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BANK LOANS FOR AGRICULTURAL PRODUCERS

Ognyana Stoichkova?, Virginiya Zhelyazkova?, Yakim Kitanov?
!University of agribusiness and rural development, Plovdiv, Bulgaria
2University of finance, business and entrepreneurship, Sofia, Bulgaria

Abstract: Providing financial resources through lending by commercial banks is one
of the main sources of funding for farmers and agriculture in Bulgaria. Practice shows, that
loans for working capital mainly derive from the seasonal and campaigning nature of
agricultural production. Turnover credits are mainly aimed at carrying out the current
agricultural activity of the farmer. The granted investment credits have a longer term and are
mainly related to the implementation of the investment projects from the RDP measures, for
the most part they are aimed at the implementation of European funding. Banks seek to gain
the trust of farmers and become their partners not only through the allocation of financial
resources but also through assistance and counseling in the preparation of their project
proposals.

Keywords: bank credit, turnover credits, invest credits, leasing of agricultural
machinery, gratis period, credit lines.

BAHKOBOTO KPEAUTUPAHE HA 3EMEJIEJICKUTE
HPOU3BOAUTEJIN
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Pe3rome: OcurypsiBanero Ha (UHAHCOBH CpPEICTBAa YpE3 OTIYCKAHETO UM OT
TBPrOBCKUTE OaHKM TOA ¢opmMara Ha KpEAUTH € €OUH OT OCHOBHUTE H3TOYHHLMU 32
¢buHaHCHpaHe Ha 3eMeNEJICKUTE CTOMAHU U CEJICKOTO cTonmaHcTBO B bwvarapus. IlpakTtukata
MIOKa3Ba, Y€ OCHOBHO C€ OTITyCKAaT KPEeIUTH 32 OOOPOTHHU CPENCTBA, KOETO NMPOUU3THYA OT
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CE30HHMS M KaMIIaHWEH XapaKTep Ha CEeJCKOCTOMAHCKOTO Mpou3BOACTBO. OOOpOTHHTE
KPEIMTH Ca HACOUYEHHU NPEAUMHO KbM OCBIIECTBSABAHE HA TEKyIAaTa 3€MENIEJICKa JEHHOCT Ha
dbepmepa. OTIyCKaHUTE WHBECTHUIIMOHHM KPEAUTH WMAT MO-IBIBI CPOK M Ca CBBP3aHU
[JIABHO C M3IIBJIHEHUE HAa WHBECTULMOHHUTE MpoekTu oT mepkute ot [IPCP, t.e. B mo-
rojsiMaTa CH 4acT T€ Ca HACOYEHU KBbM PEATM3UPAHETO Ha €BPOIEHCKOTO (UHAHCHpaHE.
bankuTe ce cTpemsT a cnedensaT JOBEPUETO Ha 3€MENEIICKUTE CTOIAHU U Jla CTaHAT TEXHU
MapTHLOPU HE CaMO Ype3 OTITyCKaHe Ha (MHAHCOBHU CPEJICTBA, a4 M YPE3 OKa3BaHE HA IMMOMOIII U
KOHCYJITUPAHE MPHU U3rOTBIHETO HA IPOCKTHUTE UM IPEJIOKECHUS.

KiarouoBu aymm: OaHKOBO KpeaWTHpaHe, OOOPOTHHM KpPEIWUTH, HHBECTUIIMOHHU
KPEIUTH, JIN3UHT Ha 3€MEJIEIICKA TEXHUKA, TPATUCEH NEPUOJ, KPEAUTHU JIUHUH.

BBBEJIEHUE

3eMeeNIUTe U JKUBOTHOBBIUTE C€ HYXKIASAT KAaKTO OT WHBECTHIIMOHHH CPEJICTBA,
Taka u 0T 00OPOTHH CPEACTBA.

