 | MX 286/1759 326 | 252 | 289 | 4.14 + 9 5 7 1.25 n.s 62 68 65 6.50 | ns. | 10,92 | 8.6 9.76 | 1.91 ++
8 | MX 286/1777 31.4 | 22.68 | 27.04 | 2.28 | n.s 8 2 5 -0.75 | ns 65 62 63.5 | 500 | ns. 10,6 7.9 9.25 | 1.40 +
9 | MX 285/1058 324 26 292 | 4.44 + 8.5 3 575 | 0.00 | ns 63 71 67 8.50 | ns. | 10,69 9 9.84 | 2.00 ++
10 | MX 298/2622 31.6 | 29.44 | 30.52 | 5.76 | ++ 10 6 8 2.25 n.s 67 73 70 | 11.50 | n.s. | 9,95 94 ]9.675| 1.83 ++
11 | MX 298/2580 33.8 | 27.28 | 30.54 | 5.78 | ++ 16 6 11 5.25 ++ 45 73 59 0.50 | ns. | 10,56 | 8.66 | 9.61 | 1.76 +
12 | MX 270/27 358 | 29.6 | 32.7 | 794 | +++ | 14 6.5 | 10.25 | 4.50 + 48 71 595 | 1.00 | ns. | 11,46 | 999 | 10.72 | 2.88 | +++
13 | SAin3na 3652 | 29.2 | 3286 | 810 | +++ | 14 55 9.75 | 4.00 + 48 77 625 | 400 | ns. [ 12,05] 95 | 1077 | 293 | +++
14 | PY 48/2553 28 | 24.64 | 2632 | 1.56 | ns 6.5 55 6 0.25 n.s 67 65 66 750 | ns. | 9,52 | 825 | 888 | 1.04 | ns.
15 | MX 274/711 304 | 2692 | 28.66 | 3.90 | ns 8.5 4.5 6.5 0.75 n.s 60 75 67.5 | 9.00 | ns. 9,8 8.7 9.25 | 1.40 +
16 | Cagoso 1 324 18 252 | 044 | ns 15.5 2 875 | 3.00 | ns 46 57 515 | -7.00 | ns. | 10,29 6 8.145 | 0.30 | ns.

GD 5.0%=4.11 GD 5.0%=3.75 GD 5.0%=11.78 GD 5.0%=1.37

GD 1.0%=5.48 GD 1.0%=5.01 GD 1.0%=15.73 GD 1.0%=1.82

GD 0.1%=7.17 GD 0.1%=6.55 GD 0.1%=20.57 GD 0.1%=2.39
+ -+ +--+++-- - mokazano cboTBeTHO Iipu GD 5.0%, GD 1.0% u GD 0.1%; n.s. — HeOKa3aHO
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KauecTBenure napamMeTpy Ha MIICHUIIATA 3HAYUTCIIHO CC U3MCHAT OT YCJIOBUATA IIPEC3
roAnHUTE. BaprupaHeTo 3aBUCH TIaBHO OT KOJUYECTBOTO U PA3MpPAICICHUETO Ha BAJIC)KUTE U OT
TOIUIMHHUTE ycnoBus. llpu BojeH aeduuuT Mo Bpeme Ha HaJMBaHE HA 3BbPHOTO TO €
OTHOCHUTEJTHO 1M0-00raTo Ha OeITa4rHHM, B T.4 ¥ Ha r1yTeH (Pununos, 2004).

3a Ja CC YCTAaHOBU OaJin BapI/IaGI/UIHOCTTa Ha MpHU3HAKa 3aBUCH IMMOBCYC OT 'CHCTUYHUTC
(bakTOpH WM OT YCIOBHUSTA HAa OTIJICKIAAHE, € TIPUIOKEH IBY(PAKTOPCH JAUCTIEPCUOHEH aHAIM3.
HpI/I HCTO € OIICHCHA CHUJIaTa Ha BJIMAHHUC HA U3TOYHHUIHUTC HA BapUpaHC — I'CHOTUII U Cpcaa
(Tabmmma 5).

Tabaununa S. BnusHue Ha N3TOYHULIMTE HA BapupaHe BbPXY MPOYUYBAHUTE MMOKA3aTeNu Ha JIUHUU

IIIIeHuna
[MTokazaTen 3TouHULH SS df MS F exp. F tab. |
Ha BapupaHe

I'enotum - paxrop A 814.4 15 54.3 9.0%** 8.7 84.5

Cpena - pakrop B 59.7 1 59.7 9.9%** 3.5 6.2

Abcon. maca Tpemka 90.2 15 6.0 9.4
06mmo 964.3 31 100.0

I'enotut - ¢pakrop A 165.8 15 11.1 1.5n.s. 5.5 9.6

XexTonMaca Cpena - haktop B 1443.2 1 1443.2 198.1%** 16.6 84.0
I'pemika 109.3 15 7.3 6.4

0010 1718.2 31 100

I'enorwr - aktop A 158812.5 15 10587.5 1.9 n.s. 5.5 25.4

ToGus Cpena - hakrop B 381697.7 1 381697.7 68.3%** 16.6 61.1
I'penika 83766.9 15 5584.46 13.4
001mo 624277.1 31 100.0

I'enotum - ¢axrop A 3681.9 15 245.5 3.7* 3.5 373

Cpena - pakrop B 5202 1 5202 78.5%** 8.7 52.7

Cemam. Hueno 0 994.0 15 663 10.1

06mmo 9877.9 31

I'enotui - ¢paktop A 75055.7 15 5003.7 1.9n.s. 5.5 36.7

Depment.auco Cpena - hakrop B 90631.5 1 90631.5 35.1%** 16.6 443
I'penika 38772.0 15 2584.8 19.0

0010 204459.2 31 100

I'enotum - ¢pakrop A 265.2 15 17.7 2.8 n.s. 5.5 33.2

M Cpena - hakrop B 441.0 1 441.0 70.6%** 16.6 55.1
I'pemika 93.7 15 6.2 11.7

001mo 800.0 31 100

I'enotum - axrop A 109.8 15 7.3 1.4 n.s. 5.5 25.5

or Cpena - pakrop B 242 1 242.0 46.4%** 16.6 56.3
I'penika 78.3 15 5.2 18.2

006mmo 430 31 100

I'enotut - ¢pakrop A 1367.5 15 91.2 1.8 n.s. 5.5 45.0

qxC Cpena - hakrop B 903.1 1 903.1 17.6%** 16.6 29.7
I'penika 770.9 15 514 25.3

0010 3041.5 31 100

I'enotum - ¢pakrop A 28.0 15 1.9 2.7 n.s. 5.5 34.1

CT Cpena - hakrop B 43.7 1 43.7 63.2%** 16.6 53.2
I'pemika 10.4 15 0.7 12.6

001mo 82.1 31 100

SS - cyma Ha kBagpature; gf - ctenenu Ha cBoboa; MS - Bapuanc; F exp. - F onurtHo; F tab. - F Tabnuyno; 1) - cuita
Ha BiusiHHE Ha paxTopa (%); *,**,*** - nokazano crorBeTHO npu 0=0.05, 0=0.01, a=0.001, n.s.- HENOKA3aHO
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HanpaBeHusT aucnepcuoHeH aHain3 Ha (U3WYHUTE CBOMCTBA HAa 3BPHOTO W J10OMBA
MokKa3Ba, ue Bbpxy macara Ha 1000 3bppHa CTaTUCTUYECKH TOKA3aHO BIMSAHUE UMAT T€HETUYHHUS
MIOTEHLIMAJ Ha COPTA, KAKTO U FOJMHUTE HA OTIJIEK/IaHe, HO CUJIaTa Ha BIMSHUE Ha TEHOTHIIA € C
MHOTO MO-rojisiMa cuiia. BbpXy XekronurpoBaTa Maca U A00HMBa MO-TOJSMO CTaTUCTHUECKU
JIOKQ3aHO BIUSHUE HMMAT TOJUHUTE C TEXHUTE CHeUNu(PUYHU KIMMATUYHU YCIOBUSA (TIpU
0=0.001). Ilpu mokazarenss CYU BnmstHUETO W Ha JBara ¢akTopa € JOKa3aHO W WMaT TOYTH
paBHOCWIIHO BiusHUE nipu Gopmupanero my. [Ipu @Y, IMI, OI', UXC u CI' e mokaszaHo
€IMHCTBEHO BIUSHUETO Ha cpepara. Cropen pexurna aBtopu (Fufa et al., 2005; Tsenov et al.,
2006; Kaya et al., 2006; Akcur et al., 2006 u ITnamenoB u Cnenos, 2008) Bb3ACHCTBHETO HA
yCIIOBUSITA Ha TOJMHATa BBPXY MPOIYKTUBHOCTTa M KayeCTBOTO Ha OOMKHOBEHAaTa 3MMHA
MIIEHUIATa € C MO-TOJISIMO 3HAYEHUE, OTKOJIKOTO BIUSHUETO HA T€HOTUIIOBETE.

B Tabmuma 6 ca mpenctaBeHH KOPETAMOHHUTE 3aBHCHUMOCTH MEXKIY HW3CIIEABAHUTE
nokaszatenu. CUIHU MOJIOKUTENHM J0Ka3aHU Kopenanuu ca ycraHoBeHu mexay CH u JIMI, a
cbio taka CI' cbe CU u IMI'. 3Haunmu ca u orpunarennute kopenauuu mexay UXC u XM,
kakTo U Mexxy UXC u OI'. IIspBata e cuinHa, a BTopaTa CpeiHa 1o CHJa.

Taﬁ.mma 6. KOpeHaHI/IOHHI/I 3aBUCUMOCTHU MCIKAY U3CIICABAHUTEC ITOKA3ATCIIN

Aobcon.maca XekT.maca Jobus CcYH oY AMI! or yxc Ccr
Abcon.maca 1
XeKT. Maca 0.103 1
Jlo6us 0.167 0.39 1
CcY 0.485 -0.237 -0.024 1
oY 0.237 -0.235 0.124 0.481 1
JMI 0.353 -0.443 -0.098 0.800%** 0.313 1
Or 0.146 0.247 -0.082 0.132 -0.287 0.432 1
gxcC -0.098 -0.706** 0.011 0.358 0.379 0.405 -521%* 1
Ccr 0.43 -0.46 0.018 0.829%* 0.431 0.967** 0.286 0.473 1

* TOKa3aHOCT MpH HUBO Ha 3HaYuMocT 0=0.05 ** moka3anoct npu HUBO Ha 3HaYMMocT 0.=0.01

n3BOAN

[To-GmarompusiTHa 32 TEXHOJOTHYHOTO KadyeCcTBO Ha OOMKHOBEHATa 3MMHA MIICHUIA €
BeretanmonHata 2016/2017 rom., mpe3 KOATO € YCTAHOBEHO TO-J00pPO ChUYCTAHHWE Ha
TEeMIIepaTypa 1 BaJeKu.

3a mepuojaa Ha HAIIETO M3cheaBaHe € yctaHoBeHO, ye AM u CY ca BausisAT 10Ka3aHO OT
TeHOTHUIIA U cpelaTa, a Mpu ocTaHanuTe nokaszarenn XM, Jloous 3epHo, @Y, JIMI', OI', UXC u
CT ce BusisAT 3HaYMMO OT (DAaKTOPHUTE HA CpeaTa.

OU3NKOXUMUYHUTE TMOKA3aTell Ha M3CJIEIBAHUTE JIMHUM MIICHHUIA Mpe3 Mepuoja Ha
IIpoy4YBaHe, B M0-rojisiMa creneH otroBapst Ha rpynure Ha MACAC 3a Hall-BUCOKO KaduecTBO A
(muauu MX 270/3461, MX 270/3462, MX 270/3463, MX 274/717, MX 270/3461, MX 270/27 u
Sitmsna) u b (Bcnuku 14 npoyyBaHy THHUN).

Pesynrarure ca monesHu 3a OChIIECTBABAHE MMOA0OP HA JIMHUU M €BEHTYaJIHU KaHIUAAT
COpPTOBE, KOWTO J]a ChYeTaBaT B ce0e CH MO-100pO0 TEXHOJIOTUYHO KAY€CTBO U MPOTyKTUBHOCT.
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STUDY INFLUENCE OF THE YEAR ANG GENOTYPE WITH
FIT MODEL OVER SIGNS-MARKERS OF COMMON WINTER
WHEAT (TRITICUM AESTIVUM L.) CULTIVARS IN
CONDITIONS OF SOWING IN OCTOBER

Bogdan Bonchev
Institute of plant genetics resources “K. Malkov”, Sadovo, Bulgaria

Abstract: The aim of the study was to establish the influence of the year and genotype at
the sowing date in October, on morphological markers in cultivars of common winter wheat. The
study period covers 2016/2017 to 2018/2019. The first year was dry; the second year was rainy
with uneven distribution of precipitation. The third year was warmest with extreme rainfall in
June. The experiment was performed in the experimental field of IRGR Sadovo on cinnamon-
shaped resin in the South-Central region of Bulgaria. The climate is transitional-continental.
Plant material is two cultivars of common winter wheat Pobeda and Boryna. The sowing was
carried out in the optimal period for the region on October 20. The Least significant differences
(LSD) were found using the JMP 5.0.1 program. (JMP release 5.0.1., SAS Institute Inc. Cary,
NC). The signs-markers plant height, spike length; numbers of kernels per spike are influenced
by the conditions of the year, as they give proven differences. The influence of the conditions of
the year on the sign mass 1000 grains is weaker in the cultivar Pobeda, as no proven differences
are observed. In the case of the Boryana cultivar, the mass 1000 grains is stable in the first two
years, but has been proven to decrease in the third year.

Keywords: influence, year, genotype, cultivar, signs- markers, Fit-model, LSD test.
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INPOYYBAHE BJUAHUETO HA TOANHATA U T'EHOTHIIA C
FIT MOAEJI BbPXY IIPUZHALIU-MAPKEPHU HA COPTOBE
OBUKHOBEHA 3UMHA NIIEHUIA (TRITICUM
AESTIVUM L.) B YCJIOBUA HA CEUTBA ITPE3 OKTOMBPHAU

bornan bonues
HUnemumym no pacmumennu cenemuyunu pecypcu “K. Mankog” - Cadoso

Pe3tome: Llenta Ha mpoy4YBaHETO YCTAaHOBSIBAHE BIUSHUETO HA TOJIMHATA M TEHOTHUIIA TIPH
ceuTOCH CPOK Ipe3 OKTOMBPH, BBPXY IMPHU3HAIU-MAPKEPU TPU COPTOBE OOMKHOBEHA 3WMHA
nmennna. [lepuoast Ha m3cnensaneto odxmama 2016/2017 mo 2018/2019 romunu. IIbpBara
roJIMHA € CyIllaBa, BTOpaTa TOJMHA € JBXKIOBHA C HEPAaBHOMEPHO PA3MpPE/ICIICHHE Ha BAJICKUTE.
Tperata ronvHa € Hai-TOIJIA ¢ €KCTPEMHH BaliexkH npe3 oHU. OmnuTa € U3BBPIIEH B OMUTHOTO
nosie Ha UPI'P CanoBo Ha kaHeneHoBHAHA cMoiaHHIA B FOXHO 1leHTpaseH paiioH Ha bwirapus.
Knumara e mpexoaHo -KOHTHHEHTalleH. PacTuTenen maTepuan ca JBa copta OOMKHOBEHA 3MMHA
nmenuna [lobena um bopsna. Ceurbata € wu3BBpIICHA B ONTUMAJIEH 3a palioHa CpPOK
20 oxTOMBpHU. YCTaHOBEHH Ca Hali-Malku JokazaHu paznuku (LSD) ¢ momomira Ha mporpamara
JMP 5.0.1. (JMP release 5.0.1., SAS Institute Inc. Cary, NC). [Ipu3nanure —MapKepu BUCOYHHA
Ha pacTeHuATa, ABDKMHA Ha Kiaca, Opoil Ha 3bpHa B Kjlaca ce BIUSAAT OT YCJOBHSATa Ha
roguHaTa, Th KaTO JaBaT JIOKAa3aHW pPA3JIMKH. BIUSHUETO HAa YCIIOBUSATA HA TOAHWHATA TIPU
npu3Haka maca Ha 1000 3bpHa e mo-cnabo mpu copt I[loGena, Thii KaTo He ce HaOIOAaBaT
nokazanu paznuku. [Ipu copt bopstHa macata Ha 1000 3bpHa € cTaOWiIHA Mpe3 MBPBUTE JBE
TOJIMHH, HO JIOKa3aHO Ce MOHM)KaBa Mpe3 TpeTaTa roAnHa.

KaouoBu aymm: BiusHHE, TOAWHA, T€HOTHII, COPT, NpU3HAIM-Mapkepu, Fit-momern,
LSD recr.

BBBEJIEHUE

Bucounnara Ha pacTeHUsATa € NPHU3HAKBT, KOUTO HAW-YECTO Ce cpella B COPTOBHTE
omucanust (Www.ipgrbg.com). BucounHata Ha pacteHneTo, Opoil Ha KJacoBe m? W macaTa Ha
1000 cemeHna umar MpsSKO M CHIHO BIUSHHE BbpXY eKkcrnpecusta Ha noousa (Markova Ruzdik
2015). Bucounnata Ha pacTeHHsTa Bapupa ci1ab0 B YCJIOBHS Ha BOJEH CTpPEC B IepHOaa
M3KJacsiBaHe - HanuBaHe Ha 3bpHOTO (Yummicku 2016). ChbiieBpeMEeHHO TS c€ BIUsie€ OT
a30THOTO TOpeHe u cpoka Ha ceutba (KamamuukoB 2005, Srue & Ilomoma, 2001).
Wzcnensanusta Ha [lemeBa u kou. (2013) BbpXy CTpPYKTYpHHUTE €JIEMEHTH Ha JOOMBa IpH
16 copra mieHuIa MOKa3BaT, Y€ MpU3HAIIMTE ThDKMHA Ha Ki1ac, Opoi 3bpHA B IIEHTPAJIEH KJac,
Macara Ha 3bpHOTO OT PAacCTEHHE BapHpaT CPEIHO, KOETO cie/lBa Jla ce UMa MpeaBU IpU 0TOOp
Ha TUMWYHYU noToMcTBa. [Ipu3HakbsT Opoil Ha 3bpHATA B KJIac B HAal-CHJIHA CTEIEH BIIUSE BbPXY
(dhopmupanetro Ha 10o0MBa OoT 3pHO Npu oOukHOBeHa mineHuna (LlenoB u kon.2013, Slafer at al
2015). 3anpsHoB (1973) u Kone (1993) mpenopbhyBaT M3BBPIIBAHETO HA OTOOP HA TUITHYHU
IIOTOMCTBA IO ITPU3HALUTE BUCOYMHA Ha pacTeHueTo u maca Ha 1000 3ppHa. CHIIHO € BIMSHUETO
Ha MpU3HAKBT OOl 3bpHA B KJIAC BHPXY peakiusaTa Ha TeHoTuna cupsamo cpenara (Dodig et al.,
2008, Gaju et al., 2009). Cnopen uscnemoBarenute Slafer et al. (2014) BB3MOXKHOCTHTE 3a
M3MEHEHUE Ha JoO0MBa ce AbJDKAT B Haii- rojisiMa CTereH, Ha MPOMsHa Ha Oposi Ha 3bpHATa HAa m?
1 To-Manko Ha Opost Ha 3bpHaTa B kiac (Protich et al 2013). M3cnensanusita Ha Hecreposa
(2005) moTBBpKAABAT POJIATA HAa CPOKAa HA CEUTOA MPH MPOJIETHA MINCHUIIA BBPXY Opos Ha
MPOIYKTUBHUTE OpaTs Ha m?, Opos HA 3bPHATA B KJIaca, MacaTa Ha 3bPHOTO B KJlaca U Macara Ha
1000 cemeHa.
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BnusiHueTo Ha TOpeHEeTo, BpeMe Ha BHACSHUS U TEHOTHUII NMPH ONTHUMAJIEH CEUTOCH CPOK
20 OKTOMBpH € H3CIIeIBAaHO B MHOTro(akTopeH omuT. PactureneH marepuan ca eawH COPT
NIIEHUIA U eIuH copT eueMuk. CraTucTudeckata oOpaboTKa Ha pe3yTaTUTE € U3BBPIIBAHU C
Fit ananmu3, xaro e u3nomssan JMP 5.0.1 codryep (JMP, 2002). CToiiHOCTHTE HA €JIEMEHTUTE Ha
NPOAYKTUBHOCTTA ca npenctaBenu upe3 LSD u Bapuannonen koedunent (Vulchev & Vulcheva
2019).

CodTtyepsT 3a cTaTHCTUYECKH HAYyYHU pa3paboTku JMP e u3uepnareneH 1 UHTEPAKTUBEH
CTAaTUCTHYECKU NakeT. J[MHaMH4YHO CBBP3Ba JaHHU C Ipa(MKH 32 MHOTOCTENEHHO IpPOYyYBaHe,
pa3bupaHe U BH3yalM3alMs Ha JaHHUTE. ToBa MO3BOJISIBA Ja KIMKHETE BBPXY, KOATO U Ja €
TOYKa B rpauKkaTa 1 Jla BUAUTE CbOTBETHATAa TOYKA OT JaHHU, MapKUpaHa B Ta0iMLaTa C JaHHU
u npyru rpapuku. Toil mMoxxke ma pabotu ¢ pa3nuyHu (opMaTH Ha JAaHHH, KaTO TEKCTOBU
daiinose, dainose Ha Microsoft Excel, Habopu oT SAS (Www.sscnars.icar.gov.in).

3HaYMMOCTTa MEXIY CpEIHHUTE CTOMHOCTH Ce€ Ompeness OT Hai-MalKuTe 3HAYUMHU
pasnmuku Least significant difference (LSD), xpaeto P <0.05., JMP 5.0.1. codryepen maker
(Hildermann, 2010). B mnatdgopmara Ha “Fit Model*“ ce momydaBa matpuia Ha ,,LSMeans* 3a
n30panus MeTol. B To3m cimywail craructmueckata ctoiHOCT Ha Tecta (Q 3a Tukey wmm t 3a
Student’s t) e moka3aHa HaJ MaTpHUlaTa M CTaHJApTHaTa Ipellka Ha pa3jMKaTa € MOKa3aHa BbB
BCSIKa KJIETKAa HA MaTpHiara. AKO YMHOXKHTE TECTOBaTa CTATHCTHKA ChC CTaHIApTHATa TPEIIKa
Ha pa3iMKaTa, MojydyaBaTe MHHHMMAallHATa 3Ha4MMa pas3nuka 3a ,Least significant difference*
(LSD) Tect unm ,,Honestly significant difference™ (HSD) tect, (https://community.jmp.com).

Tectsr LSD Ha Fisher 3amouBa kaTo TecT 3a MHOXXECTBEHO cpaBHeHue Ha Bonferroni.
B3ema ce kBagpaTHUAT KOpeH Ha ocTaTbhuHuUs cpeneH kBajapar oT ANOVA u cuuta, ye TOBa €
obenunenara SD (cpenaHa rpemika Ha pasnukure). Kato ce B3emar mpeaBH]l pa3Mepure Ha
W3BajJKaTa Ha JBETE€ TPYyNH, KOUTO CE CpaBHSIBAT, C€ H3YMCISABA CTAaHAAPTHA TpelIKa Ha
pasyMkara Mexay Te3u JaBe cpefHu. Torasa T m3umcisgBa Student’s t, kKaTo pasfjens pasiavkara
MEXJTy CpEIHHUTE Ha CTaHIapTHATA TPEIIKa Ha Ta3u pa3iuka, (http://www.graphpad.com).

Ienta Ha mpOy4YBaHETO YCTAHOBSIBAHE BIMSIHMETO HAa roJMHATAa U T€HOTHIA MPU CPOK
npe3 OKTOMBPH, BBPXY MOP(OJOTHYHU TMpPU3HAIM-MapKepu MpPHU COPTOBE OOWKHOBEHA 3MMHA
NIIEHUIA. Y CTaHOBSIBaHE HA MPHU3HALU-MAapKEPH, KOUTO CJ1a00 ce BIMUAAT OT METEOPOJIOTMYHHUTE
YCJIOBHS TIPE3 TOAUHUTE Ha Mpoy4BaHe upe3 u3nossBane Ha LSD rtecr.

MATEPUAJI U METO/L

Pacturenen marepuan 3a NpOyYBAaHETO Ca COPTOBETE OOMKHOBEHA 3MMHA MIIEHULA
[lobena u bopsina. Ceutbara € W3BBPIIEHA, KAKTO CE€ NpPaBU CPABHUTEIHO H3MUTBAHE Ha
MOTOMCTBa 3a BTopa roauHa mo Meroaukara Ha M3XII (1977). Ceutbara e HampaBeHa B
onTuMaseH 3a paifoHa cpok (20 oxromBpu). I'pmkara 3a moceBUTE € HU3BBpIIBaHA CIIOPEN
npueTara 3a MIIEeHUIaTa TEXHOIOTHsl.

[Tpubupanero e u3BbpmBaHO ¢ mapueneH 3bppHO-KomOaitn HEGE 160. Cemenara ca
NOYMCTEHHU Ha ceMeuncTayHa MamnHa. CeMeHara MmpeaCcTaBiIsBaT OHA3U 4acT OT 3bPHOTO, KOSITO
ocTaBa Cjell KaTo CIapyKCHUTE 3bpHA, 3a00llenuTe 3bpHA, HAYYNEHUTE 3bPHA, IJICBEITHHUTE
CeMEHa ca OT/IeJIeHU 3a OTCeBKU. Te He ca BKIIIOUEHH B J0OMBa 3a ceMeHa. B oTceBkuTe nomaaar
HEOBBpIaHu KinacoBe u misiBa (Gastel et al. 2002).

buomerpusTa ce U3BBPIIN CHIIACHO PHKOBOJACTBOTO Ha /lumoBa, MapunkoB (1999) or
pacTeHus CbOpaHu OT METPOBKH ¢ pazMepu 50x50 cm. OTueTeHa ¢ BUCOUMHA HA pacTeHUATa 03
OCHUJTUTE TPU MIICHUYEHUTE COPTOBE (cm), Opoit MPOIYKTUBHHU OpaTs Ha m?, Opoii 3bpHA B KIlac,
IBJDKMHA Ha Kiaca B (cm), Maca Ha 3bpHaTa oT kiac (g), maca 1000 3bpHa (g), IUTBTHOCT HA
kjac. JIoOMBBT € yCTaHOBEH Ha 3bPHO U MOYMCTEHH CEMEHA, MPEU34YMCIICH, U MPEJCTaBEH KaTo
no0WB Ha 3BPHO, U JOOWB Ha ceMeHa KbM 1 da.