OO6opoTHHTE CpeACTBAa ca HEOOXOJMMH 3a 3aKyllyBaHe Ha (pypaku, mperapaTtd 3a
WHCEKTUIIUAN, XepOUuan, QyHTUIUIN U JIp., TOPOBE U MUHEpATHU A00aBKU, 00paboTBaHE
Ha 3eMTa, 3a 3aIJIaTH 33 3eMECIICKUTE paOOTHUIM IO BpeMe Ha centbara u 6epurbara v T.H.
O06opoTHUTE CpeCTBA UMAT MPSKA BPh3Ka ChC 3eMeIelICKaTa MPOAYKIIUS, KbJETO B IOBEYETO
CIlydad IUKBIBT Ha MPOU3BOJCTBO OOXBaIlla €HA ToJuHa. ToBa 0O3Ha4YaBa, 4e ¥ MOJIBUTE OT
BJIOKEHUTE CpEACTBa Ie OBJAaT OTYETEHH B paMKUTE Ha 12 Mecera, 3alloTO Mpe3 TO3U
TIEPHO/I MPOU3BOIUTEIIST e MPUOEPE U peaTn3upa CEICKOCTONAHCKATa CH PO TYKITHS.

3a pasnuka oT OOOPOTHUTE CpEACTBA, NPHU KOUTO PE3YJNTATUTE C€ OTYUTAT B
KpPaTKOCPOYCH IUIaH, NMPYU WHBECTHIMOHHHUTE CPeICTBAa OOMKHOBEHO IIOJIBUTE Ca HAIUIIE
clel TO-TBbJIBI MEpHOJ OT BpeMe, a CpeAcTBaTa, HWHBECTUPAHU OT 3EMEACIICKUTE
MPOU3BOIUTEININ, UMAT ABITOCPOYCH e(eKT. 3aKyIlyBaHETO HA TEXHHMKA, UMOTH, 3eMeJIeiIcKa
3eMsl, )KUBOTHH MMa MHBECTHUIIMOHEH XapaKkTep 3a 3eMeICTICKUS IPOU3BOIUTEI.

IIpen BCekW 3eMENEICKH TPOW3BOJIUTENI Ca HAJHWIe pPa3sHOOOpa3HW BapUaHTH 3a
¢buHaHCHpaHe, Ype3 KOWUTO TOW TMocpelnia HYXKIUTE CH OT WHBECTHIIMH HIW OOOPOTHHU
cpenctBa. Perucrpupannure 3eMeeICKH MPOU3BOIUTEIIM UMAT JOCTBI 0 Pa3IUdHU BHJIOBE
cyOcuanu, 4pe3 KOUTO Ja MOAMOMOTHAT Pa3BUTHUETO HA CBOETO cromaHcTBo. CyOcuaunte ce
npenocTaBiIT moj (opmara Ha Oe3BB3ME3THU IUIAMAHUS OT CTpaHa Ha EBpomneicku
3eMenencku (OHT 3a pa3BUTHE Ha CeJICKUTe paiionu mo Ilporpama 3a pa3BuTHE Ha CEJICKUTE
paitonu 2014-2020 r. (ITPCP) unu ot AbpkaBen ¢honn zemenenue (AD3).

OUHAHCUPAHETO OT TOPEMOCOYEHUTE HU3TOUHHUIM C€ OKa3Ba TPYIAHOJOCTBHIIHO 3a
3eMeNICIICKUTe Tpou3BoAWTEeNH. Hali-uecTo Te ca CBBpP3aHM ¢ W3IUIANIAHETO HA Beue
oobpeHuTe CyOCHUAMM Tpe3 €IWH MO-KbCEH OT IMbPBOHAYATHO OOsiBeHHsS Cpok. Kakro ce
3Hae, ceuTOaTa Ha JaJieHa 3eMeIelICKa KyJITypa WIH 3aKyIyBaHETO Ha Qypaxk 3a KHUBOTHUTE
obaye ce mpaBsAT B TOYHO OMpENe]IeH MOMEHT U 3a0aBaTa Ha CyOCHIUSATa BOJIU 10 HETOCTUT
Ha 000POTHH CpE/ICTBA.

Hpyra 3arpynHsBaiia 3eMeIeNICKUTe MPOWU3BOJUTENN MpaKTHKa €, 4Ye JbpiKaBara
¢uHaHCcHpa Oe3BB3ME3THO CaMO dYacT OT TpoekTa. ToBa Hamara 3eMeIeiIuTe |
JKUBOTHOBBAWTE Jia OCUTYPST CpelIcTBa 3a camoyyacTwe. VIMEHHO B TakuBa MOMEHTHU
MpaKTHKaTa TI0Ka3Ba, Y€ 3EMECIICKHTE IPOU3BOJUTEIM TPUOSATBAT JIO JOIBIHUATEITHO
(dbuHAHCHpaHe 3a CTOMAHCTBOTO CH Upe3 3eMeIeNICKO KpeAUTHPaHE.