VYcraHoBeHH ca Hail-manku JokasaHu pasnuku (LSD) ¢ nomomra Ha mporpamara
JMP 5.0.1. (JMP release 5.0.1., SAS Institute Inc. Cary, NC). Ta3u mporpama wu3uucisiBa
kputepust Ha CTIOOBHT ,,t* 1 standard error of difference. 3apexxaanero Ha mporpamaTa ce npaBu
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MpHU CclieHATa TMOCIEA0BATETHOCT: B mbpBaTa KOJOHA Ce 3amucBaT BapUAHTUTE, KAaTO €IWH
BapHaHT ce HOMepupa c enHakBa Hudpa. BwrBexkna ce HoBa konoHa. Cres ToBa ce MapKupa
KOJIOHATa ¥ MOXe€ JIa Ce KOMUpPAT JaHHUTE OT BAPUAHTUTE MPEABAPUTEITHO HAHECCHH B Ta0JIMIIA B
Excel. N36upa ce dynkmusra ,,Analize”, cien tosa ,,Fit model”“. 3aBucumara npomeHmBa ce
cmens ¢ ,,Add“ u ,,Remove®. 3aBucumara npomennuBa (MpU3HaKa) ce mpeHacs Ha ,,Y“ ¢ ,,add™.
[IepBaTa KoMOHA ompenensiia BapuaHTuTe ce npenacs ¢ ,,Add“ B ,,X*“. N30upa ce ¢pyHKumsra
»Standard Least Squares®, axtuBupa ce ,,Run model“. Ilpu orBapsiHe Ha mpo3opena B
,Collum 1 ce Mapkupa MeHIOTO Ha YepBeHUs TpUBI'bIHUK. Ciien ToBa ce oToens3Ba ,,L.S Mean
Student’s t“. OTBaps ce HOB mpo3opell, kbaeTo npu 0=0.05 e mocouen ,t*. [Tox Tsax B Tabnuma e
croiinocrra Ha ,,St.Err.Diff™.

Haii-mankara 3naunma pasnuka (LSD) ce namupa kato ce ymHoxu t u St.Err.Diff,
(https://community.jmp.com). ToBa mporpamata HE TO TpaBH, Taka dYe pe3yiTaTHUTE ca
M34YHMCIeHH B oTenHa Tabauna B Excel. B mporpamara cpeiHuTe CTOMHOCTH 10T MaTpHUIlaTa Che
CTaHJapTHATa TpeIllKa Ha pas3liuKaTa ca O3HAuYeHW ¢ TiaBHM OykBH ,,A“, ,B*, ,,AB%, ,,C“. Te
MOKAa3BaT paHra Ha CPEAHUTE CTOMHOCTH U TH MOAPEKAAT B HUIXO A PE/.

Onutnoto mone Ha MPTP ,Koncrantun Mankos®“ — CanoBo ce Hamupa B IOxkeH
LeHTpaneH pailon Ha bbarapus, mectHocTTa ,JlonmyceHe* Ha TOYBEH THN KaHEIECHOBHIHA
cvomauma (Pellic vertisol mo ®AQO), cpenno momua (A+B xopm3ont = 60-80 cm), neko
TJIMHECTa, C BUCOKO ChIbpKaHKe Ha (M3MYHA TTIMHA U Ha mioBa ¢pakus (Jumutpos, 2018).

B kimMaTHYHO OTHOIIEHHWE PAOHBT C€ XapakTepU3upa € MPEXOIHO-KOHTUHEHTAJICH
knuMmat. [lepumona Ha wuscnenBaneto oOxBamia Bereranumonnute 2016/2017 mo 2018/2019
roguau. [Ipe3 sHyapu ce HaOmogaBaT TMOJOKHUTEIHU TEMIIEpaTypH Ipe3 BTOpaTa M TpeTara
roguHa. [lepuona Ha u3cneaBaHe ce XxapakTepusupa ¢ KOHTpacTHH ycnous. [IspBaTa rognHa Ha
M3CJIEIBAaHETO ce HAaOI0IaBaT MePUOH Ha 3acylaBaHus. Bropara roanHa € mo-aIbXI0BHA, HO C
HEpaBHOMEPHO pa3MpelieieHn Baneku. Ha TperaTa roanHa BajexuTe Mpe3 IOHH UMAaT CTUXHUEH
xapakrep, kato najgat 179.2 mm (bonues, 2020). HaGntonaBa ce BTOPUYHO 3aIjieBENsIBAHE OT
cem. IloBetnmoBu, 3arpyansBamo mnpuOupanero Ha pekonrara. ['ogumnara 2018/2019 r. ce
nprieMa 3a Hali-ToriaTa rnpe3 nocieaaure S roguay, (https://public.wmo.int).

PE3YJIATU U OBCBHXKIAHE

Bpost Ha nponykTuBHUTE OpaTsa/m? mpu 0OMKHOBEHA 3uMHa TiieHuna copt [Tobena Haii-
BHCOK Ipe3 BTOpaTa rojJiMHa Ha u3cieaBaHeTo-549 6pos. Hali-manko npoaykruBHu Opats (320)
€ UMallo Mpe3 MocleHaTa ToJuHa Ha W3cleABaHeTo. bposT Ha mpoayKkTuBHUTE OpaTs Ha m?
(498) npu copt bopsiHa e Hali-rosM mpe3 TpeTaTa ToJMHA Ha M3CienBaHeTo. BucounHaTa Ha
pactenusita pu copt [lobena e Haif-ronsma (115 cm) mpe3 BTopaTa roavHa Ha H3CIEIBAHETO.
Haii-manka e BucoumHaTta Ha pacreHusita (85 cm) mpe3 mbpBara roausa. IIpu copt bopsiHa
BUCOUMHATa Bapupa oT 76 mo 98 cm. Haii-Bucoku ca pacteHusta mpe3 BTopaTta roguHa. C
MaKcuMaJjHa AbJDKHMHA Ha Kiaca € copT [loOena mpe3 TperaTta roguna 12.8 cm, Hall-KbC € KIachT
npe3 Bropata roguHa 9.6 cm. Copt bopsna e ¢ Hail-apasr kiac (11.5 cm) cbiio npe3 Tperata
ronuna. Hali-manku Ha qpipKkrHaA ca kiacoere (8.8 cm) Ha copt bopsina mpe3 Bropara roanHa
ot m3cnenaneTo (Tabnuma 1).

Bpost Ha 3bpHaTa B kinaca Ha copt [lobena e Hali-royisiM npe3 mbpBaTa U TpeTaTa rojuHa
cboTBeTHO 63 m 62. Haii-mansk e OposT Ha 3bpHaTa B Kjaca Npe3 BTOpaTra TOAMHA Ha
n3cneaBanetTo npu copt [lobema (41 6post) u mpu copt bopsina (40 6posi). BposT Ha 3bpHaTa B
KJlaca B JIB€ HEMOCJeI0BaTeIHU TOJIMHU, MIPH JABaTa cCOpTa OOMKHOBEHA 3MMHA MIIEHHUIIA [ToTa1a
B eJHa rpyna ,,a“. IIpe3 BTopaTa roauHa, Korato ce HaOJ0JaBa NOHWKEHHE CBHIIO € B €/Ha
rpyna ,,b®.

Maca Ha 3ppHaTa ot kiac npu copt [lobena Bapupa ot 1.99 g no 2.97 g. Haii-Bucoka e
MacaTa Ha 3bpHaTa OT Kjac Mpe3 MbpBaTa M TpeTara rojJuHa OT u3cienBaHero. Haii-manka e
Macata Ha 3bpHaTa (1.99 g) ot kmac npe3 BropaTta roauHa. Ilpu copt bopsHa Hali-BHCOKa €
MacaTa Ha 3bpHaTa OT KJIac Mpe3 MbpBaTa roANHAa OT u3cieaBaHeto 2.72 g. Haii-Hucka e macara
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Ha 3bpHATa OT KJac mpe3 Bropara roamna 2.01 g. Macara Ha 3bpHaATa OT KJac Mpe3 Tperara
roauna (2.20 g) momnajaa B chllata rpyma.

Tabauna 1. Pesynratu or LSD tect Ha npusnanu npu coproBere [lo6ena u bopsna

Table 1. Results of LSD test of signs-elements of the yield cultivars Pobeda

BIIB/m* |B Bpoii | Macana | Maca ia 6
m HCOTHHa JIbokuHa/Kinac pOHt 3bpHATa 1000 | TIwbTHOCT Hobus or Io6us ot
Number |/pactenus 3bpHA/KIIac 3ppHO/da
Copr | I'oguna ¢ Plant Length of Numb OT KJ1ac 3bpHA Ha KJ1ac Grai cemena/da
Cultivar| Year ot an spike Hmber Weight | Weight Spike B yield
productive| height kernels/ Kkernels/ 1000 densit yield Kke/d
tillers/m? (cm) (cm) spike eme’s ensity kg/da g/da
spike (g) | kernels
IloGena 1 344° 85¢ 11.1° 63% 2.97* | 4557 | 2.75° | 545° 292°¢
2 549? 115° 9.6° 41° 1.99° | 48.05* | 3.85* | 636° | 433°
3 320° 99° 12.8? 62° 2.89% 146.32% | 2.21° | 460° 381°
LSD | 41.74 | 6.38 0.50 4.53 0.28 2.87 0.35 | 45.00 | 26.00
bopsita 1 337° 76¢ 9.6° 522 2,728 |51.69° | 3.27° | 629° | 333°
2 424° 98* 8.8¢ 40° 2.01° |50.24* | 3.87* | 698* | 436a
3 498?* 83° 11.5° 53 2.20° [43.30°| 2.67° | 540° | 432a
LSD | 52.49 | 3.78 0.55 5.46 0.32 3.65 0.43 | 3490 | 34.98
Na >Nb >Nc

IIpe3 BTopaTta ronuHa Ha U3cieaBaHe IbJDKMHATA HA Kjlaca, OposIT M MacaTa Ha 3bpHaTa B
Kjaca ca C IO-HUCKM CTOMHOCTH, BEpPOSITHO BCJEACTBUE Ha aNpUICKOTO 3acylllaBaHe.
[ToTBBpKaaBaT ce pe3ynTaTH OT MPEAXOTHH M3CIECABAHUS IO OTHOIIEHHE HAa BaprpaHe Ha OposT
U MacaTa Ha 3bpHara oT Kjiac. MopdonornyHure npu3HaLU-MapKepu Ib/DKMHA Ha Kiaca,
BUCOYHMHA Ha pacTeHusiTa U Opoil 3bpHA B Ki1aca Ha W3CJIEIBAHUTE COPTOBE OOMKHOBEHA 3UMHA
MIIeHUIAa TPSAOBa Ja ce pasmIekIaT KOMIUIEKCHO 3a uaeHTudummupanero um, (bonues, 2020,
Hemesa u xomn. 2013).

Macara na 1000 3bppHa npu copt IloGena Bapupa ot 45.57 g no 48.05 g. Ilpu copt
[ToGena HaAMa noka3zaHu pa3nuku 1o Maca Ha 1000 3bpHa Hpu TpUTE TOJUHHM Ha H3CJIEBAHE.
Copr bopsina e ¢ Haif-Bucoka maca Ha 1000 3ppHa npe3 mbpBaTa U BTOpaTa roJuHa ChbOTBETHO
51.69 u 50.24 g, 6e3 nokazanu pa3nuku. J[Bere ronunu mno maca Ha 1000 3ppHa Ha copt bopsina
nomnajaar B enHa rpyma. [Ipe3 Bropara ronuHa npu JBaTa copra OOMKHOBEHA 3UMHA TIIECHHUIIA Ce
HaOmroaBa Bucoka Maca Ha 1000 3bpHa. ['oguHaTta ce xapakTepusupa ¢ oBeye BalekKH, MaKap
U HEpaBHOMEpHO pasmpeneneHu. [Ipe3 oHM cpenHO-MECeuyHUTE TEMIIepaTypu ca TO-HHCKH,
Koero e OmaronpustHo. Hali-Hucka e macata Ha 1000 3BpHa mpe3 TperaTa ToOAMHA OT
uscnensanero (43.30 g). Uscneasanusta ¢ JMP 5.0.1. noTBepkaaBaT pe3ysiTaTH IO T0Ka3aHUTE
pasnuku (bonues, 2020), momyuenu ¢ nporpamata SPSS 19. HenuneiHoTO € ,,TI0OBEIEHUETO  HA
macara Ha 1000 3ppHa npu copt bopsina cripsimo ycnoBusita Ha cpeaara (Llenos u ko, 2013).

[InpTHOCTTA Ha Kilaca Ha copT IloGena Bapupa mo cpennu naHuu ot 2.21 no 3.85, mpu
copt bopsina ot 2.67 no 3.87 npu ceurba B onTuManHus cpok. [ITbTHOCTTA Ha Kilaca € Haii-
BUCOKa Ipe3 BTOpaTa TOMHA Ha U3CJIEBAHETO, KOETO € CBBP3aHO C MO-MajKaTa JIbJDKHMHA Ha
KJjlaca, Makap ue OposiT Ha 3bpHaTa OT KJIac € ChI0 MOo-ManbK. Ta3u TeHaeHIus ce Habo1aBa u
IpH /1BaTa copTa OOMKHOBEHA 3UMHA IIIEHUIIA.

Ot ¢urypara ce Bwxkaa, 4e JOOMBBHT Ha 3BPHO MpH ABaTa copta Ilobena m bopsiHa e
Hall-BHCOK Tpe3 BTOpaTa rojauHa, chboTBeTHO 636 u 698 kg/da. Ilo-HUCHK € JOOMBBT OT 3BPHO
545 kg/da mpu copr IlobGena u mpe3 mbpBaTa roJMHA W HAH-HUCHK € TMPe3 TpeTara roJWHa OT
uscnenanero 460 kg/da (¢ur. 1). Copr bopsiHa cneaBa cwinara TeHaeHuus. Haii-HHCBHK e
TOOWBBT OT 3BpPHO Ha copT bopsiHa mpe3 Tperara rogmna 540 kg/da. IIpe3 mppBaTta roguHa e
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629 kg/da u 3aema MEXIUHHO TMOJIOKEHHUE C JTOKA3aHU PA3IUKU MEXKIY IPYTUTE JBE TOJIWHH,
tabmuma 1. JlJoOMBBT OT ceMeHa ciie] TOYNCTBAHETO HA 3bPHOTO ChC CEME-ITOYMCTBAIA MaIllnHA
3ama3Ba TeHJCHUHMATA OT A00HMBa Ha 3bpHO npH copT [loGexa. C Haii-BHCOK 10OMB Ha ceMEHa €
Bropata roauHa (433 kg/da), ¢ Hali-HuUCBHK € mpe3 mbpBara roguHa ¢ 292 kg/da. Ilpu copt

Bopsna ce nabmiomaBa M3paBHSABaHE Ha J00MBa OT CEMEHA Ha BTOpaTa C TpeTara TOAHMHA, ChC
croitHocTH 436 1 432 kg/da.

700
600
500
400
300
200
100

copt MNMobepa cultivar

Pobeda copT bopaAHa culrivar

Boryna

@ bpoit npoayKkTueHK 6pata /Number productive tillers/m?

@ lo6me 3bpHO Grain yield (kg/da)

@ o6ue cemeHa Seed yiled (kg/da)

®ur. 1. JIo61B Ha 3PHO U ceMeHa, 6poii Ha MPOAyKTHBHUTE GpaTsa/m? Ha coproBeTe ITobena u
bopsiHa
Fig. 1. Yield of grain and seed, number of productive tillers/m? for cultivars Pobeda and Boryna

copt NMobepa cultivar Pobeda

copt bopsaHa culrivar Boryna

@ BucoumHa Plant hight (cm) @ No6ue cemeHa Seed yield (kg/da)

@ [o6uB 3bpHO Grain yield (kg/da)

®@ur. 2. BucounHa Ha pacTeHHITA U JOOUB Ha 3bPHO, U CeMeHa 1pu coptoBere [lodena u
bopsina
Fig. 2. Plant height and grain, and seed yield of cultivars Pobeda and Boryana
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IIpu copt IloGena mpaBu BrewariaeHue, ye OpoOSAT HAa MPOAYKTHBHUTE Opars/m’> nma
ChIIaTa TCHICHIIMS KaTo J00uBa OT 3bpHO U cemeHa (¢ur. 1). [Ipu copt bopsiHa Ta3u TeHaeHIUS
ce Ha0JIro1aBa camo Tpe3 MbPBUTE aBe roauHu. [Ipe3 TpeTara roanHa BHIPEKH, Y€ CE MOBUIIIIII
OposAT Ha MPOAYKTUBHUTE Opats/m?, ToOUBHT OT 3bpHO cmana. [Ipu copt [lobena e ycranoBeHa
MOJIOKUTETHA CUJIHA KOpeJalus Ha I00uBa OT ceMeHa ¢ OposAT Ha MPOIYKTHBHHUTE Opats/m?.
Kopenamusra Ha BI1b/m? u no6uBsT oT ceMeHna Ha copT bopsiHa e cpenHa 1o cuiia, HO € ChIINO
nonoxutenHa (bonues, 2020).

Bucounnara Ha pacteHusiTa U 100HMBa OT 3bPHO M CEMEHA Ce MOBUIIABAT MPHU I'bpBATa U
BTOpaTa roJiMHa IpH JBaTa copra OOMKHOBEeHa 3uMHa mmeHuna (¢ur. 2). C HamansBaHe Ha
BHCOUYMHATA Ha pacTeHMsTa MpPH TpeTaTa roJuHa HaMajsBa U JTOOUBBT HAa 3bPHO U CEMEHa Mpu
copt IloGena (¢ur. 2, Tabnuna 1). Pesynratute ca nokasanu craructudecku. [loTBbppxkmaBa ce
IpU HU3CIEABAaHUTE COpPTOBE OOMKHOBEHAa 3MMHA TIIIEHWIA, 4Ye ce HalJaogaBa CHIIHA
MOJIOKHUTETHA KOpealus Ha BUCOYMHATA Ha pacTeHusATa ¢ qobuBa ot cemeHa (bonues, 2020).
JloOMBBT Ha ceMeHa clie/IBa TeHCHIIUATA Ha J0OUBa Ha 3BPHO.

n3BOIHN

[Ipu3HanuTe-Mapkepu BUCOYMHA Ha pacTEHUsATA, IbJDKUHA Ha Kilaca, Opoil 3bpHa B Ki1aca
Ce BIMAAT OT YCJIOBUATAa Ha roJMHATa, ThI KaTO JaBaT JOKa3aHU pPa3JIMKU. BrnusHueto Ha
yCIOBHATA Ha TOAMHATA npu npusHaka maca Ha 1000 3bpHa e no-ciaabo npu copt Ilobena, Thit
KaTo He ce HaOMoAaBaT Joka3zanu pasnuku. [Ipu copt bopsna macara va 1000 3bpHa € cTabuiiHa
IIpe3 IbPBUTE JIBE€ FOJMHY, HO I0Ka3aHO CE IOHM)KaBa IIPE3 TpeTaTa roANHa.

[IvpBara roauHa npu aBaTta copTa oOMKHOBeHa 3uMHa nieHura [lobexa u bopsna e ¢
Hall-HUCBK TOOMB OT CEMEHa U C Hali-MaabK Opoi MpOIyKTHBHM OpaTsi/m? ToBa ce ABIKU Ha
NEpPUOANTE Ha 3acyIlIaBaHeE Olle OT BPEMETO Ha cenTOaTa rnpe3 OKTOMBpH.

Bropara roguna Ha copt [lobena e ¢ Haii-ronsm Opoil IPOAYKTUBHH OpaTs/m? U Haii-
MaJIbK Opoii 3bpHA B KJIaca, KAKTO M Maca Ha 3bpHaTa B Kiaca. JloOMBBT OT 3bpHO M ceMEHa €
Hall-BHCOK Ipe3 BTOpaTa rOMHA B CJIEJCTBHE HA MO-ToJieMusi Opoil Ha MPOAYKTUBHU Opats /m?
npu copt [Tobena.
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MORPHOLOGICAL MARKERS FOR COMMON WINTER
WHEAT (TRITICUM AESTIVUM L.) IN CONDITIONS OF
SOWING IN JANUARY

Bogdan Bonchev
Institute of plant genetic resources “K. Malkov”, Sadovo, Bulgaria

Abstract: The purpose of the present study is to determine the effect of sowing period on
morphological markers of common winter wheat varieties and the relationship with the elements
of seed production, in conditions of climate change.

The first year of the survey is more rainy. The second year is characterized by a lack of
rainfall during the winter, early spring drought and high summer average monthly temperatures.
In June 2019 nature of rainfall was a natural disaster.

Vegetable material for the study is the cultivars of common winter wheat Pobeda and
Boryana. The following analyzes were performed: variation analysis, indicator of accuracy,
analysis of the variance of the studied traits, the power of influence of the factors was calculated,
correlation analysis, multiple step regression analysis and homogeneity test of cultivars.

The density of the spike, the weight of 1000 grains and length of spike is found to have a
large error in the analysis of variance. In terms of sowing in January surveyed signs are not self-
sufficient to identify the cultivar and should be monitored complex. Performing any maintenance
of the tested cultivars common winter wheat under conditions of sowing in January is not
recommended.

Keywords: wheat cultivars, seed yield, sowing in Jenuary, morphological markers.
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MOP®OJIOI'MYHU MAPKEPU IIPU OBUKHOBEHA 3UMHA
IHNINEHUIA (TRITICUM AESTIVUM L.) B YCJOBUS HA
CEMTDBA IIPE3 AHYAPHU

borpan bonues
Hucmumym no pacmumennu 2enemuynu pecypcu “K. Mankog” - Cadoso

Pe3tome: llenta Ha HACTOAIIOTO MPOYYBAHE € YCTAHOBSBAHE BIMSHUETO Ha CEUTOCHUSA
CPOK BBPXY MOP(HOJOTHYHH MapKepH Ha COPTOBE OOMKHOBEHAa 3WMHA MIIEHHUIIA U BPB3Ka C
€JIEeMEHTUTE Ha J00MBa OT CEMEHa, B YCJIOBUS Ha KIMMaTHYHU mOpoMeHu. llepuonsT Ha
n3cneaBaHero odxpaia BererannoHHUTe 2017/2018 1o 2018/2019 rogunm.

[IspBaTa ronrHa OT U3CIEABAHETO € MO-AbXKI0BHA. BTOpaTa ronnHa ce xapakrepusupa ¢
HEJIOCTUT Ha BaJIeKU Mpe3 3UMHUS MEPHUOJl, PAHHO-NPOJIETHO 3acyllaBaHE W BHCOKH JIETHU
cpenHo-meceunu temmeparypu. [Ipe3 ronu 2019 r BanexuTe uUmaT xapakTep Ha MPUPOIHO
OencTaue.

Pactutenen marepuan 3a HM3CIIEIBaHETO ca COPTOBETE OOMKHOBEHA 3MMHA IMIICHUIIA
[Mobena u bopsina. HampaBeHu ca clegHWTE aHAIM3W: BapHAIlMOHEH aHAJIM3, MOKa3aTen 3a
TOYHOCT, AaHAJIN3 HA BAPUAHCA HA M3CJIEABAHUTE MPU3HALM, U3YUCIICHA € CWJIaTa Ha BIMSHUE HA
(akTopuTe, KOpEIAlMOHEH aHallu3, MHOXECTBEH CTHIIKOB PETPECOHEH aHaln3 MU TeCcT 3a
XOMOTEHHOCT IO COPTOBE.

[InpTHOCTTA Ha Knaca, Macata Ha 1000 3bpHa U ABKMHATA HA KJIaca CE YCTAaHOBSBA, Y€
UMaT rojisMa Tpelika B aHanu3a Ha BapuaHca. [Ipum ycioBus Ha ceurba mpe3 siHyapu
W3CIIeIBAHUTE MPU3HALM HE ca CaMOJOCTAaThUHU 3a PAa3MO3HABAHETO HA cOpTa W TpsOBa na ce
Ha0Jt0/1aBaT KOMIUIEKCHO. V3BBpIIBaHETO HA COPTOMOIAbP)KAHE HA HM3CJIEIBAHUTE COPTOBETE
0OWMKHOBEHA 3MMHA TIIIICHHUIIA TIPY YCIIOBUS Ha cenTOAa Mpe3 ssHyapy He ce MPernopbuBa.

KaouoBn aymm: copToBe TileHHIa, J0OMB CceMeHa, ceurba IMpe3 siHyapH,
MOP(OJIOTHYHU MAPKEPH.

BBBEJIEHUE

ExcrpemMHOTO Bpeme, Karo mocieauiia OT M3MEHEHHETO Ha KJIMMAaTa MpeIu3BHKBAIIH
aHOMAJIHU CHOUTHS MoKa3BaT yBenuueHue. Cropea CBeTOBHAaTa METEOPOJIOTUYHA OpraHU3alus
nepuoabT 2015-2019 1. ce onpenenst kKaTo Hal-TOIIMs neTroAueH nepuo. Cropen OroeTHHA
Ha AMEpPUKaHCKOTO METEOPOJIOTMYHO JApyKecTBO mpe3 mepuonaa 2015 - 2017 r. oT oTueTeHuTe
77 cvOuTHs 62 MOKA3BaT 3HAYUTEITHO AHTPOIIOTCHHO BIUSHUE BHPXY HACTHIIBAHE HA €KCTPEMHU
CbOUTHS, BKIIIOUUTEIHO MOYTH BCAKO MPOYYBAHE HA 3HAYUTENHU TOIUIMHHU BBJIHMU. Bce mo-
rojasM Opoil NpoyuBaHUs YCTAaHOBSIBAT BIIMSIHUE BBPXY PHUCKA OT €KCTPEMHU CHLOUTHS TpU
Basiexu (https://public.wmo.int). TormMHHUTE BBIHM W CylIaTa 4eCTO C€ CUWTAT 3a Haii-
BpeHUTE KIMMAaTUYHU CTpecoBH (akropu 3a miieHunara. Mscnemoatenure Zampier et al.
(2017) ompenensat edekra Ha HAOIIOAABAHWUTE KIUMATHYHU YCIOBUS BHPXY aHOMAJIMHTE Ha
mobusa Ha mmrenua ot 1980 r. mo 2010 r., B HanMoOHaJIEH U CBETOBEH MaIao.