OBLIA ITOCTAHOBKA HA BBb3MOXHOCTHUTE 3A KPEJAUTHUPAHE HA
SEMEJEJICKUTE ITPOU3BOAUTEJIN

CeKTOpbT Ha CEJICKOTO CTOMAHCTBO € €ANH OT HAal-O0bP30 PaCTAIINTE U MEPCICKTUBHU
3a pa3BUTUE CEKTOpPU B ObJrapckaTra MKOHOMHUKA. 3a MOCJIEIHUTE TOAMHU Bb3BPalIaeMOCTTa
HAa MHBECTHPAHUS KamuTal ciiell AaHbiu € 01130 20%. ToBa mpaBu TO3U CEKTOP C Hali-BUCOKA
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HOpMa Ha medanba. XapakTEepHO 3a CEJICKOCTONAHCKUS OTpachi Ca HUCKUTE HHMBA Ha
(¢uHAHCOBa 3a/UIBXHAJIOCT. 3aToBa CE€ OYaKBAa KPEOUTHPAHETO B HEro Ja MPOIBIDKU C
U3IIPEeBapBallly TEMIIOBE CIIPSIMO HKOHOMHUKATa KaTo LJIO.

Jo 2030 r. ce oyakBa r1006aTHOTO YBETHYEHUE HA XPAHU J1a HApacHe ¢ TIOBEYEe OT eHa
Tpera. ToBa me nocrasu bbarapus B 100pa nmo3unus 3apaau 01aronpUsTHUTE KIMMaTUYHU U
reorpa)CKu yCIIOBHsI Ha cTpaHara. /IbarocpoyHara HepCHEeKTHBA MpPEJ CEKTOpa € MHOTO
OnmaronpusiTHa Ha (OHa Ha CHUIECTBYBAIUTE CWJIHU TpaJulUH, OCOOEHO KaTo ce MMa
OpeIBUJ, Y€ IMPOU3BEIEHUTE Yy HAC CEJICKOCTONIAHCKM IHPOAYKTH CTaBaT BCE
[I0-Pa3[03HaBaéMM Ha BBHIIHHUTE Na3apu. bbIrapckute Mpou3BOAUTENN ca U3IPABEHH IpeN
3HAUUTEIIHU BB3MOXHOCTU U C€ OYaKBa J1a CIIEYENIAT MHOTO OT IIPEXOAA HAa CEKTOpa KbM
HUIIN C NO0-BUCOKA J00aBeHa CTOMHOCT — 3€JIEHYYKOIPOU3BOJICTBOTO U KMBOTHOBBJICTBOTO,
IOPOM3BOJICTBOTO Ha OMO M EKOJOTMYHO YUCTH HpoayKTH. CekTopbT Ha 3bPHO-
IPOU3BOJICTBOTO OCTaBa JOMUHHUpAIL B OBJIrapcKOTO 3eMe/eIne, HO YCHOPEIHO C TOBAa BCE
[OBEYE CEJICKOCTONAHCKH IMPOM3BOANUTEINN 3aII0YBAT J]a pa3HOo00pa3sBaT MPOU3BOICTBOTO CH.

bparapckoTo 3e1eHYyKONpoOU3BOACTBO MMa roJiIM MOTEHIMANl 32 pacTeX, HO cpella
CHWJIHA KOHKYpEHLHUs OT cbceqHU cTpaHu karo ['spumsa, Typums m Makenonus. B Tax
KJIMMATUYHUTE YCJIOBUS MO3BOJISIBAT OTIVIEK/IAaHE HA OPAHKEPUNHU 3€JIEHYYLU C MO-MAaJKO
pasxoAu M OYEBUIHO OJarompusiTHa Abp’KaBHA IMOJUTHKA B TO3U CEKTOp. Bbmpeku ToBa
NEPCIIEKTUBUTE Mpe]] OBJIrapCKUTE CEJICKOCTONAHCKU MPOAYKTH CE OLIEHABAT KaTo MOBEYE OT
o0elnaBariy.

[lo chiecTBO 3eMeneNCKUTEe KPeAUTU ca BUJ OWM3HEC KpenuT. XapaKTepusupar ce ¢
TOJIMIIHA JIMXBa, CPOK, OMpeAeTeHa Iel U 3a TAX KIMEHTUTE NPEOoCTaBsAT oOe3ledeHUe.
OTnuyuTenHa yepra Ha 3E€MEJIEICKUTE KpPEAUTH €, Y€ HSAKOM OT TAX BKIIIOYBAT I'bBKAB
HOTaCUTEJIEH IJIaH WJIM TPaTUCEH MEpUoJl, ChoOpa3eHU C NMEePUOJUTE HA AKTUBHO BJIaraHe Ha
CpelICTBa W NEepUOANTe Ha J0OMB M peanu3alusi Ha CeJIICKOCTONAaHCKaTa MPOIyKIUS.
W3non3BaneTo Ha 3eMeIENICKUA KPeIUT BMECTO MOTPEOUTENICKH J1aBa CEPUO3HO NMPEUMYIIECTBO
Ha 3€MEJIEJICKUTE MMPOU3BOJIUTENH, 3al[0TO Taka T€ MoraT Ja choOpa3sBaT MOracsiBaHEeTO Ha
KpeIuTa ¢ IepuoJUTe Ha TOOUB M peau3aliys Ha MPOTyKIMATA.

bankurte, mnpeiaramm 3eMENENCKH 3a€MH, IIOCTEIIEHHO C€ YBeIu4aBaT IIpe3
TOJMHUTE, KaTO CE€ CTapasT Aa YJIECHIAT MaKCUMAJIHO KPEIUTUPAHETO U MOCTABST 10CTA JIECHU
yCIIOBUSL — KaHIMJATUTE Jla UMAaT >KU3HecnocoOHa ujaesd 3a Ou3Heca CH, KOATO Ja 3allUTAT
yOequTenHo, Ja OTKpUBAaT HOBM pabOTHM MecTa, Ja HMarT jao0pa pemyTanus, Ja ca
peructpupanu B TbproBckusi perucTsbp, Ja UMaT COOCTBEHO y4acTHe BbB (PMHAHCHUPAHETO U
np. OTnazar ¥ Mmo-rojisiMa 4acT OT TAKCUTE U KOMMCHOHHHUTE, BKJI. M Ta3W 3a MPEICPOYHO
roracsiBaHe Ha arpoKpeauTa.

OTnyckaT ce W TrpaTUCHH NMEPHOAM, B 3aBUCHUMOCT OT crneuuukara Ha Ou3Heca U
BB3MOKHOCTTA 32 3a[l0YBaHE Ha MoracsiBaHe Ha kpeauTa oT ¢pepmepa. Cpen cekTopure, KOUTO
NoJy4yaBaT Hall-MHOTO KPEIHUTH, OT HSIKOJIKO TOJAMHU € CeKTOphT “Cencko, TOpcKo U pHOHO
cTornancTBO“. OOmiata cyma, Ha KOSITO BB3JIM3aT OTHyCHaTUTe KbM Kpas Ha 2015 roguna
KpeIuTH, Bb3In3a Ha 48,7 MipA. JieBa KaTo OT TAX OM3HEC KPEeIUTHPAHETO € Ha CTOWHOCT
30,6 mupa. 1B., a KOHKpeTHO 3a “Celcko, ropcko W puOHO cTomancTBo” — 1,74 mupa. iB.,
Koeto € 5,7% ot Bcuuku OusHec kpeautu. [Ipe3 2014 r. nenbT Ha 3eMeENCKUTE KPEAUTH €
6un 4% umu 1,552 mmpa. nesa“!.