Hegoctura Ha mmenuma wuMa comnuaineH egekT B CBETOBEH Maiad, KaTo
MPOIBIDKUTENIHATA Cylia B ABCTpanusi € JONpHHECHa 3a 3aabJI00YaBaHETO Ha Mpoldiema.
CumynanuuTe Ha MIIEHUIATa Pa3KpUBAaT, 4e €Ha CUCTEMA 32 paHHA cerTOa B KOMOMHAIHS C TIO-
0aBHO pa3BUBAIIUTE CE€ T€HOTUIIOBE MOXKE Ja M3MOJ3Ba IMO-IBIBI BET€TAIMOHEH IEpPHOJ B
ycioBusita Ha ABctpayus (James et al 2013, James et al 2019).

MHoro ot copToBe MIIEHHWIIA MOTraT Ja ce cesT A0 Kpas Ha sHyapu B OOeAMHEHOTO
kpainctBo (Www.wfi.co.uk). AHamM3bT Ha JaHHUTE IIOKa3Ba, 4Ye¢ HAOIIOJABAHHUTE TIOJICBU
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pe3yaTaTtu ca cpeaHo 12 AHM TO-KbCHO OT MNPOrHO3HUTE naTu. 3a mnepuoaa 1995-2001 r.
YCTAaHOBEHO, 4Ye Bapupanetro € oT 6 a0 15 gam (Savin at al 2007). Ho mo-HoBM m3cneaBaHus
JaBaT TIOBEYE SICHOTA 3a 3aAbl00YaBaHETO HAa MNpoMeHUTe. KIMMaTHYHUTE MPOMEHHU IIe
MOBJIUAAT Ha BPEMETO 32 Pa3BUTHE HAa 3bPHEHUTE KYJITYPH, HO TOYHUTE MPOMEHH I1I€ 3aBUCST OT
POMEHUTE B COPTOBETE, 3aCErHATH OT OTIVICKJIAHETO Ha pacTeHusita M u300pa Ha COPTOBE.
Pesynrature moka3Bar m3MecTBaHE Ha Mpe] BbB BPEMETO Ha JlaTaTa Ha CeuTOA Ha MPOJIETHUTE
3bpHEHU KYATypH 3a 1-3 cemmuiiu. 3aBUCUMOCTTa C€ OMpeeNis OT KIUMATHYHUS MOJEN U
perunona B EBpona. [Ipomenute ce ouakBar ga Obaat Hait-ronemu B CeBepHa EBpomna. (Olesena
et al 2012).

Pesynrature nmokasBar, ye BpeMeTO Ha cenTOa U ceuTOEHaTa HOpMa 3HAYUTEIHO BIIUSAT
Ha MopdonornuHuTe U (PU3NOTOTUIHHUTE XAPAKTEPUCTUKM HA 3UMHATA MIIeHUIa. BucounHara
Ha pacTeHHsATa, OpOSAT HA HEMPOAYKTUBHUTE Opars, IUIONITA HA JUCTaTa W OWoMacara Ha
KOpEHHUTE HamalsiBaT 3HAYUTEIHO, 3a€THO ChC 3a0aBsiHETO Ha jaaraTta Ha centda (Shou-Chen et
al. 2018).

3HAYUTENIHW BaJieXkW M Cylla MOTarT Ja OTJIOXKaT CEeUTOUTEe W3BBH HW3BECTHHUTE
ONTUMAITHUTE CPOKOBE, KOETO Hajlara M3CJIeJIBaHE MPUIIOKECHHETO Ha IO-KbCHU JaTH. ToBa
ompezens U HEOOXOAMMOCTTa OT H3CIEABaHE pEaKIHsITa Ha COPTOBETE OOMKHOBEHA 3WMHA
MIIEHUIA 1 MOP(OIOTHYHHUTE TPU3HAIN-EIEMEHTH Ha 100MBa B TIOAO0HH yCIIOBHSI.

MATEPUAJI U METOHU

OnutsT € u3BeneH Ha onutHOTO noJsie Ha MPI'P , K. Mankos* B rp. CanoBo, Hamupani ce
B lOxeHn nentpanen paiion Ha bwarapus. IlouBara e Tun kaHeneHoBuaHa cMonHuma (Pellic
vertisol mo ®AO), cpenno momHa (A+B xopuzont = 60-80 cm), JeKO TIUHECTAa, C BUCOKO
ChIbpXKaHue Ha (pu3uyHa TMHA U Ha wioBa ¢pakmus (Jumurpos, 2018). 3acsaBaneTo Ha onuTa
B YCJIOBUSI Ha CPaBHHUTEIHO M3MMTBAHE HAa IMOTOMCTBA BTOpA TOJIMHA CE€ M3BBPIIM MALIMHHO Ha
15 ssmyapu. Cenrbara ¢ U3BBpINCHA Che ceMeHa oT oxo0penu B CUIT mbpBa roauHa MOTOMCTBA
npu nmoceBHa HopMa 550 k.c./m?, B 9 pexa npu 12.5 cm MexaypernoBO pa3CTOSHUE U pa3Mepy Ha
ONMTHUTE MapUesiKku 7 m?. Mexay nmapuenkuTe CTpaHUYHO ce ocTaBsixa mbTek oT 0.4-0.5 m, a
MeXIy coproBere 1.6 m mpocTpaHcTBeHa u3ojanusa. Ha ecen mpencentOeHo ce BHAcsIIE TOP
NPK 15-15-15 B xommuectBo 20 kg/da. TopeHeTO ¢ a30T ce M3BBpIICIIC paHO HA MPOJET ¢ 35
kg/da amonmueBa cenuTpa, BHeceHa enHOKpaTHO. IIpubGupaHeTo € W3BBPIIBAHO C MapIeeH
3ppHOKOMOaitH HEGE 160, ch00pa3Ho MeToaukaTa 3a CpPaBHUTEIHO U3MUTBAaHE HA MOTOMCTBA.
CemeHara ca MOYMCTEHU HA CEMEUNCTayHa MaIlIiHa.

buometpusTa ce U3BBPIIN CHIIACHO PHKOBOJACTBOTO Ha /lumoBa, Mapunkos (1999) or
pacTteHust CbOpaHU OT METPOBKM ¢ pazMepu 50x50 ¢cm OT BBTpPEIIHUTE YaCTH Ha MapILESKUTE,
KaTo KJIACOBETE Ca M3POHEHU PBUYHO, TOECT HE € JOIMyCHATO CMecBaHe Ha kiacoBe. OTuere ce
BUCOYMHA Ha pacTeHUsATa 0e3 OCWINTE IMpH MIIEHUYEHUTE cCOopToBe (cm), Opoil MPOIYyKTHBHU
Opatst Ha m?, Opoii 3bpHA B KJIac, AbJDKMHA Ha Kiaca (cm), Maca Ha 3bpHATa OT KJiac (g), maca
1000 3bpHa (g), MIBTHOCT Ha Kiac. HampaBeHu ca ciaeIHUTE aHANIM3M: M3UMCIIEHA € CpeJHaTa
apUTMETUYHA, BApUAIMOHEH aHalIM3, MPEJCTABEH C BapUallMOHEH KOe(UIIMEHT; Mokasaren 3a
toyHocT ([AumoBa, MapunkoB 1999a ), oTyeTeHH ca MakCUMalHU U MUHUMAaJIHU CTOMHOCTH Ha
npusHanure. V3BbpIleH € aHanu3 Ha BapyuaHca Ha M3CJIEIBaHUTE MPU3HALIM, U3YUCIIEHA € ChJlaTa
Ha BIMsAHUE Ha pakTopute (1)) — TeHOTHUII, TOAMHA, B3aUMOJCHCTBUETO MEXY TSX, U BIUSIHUETO
Ha TpelIKara, MpeACTaBHU B MpoleHTH ¢ mporpamaute mpoxyktu SPSS 19 m Excel 2010.
W3BBpIIeHN ca TUCIIEPCHOHEH aHAJIN3, KOpeslaluoHeH aHanu3 no ['enueB u kou. (1975) u tecrt
3a xoMoreHHocT mo coproBe ¢ SPSS 19. Ilpu croitHocTn Ha sig. (significance) creneH Ha
JOCTOBEPHOCT, No-rosisiMa oT 0.05 ce mpuema ye 1aHHUTE ca XOMOI'€HHH, IIPU CTOMHOCT Ha Sig.
no- mManka or 0.05 ce ycraHOBsiBa, Y€ U3CJIEABAHUTE I'PYIH HE Ca XOMOIE€HHH IO KOHKPETEH
npusHak. [Ipu3HanuTe, KOUTO MOrar Ja cly’kaT KaTo MOp(OJIOTMYHHM Mapkepu TpsOBa naa
OTTOBapAT HA CPEJHUTE XapaKTEPUCTUKU: M3CJIEBAHUTE IPYyIH Ja ca XOMOI€HHH, Ja BapupaT
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c1abo B paMKHTE Ha COpTa, Ja UMAT HUCHK BapHAIlMOHEH KOS(UIIMEHT U BHUCOKA TOYHOCT Ha
OTMTa, CHJIaTa Ha TeHOTHUIa fa ¢ Bucoka (JImmancku 2011).

B xnuMatuyHO OTHOLIEHWE PAaHOHBT CE XapakTepHu3upa C MPEXOJIHO-KOHTUHEHTATIeH
KJIUMAT, C MPOJIBJDKUTENHA U XJIaJHA MPOJIET, CYyX0 U TOPELIO JISATO, YABIKEHAa U CPABHUTEITHO
CyXa W TOIIa eceH, Oe3CHEeXHa, CTyJeHa 3uMa. PalloHBT € paBHHHEH C HaJMOpPCKa BHUCOUYMHA
158 m. PexxuMbT Ha BaJIe)KUTE MMa KOHTHHEHTAJICH XapakTep C JICTEH MaKCUMyM (FOHU) ¥ 3UMEH
MUHUMYM (deBpyapu). XapakTepHO €, Y€ Mpe3 aBryCT M CENTeMBPH B pailoHa WMa SICHO
M3paseHa cyla, KoraTo ce Ha0Iro1aBa U BTOPUSAT BajiexkeH MUHUMYM. [IpeoGianaBaiusT BATHp
€ 3amajieH ChC CKOPOCT JI0 5 m/s.

30.0
20.0
10.0
0.0
X Xl Xl 1l 1| v V' Vi Vil VI IX X
-10.0 ~ mmmmm Average-month T°C/cpeHo-meceqnn T°C
== Average multi-annual/Cpeaxu mHororoauiuHm 1931-2000
=l Deviation/OTkNOHMHE
2017/2018
—2018/2019

®@ur. 1. Cpennu Temnepatypu T°C mo mecenn nipe3 1Be BereTaiinoHHu roaunu 2017/2018-
2018/2019 r
Fig. 1. Average temperature T°C of months during two vegetation years 2017/2018-2018/2019

[TonoXUTETHO € OTKJIOHEHUETO Ha CPETHUTE MECEYHH TEeMIepaTypu MO BCUUKU Meceln
3a mepuoja, Karo € Hai-roysiMo mpe3 sHyapu +6.7°C. Tlpe3 mecenm HOEMBpHU ce HaOII0/1aBa
cpeaHo-MeceuHa Temreparypa +7.8°C, kodTo e Haj OMoNorv4yHara Hyna 3a kutHute. CpenHo-
MeceuHaTa TeMIieparypa mpe3 MapT Ha Broparta roguHa +11.2°C e mo-BHCOka OT mbpBata
roauHa, a anpuickara Ha 2018 r e mo-Bucoka ot anpuickara Ha 2019 r, kakTo U ce Habm01aBa
MO-BHICOKA FOHCKA, U aBI'YCTOBCKa Temneparypa npe3 2019 r, ¢purypa 1.

ITpe3 2017/2018 r. uma 3acymiaBaHe mpe3 sHyapu; KakTo u mpe3 ampui Ha 2018 1.
Banexxan makcumymu nipe3 2017/2018 1. ce nabmogaBart npe3 oKToMBpH 10 nexemBpu 2017 T,
(deBpyapu u ronu Ha 2018 1., mocneqHUAT € Hai-rosiM 140 mm, 3HaunTenHo Hag HopMmata. [Ipe3
2018/2019 r. Baje)XHM MakCHMyMH ce HaOmomaBar mpe3 HoemBpu 2018 r, sHyapm 2019 r.,
KOITO € OKOJIO HOpMATa, alpuil U IOHHU, KaTo MOCJIEIHHUs € Hal-ToJIsIM, CbC CTUXUEH XapakTep
179.2 mm, ¢urypa 2.

ITpubupaneTo Ha pekonTaTa ce 3aTpyAHU OT BTOPUYHO 3aILIEBENISIBAHE.

IIppBaTa ronMHa OT U3CIEABAHETO € MO-IbKI0BHA. BTOpaTa roauHa ce xapakTepusupa ¢
HEJIOCTUT Ha BAJIS)KU Mpe3 3UMHUA IEPUOJ], PAHHO-IIPOJIETHO 3acyllaBaHe, KAKTO U Mpe3 Maii, ¢
HETUIIMYHO BUCOKH CPEIHO-MECEUHU TEMIIEPATYPHU MIPE3 MapT, U BUCOKH JIETHU CPEIHO-MECEUHU
Temneparypu. HepaBHOMEpHO € pa3npeAeIeHUeTo Ha BaJIEXKUTE, BAJIC)KHUAT MAKCUMYM ChBIIa/1a
IIpY IBETE TOAMHHU — IIPE3 FOHU, KaTO BAJIEKUTE €A 3HAYUTEIHO HAJ| KIMMAaTHUYHATa HOpMA.
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Fig. 2. Sum of rainfall (mm) of months during two vegetation years 2017/2018-2018/2019

PE3YJITATU U OBCBHXJIAHE

IToceBwT mpe3 siHyapu Ha copT Ilobema 2017/2018 r. e MHOTO psAABK, KaTo OposT Ha
NpoayKTUBHUTE Opats € cpenHo 129. Ilpe3 BTopaTa roaWHa Ha H3CJICABAHETO € TO-T00pe
rapHupaH, OposAT Ha NMPOAYKTUBHHUTE OpaTs/ m? € 532, pa3MaxbT Ha BaAPUPAHETO MO TOJUHH €
403. Bapuanuonnust koeduueHt Ha BIIb/m? nmoka3Ba ot Hucko 4.75% p0 cpeaHo BapupaHe
11.43%. Iloka3aTensaT 3a TOYHOCT Ha U3CICABAaHETO 110 roguuu ¢ ot 1.06 mo 2.56%, TouHOCTTA €
OT BHCOKa 0 100pa. Bucounnara Ha pactenusita npu copT [lobGema nmpu ceutda mpe3 stHyapu
Bapupa ot 77 10 93 cm ¢ pazmax 16 cm (tabuuna 1).

Tabauna 1. XapakTepucTka Ha CpeJiHaTa apUTMETHUYHA 110 Ipu3HaIy Ha copt [loGena npu
centba nipe3 stayapu 2017/2018 u 2018/2019 .

Table 1. Characteristics of arithmetic mean for signs of cultivar Pobeda during sowing in
January 2017/2018 and 2018/2019 years

. lpmsaic | Tomuma ) X Min Max | VC% | Sx %
Sign Year (mean)

BIIb /m? 1 129 108 160 11.43 2.56

Number productive tillers /m? 2 532 473 565 4.75 1.06
Bucounna/pacrenns 1 77 69 93 8.19 1.83

Plant hight (cm) 2 93 81 100 5.15 1.15
JpmkuHa/KI1ac 1 9.5 8.8 10.5 6.41 1.43

Length of spike (cm) 2 9.2 8.5 9.8 4.58 1.02

Bpoii 3ppHa B KJ1aC 1 71 52 82 12.24 2.74

Number kernels/spike 2 41 35 48 8.40 1.88

Maca 3bpHa/Kiac 1 3.04 2.29 3.52 11.33 2.53

Weight kernels per spike (g) 2 1.75 1.30 2.00 10.85 2.43

Maca 1000 35pHa 1 42.94 37.46 47.86 6.32 1.41

Weight 1000 kernels (g) 2 43.09 37.14 50.00 7.11 1.59
[IreTHOCT/KITaC 1 4.59 4.00 4.94 5.93 1.33

Density of spike 2 4.14 3.75 4.82 7.30 1.63

JobuB cemeHa 1 133 124 144 6.32 3.16

Seed yield (kg/da) 2 165 135 195 15.05 7.52
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Bapuanmonnusar koeduieHT Ha BucounHaTa Ha copt [lobena mpu centda mpe3 siHyapu €
HUCBK OT 5.15 mo 8.19%, TouHocTTa Ha omuTta € BUcOKa 1.15-1.83%. JmmxuHaTa Ha Kiaca
Bapupa oT 9.2 1o 9.5 cm ¢ BapuanuoHeH koepuueHt ot 4.58 no 6.41%, BapupaHeTO € HUCKO,
TOYHOCTTA Ha ONHUTAa MO roauHu € Bucoka oT 1.02 no 1.43%. Bposrt Ha 3ppHaTa B Kjac CpeaHo €
ot 41 npe3 BropaTa roguHa u 70 71 npe3 mbpBaTta roauHa, ¢ pazmax 30 Opost 3ppHa, BapupaHeTo
e ot ciabo 8.40% mo cpenno 12.24%, TouHOCTTA HA OMHTA € OT BUCOKA 10 1oOpa 1.88-2.74%.

Macara Ha 3bpHarta oT Kiac Bapupa oT 1.75 no 3.04 g mo rogunu c pasmax 1.29 g
BapuannoHHu koedwuieHTd ot 10.85% mo 11.33%, kouTo ca Ha rpaHUIlaTa Ha HHUCKOTO ChC
CPEIHOTO BapHpaHe, TOYHOCTTA Ha onuTa € 1oopa 2.43-2.53%. Macata Ha 1000 3bpHa 10 Bpeme
Ha centOa mpe3 stHyapu npu copt [loGena Bapupa cpenno no roguHu ot 42.94 g no 43.09 g ¢
pazmax 0.15 g. To3n Maabk pa3max Ha BapupaHeTo Ha croiiHocTuTe Maca 1000 3bpHa mo
rOAMHM € B paMKHUTe Ha HamucaHoTo OT lleHoB m k0:1.(2013) 3a pogHUTE COPTOBE MIIEHUIIA.
Koedunuentst Ha Bapupane Ha Macata Ha 1000 3ppHa npu copt Ilobena e Hucwk ot 6.32% 1o
7.11%, TounocTTa Ha onuTa Bucoka oT 1.41 no 1.59%. [InpTHOCTTA Ha KIi1aca Ha copt [lobGena e
ot 4.14 1o 4.59 ¢ pazmax 0.45. Bapupanero e cna6o ot 5.93 no 7.30%, kaTo TOUHOCTTa Ha OIMUTA
e Bucoka ot 1.33% mo 1.63%. lo6uBsT Ha cemeHa Ha copt Ilobena npu 3uMHa centda Bapupa
ot 133 kg/da no 165 kg/da ¢ pazmax 32 kg. Bapuanuonnust koedunuent npu copt [lodena npu
3UMHa ceutda (siHyapu) € oT HUCBK 6.32% 1o cpenen 15.05%, kaTo e mo-BUCOK Ipe3 BTOpara
roJMHa Ha U3CIIEABAHETO.

TouHocTTa Ha omuTa 3acsT Mpe3 sHyapu MO0 OTHOIIEHHWE Ha JOOMBa OT CEMEHA Ha COpPT
[Tobena e ot 3amoBonutenHa 3.16% no Hax 5%. JlanHuTe OT BTOpaTa TrOAMHA MO OTHOIIEHUE Ha
no0uBa ca ¢ Mo-rojiiMo BapUpaHe B MAPLEIKUTE.

[Ipn mnpoBexknaHe Ha CTHIKOB MHOXXECTBEH PETPECHOHEH aHalu3 ca OICHEHH
JI0Ka3aHOCTTa U aJ€KBATHOCTTA Ha M3BEACHUTE MOJeNu. Pesynrarure mokaspar, 4ye MOJEIBT €
CTaTHUCTUYECKU 3HAYUM, Thi KaTO CTETEHTa Ha 3HAYMMOCT € mo-Mmanka oT a=0.05, KoHcTaHTaTa e
J0Ka3aHa IpU CTENEH Ha JOCTOBEpHOCT mMo-mainka oT sig=0.05(tabnuna 2). YpaBHEHUETO Ha
nobuBa ot cemeHa mpu copT [lobGena 3a qByroAuITHUS MepUOJI 3a CeuTda Mpe3 THyapu UMa BHJA!

Y 0obusa om cemena na copm Ilobeoa (seed yield of cultivar Pobeda)

Y= 121.579+0.082*NPT, kvoemo Y e oobusa om cemena(seed yield), NPT — 6pou
npooykmusnu opams m? (Number of productive tillers/m?).

Tabanna 2. MHOXECTBEH perpeCHOHEH aHaIM3 Ha 3aBUCUMOCTTA Ha OOMBA OT CEMEHa U
NpU3HAIY CBBP3aHU C eIEMEHTHTE Ha 100uBa Ha copT [loOena, cenrda npe3 siHyapu

Table 2. Multiple regression analysis of yield dependence and some signs related to the
productivity of cultivar Pobeda for sowing in January.

IMapamerpu Ha MOzena JOOUB cemeHa Ha copT Ilobena Bereraunonnu 2 roquxu Vegetation’s years
Parameters of the model for seed yield of cultivar Pobeda 2017/2018 - 2018/2019
R 0.735
R? 0.541
Adjusted R? 0.464
Std. Error 17.735
Sig 0.038

IIpu copt [lobena 3acst mpe3 siHyapu ChIIECTBYBAa CHJIHA OTpPULIATEJIHA KOpeEalus
mexay BIIb/m? u Opost Ha 3bpHaTa OT Kiac (r= -0.928), cuiHa oTpuIIATENHA KOpenauus c
Macara Ha 3bpHaTta oT kiac (r=-0.931), nokazanu npu a= 0.01, cmaba orpunarenTHa Kopeaanus
Mex 1y Opost Ha 3ppHaTa oT kiac u macara Ha 1000 3bpHa (Tabmuma 3).
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Ta6auna 3. Kopenanus, npeku 1 KOCBEeHU €eKTH Ha MPU3HAIMTE KbM JOOMBA OT CEMEHa Ha
coprt [loGena nmpu centda npe3 ssHyapu

Table 3. Correlations for signs with seed yield for cultivar Pobeda during sowing of January

MX3

Ipuznanu B of B3K M3K ¢ IIbTHOCT/
Copr ITobena BIIB/m? H;loana Abmas Number ; Weight Kac JloGuB cemeHa
. . 5 ant Knac Weight 1000 . .
Signs of cultivar NPT/m heioht | spike leneth kernels Kernels per spike Spike Seed yield
Pobeda & P €M1 per spike persp kernels density
BIIb/m* NPT/m? 1 0.819** | -0.325* | -0.928** -0.931** 0.006 | -0.608%** 0.735*
Bucounna PH 1 -0.269 | -0.776** -0.733%* 0.197 | -0.530%** 0.530
Hpmxnna /knac SL 1 0.517*%*% | 0.439** -0.122 | -0.409** | -0.798*
B3K'NKS 1 0.952%* -0.154 | 0.426** -0.718*
M3K WKS 1 0.108 | 0.474** -0.721*
MX3 WTK 1 0.050 -0.278
IIneTHOCT/KITAC
Spike density 1 0.413
Jlobus/Cemena
Seed yield 1

* Kopenayusma e ooxazana npu 0.=0.05* Correlation is proved with in a=0.05,

** Kopenayusma e ookazana npu a.=0.01,** Correlation is proved with in a=0.01

Bbposar Ha mnpoayktuBaute OpaTs/m? mpu copT [lobema e B CuiHAa TOJMOKUTEIHA
Kopenanus ¢ go6uBa ot cemeHa (r=0.735) u cuwiHa OTpUIIATENIHA KOpENalus ¢ IbDKHHATA Ha
kinaca (r= -0.798), 6posT Ha 3ppHaTa OT Kiac (r=-0.718), macaTa Ha 3ppHaTa oT Ki1ac (r=-0.721),
JoKazaHu npu croitHocT Ha 0=0.05.

Jo0uBbT Ha cemeHna Ha copT [loGena npu centda npe3 sinyapu ce GopMupa 0CHOBHO
Ha 0a3a Opoil NMpoAYKTHBHU OpaTsi HAa mM?, Karo ce Ha0/JI01aBa CWJIHATA OTPHLATEJIHA
KopeJanus Ha 100MBa ¢ IHUKHHATA HA KJIaca, OpPosAAT M MacaTa Ha 3bpPHATAa OT KJac.

Tadoamua 4. XapakTepucTHKa Ha CpeHATa apUTMETHYHA [0 TIPU3HALK Ha cOpT bopsiHa mpu
centOa nipe3 stayapu 2017/2018 u 2018/2019 .

Table 4. Characteristics of arithmetic mean for signs of cultivar Boryana during sowing in

January 2017/2018 and 2018/2019 years

. Hpusiaxc| - Loaia X Min Max VC% SX %
Sign Year (mean)
BIIb /m? 1 176 120 280 26.35 5.89
Number productive tillers /m? 2 391 340 440 10.18 2.28
Bucounna/pacrenns 1 67 60 72 6.98 1.56
Plant height (cm) 2 81 72 86 4.92 1.10
JpmxuHa/KIac 1 9.3 8.2 9.9 5.77 1.29
Length of spike (cm) 2 8.2 7.4 9.5 5.83 1.30
Bpoii 3ppHa B K11aC 1 53 45 66 13.81 3.09
Number kernels/spike 2 32 25 39 9.80 2.19
Maca 3ppHa/Ki1ac 1 2.30 1.85 2.94 15.94 3.56
Weight kernels per spike (g) 2 1.58 1.30 1.90 9.54 2.13
Maca 1000 3ppHa 1 43.61 37.00 52.77 10.19 2.28
Weight 1000 kernels (g) 2 49.21 40.24 53.33 8.21 1.84
[reTHOCT/KIMaC 1 4.29 3.92 4.88 7.14 1.60
Density of spike 2 4.64 3.79 533 10.66 2.38
JloOuB cemeHa 1 187 176 194 4.22 2.11
Seed yield (kg/da) 2 250 228 276 7.89 3.94
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Bposar Ha mponykTuBHHUTE OpaTst Ha m? npu copT bopsHa mpu centda npe3 sHyapu € ¢
Bapupase 1o rofauHu ot 176 mo 391 6pos ¢ pazmax 215. BapupaHeTo € OT CpeHO, Ha TpaHUIIaTa
¢ auckoto Bapupane 10.18% mo romsmo 26.35%, TouHoctTa Ha ommrta € OT A00pa 2.28% KbM
HaJ 5%. Bucounnara Ha pacteHusita Bapupa ot 67 10 81 cm ¢ pasmax 14 cm. Bapuaunonuusar
KoepuieHt e HUCBhK oT 4.98% no 6.98%, Tounocrra Ha onuta BHcoka oT 1.10% mo 1.56%.
JImmkrHaTa Ha Kjaca Bapupa ot 8.2 10 9.3 cm ¢ pa3max 1.1 cm, Bapupanero e ciabo 5.77-
5.83%, TounoctTra Ha onuTa € Bucoka 1.29 -1.30% (tabnuna 4).