B nocneanute 1-2 ronuHu moBe4eTo ThProBCKH OAHKU pa3paboTBaT crielaTu3upanu
KPEAUTHU MPOIYKTH, HACOUYEHU KbM (epMepHUTe U CeJICKOTO cTromaHcTBo. Kpenutute ca
HACOYEHHU TJIABHO 3a OCUTypsiBaHE Ha OOOpPOTHU (PMHAHCOBU CPEICTBA, 32 3aKyIyBaHE Ha
HeoOXoIuMaTa CeJICKOCTOIIAHCKa TEXHUMKAa M IPUKAaYeH MHBEHTap, 3a IIOKyIKaTa Ha

' ToaMiuen qoKnaz 3a ChCTOSHUETO U Pa3BUTHETO Ha 3eMenenneTo Ha M3X 2016 r. (Arpapen noknazn 2016)

=15=
Academic publishing house ,, Talent
University of agribusiness and rural development - Bulgaria



Cnucanue 3a Hayka ,,Hoeo 3uanue* 7-2 (2018)

3eMejieNicka 3eMs, 3a MPUA0OMBaHE HAa HEJBMKMUMH aKTHUBH, MOKYIKa Ha *KHUBOTHHU, TOPOBE,
npenaparu u ap.

VY cBOsIBaHETO Ha T€3U KPEIUTH 00aue BCe OIIE € TPYIHOAOCTHIICH MPOLIEC U TOH HE ce
peanus3upa B €JHAKBA CTENEH OT BCUYKHU 3€MENEICKU MPOU3BOAUTENM - MO-TOJIEMUTE MUMAT
IIPEAMMCTBO 32 CMETKa Ha MO-MAJIKUTE U CPEHU 3eMeNIeNICKH cTonancTBa. Kpenurupanero ce
dopmupa U KaTo HAW-TOISIMOTO HPEAM3BUKATEICTBO U KbM MJaauTe (epMepH, T€3U KOUTO
3aro04yBar CBOATA CEJICKOCTOMAHCKA JEHHOCT.

Jlokaro obmiara cymMa Ha OTIyCHaTuUTe 3aeMu 3a OusHeca mpe3 2014 rogunHa e
Hamassuia oT 31,102 mupa. nB. 1o 30,614 mupa. keM 31 nexemBpu 2015 1., TO 3eMeIeNCKUTE
KPEIUTH pacTar 3a cbiuus nepuon ot 1,552 mupa. Ha 1,747 mupa. nB. Hskomnako ponHu 6aHku
ca pa3pabOTUIIU MOHE MO €UH CHEeIHATu3UpaH IPOAYKT 3a CEKTOpa KaTO BCUYKUTE Ca MHOTO
I'bBKABU U MAaKCUMATHO a/IAITUPAHK KbM HYKJIUTE Ha OpaHIa.

YCIOBUATA 3A KPEAUTHUPAHE HA AI'PAPHUSA CEKTOP OT
TBPITOBCKUTE BAHKH

Yuukpeautr Bynabank npenoctaBs makeTHU O(epTH 3a CEICKOCTOMAHCKHUS CEKTOp,
rpylIHpaHN B HAKOJIKO HampasieHus: busnec wunes, IlpousBoactBo, Peanmsanus.
OUHAHCOBUTE CPENICTBA 3a pPeaJU3WPAHETO HAa KOHKPETHH OW3HEC HIIeM ce OTIyCKaT 3a
MOKYIIKa M apeHJla Ha 3eMeJleNiCKa 3eMs, 32 KYINyBaHE Ha JIM3MHI Ha 3€MEEJICKa TEXHHUKA,
CHEIMAIM3UPAHO CEJICKOCTOMAHCKO O0Opy/BaHE, TEXHUKAa M CHOPHKEHHUS 3a HAmosBaHE,
W3TpaXKJIaHEe WM TOKYNKAa Ha CKJIAJ0BUA IOMENICHUS W 3bPHOXPAHWINING, MOKyIKa Ha
JKUBOTHHU.