Bposr na 3ppHaTa oT Kiac npu copt bopsiHa, 3acaT npe3 siHyapu, Bapupa oT 32 10 53 ¢
pa3max 21, BapupaHeTo 1o roauHu e ot ciado 9.80% mo cpenno 13.81%, TouHoCTTA Ha omuUTa €
ot 1o6pa 2.19% mo 3amoBonMTENIHA, HAa TpaHHUIlaTa ¢ JoOpaTa TOUHOCT Ha onuta -3.09%. Macara
Ha 3bpHaTa oT Kiac Bapupa oT 1.58 no 2.30 g, ¢ pasmax 0.72 g. Bapupanero npu macara Ha
3bpHaTa OT Kjiac Ha copT bopsHa e ot cnabdo 9.80% a0 cpenno 15.94%, TouHOCTTa HA OMUTA € OT
nobpa 2.13% xbM 3anoBonurenta 3.56%. Macara na 1000 3ppHa npu copt bopsina Bapupa ot
43.61 g pe3 2018 r. 1o 49.21 g m npe3 2019 r.c pa3max 5.6 g. Macara Ha 1000 3bpHa Ha copT
Bopsna npu cenrda npe3 siHyapu mokasBa Bapupane ot cyado 8.21% a0 rpaHUYHO ChC CPETHOTO
Bapupane 10.19%, Tounoctra Ha onuta € oT Bucoka 1.84% xbMm no6pa 2.28%. Bapupanero Ha
maca 1000 3ppHa Ha copt bopsHa no roaunu e ot 43.61-49.21 g, karo pasmaxa e 5.6 g, KoeTo
Ha/BMIIAaBa BapupaHeTo oT 1-2 g onucano B cratuaTa Ha LlenoB 2013 r., 3a chueTaBaHeTO
Ha bI1b/m?, no6uB u maca Ha 1000 3ppHa npu CHbBPEMEHHOTO HUBO Ha cenekius. [ImpTHOCTTa Ha
kyaca npu copT bopsHa mpu ceutba mpe3 sHyapu Bapupa ot 4.29 no 4.64 c pasmax 0.35.
Bapupanero e ot Hucko 7.14% KbM rpaHu4HO cbC cpenHOTO BapupaHe 10.66%. TounocTtTa Ha
ornuTa € ot Bucoka 1.60% xuM mobdpa 2.38%. JloOMBBHT Ha cemMeHa cpenHo mpu copT bopsiHa, cbe
ceutba mpe3 siHyapu, Bapupa oT 187 kg/da mo 250 kg/da. PazmaxsT Ha Bapupaneto ¢ 63 kg.
BapuannoHHuAT KOeUICHT € B paMKuTe Ha ciaboro Bapupane 4.22-7.89%, TOYHOCTTa Ha
ormuta e ot no6pa 2.11% xbMm 3amoBonutenHa— 3.94%, HabmonaBaHo Mpe3 BTOpaTa rojJvdHa Ha
U3CIIEABAHETO.

W3BBpIIEH € CTHIKOB MHOXKECTBEH PErPECHOHEH U KOpEJallMOHEeH aHaIN3 3a Iepuoja OT
JIB€ TOJIMHU Ha IpoyuBaHe mpu copT bopsiHa, centba mpe3 siHyapu, yCTaHOBEHHU € MPSKOTO U
KOCBEHO BJIMSIHUE Ha €JIEMEHTH Ha JoOMBa OT ceMeHa, Tabmiuua 5.

Tadamua 5. MHOKECTBEH PErpeCHOHEH aHaIN3 Ha 3aBUCHMOCTTA Ha JJ0OMBa M HAKOW MPU3HALIN
CBBP3aHU C MPOAYKTUBHOCTTA Ha copT bopsiHa 3a stHyapu
Table 5. Multiple regression analysis of yield dependence and some signs related to the
productivity of cultivar Boryana for sowing in January

[Mapamerpu Ha Mozena TOOUB ceMeHa Ha copT bopsHa Bereranuonnu 2 roqunu Vegetation’s years
Parameters of the model for seed yield of cultivar Boryana 2017/2018 - 2018/2019
R 0.839
R? 0.703
Adjusted R? 0.584
Std. Error 46.206
Sig 0.048

Pesynrarure moka3BaT, 4e MOJENBT € CTATHCTHYECKH 3HAYUM, ThH KaTO CTENECHTa Ha
3HayuMocCT € no-mMaika ot a=0.05, tabnuua 5. YpaBHEeHHETO HA A0OMBA OT CEMEHa MpHU COpPT
bopsiHa 3a 1ByroaumIHus nepuo, ceutda mpes ssHyapu uMa BHa:

HobuB or cemena (Seed yield) Y= 238.637-0.247*NPT+2.683*Ph-0.790*NKS-
51.293*WKS, xbreto Y e nobusa ot cemena, NPT — Opoit npoxyktuBau O6patst m*(Number of
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productive tillers/m?), Ph e Bucounnara nHa pactenusra (Plant height), NKS-6poii 3bpHa B kitaca
(Number of kernels per spike), WKS-maca na 3ppHata ot kiac (Weight of kernels per spike).

Tabauna 6. Kopenamnus Ha nmpu3HaAIMTE €JIEMEHTH Ha T00MBa KbM JI00MBA OT CEMEHA MPU COPT
Bopsina 3a cenrda npe3 siHyapu

Table 6. Correlations for signs with seed yield for cultivar Boryana during sowing of January

Tpusnat Bucounna | [Ibmwkuna/ B3K M3K MX3 Twoct/
copt bopsina BIIB/m? Plant Kac Number Weicht Weight Knac Jlo6uB cemeHa
. . N g . ;
Signs of cultivar NPT/m height spike length kerne‘ls kernels per spike 1000 Splke Seed yield
Boryana per spike kernels density
BITb/m2 NPT/m? 1 0.695%* -0.754** | -0.856%* -0.814** 0.491%** 0.520%* 0.855*%*
Bucounna Ph 1 -0.399* -0.650** -0.500** 0.543** 0.108 0.846**
JpmxuHa
/ximac SL 1 0.756** 0.761%* -0.386* -0.801** -0.444
B3K NKS 1 0.909%* -0.594** | -0.495** -0.876**
M3K WKS 1 -0.244 -0.505** -0.837%*
MX3 WTK 1 0.290 -0.005
[TrpTHOCT/KIIAC
Spike density 1 0.007
Jloous/Cemena
Seed yield 1

* Kopenayusma e ooxazana npu 0.=0.05 *.Correlation is proved with in a=0.05
** Kopenayusma e ookazana npu a=0.01,** Correlation is proved with in a=0.01,

Bbposar Ha mpoaykTtuBHUTE Opats mpu copT bopsiHa, centba mpe3 siHyapH, € B CHIIHA
MOJIOKUTETHA Kopenaius ¢ 100uBa ot cemena (r=0.855), BucounHaTa Ha pacTEHUATA CHIIIO € B
CHJIHA MOJIOXKHUTEIHA Kopenanus ¢ aobuBa oT cemeHa (r=0.846), xouto ca noOpe IOKa3zaHH.
Bbposit Ha 3bppHara ot kiac (r= -0.876) u mMacara Ha 3bpHata ot kiac (r= -0.837) mpu copt
bopsiHa ca B cuiHa oTpuIaTenHa Kopenanus ¢ A00MBa OT CEMEHa, KOSTO ChIIO € J100pe
noka3aHa, Tabnuua 6. lo0uBbT 0T ceMeHa Ha copT bopsina npu cemT0a mpe3 siHyapu ce
0a3upa Ha OPOSIT HA MPOAYKTHUBHHUTE OpaTs OT M> U BUCOYMHATA HA PACTEHUSITA MOPATAU
BHCOKATA MOJIOKUTEJHA Kopejanusi. BposiT Ha 3bpHAaTa 0T KJ1ac M MacaTa Ha 3bPHATA OT
KJIaC MPH cenTdA NMpe3 IHyapH BJIMAAT BbPXY 100MBa OT ceMeHa OTPUIIATEIHO.

Haii-ronsimo e BIMSHUETO Ha TOAWHATA MPH cenToOa mpe3 siHyapu Ha coproBete [lobena u
BopsiHa BBpXy QopmupaHe Ha Npu3HaUUTE: Opol MPOAYKTUBHU OpaTst Ha m?* 83.43%, Opoii
3bpHa B Kiac 75.12%, BucounHa Ha pacteHusta 74.10% u Maca Ha 3ppHaTa OoT Kiac 73.72%,
KaTo MOBEYETO ca MHOro 1o0pe JoKa3aHW. BiusHMeTO Ha roguHara BbpXY J00MBa OT CEMEHa
27.67% e O1M3K0 IO CTOMHOCT 0 TOBAa Ha IbJDKUHATA Ha Kiaca 35.08%.

BnusHuero Ha reHoTHIa B aHaJM3a Ha BapHaHca € Hal-rojsiMO IpH J00MBa Ha CEeMEHa
58.81% u macara nHa 1000 36pHa 33.05%, cbio ca MHOTO 10Ope U J00pe noka3zaHu. Bucounnara
Ha pacTeHHusTa U OpoAT Ha 3bpHAaTa OT Kjac B aHaAJW3a Ha BapHaHCa ChIIO ca MHOro J00pe
JIOKa3aHU TIPU cenTOa Tpe3 STHyapH, HO €a C IMO-MaJIKU CTOHHOCTH, ChOTBETHO 13.16% u 11.83%.
B3aumopelictBuero Mexnay ¢akTopuTe TOJUHA M TE€HOTUI € Hai-rojsiMo INpH OposT Ha
npoayKTuBHHUTE OpaTst Ha m? 12.91% u GposT Ha 3bpHaTa OT KIi1ac 6.48%, KOUTO ca MHOTO J0Ope
noka3aHu. ['pemikure B aHanM3a Ha BapuaHca ca Half-roJieMH IpHU IJTBTHOCTTA Ha Kjaca, MacaTa
Ha 1000 3bppHa ¥ OBDKMHATA Ha Kilaca, a Hal-HUCKHU Npu OposT HA MPOJIYKTUBHUTE OpaTs m? u
OposAT Ha 3BpHATA OT Kiac, Tabnuma 7. ['penikara B aHamu3a Ha BapuaHca TMokas3Ba e(dekTa Ha
HeKoHTposnupanute gaxropu (Jumos 2017).

[Ipn obuxHOBeHa 3uMHa miIeHuIa coptoe [lobena u bopsiHa ¢ Hail-roysIMO BIUSIHUE B
TeHOTHIIa ca JoOMBa OT ceMeHa, MacaTta Ha 1000 3bpHa, cieJBaHO OT BUCOYMHATA HA PACTEHUITA
u OposIT Ha 3bpHATa B KJlaca B yCJIOBHE Ha 3UMHa (siHyapcka) ceutoa. Criopen Llenos 2013 r mo
oTHomeHne Ha Maca Ha 1000 3bppHa ycinoBusATa Ha TOAMHATAa IpPU KOHTPACTHU TOAMHU C€
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oTpa3siBaT Hail-cuiHo Ha Maca Ha 1000 3bppHa U o ci1abo Ha Opost Ha 3bpHATA OT KJac, JIOKaTo
npu BIIb/m? msama mokazanu pasznuku. Cemo Taka IlerpoBa u IlenoB (2011) m Dodig et al
(2008), TBBpAAT ue B ycnoBus Ha ctpec bIIb/m? e Haii-cuiHO peaylpaHus MpU3HaK, a Maca Ha
1000 3wppHa ¢ Haii-crabmieH. B HacTosimero m3cneaBane macarta Ha 1000 3ppHa mpu copt
[loGena B cpaBHeHue cbc copT bopsHa mokas3Ba MO-HHCKO BapupaHe TNpe3 TOAMHUTE Ha
U3CJeIBaHE B YCIIOBHSI HA CENTOA Ipe3 AHyapH.

Ta6auna 7. Ananus Ha BapuaHca Ha 3a copToBeTe [loOena u bopsiHa mpu centOa npe3 ssHyapu u
NpeCTaBsHE BIUSHUETO HA (PaKTOPHUTE

Table 7. Analysis of the variance and representing of influence of factors for cultivars Pobeda
and Boryana for sowing in January

n lNoguna Copt B3aumogneiicteue I'pemka
pSI/.BHaK Year Cultivar Interaction Error
e MS 1% MS % MS % %
BITb/m* NPT 342517.563*** 83.43 3630.063 0.88 53015.063*** | 12.91 2.77
Bucounna PH 915.063*** 74.10 |162.563*** | 13.16 27.563 2.23 10.51
Abiaxuna/kaac SL 2.722%%* 35.08 0.903 11.64 0.250 3.22 50.06
bpoii sbpua/knac NKS 3969%*** 75.12 | 625.000%** | 11.83 342.250** 6.48 6.58
Maca 3ppna/kmac WKS 5.336%** 73.72 0.176 243 0.449 6.20 17.64
Maca 1000 3sppa WTK 8.266 3.25 84.181** 33.05 7.756 3.05 60.66
IlrbTHOCT/KTAC 0.011 0.52 0.002 0.09 0.006 0.28 99.10
Density of spike
Joous/cemena 9120.250%** 27.76 19321 %** 58.81 992.25 3.02 10.40
Seed yield

* Jloxazano npu cmenen Ha docmoseprocm a.=0.05, *Proved with in degree of certainty
a=0.05;** Jloxazano npu cmenen na oocmogeprocm o=0.01,**Proved with in degree of
certainty a=0.01;***/Joxazano npu cmenen na oocmogeprocm 0=0.001, ***Proved with in
degree of certainty a=0.001,

n%-cuna na enusanue na gpakmopa n%-power of influence of the factor.

TecToBeTe 32 XOMOTEHHOCT Ha COPTOBETE 3a MEpHOJa Ha M3CJIEBaHE MOKa3BaT, Y€ COpPT
[Tob6ena e xomorenna no bBIIb/m?,Bucounna Ha pacTeHusita, maca Ha 1000 3bpHa, MIBTHOCT
Ha KJjaca, 100uB Ha cemeHa. /IbjskmHaTa Ha kJiaca npu copt [loGena mpu cemtbda mpes
SIHyapy He € XOMOT'eHeH, HO € Ha IPAHUIIATA HA XOMOTeHHOCTTa. bposT u mMacara Ha 3bpHATa
ot kiac Ha copt [loGea npu ssHyapcka centOa HE ca XOMOTCHHH, TadiuIa 8.

Tabauua 8. TecT 3a XoMoreHHOCT Ha BapuaHca Ha copt [loGena, centba nipe3 ssHyapu

Table 8. Homogeneity test of variance for cultivar Pobeda, sowing in January

IMpuznaum copt INobenaza 2 r Levene Statistic .
SigIr)ls Culﬁvar Ir’)obeda f?)r 2 years Craructrka Ha JleBuH FG 1 FG2 Sig.
BITb/m? Number Productive Tillers/ m? 1.082 1 38 0.305
Bucounna Ha pacrenusita/Plant height 1.944 1 38 0.171
Hpmxuna/kmac Spike length 4.317 1 38 0.045
Bpoii 3pHa B ki1ac Number of kernels/spike 15.227 1 38 0.000
Maca 3ppna/kinac Weight of kernels/spike 8.038 1 38 0.007
Maca 1000 3ppra Weight 1000 kernels 0.871 1 38 0.357
[TneTHOCT Ha Kiaca density of spike 0.016 1 38 0.899
Jo6us Ha cemena Seed yeld 2.290 1 6 0.181
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Tabauua 9. TecT 3a XOMOTeHHOCT Ha BapuaHca Ha copT bopsiHa, cenrba npe3 siHyapu

Table 9. Homogeneity test of variance for cultivar Boryana, sowing in January

[Ipuznanu copt bopsinaza2 r Levene Statistic .

Sigr?s cultIilvar Bporyarf)a for 2 years Cratuctuka Ha JleBun FG 1 FG2 Sig.
BITb/m? Number Productive Tillers/ m? 0.042 1 38 0.839
Bucounna Ha pactenusta/Plant height 2.195 1 38 0.147
Jrpmxuna/kmac Spike length 0.920 1 38 0.343
Bpoii 36pHa B ki1ac Number of kernels/spike 14.662 1 38 0.000
Maca 3wpna/kinac Weight of kernels/spike 23.057 1 38 0.000
Maca 1000 3ppHa Weight 1000 kernels 0.149 1 38 0.702
[TneTHOCT Ha Kiaca density of spike 6.658 1 38 0.014
Jo6us na cemena Seed yeld 1.087 1 6 0.337

C momolra Ha TecTa 3a XOMOI€HHOCT Ha copT bopsiHa ce ycTaHOBsiBa, Y€ COPTHT €
XOMOTeHEeH TpH ceutba mpe3 sHyapu mo npusHanute bIIb/m? BucoumHa Ha pacTeHHUATA,
IBbIDKUHA Ha Kimaca, maca Ha 1000 3ppHA, 100MB OT cemena. CopT bopsiHa HE € XOMOTeHEeH 1o
npu3HaIuTe Opoit 3bpHA OT KJIac, Maca Ha 3bpHATa OT KJIac, IITbTHOCT Ha KJlaca, Tabnuua 9.

3AKJIIOYEHHUE

IIpu copr Ilobena macara Ha 1000 3bpHA ca ¢ HHCKO BapHpaHe M BUCOKA TOYHOCT.
Macara na 1000 3bpHa nipu copT bopsiHa € ¢ HUCKO 10 TpaHUIaTa CbC CPEAHO BapupaHE U OT
BUCOKa KBbM J00pa TOYHOCT, KOSITO € Ha TPaHMIaTa C BUCOKAaTa TOYHOCT IO roJuHU. Macara Ha
1000 3bpHa npu copt [loGena B cpaBHeHHE chC cOpT bopsiHa mokasBa Mo-HUCKO BapHpaHe Mpe3
TOJIMHUTE Ha U3CJIEJIBaHE B YCIIOBUS Ha ceuTOa mpe3 ssHyapH.

JloOuBBT Ha cemMeHa Ha 0OMKHOBEHa 3uMHa mieHuna [Todexa u bopsiHa mpu centda npe3
sHyapu ce (opMupa OCHOBHO OT Oposi Ha MPOAYKTUBHUTE Opars Ha m? mpu copT bopsHa ce
Ha0JI0/1aBa CUITHA MOJIOKUTETHA KOpeJlallks ¢ BUCOYMHATa Ha PACTEHUATA.

JIoOMBBT Ha COPTOBETE € XOMOI'€HEH IpH JiBaTa COpPTa OOMKHOBEHA 3MMHA IIICHULA
[To6ena u bopsina. Ilpu cemtba mpe3 sHyapu aHadu3bT Ha BapHaHCa IOKa3Ba HaW-BHCOKO
BJIMSHUE HAa F€HOTHIIA MO OTHOILIEGHHE Ha J00MBa, KAKTO W HUCKa rpemka. JJoOMBbT OT cemeHa
npu copt [lobena e ¢ HUCKO A0 CpelHO BapupaHe, ChC cpeqHa TOYHOCT 10 Hax 5%. Ilpu copt
BopsiHa e ¢ HUCKO BapupaHe, CbC CpeHa TOYHOCT INpe3 TOJAMHHUTE Ha u3cienBane. JJoOMBBT OT
ceMeHa He € MOJIXOII 38 MOP(POJIOTHYEH MapKep.

[InpTHOCTTA Ha Kilaca, Macata Ha 1000 3bpHA U ABDKMHATA HA Kjlaca Cc€ yCTaHOBSIBA, 4e
uMaT TrojisMa Tpelika B aHainu3a Ha BapuaHca. [Ipu ycnoBus Ha ceurba mpe3 siHyapu
U3CJIeIBAaHUTE MPU3HALM HE ca CaMOAOCTaThYHHU 3a PA3lO3HABAHETO HAa cOpTa U TpsOBa aa ce
Ha0JII0/1aBaT KOMIUIEKCHO. V3BBPIIBAHETO HAa COPTOMOIABP)KAHE HA HM3CJIEIBAHUTE COPTOBETE
O0OMKHOBEHA 3UMHa IIICHUIIA IIPH YCIOBHS HA CEUTOA Mpe3 SIHyapH HE Ce MPErnopbyBa.
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MORPHOLOGICAL MARKERS OF COMMON WINTER
WHEAT (TRITICUM AESTIVUM L.) UNDER CONDITIONS OF
SOWING IN DECEMBER

Bogdan Bonchev
Institute of plant genetic resources “K. Malkov”, Sadovo, Bulgaria

Abstract: The purpose of the present study is to determine the effect of sowing period on
morphological markers of common winter wheat cultivars and the relationship with the elements
of seed production. The survey period covers the vegetative 2017/2018 to 2018/2019 years.

The purpose of the present study is to determine the effect of sowing period on
morphological markers of common winter wheat varieties and the relationship with the elements
of seed production, in conditions of climate change.

The first year of the survey is more rainy. The second year is characterized by a lack of
rainfall during the winter, early spring drought and high summer average monthly temperatures.
In June 2019 nature of rainfall was a natural disaster.

Vegetable material for the study is the cultivars of common winter wheat Pobeda and
Boryana. The following analyzes were performed: variation analysis, indicator of accuracy,
analysis of the variance of the studied traits, the power of influence of the factors was calculated,
correlation analysis, multiple step regression analysis and homogeneity test of cultivars.

Seed production in common winter wheat, Boryana cultivar, with sowing in December in
the particular experimental setting is formed mainly by the number of productive tillers per
m?>The seed yield of the Pobeda cultivar under sowing conditions in early December is mainly
based on the strong positive correlation with the number of kernels per spike and the weight of
kernels in spike.

It is confirmed that the length of the spike is appropriate for the morphological marker of
the cultivars examined under sowing conditions in December, and an additional marker may be
used for a weight of 1000 kernels.

Keywords: wheat cultivars, seed yield, sowing in December, morphological markers.
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MOP®OJIOT'NYHU MAPKEPHU IIPU OBUKHOBEHA 3UMHA
HINEHUIA (TRITICUM AESTIVUM L.) B YCJOBHUS HA
CEUTDBA ITPE3 JEKEMBPH

Bbornan bonues
HUncmumym no pacmumennu eenemuyunu pecypcu “K. Mankos” - Cadoso

Pe3tome: llenta Ha HACTOAIIOTO MPOYYBAHE € YCTAHOBSBAHE BIUSHUETO Ha CEUTOCHUS
CPOK BBPXY MOp(OJIOTMYHH MapKepu Ha COpPTOBE OOMKHOBEHA 3MMHA MIIEHHUIA U BpPb3Ka C
€JIeMEHTUTE Ha J00MBa OT CEMEHa, B YCIOBUS Ha KIMMATHYHU mTpoMeHHu. [lepmomsT Ha
n3ciensaneTo ooxsama BererarronauTe 2017/2018 no 2018/2019 rogunu.

[TppBara rogrHa OT U3CIEABAHETO € MO-IBKI0BHA. BTOpaTa rofnHa ce xapakTepusupa ¢
HEJOCTUT Ha BaJeXW MNpe3 3UMHHUS TEepUOJ, PAHHO-TPOJIETHO 3acyllaBaHe U BHUCOKU JIETHU
cpenHo-MeceuHu Temreparypu. Ilpe3 ronm 2019 r Banexxure mmaT XapakTep Ha NPUPOAHO
OencTBHE.

Pactutenen marepuwan 3a HM3CIEIBAHETO Ca COPTOBETE OOWKHOBEHA 3WMHA TMIIICHHIIA
[To6ena m bopsna. HampaBeHu ca cienHWTE aHAIW3W: BAapUAllMOHEH aHAlM3, MOKa3aTenl 3a
TOYHOCT, aHAJIM3 HA BapuaHCa Ha W3CJICBAHUTE MPU3HAIM, U3UMCIICHA € CUJlaTa Ha BIUSHUE Ha
(akTopuTe, KOpEIalMOHEH aHallu3, MHOXECTBEH CTBIIKOB PETrPecOHEH aHajiu3 U TecT 3a
XOMOTEHHOCT I10 COPTOBE.

JloOuBBT Ha ceMeHa MpH OOMKHOBEHA 3MMHA TIICHHUIA cCOPT bopsiHa cbe cenTOa mpe3
JEKEeMBpH B KOHKpETHaTa ONUTHa OOCTaHOBKa ce ¢opMUpa OCHOBHO OT OposAT Ha
MpoayKTHUBHUTE Opats Ha m?. J[loOuBbT oT cemena mpu copT IloOGema B ycioBusi Ha ceutda
B HAYaJIOTO Ha JIEKEMBPHU CE€ TPaJl OCHOBHO Ha CHITHATA IMOJIOXKHTEITHA Kopenamnus ¢ Oposar Ha
3bpHaTa OT KJIac U MacaTa Ha 3bpHaTa OT KJIac.

[ToTBBpxKIaBa Cce, Yye ABDKMHATA HA KJaca € MOAXOMSI 32 MOPGOIOTUYCH MapKep MpH
W3CcleIBAHUTE COPTOBE B YCJIOBUS HA cenTda Mpe3 AeKeMBpPHU, KaTo AOMBIHUTEICH MapKep MOXe
na ce u3non3ea macara Ha 1000 3bpHa.

KaouoBn paymm: coproBe mineHuna, I00MB ceMeHa, ceuTrda mpe3 JEKEeMBpH,
MOpP(OJIOTHYHU MAPKEPH.