Kpeauture 3a mpon3BOACTBEHA AEHHOCT HA CTOIMIAHUTE CE OTITYCKAT 3a M3TPakJlaHe Ha
HOBM MPOM3BOACTBEHH 0a3H WM PEMOHT Ha CHINECTBYBAIIM 0a3u M CTOMAHCKU MOCTPOMKH.
bankara mpejara KpenuThpaHe W 1O WHBECTHUIIMOHHU TPOEKTH IO CXEMH U MEPKH OT
obxara Ha I[Iporpamata 3a paszButue Ha cenckure paionu (ITPCP), kpeautu mo
HAIlMOHATHUTE WHBECTUIIMOHHW TPOTPAaMU W WHJMBHUAYyaTHU TPOCKTH, (UHAHCHUpAHE 3a
KOHCYJITAHTCKM Pa3xoJd [0 U3rOTBAHE Ha TMpoeKkTuTe Ha 3emexaenuure. OcBeH
WHBECTHIIMOHHO KpeauTupane 0aHkaTa mpeara GUHAHCOBU CPEICTBA U 32 000POTHU HYKIH
U MOKpPUBAHE Ha TEKYIIUTE Pa3XOoAu IO CEJICKOCTOMaHCKaTa JEWHOCT IMpe3 ToAuHaTa - 3a
3aKyInyBaHEe Ha CEMEHa, TOPOBE U MpEemapaT, 3a TOpuBa v Pypaxu.

Hpyro mpeanokeHne Ha OaHKaTa € OTKPUBAHETO HAa KPEAWTHU IJIMHUU W 32
pasmuiamane ¢ JOCTaBYMIM M KJIMEHTH, OTITyCKaHE Ha OOOPOTHU KPEAWTH CPEIly CKJIaJ0BH
3amacu Ha 3bpHO. [Ipemnara ce u (aKTOpPUHT, 4Ype3 KOWTO ce OCUTypsiBa OOOpPOTHO
(dbrHaHCHpaHe 32 TOPUBA M CMa30YHHA MAaTEpUATH, XUMHUKAIH U TOJAPHKKA.

Hapen ¢ ocHoBHUTE OaHKOBM TPOAYKTH, pa3padOTEHH 3a CEICKOCTOMAHCKHUTE
npou3BOAUTENH, YHUKpeauT bynmbank mnpennmara Ha KIMEHTUTE CH CBoOojaTa 1a ce
pasriamar Mo BCAKO BpeMe M OT BCAKO MSCTO 4Ype3 MOOWIHOTO M OHJIaH OaHKUpaHe.
Knuenture morar ga ce BB3MON3BAT U OT 4upe3 Ou3Hec oBbpapadT GUHAHCHpAHE, KAKTO H
JTOOPOBOTHO IEHCHOHHO OCUTYPSIBAHE U 3aCTPAXOBKU KUBOT OT AJTHAHII.

VYuukpenutr BynOaHk OTIycka KPaTKOCPOYEH KPEIUT 3a TEKYIIUTE pPa3xoad 3a
oOuyaiiHa AEWHOCT Ha 3eMEAENICKUA TMPOM3BOAMUTENIHN, KOUTO Ie OBJAAT MOJMOMAaraHu upe3
J® ,3emenenue mo cxemu W Mepku Ha OOmara ceiackocTomaHcka moiauTuka u OOmara
pubapcka monutuka Ha EBpomeiickus cbro3. [IpemoctaBsHeTo Ha TO3W BHI (DUHAHCOB
NPOAYKT 3a 3€MENEJICKUTE CTOMaHW C€ OCBIIECTBSIBA TIPU OMNPEIECICHU YCIIOBHS.
OnoOpeHneTo Ha KpeauTa ce U3BBPIIBA MPU YCIOBUATA HA KAHIUAATCTBAHE HA CTOTIAHWHA 32
JTUPEKTHO Mmojnomarane 3a cyocuanu kpm JI®D ,,3emenenue’. YcBosiBaHETO Ha (PMHAHCOBUTE
Cpe/ACTBa € Bb3MOXKHO J1a C€ U3BBPIIM €IHOKPATHO Ha IisllaTa CyMa WIM IPEeBEeXJIaHe Ha
cymaTa Ha HSKOJIKO TPAHILIA B 3aBUCUMOCT OT M3UCKBAHUATA Ha JEWHOCTTA HA CTONAHUHA.
Pa3mepsT Ha KpenuTa € choOpa3eH ¢ HUBOTO HA OYaKBAHO IMOJANOMAraHe upe3 Mmoy4aBaHeTo
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Ha cybcumuu m Moxke na gocturae g0 100% ot pasmepa Ha moxamomaraHe ot DoHJ
»3emeaenne’‘. CpoKbT 3a MOracsiBaHe ChIIO € I'bBKAaB U PA3JIMYCH - Bb3MOXKHO € MOTAaCSIBAHETO
Jla Ce€ WM3BBPIIM EJHOKPATHO MpH IMOJIy4aBaHETO Ha CyOCHAMSATa WM IOracsBaHe Ipe3
Nepuo/ia Ha M3BBPIIBAHE HA CEJIICKOCTOINAHCKAaTa JEWHOCT M OKOHYATEITHO IOracsiBaHe MpH
nojiyyaBaHe Ha cyOcuausTa. 3a oOesleyeHHe ce Mpuiiara ydpeasBaHe Ha 3al0r BBPXY
B3CMaHMSTA HA CTONMAHMHA-KPEIUTOIOydaTe], KOMTO UMa OTKpHUTa CMETKAa B OaHKaTa, WU
MOJIMMCBAaHE Ha 3alUC HA 3aroBe] BBbPXY OOLIMsS pa3Mep Ha OTIyCHAaTHTE (hUHAHCOBU
cpenctea. He ce n3nckBa coOCTBEHO ydacTHe OT (pepMepa Ipu OTITyCKAaHETO Ha KpeluTa KaTo
HAUMCIISIBAHUTE JIMXBU U TaKCU Ca CBhIJIACHO OOUIMTE yCIOBHUS Ha OaHKaTa, MPEIOCTaBsSHU 3a
arpocexkTopa.

3a 51a OTroBOpM Ha HYXAUTE OT (UHAHCHpAaHE B CEKTOopa YHHKpeauT bynbGank
mpeiara Ha 3eMEAENICKUTE MPOU3BOJIUTENM IUIOCTHH pEIIeHHS — OT mnpodecuoHanHa
KOHCYJTaIMsl OT EKCIepT Ha OaHKaTa WM JIM3WHTa Tpe3 pas3iudyHa TramMa KPEAWTHH H
JU3UHTOBU MPOIYKTH O 0OOPOTHO U MHBECTUIIMOHHO (PHMHAHCHUPAHE.

OcBeH 4YMCTO KPEOUTHH MPOIYyKTH OaHKaTa Ipeajara Ha ¢epMepuTe U pa3iHuyHu
3acTpaxoBaTeNIHU MPOAYKTH C IIeJl HamaisBaHe HAa (UHAHCOBUS pPHUCK 3a OaHKaTta u
OCHUT'YpsIBAHE Ha 3alIUTEHOCT Ha Ou3Heca Ha ¢epMmepa IpU HACTHIIBaAHE HA HEOIArONPUSATHU
aTMoc(epHH yCIOBHUS.

»Kpeaur 3a 3emenencku cromanu® or IIspBa uHBecTHHHOHHA OaHka. [IbpBa
WHBECTHUIIMOHHA 0aHKa OTITyCKa 3eMEeJIeJICKU KPEIUTH CPEIy 3aJ0T Ha B3€MaHUs 10 CXeMH U
Mepku Ha OO1aTta cejackocTonaHcka noiautuka. [lpu mo-roiasim pasMep Ha Kpeaura MOxke Ja
C€ M3UCKBA M MOPBUUTEICTBO WK CHAIBKHULMU MO KpeauTa. OTIyCKaHETO Ha KpeauTa OT
¢uHaHCOBAaTa MHCTUTYLUSI CE€ W3BBpIIBA C I€JI OCUTYpsiBaHE Ha (PUHAHCOBU CpEACTBA 3a
bepmepuTe, HEOOXOAMMHU MPU OCHIUIECTBIBAHETO HA 3eMe/IeNicKaTa uM JeitHocT. KpenutsT ce
OTIlyCKa M 3a OOOpPOTHH CpeACTBa, M 3a MHBECTULMHU. Bamyrara, B KOSITO ce aoroBaps
noJIKpernaTa oT 0aHkaTa, € B jJeBa 0e3 OorpaHHYeHHE B pa3Mepa Ha KpeIauTa, KOWTO MOXe 1a
nocturae 10 100% ot ovakBaHWs pa3mMep Ha cyOcuamsaTa 3a moiydaBaHe oT Dowj
»3emenenne. YCBOSIBAaHETO Ha KpeAWTa € Bb3MOXKHO Ha TpPAHILIOBE [0 pa3Mepa Ha
noyiydaBanute cyocumuu ot (onma mpe3 mpenxomHute roauHu. CpokbT Ha BpbIIaHE Ha
KpeauTa € JI0 S5 TOJMHU KaTo HAuMHbT Ha TOracsBaHE € pEeBOJBUpAIl, T.€. KOPEKTHO
noraceHata ()MHAHCOBa CymMa MOXKE Ja C€ H3MO0J3Ba M B ObJeln] mepuoj OT BpeMme 3a
nonanomarane ot ¢epmepa. Jlnxpara mo kpeauta ce Gpopmupa OT OOIIKS JTUXBEH MPOLEHT U
Haj0aBKa 3a OaHKaTa, KOATO CE JIOTOBapsl M € MpeAHa3HAuYeHU 3a TO3U BHJl arpOKPEIUTH.
B cinyyas e mnpenBuaeHa Takca OpH KaHAMJIATCTBAHE W pas3riekJaHe Ha KpeauTa u
KOMHCHOHHA 3a YIIpaBJeHUE Ha OTITYCHATHS KPEIIUT.