BBBEJIEHUE

ExcrpemHOTO Bpeme, KaTto mociequiia OT M3MEHEHHMETO Ha KJIMMara MpeJu3BUKBAIIH
AHOMAJTHU CHOUTHS MOKa3BaT yBenudeHue. Cropen CBETOBHATa METEOPOJIOTUYHA OpraHU3aIUs
nepuoabT 2015-2019 1. ce onpenens kato Hal-TOIUIMS TeTroauineH nepuoa. Cropen OroeTnHa
Ha AMEpPUKAHCKOTO METEOPOJIOTHYHO JpykecTBO mnpe3 nepuona 2015 - 2017 r. oT oTueTeHure
77 cpOuTHs 62 MOKa3BaT 3HAYUTEITHO AaHTPOIIOTCHHO BJIMSIHUE BHPXY HACTHIIBAHE HA €KCTPEMHU
ChOUTHS, BKIIIOUUTEIHO MOUYTH BCAKO MPOYYBAHE HA 3HAYUTEIHW TOIUIMHHU BBIHH. Bce mo-
rojasiM Opoil mpoyuBaHUs YCTaHOBSIBAT BIMSHHE BBpPXY PHUCKAa OT €KCTPEMHU CBHOUTHS MpU
Banexu (https://public.wmo.int). TorumMHHWTE BBJIHM M CyllaTa 4eCTO C€ CYUTAT 3a Hai-
BpEeIHUTE KIMMAaTUYHU CTpecoBH (aktopu 3a mimeHunara. Mscnemoartenmure Zampier et al.
(2017) ompenenar edekra Ha HAOMIOJABAHWUTE KIMMATUYHH YCIIOBUS BBPXY aHOMAIHUHUTE Ha
nobwusa Ha nurenuna ot 1980 r. mo 2010 r., B HallMOHAJIEH U CBETOBEH MaIiao.

Hegocturst Ha mmeHuna wuMa comualeH e(ekT B CBETOBEH Maimabd, KaTo
NPOABDKUTENHATA Cylla B ABCTpalidsl € JONpPHHECTa 3a 3aJbJ00YaBaHETO Ha Ipodiiema.
Cumynanuure Ha MIIEHUIATa pa3KpUBaT, Y€ €Ha CUCTEMA 3a paHHA ceruTOa B KOMOMHAIIUS C TI0-
0aBHO pPa3BUBAIUTE CE TCHOTHUIIOBE MOXKE Ja H3MOJ3Ba IMO-IBIBI BETCTAIMOHCH IEPHOJ B
ycnoBusaTa Ha ABctpanus (James et al 2013, James et al 2019).
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MHoro ot coproBe MIIEHHWIIA MOTraT Ja Ce CesT J0 Kpas Ha sHyapu B OOeAHMHEHOTO
KpaiactBo (www.wfi.co.uk). AHamu3bT Ha JaHHUTE IIOKa3Ba, Y€ HAOJIOJaBaHHUTE II0JICBU
pe3ysTatd ca cpeaHo 12 JHU MO-KbCHO OT NPOTHO3HUTE aath. 3a mepuona 1995-2001 r.
YCTaHOBEHO, 4Ye BapupaHetro € oT 6 a0 15 gam (Savin at al 2007). Ho mo-HoBM m3cneaBaHus
JaBaT TIOBEYE SICHOTA 3a 3aAbI00YaBaHETO HAa NpoMeHuTe. KIMMaTHYHUTE MPOMEHHU IIe
MOBJIUAAT Ha BPEMETO 32 Pa3BUTHE HAa 3bPHEHUTE KYJITYPH, HO TOUHUTE MPOMEHH I1I€ 3aBUCST OT
MPOMEHUTE B COPTOBETE, 3aCETHATH OT OTTJICKIAHETO Ha pacTeHHSTa W M300pa HAa COPTOBE.
Pesynrarture moka3Bar m3MecTBaHE Ha Mpe] BbB BPEMETO Ha JlaTaTa Ha CeuTOA Ha MPOJIETHUTE
3bPHEHU KYATYpH 3a 1-3 cemMuiid. 3aBUCUMOCTTa C€ OMpeeNis OT KIUMATHYHUS MOJET U
peruona B EBpona. [Ipomenute ce ouakBar ga Obaat Hait-ronemu B CeBepHa EBpomna. (Olesena
et al 2012).

Pesynrarure nmokasBar, ye BpeMeTO Ha cenTOa U ceuTOEeHaTa HOpMa 3HAYUTEIIHO BIIUSAT
Ha Mop(donornuHuTe U (PU3NOTOTUIHHUTE XAPAKTEPUCTUKM HA 3UMHATA MIIeHUIa. BucounHara
Ha pacTeHHsTa, OpOSAT HA HEMPOAYKTUBHUTE Opars, IUIONITA HA JUCTaTa W OWoMacarta Ha
KOPEHHUTE HaMaJIsIBaT 3HAYMTEIIHO, 3a€/IHO ChC 3a0aBsiHEeTO Ha jgarara Ha ceutda (Shou-Chen et
al. 2018).

3HAaYUTENIHW BaJie)KH M Cylla MOraT Ja OTJIOXKaT CEeUTOWTEe W3BbH HW3BECTHUTE
ONTHMAJTHUTE CPOKOBE, KOETO Hajara HW3CJeJBaHE MPWIOKCHHETO HA IMO-KbCHH JaTH. ToBa
ompezens U HEOOXOAMMOCTTa OT H3CIeABaHE pEakIHsITa Ha COPTOBETE OOMKHOBEHA 3WMHA
MIICHAUIIa U MOP(POJIIOTUIHHUTE MTPU3HAIU-CIIEMEHTH Ha JOOMBA B TIOJIOOHU YCIIOBUSL.

MATEPUAJI U METO/U

OnutsT € u3BeneH Ha onutHOTO noJsie Ha MPI'P , K. Mankos* B rp. CanoBo, Hamupani ce
B lOxHO nentpanen paiion Ha bearapus. [louBata e tun kaneneHoBuaHa cmonHuma (Pellic
vertisol mo ®AO), cpenno momHa (A+B xopuzoHT = 60-80 cm), JeKO TIUHECTA, C BUCOKO
ChIbpXKaHWe Ha (U3NYHA TIIMHA ¥ Ha uioBa (pakmus ( Jumurpos, 2018). 3acsiBanero Ha onuTa
B YCJIOBUSI Ha CpPaBHUTENHO M3MMTBaHE Ha mortomcTBa BTopa roguHa (CUII) ce usBbpiun
MalmMHHO Ha 5 nekeMmBpu. CeurbaTta € u3BBpIIEHA CbhC ceMeHa oT onodpenu B CHUII mbpBa
roJuHa MOTOMCTBa MpU MoceBHa Hopma 550 k.c./m? B 9 pema mpu 12.5 cm MexIypeaoBo
pa3cTositHME W pa3Mepu Ha ONUTHUTE Mapuenkud 7 m? Mexay NapuenkuTe CTpPaHUYHO ce
octaBsixa mbTeku oT 0.4-0.5 m, a mexnay coproBere 1.6 m npocrtpancTBeHa uzonauus. Ha ecen
npencentoeHo ce BHacsme Top NPK 15-15-15 B kommuectBo 20 kg/da. Topenero ¢ azot ce
u3BbpILIeIIe paHO Ha mpoJeT ¢ 35 kg/da amoHueBa cenurpa, BHeceHa eqHOKpaTHO. [IpuOupaneTo
€ u3BBpIBaHo ¢ napieneH 3ppHokombaitH HEGE 160, cpo0pa3zHo MeToankara 3a CpaBHUTEITHO
U3MUTBaHE Ha MoToMcTBa. CeMeHarTa ca MOYMCTEHU Ha CeMEYNCTayHa MallluHa.

buometpusTa ce U3BBPIIN CHIIACHO PHKOBOJACTBOTO Ha /lumoBa, Mapunkos (1999) or
pacTteHust CbOpaHu OT METPOBKU ¢ pazMepu 50x50 cm OT BBTPEIIHUTE YacTH Ha MapILESKUTE,
KaTo KJIACOBETE Ca M3POHEHU PBUYHO, TOECT HE € JOMyCHATO CMecBaHe Ha kiacoBe. OTuere ce
BUCOYMHA Ha pacTeHUsATa 0e3 OCHIIMTE IMpH MIIEHUYEHUTE cCOopToBe (cm), Opoil MPOTYyKTHBHU
Opats Ha m?, Opoli 3ppHA B KJac, IbDKMHA Ha Kilaca B (cm), Maca Ha 3bpHATa OT Kiac (g), Maca
1000 3bpHa (g), MIBTHOCT Ha Kiac. HampaBeHu ca cielHUTE aHANM3M: M3UMCIIEHA € CpeJHaTa
apUTMETUYHA, BAPUAIMOHEH aHaJIM3, NMPEICTABEH C BapUallMOHEH KOe(UIIMEHT; Mokasaren 3a
toyHocT ([AumoBa, MapunkoB 1999a ), oTyeTeHH ca MakCUMalHU U MUHUMAaJIHU CTOMHOCTH Ha
npusHanure. V3BbplleH € aHanu3 Ha BapyuaHca Ha M3CJIEIBAaHUTE MPU3HALIM, U3YUCIIEHA € CHJlaTa
Ha BIMsHUE Ha pakTopute (1)) — TeHOTHUII, TOAMHA, B3aUMOJCHCTBUETO MEXY TSX, U BIUSIHUETO
Ha TpeIkara, MpeACTaBeHH B MpolLeHTH ¢ mporpamHuTe mnpoxykta SPSS 19 m Excel 2010.
W3BBpIICHN ce TUCIIEPCHOHEH aHAJIN3, KOpeslaluoHeH aHanu3 no ['enuyeB u kou. (1975) u tect
3a xomoreHHoct no coptoBe ¢ SPSS 19. Ilpu croiiHocTn Ha sig. (significance) crtemeH Ha
JOCTOBEPHOCT, no-rosisiMa oT 0.05 ce mpuema ye 1aHHUTE ca XOMOT'€HHH, IIPU CTOMHOCT Ha Sig.
no- Manka ot 0.05 ce ycraHOBsiBa, Y€ U3CJIEABAHUTE I'PYIH HE Ca XOMOI€HHH IO KOHKPETEH
npusHak. [Ipu3HanuTe, KOMUTO MOrar Ja cly’)kaT KaTo MOp(OJIOTMYHHM Mapkepu TpsOBa naa
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OTrOBapsT Ha CPEIHUTE XapaKTEPUCTUKU: MU3CIEIBAaHUTE TPYIH Ja ca XOMOTEHHHM, Ja Bapupar
cnabo B paMKHTE Ha COpTa, ]a UMaT HUCHK BapHallMOHEH KOE(UILMEHT U BHUCOKA TOYHOCT Ha
OMHTa, CUJlaTa Ha TeHoTuIa Ja € Bucoka (JIlumancku 2011).

B xnuMaTtuyHO OTHOILIEHHE PAMOHBT CE€ XapakTepusHpa C MPEXOJAHO-KOHTHUHEHTAJICH
KIIUMAT, C MPOJBIDKUTEIIHA M XJIAJHA MPOJIET, CYyXO M TOPEIIO JIATO, YABDKEHA U CPABHUTEITHO
cyXa M TOIlIa eceH, Oe3CHeXHa, CTyJeHa 3uMa. PalloHbT € paBHMHEH C HaJMOpPCKa BHCOYMHA
158 m. PexxuMbT Ha BaJIeXKUTE UMa KOHTUHEHTAJIEH XapaKTep € JIETEH MAaKCUMYyM (FOHH) U 3UMEH
MUHUMYM (deBpyapu). XapakTEepHO €, Y€ Ipe3 aBryCT M CENTeMBPH B pailoHa MMa SICHO
u3pa3eHa cyia, Korato ce HaboAaBa U BTOPUAT BajlekeH MUHUMYM. [IpeobnasaBamusar BATHp
€ 3amajieH ChC CKOPOCT JI0 5 m/s.

[T0510)XkMTENHO € OTKIIOHEHUETO HAa CPEIHUTE MECEUHU TEMIIEPATypH IO BCUUKU MECELH
3a Tepuojia, KaTo € Hai-rojisiMo mpe3 simyapu +6.7°C. Ilpe3 Mecenm HoemMBpHu ce Habiro/1aBa
cpenHo-MeceyHa temreparypa +7.8°C, kosTo e Haj OuonornyHaTa Hyna 3a XuTHUTe. CpeaHo-
Mece4yHaTa TemIiepaTypa mpe3 MapT Ha Bropata roaumHa +11.2°C e mo-BHCOKa OT mbpBaTa
roauHa, a anpuickara Ha 2018 r e mo-Bucoka ot ampuickara Ha 2019 r, kakto u ce HabI0KaBa
MO-BHCOKA FOHCKA, U aBI'YCTOBCKa Temneparypa npe3 2019 r, ¢purypa 1.
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@ur. 1. Cpennn remnepatypu T°C mo Mecenu npe3 aBe BereTannoHHu roauuu 2017/2018-
2018/2019 .
Fig. 1. Average temperature T°C of months during two vegetation years 2017/2018-2018/2019

ITpe3 2017/2018 r. mma 3acymiaBaHe Tpe3 siHyapu; Kakto w mpe3 ampwi Ha 2018 1.
Banexnn makcumymu mpe3 2017/2018 r. ce HabmogaBaT npe3 oKToMBpHu A0 aekemspu 2017 T,
¢beBpyapu u rorn Ha 2018 ., mocneqHusT € Hali-rossiM 140 mm, 3HauUTENTHO Hax HOopMara. [Ipe3
2018/2019 r. Banexxanm MakCUMyMH ce HaOmomaBar mpe3 HoemBpu 2018 r, sayapu 2019 r.,
KOHTO € OKOJIO HOpMarta, alpujl U IOHHU, KaTo NOCIEAHUS € HAl-TOJsM, CbC CTUXHEH XapakTep
179.2 mm, ¢urypa 2.

[TpubupaneTo Ha pekoiTaTa ce 3aTPyAHU OT BTOPUYHO 3aIUIEBEIISIBAHE.

ITppBaTa roarHa OT U3CIEIBAHETO € NO-ABXKI0BHA. BropaTta roanHa ce XxapakTepusupa ¢
HEJOCTUT Ha BAJIEXKU INPE3 3UMHUS IEPUOJI, PAHHO-TIPOJIETHO 3acCylllaBaHe, KaKTO U Mpe3 Mai, ¢
HETUIIUYHO BUCOKU CPEJHO-MECEUHH TEMIIepaTypy pe3 MapT, U BUCOKH JIETHH CPEITHO-MECEUHH
temneparypu. HepaBHOMEpHO € pa3npeesieHneTo Ha Balle)KUTE, BaJIEKHUAT MAKCUMyM ChBIaza
IIPU ABETE TOJAMHU — MPe3 I0HU, KATO BAJIEKUTE Ca 3HAUUTEIIHO Ha/l KIMMATHYHATa HOpMa.
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@ur. 2. Cyma Ha BajJeXHU CyMH (mm) 1O MeCeIH npe3 ABe BeretaunoHau roguuu 2017/2018-

2018/2019r.
Fig. 2. Sum of rainfall (mm) of months during two vegetation years 2017/2018-2018/2019.

PE3VYJITATU U OBCBHXJIAHE

B HacrosimeTo wu3cneaBaHe ce TPEACTABAT pe3yJTaTH OT JIaTOBU CEUTOM W3BBH
onTUMaTHUTE cpokoBe 3a mepuoma 2017/2018 — 2018/2019 r. Bapupanero Ha Oposar Ha
NPOAYKTUBHHUTE OpaTs m? mpu ceutOa mpe3 JeKeMBpPH Ha OOMKHOBEHA 3MMHA IIICHHIIA COPT
[Tob6ena mo roguuau m? e ot 326 no 400 ¢ pasmax 74, Tabnuna 1. BapuannoHHUAT KOe(UIIEHT €
OT cpesieH A0 ToisM — Haa 20%, moka3aTensar 3a TOYHOCT MOKa3Ba, Y€ TOYHOCTTA Ha OMUTA € OT
nobpa mo Hax 5%. Bucoumnara Ha pactenusita mpu copt IloGema Bapupa ot 80 mo 97 cm ¢
pasmax 17 cm. BapuanuoHHUAT KOE(PUIICHT Ha BHCOYHMHATA € HUCBHK OT 5.96 mo 9.32%.
[TokazarensaT 3a TouHocT Ha copT [loOena mokasBa, 4e € B paMKHTE Ha BHCOKaTa TOYHOCT O
rpaHumara ¢ goobpara touHocT Ha omuta 1.33% mo 2.08%. JwmxuHaTa Ha KIachbT IPU COPT
[To6ena Bapupa mo cpeanu ganau ot 10.0 mo 10.2 cm ¢ pazmax ot 0.2 cm. BapuUallMOHHUST
koeduueHT € HUChK 4.81 -5.39%, mokaszatensT 3a TOYHOCT € C Hal-HUCKUTE CTOWHOCTH OT
W3ClIeIBaHUTE TIpu3Hamu 3a coptT [lobema 3a aByroawmHus nepuoa Ha u3cieaBaHe 1.08 mo
1.21%, TounocTTa ¢ BUcCOKa. bposar Ha 3ppHaTa Ha copT [lobena B kimaca Bapupa ot 42 no 67
cpenHo ¢ pazmax 74. Bapupaneto e oT cnabo mpe3 BTOpaTa roAMHA JI0 TOJSIMO Mpe3 MbpBaTa
roJIMHa Ha u3cjeABaHeTo. TOYHOCTTa Ha ONMHUTA € OT BHCOKAa KbM 3afoBojiutenHa 1.46 -4.67%.
Macara Ha 3ppHaTa ot kiac npu copt [Tobena e ot 1.78 mo 2.82 g ¢ pasmax 1.04 g, kato mokas3Ba
ot cpenno 11.01% no cunno Bapupane 24.49%, ToUHOCTTa Ha ONMUTa € OT cpelaHa a0 Haa 5%,
MoKa3Ballo BUcoKa rpemka. [o-cmaboto Bapupane Ha copt [loGena nmpu macaTta Ha 3bpHATa OT
KJac ce HaOmonasa npu 2019 r. npu cenrdara npe3 AeKEeMBpH.

Macara na 1000 3ppHa mipu ceutdara npe3 aekemBpu Ha copt [lobGena Bapupa ot 41.94
1o 42.51 g cpenno ¢ pasmax 0.57 g, Bapupaneto e cinabdo 7.7 o 9.81%, ToyHOCTTa € OT BHCOKA
1.72% xbM m06pa 2.19%, Tabnuna 1.

[TrpTHOCTTA Ha KiMaca npu copT [lobena Bapupa cpeano ot 3.45 mo 3.70 ¢ pazmax 0.25,
Kato ce HabOmomaBa ciabo Bapupane mo roguHu — 7.70 mo 9.51%. TodHOocTTa Ha omuTa IO
IpU3HAaKa IUTBTHOCT Ha Kiaca Ha copT [lobexna e ot Bucoka kbM 00pa 1.67-2.13%.
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Taoauna 1. XapakTepucTrka Ha CpeJiHaTa apUTMETHUYHA 110 pU3HaIM Ha copt [lobena npu
centOa npe3 aexemBpu 2017/2018 u 2018/2019 r.

Table 1. Characteristics of arithmetic mean for signs of cultivar Pobeda during sowing in
December 2017/2018 and 2018/2019 years

. Hpmsaic|  Tomina X Min Max VC% SX %
Sign Year (mean)

BIIb /m? 1 326 160 424 24.74 5.53

Number productive tillers /m? 2 400 324 448 11.79 2.64
Bucounna/pacrenus 1 80 72 99 9.32 2.08
Plant hight (cm) 2 97 80 109 5.96 1.33
JpmkuHa/Ki1ac 1 10.0 9.0 10.5 4.81 1.08
Length of spike (cm) 2 10.2 9.2 11.4 5.39 1.21
Bpoii 3ppHa B KI1aC 1 67 48 86 20.89 4.67
Number kernels/spike 2 42 37 46 6.52 1.46
Maca 3bpHa/Kiac 1 2.82 1.73 3.99 24.49 5.48
Weight kernels per spike (g) 2 1.78 1.30 2.00 11.01 2.46
Maca 1000 3ppHa 1 41.94 36.92 47.23 7.70 1.72
Weight 1000 kernels (g) 2 42.51 33.33 54.05 9.81 2.19
[IreTHOCT/KITaC 1 3.70 33 4.52 9.51 2.13
Density of spike 2 3.45 2.98 3.91 747 1.67
JobuB cemeHa 1 297 290 305 2.28 1.14

Seed yield (kg/da) 2 170 128 212 20.26 10.13

Jlo6uBbT Ha cemeHa mipu coptT [loGema Bapupa ot 170 1o 297 kg mo roguHu ¢ pazmax ot
127 kg. Bapupanero Ha copT [lob6ena e oT cmabo mo romsimo 2.28 mo 20.26%, tabmuna 33.
[IpuanHaTa 3a roJsIMOTO BapupaHe 1o A00uB mpu copT I[loOema mpu cemtda mpe3 IeKeMBpHU €
cnalusT 10O0MB OT CEMEHa Ha 4acT OT moBTopeHusTa npe3 2018/2019 r.

Bbposatr Ha mnpoaykrtuBHHMTE Opars Ha m? mpu ceurda Mpe3 JEKEMBpPH Bapupa IpH
oOuMKHOBeHa 3uWMHa mieHuna copT bopsHa ot 438 nmo 596 ¢ pasmax 158. Bapupaneto Ha
MPU3HAKBT OpOl HA MPOJYKTUBHUTE OpaTs Ha M> € B paMKUTE Ha HUCKOTO Bapupane ot 3.31 1o
9.17%, xaTo moka3aTeNaT 3a TOYHOCT TMOKa3Ba OT BHCOKa TOYHOCT Ha omuTa 0.47% mo mobpa
TouHOCT 2.05%, KOSITO € rpaHUYHa C BUCOKAaTa TOYHOCT.

Bucounnara Ha pacTeHusTa Bapupa IO CpelHU AaHHU oT 78 nmo 85 cm, ¢ pa3max 7,
BapHpaHETO € HUCKO, BapHAIMOHHUS KoeduueHT € oT 3.36 1o 6.66%, Tounoctra e Bucoka 0.75-
1.49%, Haii-BUCOKa OT M3ClIeABAHUTE MpU3HAIM NpHu copT bopsiHa. [IbkuHaTa Ha Kiiaca Bapupa
o roauau oT 8.2 10 9.1 cm, ¢ pazmax 0.9 cm. Bapuanuonnusar koeduieHT ¢ HUCHK 6.18 1o
ONMU3BK C IpaHUIlaTa ChC CPeAHOTO BapupaHe 9.53%, mpe3 mbpBaTa roguHa Ha M3CIEABAHETO,
Tabauua 2.

JIbipknHata Ha kinaca Ha copT bopsHa Bapupa ot 8.2 nmo 9.1 cm c pasmax 0.9.
Bapupanero Ha npmkuHaTa Ha Kiaca Ha copT bopsiHa e 6.18 1o 9.53%, BapupaHeTo € HHCKO,
TOYHOCTTA Ha onMTa € oT BUcOoKa 1.38% KkbM 100pa 2.13%. bposT Ha 3bpHaTa B Kjlaca € CpeiHo
38 u pazmax 0, BapupaHeTo € OT BUCOKO KbM cpefHo 7.29 — 14.46%, TOUHOCTTA Ha OMHUTA € OT
BUCOKa KbM J100pa 1.63 — 3.23%. Macara Ha 3bpHaTa OT Kiac Bapupa oT 1.82 g no 1.86 g ¢
pasmax 0.04 g. Macara Ha 3ppHaTa OT KJIac € C BapupaHe OT HUCKO 10 cpenHo 7.26 — 11.02%,
TOYHOCTTA Ha ONMHTA € TosisiMa KbM a00pa 1.62-2.46%. Macara Ha 1000 3bpHa Ha copt bopsna
Bapupa ot 48.30 g no 49.07 g, c pazmax -0.77 g. Bapupanero e ot 4.17-6.47%, BapupaHeTo €
HUCKO, TOYHOCTTa Ha omnura € Bucoka 0.93 -1.45%. IlnpTHOCTTA Ha KJaca npu copT bopsHa
Bapupa oT 3.93 no 4.63 c pasmax 0.7. Bapupanetro Ha copt bopsiHa 110 TOJMHN HA TUTBTHOCTTA €
IpaHUYHA-HA HUCKOTO CbhC cpeaHoTo BapupaHe 10.48-11.56%, TouHocTTa Ha omuTa € n00pa
2.34-2.58%. obuBwsT Ha copT bopsHa OoT cemeHa Bapupa mo roauHu oT 272 mo 420 kg/da ¢
pa3max 148 kg, npu ycnoBus Ha 3uMHa ceutba npe3 nekeMBpu. Bapupaneto Ha copt bopsina o
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NOOMB OT CEMEHa € B paMKHTe Ha HHCKOTO Bapupane 4.59-9.71%, ToyHOCTTa Ha OmMTa € OT

no0pa kbM 3am0BoniuTenHa 2.3-4.85% mnpu cenrba npe3 JeKeMBpH.

Taoauna 2. XapakTepucTUKa Ha Cpe/lHaTa ApUTMETUYHA T10 ITPU3HAILM Ha copT bopsna npu
cenrtOa npe3 nekemBpu 2017/2018 u 2018/2019 r.

Table 2. Characteristics of arithmetic mean for signs of cultivar Boryana during sowing in

December 2017/2018 and 2018/2019 years

. Tpussax | Tonusa X Min Max VC% SX %
Sign Year (mean)
BIIb /m? 1 596 556 620 3.31 0.74
Number productive tillers /m? 2 438 350 526 9.17 2.05
Bucounna/pactenus 1 78 68 86 6.66 149
Plant hight (cm) 2 85 80 89 3.36 0.75
JbmKuHa/KIIac 1 8.2 6.9 9.1 9.53 2.13
Length of spike (cm) 2 9.1 8.0 9.9 6.18 1.38
Bpoii 3ppHa B KI1ac 1 38 32 49 14.46 3.23
Number kernels/spike 2 38 32 41 7.29 1.63
Maca 3ppHa/kiac 1 1.86 1.62 2.37 11.02 2.46
Weight kernels per spike (g) 2 1.82 1.60 2.20 7.26 1.62
Maca 1000 3bpHa 1 49.07 41.84 53.86 6.47 145
Weight 1000 kernels (g) 2 48.30 44.74 51.52 4.17 0.93
ILrpTHOCT/KMAC 1 4.63 3.60 5.33 11.56 2.58
Density of spike 2 3.93 3.27 4.94 10.48 2.34
Jlo6us cemena 1 420 376 465 9.71 4.85
Seed yield (kg/da) 2 272 255 284 4.59 2.30

IIpu mnpoBexJaHe Ha CTBIKOBHAT MHOXECTBEH pErPECHOHEH aHalu3 Cca OLEHEHU
JI0Ka3aHOCTTa U a/ICKBATHOCTTA HAa U3BEACHUTE MoAeH. Pe3ynraTure moka3par, ue MOJEIIUTE ca
CTaTUCTHUYECKU 3HAUYUMHM, ThI KaTO CTENEHTa Ha 3HauYuMocT e mo-manka ot a=0.05, tabmuma 3.
VYpaBHeHHeTO Ha 100MBa OT ceMeHa Ipu copT bopsiHa 3a IBYroAMIIHUS EpUOJI IPU cenTda rpe3

ACKEMBpH nMa BU/JIA:

Jlobus om cemena npu copm bopsina —(Seed yield of cultivar Boryana)

Y=-21.855+0.746*NPT, koncmanmama e 00Ka3ana npu cmeneH Ha 00CMOBEpHOCH No-
manka om sig=0.05, kvoemo Y e dobusea om cemena (Seed yield ), NPT — 6poii npooykmusHu

opams m? (Number of productive tillers/m?).

Ta6.1mua 3. MHOXecTBEH PErpeCUOHCH aHAJIM3 HAa 3aBUCHUMOCTTA HA ,[[O6I/IB8_ W HAKOU IIPpU3HAIIA
CBBbpP3aHHU C IPOAYKTUBHOCTTA HAa COPT EOpﬂHa 3a IBC I'OJUIICH MEPHUOI

Table 3. Multiple regression analysis of yield dependence and some signs related to the
productivity of cultivar Boryana for sowing in December

[Napametpu Ha Mozena OOKUB ceMeHa Ha copT bopsiHa

Parameters of the model for seed yield of cultivar Boryana

Bererarmonnu 2 roqunun Vegetation’s years

2017/2018 - 2018/2019

R 0.920

R? 0.846
Adjusted R? 0.820
Std. Error 35.437
Sig 0.001
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Ta6auna 4. Kopenamus Ha npu3HaIUTE KbM 100HMBa OT ceMeHa Ha copT bopsiHa npu centba
npe3 AeKeMBpPHU

Table 4. Correlations for signs with seed yield for cultivar Boryana during sowing of December

[Tpusnanu B3K MX3 | IlretHOCT/
copt bopsina BIIB/m? Bucounna | Jlnmxuna/ Number M3K Weight Knac Jlobus cemeHa
Signs of culti NPT/me | Plant fonac kernels Weight 1000 Spike | Seed yield
1208 O cullivar height spike length . kernels per spike P y
Boryana per spike kernels density
BIIb/m? NPT/m? 1 -0.618** | -0.498** 0.057 0.109 0.135 0.495%* 0.920**
Bucounna Ph 1 0.252 -0.339* -0.359* 0.169 -0.451%* 0.039
JbmxuHa
/knac SL 1 0.421** 0,262 -0.260 | -0.801** -0.677
B3K NKS 1 0.789%* -0.369* -0.140 -0.045
M3K WKS 1 0.039 -0.067 0.073
MX3 WTK 1 0.060 0.390
[TrpTHOCT/KITAaC
Spike density 1 0.326
Jobus/Cemena
Seed yield 1

* Correlation is proved with in 0=0.05, *.Correlation is proved with in 0=0.05;
** Kopenayusama e ooxazana npu a=0.01,**. Kopenayusma e ookazana npu 0=0.01

BposiT Ha mpoayKTUBHUTE OpaTs HAa M? € B MOJOXKUTEIIHA HE J0Ka3aHa ciaba Kopenamnus
(r=0.135) ¢ macata Ha 1000 3BpHa TIpHU cenTOaTa npe3 AeKkeMBpU. bposaT Ha 3bppHAaTa B KJjlaca € B
oTpULlaTeHA cpeAHa Mo cuia Kopenamus ¢ Macata Ha 1000 3bpHa, NOTBBpP)KAABallO
n3cnenBanusaTa Ha lleHoB m ko (2013). bposT Ha mpoaykTuBHHTE OpaTs Ha mM? € B CHJIHA
MoJIOKUTETHA U Jo0pe mokazana kopemanus (r=0.920) ¢ mobuBa oT cemeHa. OTpuliiaTenHa
CpelHa Mo Cujla, HO HeJl0Ka3aHa € Kopenauuara Ha 1o0vBa ceMeHa ¢ Ab/DKMHATa Ha Kiaca (r=-
0.677). Cnaba oTpuuaresHa € KopenanusaTa Ha 1o0uBa ¢ OposT Ha 3bpHaTa B Kiaca (r=-0.045),
CBIIO HE J0Ka3aHa, Tadauia 4.

@DaKkTHYECKH MOXE J1a C€ HalpaBH HU3BOIBT, Y€ AOOMBBHT HAa CeMeHa IpHU OOMKHOBEHA
3MMHa TIIeHHUIa copT bopsiHa cbe centOa mpe3 AeKeMBpU B KOHKPETHATA OMMMTHA OOCTaHOBKA CE
(¢bopMupa OCHOBHO OT OpOST Ha MPOAYKTUBHUTE OpaTs Ha m?. MeTeOopOJOTHYHUTE yCIIOBUS
naBaT BB3MOXKHOCT Tipe3 2018/2019 r. pacTeHmsaTa Aa UMaT BEreTalUs Mpe3 3UMara, KakTo U
npe3 aekemBpu U Mapt Ha 2017/2018 r.

W3BbpILIEH € CTHIIKOB MHOKECTBEH PETPECOHEH aHAJIN3, KaTO Ca OLIEHEHU JJOKa3aHOCTTa
M aJeKBaTHOCTTa Ha U3BENEHUTE MojAenu. Pesynratute moKasBar, ue MOJEIUTE ca
CTaTUCTHYCCKU 3HAYMMU, ThH KAaTO CTCIICHTA HAa 3HAYUMOCT ¢ Imo-Manka ot 0=0.05, Tabauma 5.
YpaBHeHueTo Ha 100uBa OT ceMeHa npu copT [loGena 3a NByroAuIIHUS IEPUO UMa BUA:

Y oobusa om cemena ma copm Ilobeoa (seed yield of Pobeda cultivar)=10.272+6.874*NKS-
68.862*WKS, xkvoemo, NKS-6poii 3vpHua 6 kiaca (Number of kernels of spike), WKS-maca na
svprama om kuac (Weight of kernels per spike).

Tabauna 5. MHOXXECTBEH pErpeCHOHEH aHAJIU3 Ha 3aBUCUMOCTTA Ha JOOWBA U HSIKOHW MPU3HAIN
CBBp3aHH ¢ MPOAYKTHUBHOCTTA Ha copT [ToOena 3a cenrba mpe3 qekeMBpU

Table 5. Multiple regression analysis of yield dependence and some signs related to the
productivity of cultivar Pobeda for sowing in December

ITapameTpu Ha Mozie1a JoGKB cemMeHa Ha copT Ilobena Bereraunonnu 2 roquxu Vegetation’s years
Parameters of the model for seed yield of cultivar Pobeda 2017/2018 - 2018/2019
R 0.839
R? 0.703
Adjusted R? 0.584
Std. Error 46.206
Sig 0.048
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Jokato mipu copt bopsiHa ipu centOa mpe3 AeKeMBpHU TO0OUBBT ce popMupa OT OposT Ha
npoAyKTHUBHUTE OpaTs/m? mpu copT [lobena ce HaOmromaBa CHIIHA TOJNOXHUTENTHA KOpelanus
MEXIy N00MBa ceMeHa M OposAT Ha 3bpHaTa oT kjac (r=0.832), kakTo U ¢ Macara Ha 3bpHAaTa OT
kiac (r=0.792), xouTo ca JoKa3aHu.

Taoauna 6. Kopenamus Ha npu3Hanure KbM 1001Ba oT ceMeHa Ha copT [ToOena npu cenrda
npe3 AeKeMBpHU

Table 6. Correlations for signs with seed yield for cultivar Pobeda during sowing of December

[Ipuznanu Bucounta | Jemiuma/ B3K M3K MX3 ITnsTHOCT/
coprt BopHI.{a BIIb/m? Plant Knac Number Weignt Weight Kn.ac Jlobus cemena
Signs of cultivar NPT/m? height spike length kerne_ls kernels per spike 1000 Sp 1ke Seed yield
Boryana per spike kernels density
bIIb/m? NPT/m? 1 0.521*%* 0.051 -0.786 -0.782%** -0.193 0.040 -0.281
Bucounna PH 1 0.235 |-0.726** | -0.726** -0.156 | -0.295 -0.730*
JwiokuHa /knac SL 1 -0.039 -0.034 -0.077 | -0.769** 0.630
B3K NKS 1 0.947** -0.018 0.021 0.832*
M3K WKS 1 0.264 -0.025 0.792*
MX3 WTK 1 -0.034 -0.584
IInpTHOCT/KITAC
Spike density 1 -0.108
Jlobus/Cemena
Seed yield 1

** Kopenayuama e dokazana npu 0=0.01,*. Kopenayuama e doxazana npu a=0.01
* Correlation is proved with in a=0.05, *.Correlation is proved with in a=0.05

Bucounnara Ha pacreHusita Ha copT [lobena € B cuiiHa oTpUIaTeNHA Kopeiaunus c
nobusa ot cemeHa (r=-0.730). bposrt Ha mpoaykTUBHUTE OpaTs Ha M? € B ciaaba oTpHUIlaTeNTHA U
Henokazana kopenamus (r=-0.281) ¢ nobuBa oT cemena. HabmonaBa ce ciaba orpunatenHa u
HeloKazaHa kopemanus npu copTt [lobema mpu ceutba mpe3 JAEKEMBPU MEXIy OposAT Ha
npoayKTuBHUTE OpaTst Ha m? U Macata Ha 1000 3ppHa (r=—0.193), OposAT Ha 3BpHATA B KJIaca U
macata Ha 1000 3bppHa (r=0.018) u cunHa, HO HelmoKa3aHa oTpuiarenHa Kopenanus Ha bI1b/m?
¢ O6poii 3ppHa B kiac (—0.786), Tabnuna 6.

dakTudeckn J0OUBBHT OT ceMeHa mpu copT [lobena B ycmoBusi Ha centOa B HA4alIOTO Ha
JIEKEMBpH C€ Ipajii OCHOBHO Ha CHJIHATA IMOJIOKUTENIHA KOpealus ¢ OposIT Ha 3bpHATa OT KJjac
U C MacaTa Ha 3bpHaTa oT kjac. ToBa moTBbpxkAaBa u3Boaute Ha Dodig et al 2008, ITerpoBa u
Henos 2011, ue npu cunHo penyuupane Ha BIIb B ycrnoBus Ha cTpec, 1oOOMBBT ce M3rpaxkaa
OCHOBHO BBpXY OposIT Ha 3bpHATa OT Kjac. MacaTa Ha 3bpHATa OT KJac € CIOXKeH MpU3HAK
onpenensm ce or macara Ha 1000 3ppHa U OpoAT Ha 3bpHATa OT Kjac. biarompusTHOTO UM
chueTaBaHe Ch3/aBa Bb3MOXKHOCT 3a ycnenieH otoop (bosmxuesa, 1974).

B ananu3a Ha BapmaHca m3BBpINEH 3a qBata copta [loGena m BopsHa npu centda mpes
JEKEMBpHU C Hal-TOJSIMO BiMsIHHE Ha (akTopa ToAnHA € Ao0HuBa Ha ceMeHa ¢ 55.60%, cienBan
OT BUCOYMHATa Ha pacTeHusTa 27.41%, macata u 6posaT Ha 3bpHaTa OT KJiac, cboTBeTHO 20.12%
u 16.60%. C Hali-roasiMo BIUSHHE B T€HOTHIIA [IPH YCIOBUS HAa 3UMHA ceutOa (mpe3 1eKeMBpH)
Ha copToBeTe OOMKHOBeHa 3uMHa mmieHuna Ilobena m bopsna e macata Ha 1000 3BpHaA C
82.26%, cnenBaHa OT ObJDKMHATa Ha kiaca 62.44%, Opost Ha 3bpHata oT kmac 51.33%,
UThTHOCTTA Ha Kiaca 45.01% u OposT Ha nmpoxykTuBHUTE OpaTs Ha m? 44.30%. Kato nobusa ot
ceMeHa e ¢ mo-ciabo BiusHUEe Ha reHotuna 37.34%, kato u Macara Ha 3bpHaTa oT kiac 35.38%,
KOUTO ca U ¢ OJIN3KHU IO CTOMHOCT BIUsSHUE. B3anMoelicTBreTo Ha PakTOPUTE TPU CEUTOA Mpe3
JEKEMBpH € Hall-CUJIHO MpH BUCOYMHATA Ha pacTeHusaTa 27.41% u OposT Ha MPOTyKTUBHU Opats
Ha m* 24.53%, macara Ha 3bpHaTa oT kiac 21.70%. C Haii-roisma rpelika B aHald3a Ha
BapuaHca npu ceutTOa Ipe3 JeKeMBpU € IIbTHocTTa Ha kiaca 40.04% u BHcounmHaTa Ha
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pactrenusita 35.56%, a ¢ Hail-HUCKa rpemika ca jobuBa Ha cemeHa M Macata Ha 1000 3bpHa,
Tabymma 7.

Tabauna 7. Ananus Ha BapruaHca U NIPEACTaBSHE BIMSHUETO Ha (DaKTOPUTE 32 COPTOBETE
IToGena u bopsina mpu centda npe3 1eKeMBpH

Table 7. Analysis of the variance and representing of influence of factors for cultivars Pobeda
and Boryana for sowing in December

T Tl'onuna Copt B3aumopneiictBue I'pemika

pSI/iI;IIaK Year Cultivar Interaction Error
MS 1% MS 1% MS 1% 1%

BITb/m? NPT 24414.063** 13.48 80230.563*** 44.30 44415.563*** 24.53 17.69
Bucounna PH 182.250%* 27.41 64.000 9.62 182.250** 27.41 35.56
Jbmxuna/knac SL 1.322%% 8.32 0.922%** 62.44 2.560%** 16.11 13.12
B3K NKS 473.063*** 16.60 1463.063*** 51.33 564.063*** 19.79 12.29
M3K WKS 0.612%* 20.12 1.076%** 35.38 0.660** 21.70 22.76
MX3 WTK 1.260 0.44 235.546%** 82.26 18.084* 6.32 10.98
IrTHOCT/KNIAC 0.311 6.78 2.066%** 45.01 0.375 8.17 40.04
Hobus/cemena 75213.063*** | 5560 | 50512.563*** | 37.34 410.063 0.30 6.76

*/lokazano npu cmenen na docmogeprnocm a.=0.05, *Proved with in degree of certainty
a=0.05;** Jloxazano npu cmenen na Oocmogeprocm 0=0.01,**Proved with in degree of
certainty a=0.01;***/Joxazano npu cmenen nHa oocmogepnocm 0=0.001, ***Proved with in
degree of certainty a=0.001

B ycnoBus Ha ctpec macara Ha 1000 3ppHa e Hail-ctabunen (Dodig et al. 2008, ITerpora
u llenos 2011, LlenoB u xon. 2013). B ToBa u3cnenBane ce MOTBBPKIaBa, Y€ MPU CEUTOA Mpe3
nexkemBpu MacaTta Ha 1000 3ppHA KaTO MpHU3HAK MPOSBSIBA CTAOMIIHOCT.

Tabauna 8. TecT 3a XoMOreHHOCT Ha BapuaHca Ha copT [loGena, centbda npe3 nekemMBpu

Table 8. Homogeneity test of variance for cultivar Pobeda, sowing in December

ITpusnaum copr Todena 3a 2 r Craructuka Ha JIeBuH .

Signs cultivar Pobeda for 2 years Levene Statistic FG1 FG2 Sig.
BITb/m? Number Productive Tillers/ m? 9.901 1 38 0.003
Bucounna Ha pactenusTa/Plant height 2.146 1 38 0.151
Jwmxuna/kiaac Spike length 0.242 1 38 0.626
Bpoii 36pHa B kitac Number of kernels/spike 64.898 1 38 0.000
Maca Ha 3bppHarta/kinac weight kernels/spike 21.803 1 38 0.000
Maca 1000 3ppHa Weight 1000 kernels 0.000 1 38 0.990
IIreTHOCT Ha Ki1aca density of spike 2.246 1 38 0.142
Jlo6uB Ha cemeHa Seed yeld 2.515 1 6 0.164

TecToBeTe 3a XOMOIE€HHOCT Ha COpPTOBETE 3a IEpUOJa Ha H3CIEABaHE IMOKa3BaT, 4e
coproBere [lo6ena u bopsina ca xomorennu mo maca Ha 1000 3bpHA, MIBTHOCT HA Kjaca U
IBJDKMHA Ha Kiaca, KaTo MpU AbJDKMHATA Ha Kiaca 3a copT bopsiHa mpe3 JAeKeMBpU HE €
XOMOTE€HEH, HO MPU3HAKBT € Ha TPaHUIlaTa 32 XOMOTEHHOCTTA, Tabmuiy 8 u 9. BucounHara Ha
pacTeHusiTa U 10OUBBT OT CEMEHa ca XOMOTeHHU caMo 1ipu copT [lobena, a mpusnanure bI1b/m?,
Maca Ha 3bpHaTa OT Kjac, Opoil Ha 3bpHaTa OT KJIac He ca XOMOT'€HHH IIPH JIBaTa CopTa.
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Tabauna 9. TecT 3a XOMOTeHHOCT Ha BapraHca Ha copT bopsiHa, centba mpe3 JeKeMBpH

Table 9. Homogeneity test of variance for cultivar Boryana, sowing in December

IIpusnanu copt bopsitHa3a 2 ¢ Craructrka Ha JleBun .
Sigrfs cult?var Bporyar?a for 2 years Levene Statistic FG1 FG2 Sig.
BI1b/m? Number Productive Tillers/ m? 5.009 1 38 0.031
Bucounna Ha pacrenusita/Plant height 6.903 1 38 0.012
Hwmxuna/knac Spike length 4.466 1 38 0.041
Bpotii 3ppHa B kitac Number of kernels/spike 9.096 1 38 0.005
Maca Ha 3ppHaTa/kinac Weight kernels/spike 5.442 1 38 0.025
Maca 1000 3ppaa Weight 1000 kernels 3.521 1 38 0.068
[TneTHOCT Ha Kiaca density of spike 2.187 1 38 0.147
Jo6us Ha cemena Seed yeld 11.300 1 6 0.015

3AK/IIOYEHUE

JloOuBBT Ha ceMeHa mpu OOMKHOBEHA 3WMHA MIeHuna copT bopsHa cbe centda mpes
JIeKEMBpU B KOHKpETHaTa ONWTHa o0OcTaHOBKa ce ¢opMHpa OCHOBHO OT OposT Ha
NPOAYKTUBHUTE Opats Ha m?.

Jo6buBbT oT cemeHa mnpu copt IloGema B ycnoBus Ha ceuTOa B HAYAJIOTO HA
JIEKEMBpH C€ Ipajii OCHOBHO Ha CHJIHATA IOJIOKUTENIHA KOpealus ¢ OposIT Ha 3bpHATa OT KJac
U MacaTa Ha 3bpHaTa OT KJiac.

[Ipn obukHOBeHa 3uMHa mueHuna coprose [lodena u bopsiHa ¢ Hall-roysIMO BIMSIHHE B
reHotuna e macata Ha 1000 3bpHa, cielBaHa OT JBJDKMHATA HA Kjlaca U Oposl HA 3bpHATa MpH
ceutba mpe3 naekemBpu. [lo-ciabo € BAMSHMETO Ha IE€HOTWIIA B aHAJM3a Ha BapuaHca IO
IpU3HALUTE IUTBTHOCT Ha Kjaca, Opoil mpoayKTHBHU OpaTs Ha m?. BiusHueTo Ha ronuHara e
Hall-royiiMo Mpu J00MBa OT CEMEHA, B3aMMOJEWCTBHUETO MEXKIYy I'€HOTUIIA M YCJIOBHATA Ha
rOJIMHA € Hal-BUCOKO IpU BUCOYMHATA HA PACTEHUATAa U Opoi MPOAYKTUBHHU Opats Ha m?* MpH
centOa mpe3 IeKEMBPHU.

JlbKMHATa Ha Kiaca, BHCOYMHATa Ha pacTeHusaTta u Macata Ha 1000 3bpHa mpu
00MKHOBEHa 3uMHa mieHuna coprore [lobena u bopsna ca cbe cmabo BapupaHe U BUCOKA 10
n00pa TOYHOCT Mpe3 FOJMHUTE Ha u3cieaBane. [lmbTHOCTTA Ha Ki1aca e ¢be ¢1a0o 10 rpaHuIaTa
ChC CPEIHOTO BapupaHe, KaKTO MU TOYHOCTTa Ha ONWTA € OT HUCKa J10 JoOpa, HO rpelikara B
aHaJM3a Ha BapHaHca € BUCOKA.

[ToTBBpkaaBa ce, 4e ABJDKMHATA Ha Kjlaca € MOJIXOMAAM] 32 MOP(OIOrHYeH MapKep Npu
U3CJIeJBAHUTE COPTOBE B YCIOBMS Ha ceuTOa Mpe3 JeKEMBPHU, KaTO JOII'BJIIHUTEIICH MapKep MOXe
na ce n3non3ea macata Ha 1000 3bpHa.
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STUDY OF THE REPRESENTATIVES OF PESTS IN
LAVENDER (LAVANDULA L.)

Zheko Radev
Institute for roses and aromatic plants, Kazanlak, Bulgaria

Abstract: Studies of lavender plantations in the surveyed areas showed no plant pests.
According to the intensive agriculture in the area, the rich background of pests accumulated over
the years due to improper implementation of plant protection measures, expectations were to
identify some economically important pests in lavender plantations. The lavender plantations are
located in ventilated places on a slope and water drainage occurs. Perhaps the open places where
there are air currents, strong sunshine, the angle at which the sun shines on the lavender plants
and the lack of moisture are key factors in the lack of enemies in the surveyed areas. The
agrotechnical measures applied in the cultivation of the crop also help the good condition of the
plants and the absence of enemies. For this reason, it is very important to choose a place to create

lavender plantations, and for those available to maintain a high agro background.
Keywords: Lavandula L., study, pests.
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MMPOYYBAHE 3A BPEJJHA EHTOMO®AYHA B
HACAKIEHUS C JABAHAYJIA (LAVANDULA L.)

Kexo Panes
Hncmumym no pozama u emepuynomacienume xyamypu - Kazannvx

Pe3rome: HampaBenute npoy4yBaHWs Ha MacHBU C JIaBaHIyJia B OOCJICABAHUTE paiiOHH
MoKa3axa JINTCca Ha HeMPUATEIH M0 pacTeHusTa. Vimaiku npeBua HHTCH3UBHOTO 3eMeIeine B
paiiona, OoratusT (OH OT BPEOUTEIH HATPyMaH TMpPe3 TOMWHHUTE, TOPaAX HEIPABUIHO
W3BBPIIBAHE HA PACTUTEITHO3AMIMTHUTE MEPOINPUATHs, OYaKBaHHUATA OsfXa Ja CE YCTAHOBAT
HSAKOM HKOHOMUYECKH BaYKHU HETIPHUSITEIIH B JIABAH/YJTOBUTE HACAKICHHS.

MacuBute ¢ JaBaHaysa Cca pas3MoJIOKCHH Ha TPOBETPUBH MeCTa IO HAKIOH M Ce
moJiyyaBa OTLEX/IaHe Ha Bojgara. Moxe OM OTKPUTHTE MECTa, P KOUTO ChHIIECTBYBa HAIUYIHE
Ha BB3AYIIHU TEUCHHS, CUJIIHOTO CIIBHIE TPEeHe, BIBIBT IMOJ KONTO CIIBHIIETO OrpsiBa
JIaBaH/yJIOBUTE PACTCHUS W JIMIICAaTa Ha BJlara, CE OKa3BaT KIOYOBH (haKTOpU 3a JIMIICAaTa Ha
HETIPHUATENIN B 00CIIEIBAHIUTE MACHBH. ATPOTXHUYECKUTE MEPOTIPHUSATHS, KOUTO CE MPUIarat npu
OTITIOKIAHETO Ha KYJITypaTa ChIIO IoMarar 3a JJ00pOTO ChCTOSIHAE Ha PACTCHUSTA U JIUIICATa HA
HenpusaTend. [lopaad Ta3d MpUYMHA € MHOTO BaKeH HM300pBT HA MSCTO 3a Ch3JaBaHe Ha
JIaBaH/TyJIOBU HACAXKIICHUS, a 32 HAIMYHUTE TAKKUBA JIa CE TOIbPKa BUCOK arpo()oH.

KarouoBu nymu: Lavandula L., npoyusane, 8peona eumomoghayua.

BBBEJIEHUE

JlaBanaynara e eqHa OT Hal-pa3MpPOCTPAHEHUTE U OCHOBHHM €TEPUYHOMACIICHU KYITYpH
M3IIOJI3BaINA ce BBB (papmanmsara, napdroMepusara, KO3MeTHKaTa, apoMaTtepanusra u ap. [1pes
MOCIEHUTE TOAWHM 3acaJieHUTE IUIOIIM C JaBaHAyda B bbiarapus ce yBenuumxa, mopaiu
THPCEHETO W TIa3apa Ha Macio OT Hes. ToBa JoBene A0 TMOBCEMECTHO YBEJIMYaBaHE Ha
HacakJIeHUsATa OT Ta3u Kyiarypa. Jlopu ce 3acakaar moyieta B pailoHHU, KbJIETO JI0 Cera He ce €
orrnexxnana. [lo To3M HAa4uMH Ype3 MOCaTbYHHS MaTepHall MOXKE J1a CE€ pa3CesiT M HaMHOXKAaT
HenpusTenuTe 1no Hes. JlaBanmynara ce OoTriexnaa B peauna crpanu karo Opanmwus, Uramms,
Ucnanus, bwarapusi, MonnoBa, Pycus, Ykpaitna, Tamkukuctan u I'pysus (Tep3ueB u np.,
2006). Tst € MHOTOTOAMIIIHO CYXOyCTOHYHMBO PAaCTeHUE, IPEANOYUTAIIO IPOBETPUBH MTOYBH C JIEK
MEXaHWYCH ChCTaB C HAKJIOH 10 11° m 1okHO m3nmoxkeHue (AranacoBa & Hemkos, 2004). B
ctpanu kato @panuus, Urtanus, Ucnanus, I'spuus n Ceseprna Adpuka supee ot 700 1o 1800 m
HagMopcka BucounHa (Coiciu & Racz, 1962). IIpousxoabsT u € 3anagHO CPEIU3EeMHOMOPCKUSIT
peruoH (Muntean, 1990).

KakTo BcHYKM KyITYpHH pacTCHHs, TS C€ Hamajaa OT HENPHATENH, KOUTO MoraT Ja
MOBPEIBT M YHUILOKAT pacTeHusdTa. B ciieqcTBue Ha ToBa JOOMBUTE OT LBST M €TEPUYHO MACIIO
HamansiBaT. HenkoB u ap. (2005) onpenenst cieaHUTe HENPUITENU 1O JaBaHAyjaTa - NEHela
uukana (Philaenus spumarius L.), topcku ckakanen (Isophia tenuicerca Rme.), ramosa
Hemarona (Meloidogyne hapla Chitwood) m myxara Thomassiniana lavandulae Barnes. B
nocneactsue MuneBa & baesa (2017) ynoMmenaBat naBanaysiaoBus monuell (Sophronia humerella
Denis & Schiffermiiller).

Ilenra Ha HaACTOAIIETO H3CJIENBaHE € Ja Ce€ MpOoy4Yd BpenHaTa eHToMmodayHa B
HacaxJeHus ¢ naBauayna (Lavandula L.).

MATEPHUAJIM U METOJIU
IIpoyuBaHeTo 3a BpeiaHa eHTOMO(ayHa B HACaXACHUS C JlaBaHAysla Oe HampaBeHO B
MacHBH B 3€MJIMINA HAa TepuTOpHsiTa Ha obmmHa Yuprnan. HaOmioneHusara u OTYUTAHUATA ca
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IpaBeHH Mpeau, 1o Bpeme u cien ubdrex npe3 2020 r. Kyntypara e nmo3Hara u ce oTriaexaa B
JlaleHusl palioH OT TOJMHM, NOpajau NOYBEHaTa, penedHa M KIMMaTHYHA XapakTepucTuka. B
3eMJIMIIATa UMa PAa3BUTO HMHTEH3UBHO 3€MEENINE OT IOJICKM KYJITYpPH, OBOIIHU TPaAWHU U
71030BU HacaxJeHus. 1o Ta3u mpUyMHA JIECHO MOXE J]a CTaHe HamaJeHHe OT Pa3INYHU BHUJIOBE
HENpUATEIN. XapaKTepHU 3a pailoHa ca MHTEH3MBHUTE PACTUTEIHO3ALIMTHU MEPONPUATHS,
HOpaJy HATMYUETO HA PA3JINYHU HETPUATEIH 110 KyJITypUTE.

3a yCTaHOBSIBAHE Ha HEIPUATENN IO JIaBAHTYJIOBUTE PACTEHUs € MOJI3BaH BU3YAIHHUAT
METO, 4pe3 MapUIpyTHU OOXOKIaHMsA Ha HACAXKJEHHITAa Ipe3 CIOMEHATHs [0 rope MEpHOA.
Upe3 EeHTOMOJOrMYEH CakK, ca MpPaBeHM OTKOCH, 3a Ja Ce YCTaHOBH U eHTOMOgayHaTa
HocellaBalia JaBaHysara.

PE3YJITATHU U OBCBHXXJIAHE

HanpaBenure npoydBaHusi Ha MacHMBHTE C JIaBaHAyJa B 00CIeIBaHUTE pailoHN MoKa3axa
JMIICA Ha HEMPHSTENN MO pacTeHHATa. VIMaiKu mpenBua MHTEH3MBHOTO 3€MEJENe B paiioHa,
ooratusT GOH OT BpeIUTENTN HATPYIMAaH Mpe3 TOAWHUTE, MOPAIH HEMPABUIHOTO U3BBPIIBAHE HA
PACTUTEIHO3AIUTHATE MEPOIPHUATHS, OYaKBaHMATA OsfXa Ja Ce€ YCTAaHOBIT HSIKOH
MKOHOMHUYECKHU BaYKHU HETIPUSATEIH B JIABAHTyJIOBUTE HACAXKICHUSI.

MacuBuTe ¢ JaBaHIyJla ca PasMOJIOKEHHM Ha TPOBETPHUBH MeCTa IOJ HAKJIOH W Ce
HoJTydaBa OTLEKAAaHEe Ha Bojxara. Moxke OM OTKpUTHUTE MecTa, IPH KOMTO CHIIECTBYBA HAIMYNE
Ha BB3IYIIHM TEYCHHUS, CHIHOTO CIBHIIE TpEeHE, BIBIBT IO KOWTO CIBHIETO OrpsBa
JaBaH/IyJIOBUTE PACTCHUS W JIMIICAaTa Ha Bllara, C€ OKa3BaT KIIOYOBH (PaKTOpHU 3a JIMICaTa Ha
HETIPUATETN B 00CIICIBAHUTE MACHBH. ATPOTXHHYECKUTE MEPOIIPHUATHUS, KOUTO CE MPHJIAraT npu
OTIJISKAAHETO Ha KYJTypaTa ChIIO IoMarar 3a JJ00poTO ChCTOSIHUE Ha PACTCHUATA U JIUICATa Ha
HETIPUSTEIIH.

[Mpeau u crnex mpeMUHABaHETO HA Ib(TEXka, B CIIydas Ciel] OKOCSIBAHETO Ha IIBETOBETE,
ce Ha0Jro1aBalle CrOKONCTBHE B TMHAMUKATA Ha HalTMyHata eHToModayna. Tst ce nzpassaiie B
IOPUCHCTBUETO Hail-Bede Ha TMpeJICTaBUTENM Ha ceieMroukoBata KaiauHka Coccinella
septempunctata L., K04TO ce HaMHpalie Hail-Be4e 10 ChIIECTBYBAIATa IJICBEIHA PACTUTEITHOCT
B MEXIypeausara, peloBeTe W OKOJO HuBHTE. Hanndyam Osixa HSAKOWM NpPEACTaBUTENN Ha
cemeiictBo Syrphidae, u pa3nmyHN BHIOBE OT cemeiicTBO Lepidoptera, KOUTO ChINO MOcCemaBaxa
IUIEBETHATA PACTUTEITHOCT.

ITo Bpeme Ha b(TEXkKa HA JTaBaHIyJaTa, HATMYHATA EHTOMO(ayHa ce M3pa3sBalle Haii-
BeYe OT MpeACTaBUTEIN Ha OOWMKHOBEHaTa MeaoHocHa muena Apis mellifera L., nag 90%.
[Tyenure ca mocemniaBainy IBETYETAaTa HA JIaBaHAyJaTa OT PaHHA CYTPHH JI0 KbCHO BeUepTa IO
BpeMe Ha 1enus Ubdrex. HacaxaeHusta ce CHIIHO TPUTETaTeNHU 3a IMYEIHTE, KAaTo Te
HATPYNBAaT M CTOKOBAa TPOIYKIHMS OT MeI. Bb3pacTHHTE NpEICTaBUTENIM Ha CeMeHcTBara
Syrphidae u Lepidoptera cbI11o 0sixa OTYUETEHU J1a Ce XPaHSAT C HEKTAp OT LIBETOBETE.

U3BOIN

.HaBaHZ[y.TIaTa € paCTCHHUEC, KOCTO HC CC Halala OT MHOI'O HCIIPUATCIIN, HO IIPU HAJINYHNC
Ha UKOHOMHUYCCKHUTC BaKHU CC NOCTHUIAa JO YHHIIOXABAHC, HA TCHCPATUBHUTC OPraHU. Hopam/l
Ta3u NNpUYUHA € MHOI'O BAKCH I/I360p’bT Ha MACTO 3a Cb3JaBaHC Ha JIaBAHAYJIOBU HACAXKIACHUA, a
3d HAJIMYHUTC TaKUBa Aa €€ MOAAbpiKa BUCOK al"pO(l)OH.
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STUDY OF THE REPRESENTATIVES OF COCCINELLIDAE IN
OIL-BEARING ROSE (ROSA DAMASCENA MILL.)

Zheko Radev
Institute for roses and aromatic plants, Kazanlak, Bulgaria

Abstract: The study in the plantations of red oil-bearing rose in the area of the Institute
for roses and aromatic plants established the presence of four species of family Coccinellidae.
The species Coccinella septempunctata L. and Harmonia axyridis Palas have the highest density
during the study period, 43.9% and 41.5%. The results show a drastic increase in the density of
the introduced species Harmonia axyridis Palas in the past few years. This species appears later
than the others, but has a relatively faster rate of development, and since May even outnumbers
the representatives of Coccinella septempunctata L. According to these data, in the coming years
the Harmonia axyridis Palas may displace the seven-spotted ladybug, as the main aphidofag in
oil-bearing rose plantations, and thus can disrupt the sustainable balance of ladybug density.

Keywords: Rosa damascena, Coccinellidae, Coccinella septempunctata, Harmonia
axyridis.
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ITPOYYBAHE HA ITIPEACTABUTEJ/IUTE OT CEMEﬁCTBO
COCCINELLIDAE B HACAXAEHUSA C MACJIOJAUHA PO3A
(ROSA DAMASCENA MILL.)

Kexo Pages
HUncmumym no pozama u emepuunomacienume xyamypu - Kazannox

Pesrome: 1Ipu npoydBaHETO B HACAXKICHUATA C YEPBEHA MAacCIOJaliHa po3a B palioHa Ha
WHucTuTyTa 1o po3aTta v €TepUYHOMACICHUTE KYJATYPHU € YCTAHOBEHO HAJIIMYMETO HA YETUPH BHUIA
ot cemeiictBo Coccinellidae. C Haii-BUCOKa TUTBTHOCT Ipe3 00CIeIBAHUAT TIEPHOJ] Ca BUJOBETE
Coccinella septempunctata L. u Harmonia axyridis Palas, cvorBetHo 43,9% u 41,5%.
Pesyntature moka3BaT ApacTHYHO YyBEIMYEHUE HA IUTBTHOCTTA HA HWHTPOIYLUPAHHS BHI
Harmonia axyridis Palas. To3u Buz ce nosiBsiBa Mo-KbCHO OT APYTUTE, HO UMa CPABHUTEIHO T10-
Obp3 TEMIT Ha pa3BUTHE, a OT Mecell Mail Opu MPEBB3X0XKJA MO Opol MpPEICTaBUTEINUTE Ha
Coccinella septempunctata L. VImaliku mnpenBuj Te3W MaHHW Tpe3 CICABAIIUTE TOAMHHU
,»APJIEKWHOBATa KallMHKA’, KAKTO OIIE € HM3BECTHAa MOXKE Ja M3MECTH CEIEeMTOYKOBaTa, KaTo
OocHOBeH aduaodar B HacakJIEHHUATA C MacliofaiiHa po3a M MO TO3M HAYWH Ja HapyIId
yCTOWYHMBHS OaJaHC HA TUTBTHOCTTA HA KAJTMHKUTE.

KmwuoBun aymu: Rosa damascena, Coccinellidae, Coccinella septempunctata,
Harmonia axyridis.

BBBEJIEHUE

Kanunkure ca eHU OT MaJIKOTO HACEKOMH KOHMTO Ca Pa3NpOCTPAHEHU MOUYTH HABCSIKB/E
o 3emMATa. ['oisiMa 4acT OT TAX ca MOJIE3HU BHUJIOBE U CE€ XPAHST C Pa3IMYHU HEMPUATEIH IO
pacTeHusiTa B pa3iMYHU CTaAuH. Te WUrpasT CHILIECTBEHA poOJisi B OMOJIOTMYHATA PACTUTEITHA
3aluTa ¥ KOHTPOJIMpPAT HAMHO)KABAHETO HAa BPEIUTENH IO CEJICKOCTOMAaHCKUTE KyaTypu. Kato
OuoareHTH, Te CHACSAT siifllaTa CH Ha TPYNUYKU OT TOpPHATa CTpaHa Ha JINCTaTa, O TO3M HAYMH T
ca MO-JIECHO BUAMMHM 3a CTONAHUTE MPEAH U3BBPIIBAHE HA PACTUTEIHO3AIIMTHO MEPOIPUSATHE.
TSAXHOTO KOMMYECTBEHO HATMYME MOXKE J1a 00€3MUCIIM U3BBPIIBAHE HA TPETUPAHE CPELLy JaJeH
BU/JI HETIPUSATEN.

Croopen Iperti (1999) Te ca mbpBHUTE YCTAaHOBEHU HACEKOMH XPAHEIIH CE C IPYTH TAKUBA.
Te ca mmpoko u3non3Banu B omomornynus kKoHTpod (Obrycki & Kring, 1998). ['onsim Opoit ot
pa3NUYHUTE MPEICTABUTENM Ha KaJMHKUTE ca 30odarum u Hal-Beue apupodaru. Cropen
MpOyYBaHE Ha PAa3MPOCTPAHEHUETO UM B HACAXKACHMS C MaciojaiiHa po3a HampaBeHo JlamOeB
(2013), Bunosete Coccinella septempunctata L., Adalia bipunctata L. u Adonia variegata Goeze
MMaT OCHOBHA pOJISl 32 OWOJIOTHYEH KOHTPOJI cperry BbINKWA. C Hal-BHCOKA TUTBTHOCT M HaMi-
roJIsIMO 3Ha4YeHHe ca cefeMroukoBaTa kanunka (Coccinella septempunctata L.) n AByTOuKOBaTa
(Adalia bipunctata L.) (Huxomnosa, 1969).

Cnopen XapuzanoB u ap. (1996) moBedeTo pas3npoCTpaHEHM HAa TEPUTOpUATA Ha
CTpaHaTa MpPEJICTaBUTEIN HAa KAJIMHKUTE ca J00pe NMpOYyYeHH, a 3a JPYrH ca HaJHMYHU Camo
UH(GOPMATUBHU CBEICHHUS.

Ilenta Ha mpoy4BaHeTo OeIIe /Ja ce YCTAaHOBU BHIIOBHST CHhCTaB Ha MPEICTABUTEIUTE OT
cemeiictBo Coccinellidae B HacaxxaeHHs ¢ YepBeHa MacioAaitHa posa (Rosa damascena Mill.).

MATEPHUAJIN U METOAN
[IpoyuBaHETO € M3BBPIICHO OT MECELl MapT J0 MECeIl I0JM B HACAKICHUS C YEepPBEHA
macnofaiiHa posa (Rosa damascena Mill.) namupamum ce B HMHcTHTyTa 1O pos3ata u
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eTepuuHOMAaciIeHUTe Kyntypd, Kazamwnek. OryuTaHusiTa Ha BHAOBUSAT CHCTaB  Ha
npenacraButenute ot ceMeictBo Coccinellidae B HacaxIeHUsATa ca U3BBPILEHU Ype3 MapIIPYTHU
oOcieqiBaHUA U 4Ype3 CTPbCKBAHE B EHTOMOJIOTMYEH Cak Ipe3 jAeceT AHU. B maGopaTophu
YCIIOBUSI Cca JOOTIICKIAaHU CHOpaHHUTE JIapBU U KaKaBUJIM HAa KaJIMHKH OT HACaXIEHUsSTa, B
NOCJIEACTBUE BUJIOBUAT UM CHCTaB € OIPENEIISAH 110 UMaro.

PE3YJITATHU U JUCKYCHUs

OO0cnenBaHeTO € W3BBPIICHO TPe3 Mepuoj, Ooratr Ha eHToModayHa U C HAH-TOIIMO
3Ha4YeHHE 32 MaclioJlaifHaTa po3a, OT Mecel] MapT 10 Mecel tonu. [Ipe3 mbpBuUTe TpH Mecena Ha
TO3M IEPUOJ Ca HEOOXOOUMM IOCTOSIHHM HaOJIOAEHUS 3a HENPUATENH, 3a Ja MOXE Ja ce
YCTAHOBST B HHCKA IIBTHOCT U MpOBeJeHaTa 6opba cpemty TsX J1a e Hail-edexktuBHa. [Ipe3 To3u
NepuoJl Hali-paHO C€ MOsABABAT BBIIKUTE, a €AHU OT OCHOBHHUTE apuuodaru ca KaJuHKUTE.
Knumarnynure akropu ca OMIM JUHAMUYHU U OKa3BaT CHIIECTBEHO 3HAUCHHE 3a MOJIE3HATA U
BpeaHaTa eHToMO(ayHH.

B oOcnenBanus paiton Ha MHCTUTYTa 1O po3aTa W €TEpPUYHOMACICHUTE KYITYpH Tpe3
nepuosia OT Mecell MapT J0 Mecell IONHM ca KOHCTATHpaHW CaMoO YETHPH MNpPEICTABUTENS Ha
KaJMHKUTE. bposi Ha mpeacTaBUTENINTE € YeTUPU IIBTU MO-MaIbK B CPAaBHEHHME C YCTAHOBEHHTE
ot Jlam6eB (2013) mectHamecer. OTUWTaHU Ca BB3PACTHUTE HHAMBUAM U TOMAJHAIATE B
€HTOMOJIOTMYHMSI CaK ChOTBETHH JapBU. CbOpaHu ca o6mo 171 Bb3pacTHU U JIapBU OIUCAHU B
tabnuua 1.

[IbpBUAT KOHCTaTUpaH mpenactaBuren Ha cemeilcTBo Coccinellidae e cenemToukoBara
kanuHka Coccinella septempunctata L. Ts e ycraHOBeHa B HauajoTO Ha Mecell MapT BbB (asa
pa3iHucTBaHe Ha YepBeHaTa maclioaaiiHa posa (Rosa damascena Mill.), kaTo mpe3 TO3M MEPUOJT
HE € OTYETCHO HAIWYKMe Ha JIMCTHUW BBIIKW. [Ipe3 BTopara aeceTAHEBKa Ha Mecel] MapT €
KOHCTaTHUpaHa W3MEHYMBaTa KanuHka Hipodamia variegata Goeze, Korato Bce OLIe HE €
YCTAaHOBEHO HAJIIMYMETO Ha JIMCTHH BBIIKH. [IByToukoBaTta kanuHka Adalia bipunctata L. e
yCTaHOBeHA B Kpasi Ha Mecell MapT NMPH YCTAHOBsSIBaHe HA eJIMHUYHU BH/I0BE OT 3ejleHaTa
po3eHa JgucTHA BbIKA. Bunbt Harmonia axyridis Palas, u3BecTeH omle KaTo MHOIOLIBETHA
a3MaTCKa KAJMHKA WIM apJeKHHOBA KAJHHKA € OTYeTeH B HAYaJ0TO HA Mecell ampuJ,
KOraTto ce Ha0Jl0JaBa HAMHOXKaBaHe Ha Oposi Ha JucTHUTe BblukH. [lomagHaaurte B
€HTOMOJIOTMYHHUSI caK JapBH 0sixa ycraHoBeHM, kaTo Coccinella septempunctata L. n
Harmonia axyridis Palas, u 0sixa npu0aBsiHM CHOTBETHO KbM YCTAHOBEHHMSI OpOi TeXHH
npeacraButesau. IIporeHTHOTO pasmpeesieHue MpU yCTAaHOBEHUTE BHJIOBE KAJTMHKHU JIOCTUTA
43,9% 3a cenemToukoBaTa u 41,5% 3a MHOronBeTHATa a3MaTcka KajanHka. CiieaBaT BUIOBETE
Adalia bipunctata L. 7,6%, v Bunwt Hipodamia variegata Goeze 7%.

IIpaBu BmeuyaT/ieHWe, Ye HA-MHOIO ca MNpeICTABHTEJHMTe HA ceJeMTOYKOBaTa
KaJIuHKa - 75 Oposi, a MHAMBHAUTE HA MHOIOLBETHATA a3MATCKA KaJuHka ca 71 m
u3MecTBaTr ycraHoseHara or JlamOes (2013) Ha BTOpO MAICTO JABYTOYKOBAa KaJIHWHKA. 3a
HSIKOJIKO TOMHHU MpPeICTABUTE]NTe HA MHOTOLBETHATA a3MATCKA KAJMHKA ONMHCAHM JBa
Opost or JlamOeB (2013) ce HaMHOXKaBAT JPACTHYHO M IOYTH HM3PABHABAT NO-Opoit
OoCHOBHHUAT aduaodar B pozoBu Hacaxnenus Coccinella septempunctata L. onucan ome u ot
Huxomnosa (1969). Bunst Harmonia axyridis Palas e HOB 3a Hamiara cTpaHa, UHTPOIYIIUPAH OT
A3us u B peauma apyru crtpaHu mno ceta (Jlambes, 2013). Hapuua ce omie ,,apieknHOBa
KaJMHKA” ¥ € U3BECTEH ChC CHITHO U3PA3CHOTO CH XHUITHUYECKO MMOBEICHUE, BKIIOYUTEITHO H KbM
npezcraButenute Ha ceMelcTBo Coccinellidae, kKaTo B HAKOU cly4dau JOIIPUHACS 3a HapyllaBaHe
Ha BUJIOBHUS OajaHC B €KOCHUCTEMHUTE, KBJCTO € KOJIOHM3MpAH WU Ce € pa3lpOoCTPaHWI NpU
Murpanuonaure npoiecu (Brown et al., 2011).

Jannute oT Tabnuna 1 mokas3Bar, 4e TO3W BHJ] CE TOSBSBA MMO-KBCHO OT JPYTHTE, HO UMa
CPaBHUTENIHO MO-OBp3 TEMN Ha pa3BUTHE, a OT Mecell Mai JOopu MNpeBb3XOXKIa Mo Opoi
npexacrasutenutre Ha Coccinella septempunctata L. Umaiikm mnpeaBua Te3W JaHHM IIpe3
cjeIBalIUTe FOAUHH ,,aAPJIeKHHOBATA KAJIMHKA” MOKe 1a M3MEeCTH CeJeMTOYKOBaTa, KaTo
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ocHOBeH aduaodar B HACAKIEHUATA C MACJIOJAailHA Po3a M MO TO3M HAYMH /1a HAPYIIH
ycTOHYHBHS 0aJIaHC HA IUTBTHOCTTA HA KAJMHKUTE.

Ta6auna 1. Bunose u 6poii Ha KOHCTaTUpaHUTE TpencTaBuTenuTe oT cemeiictBo Coccinellidae
Hpe3 MECCIIUTEC HA OTUUTAHC

Bupnose Mapt Anpna Maii | IOun Omn | O6mo
CeneMTOYKOBa KaJIMHKA

Coccinella septempunctata L. / 20 20 19 ? 73
H3MeHunBa KaauHKa

Hipodamia variegata Goeze 2 2 > 3 0 12
JAByTOYKOBA KaJIMHKA

Adalia bipunctata L. ! 4 > 3 0 13
MHoronserHa a3maTckKa

KaJIUHKA 0 7 26 25 13 71
Harmonia axyridis Palas

n3Boau

[Tpu mpoyuBaHeTO B HacaXK/ICHHUATA C YSPBEHA MacjoAaiiHa po3a B paiioHa Ha MHcTHTYyTA
Mo po3aTa M ETEPUYHOMACICHUTE KYJITYpH € YCTaHOBEHO HAIIMYMETO HAa YETHPU BHIA OT
cemeiictBo Coccinellidae. C Hail-BUCOKa IIBTHOCT Mpe3 OOCIEIBAHUAT MEPHOJ Ca BUIOBETE
Coccinella septempunctata L. v Harmonia axyridis Palas, crorBeTHO 43,9% 1 41,5%.

PesynTature mokasBar ApacTUYHO yBENMUYSHHWE Ha IUTBTHOCTTA Ha Harmonia axyridis
Palas, kosTo U3MecTBa MO IUIBTHOCT ABYTOYKOBaTa KanuHka Adalia bipunctata L. n noka3a
TEHJICHLIUS 32 M3MECTBaHE M Ha OCHOBHUAT adumodar B HaCaKACHUS C MaclojaiHa po3a —
CEeIEMTOYKOBATa KAIMHKA.
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PHYTOSANITARY MONITORING OF PESTS ON
OIL-BEARING ROSE (ROSA DAMASCENA MILL.)

Zheko Radev
Institute for roses and aromatic plants, Kazanlak, Bulgaria

Abstract: More than 50 oil-bearing roses farms in 15 villages in five different
municipalities of Pazardzhik district were visited. After the phytosanitary monitoring,
differences in the surveyed pests entomofauna for the individual villages were established. In the
mountains areas of the district due to the registration of slightly lower minimum temperatures, a
delay in the multiplication of aphids has been found. The green rose aphid (Macrosiphum rosae
L.) is found everywhere in all areas as an adult. The rose agrilus (Agrilus mokrzeckii
Obenberger), as an adult, is found in the lowlands, and in the larval stage in the mountains. The
hairy beetle (Tropinota hirta Poda), as an adult, was found everywhere except in Bratsigovo and
Belovo. The Rhynchites hungaricus Fus. as an adult is found in the lowlands, and in the
mountains in Panagyurishte and Strelcha. The Platyptila rhododactylus Fabr. was not found in
the surveyed areas.

Keywords: Rosa damascena, monitoring, Macrosiphum rosae, Agrilus mokrzeckii,
Tropinota hirta, Rhynchites hungaricus, Platyptila rhododactylus.
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PUTOCAHUTAPEH MOHUTOPHHI"' HA HEITPUATEJIN 11O
MACJTOJAUHATA PO3A (ROSA DAMASCENA MILL.)

Kexo Panes
Hncmumym no pozama u emepuynomacienume xyamypu - Kazannvx

Pe3tome: O6xonenu ca Haa 50 cTomaHcTBa ¢ MacjojaiiHa po3a B 15 HaceleHu MecTa B
NeT pa3auyHu ooumHY Ha obnact Ilasapmxuk. Cien HanpaBeHUAT PUTOCAHUTAPEH MOHUTOPUHT
ce yCTaHOBHXA pasMuus B 0OciieiBaHaTa BpeJHa eHTOMO(payHa 3a OTACITHUTE HACEICHU MECTA.
B mianuHCKHTE pailoHu Ha objacTTa MOpaaM PEerucTpUpaHe Ha MaJKO MO-HUCKHM MUHHMAJIHU
TEMIIEpaTypy € YCTAaHOBEHO 3a0aBsiHE HA HAMHOXXaBAHETO HA JIMCTHU BBINKH. 3€JCHATa PO3CHA
naucTHa BbLIKa (Macrosiphum rosae L.) e ycTaHOBEHa MMOBCEMECTHO BbB BCHUUKU PaiOHM, KaToO
BB3pacTeH WHAMBHI. Posenus arpunyc (Agrilus mokrzeckii Obenberger), xaTo BB3pacTeH
WH/IMBU]] € YCTAaHOBEH B HU3WHHUTE PaliOHM, a B JIAPBEH CTaUH B INIAHMHCKATA 4acT. MbXHATHS
opwemOap (Tropinota hirta Poda), kato Bb3pacTeH MHAUBH] O€ YCTAHOBEH MTOBCEMECTHO OCBEH B
Bpamuroso u benoso. Pozenus mbpnkonpodusau (Rhynchites hungaricus Fus. ) kato Bb3pacTeH
WH/IMBH]] € yCTaHOBEH MAacoBO B HHM3MHHUTE pailoHW, a B IulaHUHCKUTE B [laHariopumie u
Crpenua. IlbnkoBata mnepokpwika (Platyptila rhododactylus Fabr.)) He e ycraHoBeHa B
oOcienBaHUTE PaiOHHU.

KarwouoBu nymn: Rosa damascena, MOHUTOPHHT, 3eJieHaTa pO3eHa JIMCTHA BBIIIKA, PO3EH
arpuiyc, MbxHat OpbpMOap, po3eH MbIKONPOOUBaY, MBIIKOBA MEPOKPUIIKA.

BBBEJEHUE

Macnonaitaara po3a (Rosa damascena Mill.) e npeHecena B birapust OT OJU3KHS H3TOK.
HeiinuTe 1BeToBe ce M3MOI3BAT 32 MPOU3BOACTBO Ha po3oBo Macio (Oleum Rosal). Ot cyxure
IIBETOBE CE€ MOJIy4aBa PO30B KOHKpPET, abcoyito u po3oBa Boaa (ArtanacoBa & Henkos, 2004).
KakTo Bceku pacTUTENCH BUJ U MacjoJaiHaTa po3a ce Hamaja OT HEMPHUSATENN, KOETO BOIU JI0
HaMaJsiBaHE Ha JOOMBHTE OT PO30B UBAT. EJWH OT OCHOBHHTE HENPHUATEIN € PO3CHHS
nblnKonpodusay (Rhynchites hungaricus Fus.), Toit e onucan ot CraiikoB u ap. (1969), a no-
KbCHO JIOKJIafBaH oT Margina et al. (1999), B Typuus e ycranosen ot Acatay (1970). B I'epuus
€ YCTaHOBEH 10 JeKkopaTuBHaTa po3a oT Kontodimas & Kavallieratos (2004).

Jlpyru Ba)KHW WKOHOMHYECKH HETPUATENH 10 MaclioJaifHaTa po3a ca pO3eHHs arpuiyc
(Agrilus mokrzeckii Obenberger), mbnkoBata mnepokpuika (Platyptila rhododactylus Fabr.)
ormmucann ot CraiikoB u 1p. (1969). Mbxuatus OpwMmOap (7Tropinota hirta Poda) u 3enenara
po3eHa JincTHa BbIKa (Macrosiphum rosae 1.) cblio HaHAcsAT rojemu Iietd. Hempustenute
MOraT J]a ce cpemaT KakTo B MJIaJud M CTapu HaCaXICHHS, Taka W B IUIONIMTE KBIETO CE
OTINIeKIA TOCaabueH Marepuan. [Ipe3 TOCHeTHUTE HIKOJIKO TOIWHU HWHTEPECHT KbM
MacJiojlaifHaTa po3a ce MOBHIIU M 33aCaZCHUTE IUIOUIM C Hesl C€ YBEIMYUXa, TOPH B HETHUITHYHH
paiioHn 3a oOTriaexaane. ToBa MoOXe Ja JOBeAE J0 IOBCEMECTHO pa3lMpOCTpaHCHUE Ha
HETIPUSATEITH.

Ilenta Ha HACTOANIETO HM3CIEABAHE € Jia CE HAmpaBH (PUTOCAHUTAPEH MOHHTOPUHT Ha
HETPUATENIUTE B Pa3IUYHU pailoHu Ha Bhiarapus, KbIETO ce OTIIekIa MaciionaiiHa posa (Rosa
damascena Mill.).

MATEPUAJIM U METOJIU

duTocaHUTAPHUSI MOHUTOPUHT B MAaCHBHU C MacjioJaiiHa po3a € HalpaBeH Mpe3 MECEIUTe
Maii-FOnun 2020, xoraTo MoOXKe Ja €€ YCTaHOBAT TOMsIM Opoll EHTOMOJIOTMYHU BUOBE.
OOcnenBaHusiTa ca HANMpaBeHH B CIEIHUTE PAMOHU, KBIETO C€ OTTIEXKJa MaciojaiiHa po3a
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(Rosa damascena Mill.) B obnact Ila3apmxuk — rp. [lanartopumie, rp. Ctpenya, rp. bpamuroso,
rp. Ilemepa, rp. bemoso, c. IwOpaBute, c. bomyns, c. Ko3zapcko, c. ['maBunuma, c. bsra, c.
Panunogo, c. Mano Konape, c. Xamxueo, ¢. Anexo Koncrtantunoso u c. L{ppHua.

OTuuTaHusATa 32 YCTAHOBSIBAHE HAa HEMPUATENH Ca U3BBPILICHH MO MAPHIPYTEH METOM —
OKOMEpHU HAONIOJICHUS M CTPHCKBAHE Ha KJIOHKH B €HTOMOJIOTHYEH cak. JleropacTu Hajn 1Be
TOJMHU ca pa3psA3BaHU B 30HaTa Ha yneOensBaHe 3a YCTAHOBSBAHE Ha JIapBH Ha PO3EHUS
arpuiyc. 3amMCcBaHM ca JaTUTE Ha YCTAaHOBSBaHE Ha Bpeautenute. llpu obOcrmeaBaHETO
CTOMaHUTe OsiXa 3anmUTBaHM KAaKBM HWHCEKTUIUAM M3MOJ3BAaT 3a M3BBpPIIBAHE Ha
PACTUTEITHO3AIUTHUTE MEPONPUITHS CPEIly BpeaHaTa eHToMO(payHa M KOra ca U3BBPIIBAHH
TpeTUpaHUITA.

PE3YJITATU U JUCKYCUSA

O6xonenu ca Hag 50 pa3nuYHU PO3OMPOU3BOIUTEIIHNA CTOMAHCTBA B 15 HacelneHu mecTa
B TMeT pas3nuyHu oOmumHu Ha obmact [lazapmxuk. Cren HampaBeHUAT (UTOCAaHUTApEH
MOHUTOPHUHT CC YCTAHOBUXA pPa3/Invusl B O6CHCI{BaHaTa Bpc€aHa eHTOMO(I)ayHa 3a OTACIIHUTEC
HAaCeJIeHH MecTa. Te3n pasiiKH, KaTo IUI0 Ce IBJDKAT Ha MPOBEACHUTE PACTUTEITHO3AIUTHU
MEpONPUATHS OT CTpaHa Ha CTONAHHUTE, KAKTO M arpOTEXHUYECKUTE MEPONPHUITHS KOUTO Ca
MpuiIarajy 3a U3BeXJaHe Ha OopOa cpenry BpeauTenuTe. ArpoMeTeopooTuyHaTa 0OCTaHOBKA
3a OTJCIIHUTE MUKPO pallOHM ChIIO Oe pazinyHa. Ts Boau 10 3a0aBsHE WM YCKOpsIBaHE Ha
Pa3BUTHUECTO HA OTACIIHUTC HCTIPHUATCIIN.

[MonyueHnara wH(pOpMANUs 3a W3MOI3BAHUTC WHCEKTHIMANM O€ TPOTHBOPEYHBA,
n3passgBama Cc€ B TOBAa, Y€ HC BCHUYKH CTOINAHW Ca H3BBPHIBAIIM TPCTHPAHUSA, HAKOHU Ca
U3I0JI3BAJIM MIPETapaTi ¢ M3TEKbJ CPOK Ha TOJHOCT, a JPYTU Ca 3aBHIIABAINA KOHIICHTPAIIUUTE
Ha U3I0J3BaHuTe Takusa. OTYETEH € U (baKT’BT, Y€ MaCuUBU B CBCCIACTBO Ca Owin uinu He Omin
Tpetupanu. OTYUTANKHN TO3U (DaKT ca HaIpaBeHU 00CIIeIBaHUATA.

B mnnanuHckuTe palioHM Ha oOjacTTa MOpaad PETHCTpUpaHe Ha MAaJKO TO-HUCKH
MUHHMAaJIHH TEMIEpPAaTypH € YCTAaHOBEHO 3a0aBsHE HAa HAMHO)KABAHETO HA JIMCTHU BBIIKH.
Jlanaute B Tabnmuma 1 mokas3Bart, 4e 3eJieHaTa po3eHa JIMCTHA Bhiika (Macrosiphum rosae L.) e
YCTaHOBEHA MIOBCEMECTHO BbB BCUUKH PAiOHH, KaTO Bh3PACTEH MHIMBH/I.

Tabauna 1. YcraHOBEHHU 1O CTa Ui HA pa3BUTHE HENIPUATENHN B PA3IMUHUTE PalioHU

Agrilus Macrosiphum Rhynchites Tropinota
Hacesnenn mecta .. . .
mokrzeckii rosae hungaricus hirta
[Tanartopuiie JI B B B
Crpemua JI B B B
bpamuroso JI B - -
[Temepa JI B - B
benoso JI B - -
Jb0paBute JI B B B
bomryss B B B B
Ko3apcko B B B B
I'naBunnna B B B B
bsara B B B B
Pagnnoso B B B B
Mao Konape B B B B
XaIKHUEBO B B B B
Aneko KoHCTaHTHHOBO B B B B
[{pbpHUa B B B B
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Pozenust arpunyc (Agrilus mokrzeckii Obenberger), karo BB3pacT€H WHIUBUI €
YCTAaHOBEH B HHU3WHHHUTE DAllOHHW, a B JIAPBEH CTaaui B IUTaHMHCKaTa dact (Tabmwmma 1),
BEPOSATHO MOpaaX TeMIepaTypHusT ¢aktop. MbxHatus 6psmbap (Tropinota hirta Poda), xato
BB3PACTCH MHIUBHJ O€ YCTaHOBEH MOBCEMECTHO OCBeH B bpammroBo u benoBo (Tabmuma 1).
Poszenust menkonpo6uBau (Rhynchites hungaricus Fus.) KaTo Bb3pacTeH MHAWBUJ € YCTaHOBEH
MacoBO B HM3WHHUTE pailoHW, a B TutaHuHCKuTe B [lanarropume u Crpemua (Tabmuma 1).
[IsnkoBara mepokpwika (Platyptila rhododactylus Fabr.) He e ycraHoBeHa B 00OcielBaHUTE
paiioHH.

Heo0xonumMo € mpuimaraHeTo Ha TOYHM W MPABUJIHM PACTUTEIHO3AIIUTHU MEPKH 3a
CTpaBsHE C BpeAMTENHUTe. MEpKHTEe ca KOMIUICKCHH W BKIIOYBAT HSAKOJIKO HaIpPaBJICHUS:
HaOJI0ACHNS, TIPABUJIHA arpOTEeXHUKA M M3MOJI3BaHe HA MOJXOAALINTE MPEnapaT 3a pacTUTEIHA
3alIiTa B TOYHUS MOMEHT U €THOBPEMEHHO BbB BCHUKU HACAKIICHHS.

n3BOAUN

[Tomydyenara uHpOpMAIUS 32 U3NOI3BAHUTE MHCEKTUININ O€ MPOTUBOPEUYNBA, THI KATO
HE BCUYKHU CTOTAHU Ca WU3BBPIIBAIN TPETUPAHUS, HAKOHW Ca W3MOJ3BAIM MpPEnapaTu C U3TEKbJI
CPOK Ha TOAHOCT, a APYTH Cca 3aBHILABAJIA KOHLIEHTPALUUTE HA U3M0JI3BaHUTE TakuBa. OTUETEH €
1 (haKTHT, Y€ MACHUBH B CHCEJICTBO Ca OWJIM UK HE OWIIM TPETUPAHH.

HeoOxonumo e mpunaraHeTo Ha TOYHM M TPAaBUIHU PACTUTEITHO3AIUTHH MEPKH 3a
crpaBsHE C BpeauTenure. MepkHTe ca KOMIUIEKCHHM W BKJIIOYBAT HSKOJIKO HaINpaBJICHUS:
HaOII0/IeHNs, IPaBUITHA arpPOTEXHUKA U U3IOJI3BaHEe Ha MOAXOASIIMNTE TpernapaTy 3a pacTUTEIIHA
3aIlUTa B TOYHUS MOMEHT ¥ €THOBPEMEHHO BbB BCUUKHU HACAXKJICHHUSI.
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DYNAMIC OF DEVELOPMENT OF GREEN ROSE LEAF
APHIDE (MACROSIPHUM ROSAE L.) IN OIL-BEARING ROSE
(ROSA DAMASCENA MILL.)

Zheko Radev
Institute for roses and aromatic plants, Kazanlak, Bulgaria

Abstract: The study on the rate of infestation in oil-bearing rose plantations were made
from April 10 to July 10, 2020, it’s describing the meteorological situation during the reporting
days. In farms where aphid’s treatments were carried out, the infestation rate ranged from 0 to
1 point. The dynamics of the population density of green rose aphids in non-insecticide treated
farms is interesting. It is closely related to natural factors, and meteorological conditions this
year have regulated the rate of infestation. Climatic factors influence the dynamics of
development of harmful and beneficial entomofauna. In the first half of May, heavy rains were
reported, which washed away the aphides and thus reduced the infestation rate to 1 point, which
remains until the end of the month.

Keywords: Rosa damascena, dynamic, development, Macrosiphun rosae.
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HOIYJAINNOHHA IUHAMHUKA HA 3EJIEHA PO3EHA
JIMCTHA BBIIKA (MACROSIPHUM ROSAE 1..) 110
YEPBEHATA MACJIOJAHUHA PO3A (ROSA
DAMASCENA MILL.)

Kexo Panges
HUncmumym no pozama u emepuunomacienume xyamypu - Kazannvx

Pe3rome: OTunTaHusTa 3a CTENIEHTA HA Hala/IeHUE B PO30BU HACAXKIECHUS ca U3BBPLICHU
OT JleceTd anpui 1o aecet toau Ha 2020 r., kaTo € omrcaHa METEOpoJIorMyHaTa 00CTaHOBKA
npe3 JHUTE Ha OTYMTaHE. B cTomaHcTBaTa, KBAETO Ca CE W3BBPIIBAIN TPETUPAHHS CPEILy
JUCTHUTE BBIIKKA CTEMEHTa Ha HamajeHue ¢ Ouna B auamazoHa ot 0 mo 1 Oan. MuTepecHa e
IMHAMHMKAaTa Ha TMOMyJIAIIMOHHATa IUTBTHOCT Ha 3€JeHaTa pO3eHa JIMCTHA BbBIIKA B HE
TPETHPAHUTE C WHCEKTHIMIU CTOTMAHCTBA. TsI € TSICHO CBBbpP3aHA C MPHUPOJHUTE (PaKTOpH, a
METEOPOJIOTUYHUTE YCJIOBUS TIpe3 Ta3W TOJMHA ca peryjJupald CTENeHTa Ha HamaJcHHE.
Kimmmatuaan (1)aKTOpI/I OKa3BaT BJIMAHUC BBPXY AWHAMHKATA Ha pPAa3sBUTHUC Ha BpCJHATa U
nose3HaTa eHromogayHa. [Ipe3 mbppBara MoJOBMHA Ha Mecell Mall ca OTYETEHH WHTEH3UBHU
BaJICKHU, KOUTO OTMHBAT BBIIKHTC H II0 TO3HM HAYWH HaMajIdBaT CTCIICHTA Ha HaAIlaACHHUC Ha
1 6an, KoeTo mocieeCTBIE OCTaBa 10 Kpas Ha Mecela.

KarouoBu aymu: macnooaiina posa, OUHAMUKA, NONYIAYUS, 3€leHama po3eHd JUCMHA
8BUIKA.

BBBEJIEHUE

Cunra ce, ye bwearapus e BTOpara poauHa Ha 4epBeHaTa MaciogaiiHaTa po3a (Rosa
damascena Mill.), kosTO € MpeHeceHa OT OJIM3KHUSA U3TOK. TyK TS HaMHpa U TOMajJia B OTIMYHU
YCIIOBHS Ha pa3BUTHE, KBJIETO IMOKa3Ba BUCOKHM LIEHHM KadecTBa HAa JOOMTOTO PO30BO MAaclo.
Heiiaute niBeToBE ce M3MOJ3BAT 3a MPOU3BOACTBO Ha po30BO Macyo (Oleum Rosal). Ot cyxure
[[BETOBE C€ MOJy4aBa PO30B KOHKpET, abcomo M po3oBa Boja (AranacoBa & Henkos, 2004).
CBETOBHOTO MPOU3BOACTBO Ha PO30BO MACIIO C€ OChIIeCTBsiBa B bbarapus, Pycus, Ykpaiina,
I'py3us, Typuwms, Kuraii, Upan, Unaus, Eruner, Amxup, @pannus (Aukynos, 2000).

KakTo Bceku pacTuTeneH BHI M MacloaiiHaTa po3a ce Hamaja OT HEMpUSTENId, KOETO
BOJIM JI0 HaMallsiBaHEe Ha JOOMBHUTE OT PO30B IBAT. ENMH OT OCHOBHUTE HEMPUATENH € 3eJieHaTa
po3eHa nmcTHA BbInKa (Macrosiphum rosae L.) omucan ot CrtaiikoB u 1p. (1969), Jleuesa u mp.
(2003), HenxoB u ap. (2005), MuneBa & baesa (2017), kaTo TO3U BHJ C€ Cpellla HABCAKBIC U3
CTpaHaTa, KBAETO C€ OTIJIeKIAT MaciojailHa M JAEKOPAaTUBHU PO3M M HaHAcs TOJEMH IIETH.
Bw3pacTHOTO ce cpemia B 3€l€H M Ka(sB LBAT, MO APHKKUTE Ha I[BETOBETE, LBETOBETE H
JucTara, Karo CMy4e COK OT TAX. B HacaxkneHus ¢ 4yepBeHa MaciojailHa po3a ce cpema ot
HAyYaJ0TO Ha amlpuil JI0 Kpas Ha eceHTa cropen knumarndaure ¢pakropu. Cropen Jlambes (2013)
npe3 2011 r. BcreacTBHE HA HEAOCTATHYHOTO KOJIMYECTBO BAJIEkKHU B HAYAJIOTO HAa BEreTalMsATa,
KaKTO ¥ Ha HACTBIIMJIOTO 3aCTyIsIBaHE B CpelaTa Ha almpui, € JOBEJO 10 3a0aBsHE B Pa3BUTHUETO
Ha HacaXJeHusATa oT Rosa sp., KOUTO ca 3allOYHAIM aKTUBHA BETeTallys €Ba B Kpas Ha Mecella.
ToBa e noBenmo 10 3aKbCHEHHME B TOsBAaTa HA KOJOHHUMTE OT JIMCTHU BBIIKM (OCHOBHO
M. Rosae L.). Hanagnatute opranu ce nedopmupar.

Ilenta Ha HACTOSIIETO M3CJIEABAHE € Jla CE HalpaBH NMPOYYBAHE Ha MOMYJAIlMOHHATA
JUHAMHKa Ha 3eJieHa PO3eHa JIMCTHA Bblka (Macrosiphum rosae L.) mo yepBeHaTa MaciioiaiiHa
po3a (Rosa damascena Mill.).
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MATEPUAJIN U METO/]

[IpoyuBaHeTo € WU3BBPIIEHO B HAcCaXJIEHUS C 4YEepBEHa MaciojaaiiHa po3a (Rosa
damascena Mill.), pasmonoxxeHn B pailoHa Ha C. 3€JICHMKOBO, oOmumHa bpe3oBo, obmact
[TnoBauB mpe3 mepuona anpui-toau 2020, KOHTO € KPUTHYEH 3a PACTEHUATA, OCOOCHO 3a
mitagure jgetopactd. OOXOAEeHN ca JUYHU CTONAHCTBA, KAKTO U CTONAHCTBA HA PErMCTPUPAHU
3€MEIEICKU IPOU3BOAUTENH.

CreneHra Ha HalaJieHUe OT 3€JIeHaTa pO3€Ha JIMCTHA BBILKA € OlleHEeHa 1o 4 OaiiHa ckaa
(0-3). OtunranuaTra ca TPOBEICHH, KAKTO NpPU ECTECTBEHA NOIMYJAllMOHHA IUITBTHOCT OT
HETpUATENS B CTONAHCTBA 0€3 M3BBPLICHU TPETHUPAHHs ¢ MHCEKTULIMIU, TaKa U B CTOIAHCTBA C
M3BBPIIBAHU TPETUPAHUS C UHCEKTULUIU. OTUNTAHUATA Ca HAIIPABEHU IIpe3 7 JHMU.

HanpaBena e xapakTepuCTHKa Ha IBKIOBHUTE M BETPOBUTU THHM, M TEeMIepaTypHara
JMHAMUKa 1pe3 00cieBaHus IEPUO/I.

PE3YJITATHU U OBCBHKXJAHE

OTunTaHusATa 32 CTENICHTA HAa HAIa/ICHUE B PO30BU HACAXKICHUS Ca U3BBPIICHH OT JECETH
anpui 10 aecetu toau Ha 2020 r., onmucaHa € METeopoJIoTHYHAaTa OOCTaHOBKA Ipe3 THHUTE Ha
oruynrtane (Tabmuma 1). B cromancTBaTa KbAETO ca ce U3BBPIIBAIN TPETHPAHHUS C MHCEKTUITUIN
Cpellly JMCTHUTE BBIIKHM CTENICHTa Ha HamajaeHue e 6una B auanazona ot 0 go 1 6an. MHTepecHa
€ JMHAMUKaTa Ha IMOMyJIallMOHHATa IUTBTHOCT Ha 3€JieHaTa pO3€Ha JIMNCTHA BBIIKA B HE
TPETUPAHUTE C MHCEKTHLUAM CTOMAHCTBA. 15 € TACHO CBbp3aHa C MPHUPOJHHUTE (PAKTOpH, a
METEOPOJIOTUYHUTE YCJIOBHUSA Ipe3 Ta3uW TOJMHA ca PEeryjaupaid CTENEeHTa Ha HamnajJeHHUE.
Knumatuunu Qaxktopu oOkas3BaT BIMSHUE BbPXY JAMHAMHMKaTa Ha pPa3BUTHE HA BpeAHATa U
noJiesHaTa eHToModayHa.

Jannute B Tabmuma | MoOKa3BaT 3aBUCMMOCT B €CTECTBEHOTO HAMHOXKaBaHE U
penynupane Ha 00CIeIBAaHHS HETPHUATEN CIIOpEe] KIMMATHYHUTE YCIOBHS M TojisiMa JTWHAMHKA
Ha METeopoJiorMuHuTe (pakropu. B HavanoTo Ha Mecell anmpuil HE ca OTYETEHH BAJICKH a
temneparypuus guanazoH € ot -3,5°C nmo 31°C. Ilopaau numncata Ha Biara ¥ CTYIEHO
HeOnmaronpusTHO Bpeme Ha 10.04.20 He ca OTYETEHHU MPeICTaBUTENH Ha 3elieHaTa pOo3€eHa JINCTHA
BbIIKa, a Ha 17.04.20 e otueren 1 Oan crenen Ha HanaaeHue. C MOBUILIABaHE HA TEMIIepaTypara
U HaJM4YUe Ha BAJIEXKH B Kpasi Ha Mecella € OTUETEeHO HaMHOYKaBaHe Ha HenpuaTens 10 2 6ana.

Ta6auna 1. CteneH Ha HanaJIeHUEe U METEOPOJIOTUYHU (HaKTOPH

Jlata Ha oTunTaHe Crenen na Banex/ Batsp Temneparypen
HamaJcHue Jrana3ox

10.04.20 0 - -3,5°C +28°C
17.04.20 1 Banex -3°C +31°C
24.04.20 2 Banex 4°C = 31°C
01.05.20 1 HMHTeH3uBeH BaieK 5,5°C + 24°C
08.05.20 1 HHTeH3uBEH Balexk 5,5°C +23°C
15.05.20 1 HHTEH3MBEH Baex -3°C +21°C
22.05.20 0 Batsp -2°C +29°C
29.05.20 1 Banex -2,5°C +26°C
05.06.20 2 Banex -1,5°C + 28°C
12.06.20 1 Bstep -0,5°C = 31°C
19.06.20 0 BaTsp 3°C +28°C
26.06.20 0 Bstep 9,5°C +34°C
03.07.20 0 Bsatep 13,5°C +35°C
10.07.20 0 - 14,5°C + 33°C
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[Ipe3 mbpBara MOJIOBMHA HAa MeEcel] Mail ca OTYETEHM HHTEH3UBHU BaJEXH, KOUTO
OTMHBAT BBUIKUTE M IO TO3M HAaYMH HAaMalsBaT CTElEHTa Ha HamajaeHue Ha 1 O6an, Koeto
MOCJeIeMCTBUE OCTaBa /10 Kpas Ha Mecela. B HauanoTo Ha mMecel I0HM Clie]l MaJHAIUTE BaICKU
€ OTYETEHO MOBHINIABaHE Ha MOMyJallMOHHATa IUTbTHOCT Ha 2 Oana. Cien mbpBaTa J1eceTAHEBKA
Ha Mecel] I0HU J0 I'bpBaTa JIECETIAHEBKAa Ha Mecell IoJM Mpu 0e3 BalieKHO, HO BETPOBUTO U
ropelio BpeMe He ca OTYETeHM IpeACTaBUTENH Ha BbUIKUTE Macrosiphum rosae L. Otuura ce
JSTHA JIETpecHuss Ha BBIIKUATE, MPOM3XO0XKAAMA OT HEOJAroNnpUsSTHUTE METEOPOJIOTMYHU 32
TSAXHOTO Pa3BUTHE YCIIOBUSI.

n3BOAU

[MomynanuonHaTta JOWHAMUKAa € TSICHO CBBbpP3aHa C NOpupogHute (axktopu, a
METEOpPOJIOTUYHUTE YCJOBHSI TMpPE3 Ta3u TOAMHA ca pEryJupaly CTENeHTa Ha HarajeHHe.
NHTEeH3uBHUTE OBXKIOBE OTMHUBAT JUCTHUTE BBIIKM M MO TO3M HAYMH JIMMUTUpPAT TSIXHATA
wrbTHOCT. Crliel mbpBaTa JIeCeT/AHEeBKa Ha Mecell I0HU 10 I'bpBaTa JECETIHEBKAa Ha Mecell I0JIn
mpu 0e3 BaJie)KHO, HO MPH BETPOBUTO M TOPEIIO BpeME HE ca OTYCTCHH TMPEJCTABUTENH Ha
BbIIKUTE Macrosiphum rosae L. OtuuTa ce nsTHA JENpecusi Ha BBIIKUTE, TPOU3XOXKIAIIA OT
HEOMAroNpUITHUTE METEOPOJIOTUYHHU 32 TIXHOTO Pa3BUTHE YCIOBUSI.
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