IMomencka 0aHka mpeiara KpeauT 3a arpocekropa ,,ArpooBbpapadT HaBpeme.
To3u Bun (uHaHCHpaHE € HAacOUYEH KbM 3EMEJIeJICKUTE CTOMAaHW M € IpeJHa3HaueH 3a
OCHUTYpsIBAHE HAa OOOpPOTHH (PMHAHCOBU CPEACTBA 3a OCHIIECTBABAHE HA TEKyllaTa UM
CEJICKOCTOMAHCKa JIEWHOCT Mpe3 cTonaHckaTa rofauHa. duHaHcoBaTa MHCTUTYLMS Mpeiara u
CHEIMAIHO Pa3pabOTeHH KPEeAUTHU MPOIYyKTH, HACOUEHHU crienuanHo KpM (epmepure. [Ipu
TAX IIEHATa Ha KPEJIUTa € U3KITIOYUTEITHO aTPAaKTHBHA — HAMAJICHH JIMXBEHHU yCJIOBHS U TaKCH
3a 00CITy’KBaHE U YIpaBJICHUE HA KPEAUTA.

depmepbT MoTydaBa OOOPOTHU CPEICTBA M 3aKylMyBa HEOOXOJUMHTE MaTEpPHAIA U
pa3xoau 10 TONMydyaBaHETO Ha eBporelickara cyOcuaus oT PasmmamatenHa areHiusi. Tyk
3aeMbT € CchoOpa3eH C OuYaKBaHHMsS pa3Mep Ha IojlyuyaBaHaTa cyOCHIMsS U HsSMa Takca 3a
MpeACPOUHO ToracsiBaHe. KaHIUIaTCTBAaHETO 3a KpeauTa € OMPOCTEHO, HE € CJIOXKHO U HE
3aTpyaHsBa ¢epmepa npu ycBosBaHeTo My. OBbpApadThHT 3a 3eMEACICKUTE MPOU3BOAUTEIN
ocHrypsiBa Obp3 W JIECEH HAUWH 3a OCHUTypsiBaHE Ha OOOpPOTHU CpEACTBA 3a TEKYIIU
pasIallaHus Mo CEeJICKOCTOMaHcKaTa JedHocT. ToBa ocurypsisa Obp3uHa M MPEJUMCTBO Ha
dbepmepa mpu B3eMaHe Ha PEIICHUS 3a MOKPUBAHE HA TEKYIIHU, €KESIHEBHU CEIICKOCTOMAHCKH
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pasxolu 10 Mmojly4yaBaHe Ha CyOCHAMSTA 3a MPEKH IJallanus oT PasniamiarenHaTta areHuus.
Ob6e3neyeHneTo Ha KpeauTa ce peaau3upa JIECHO U CTaBa upe3 yupelsBaHe Ha OCOOCH 3aJIor
BbpXy cyOcuauure mo C(CxemaTa 3a €AMHHO IUlamia€He Ha Iuiom. KiHEeHTsT mnonydaBa
(uHAHCOBHUTE CpeACTBA IO KpeauTa MPH HUCKU JIMXBH W HE IUIAla Takca 3a MPEACPOYHO
roracsiBaHe. YCIOBHATa 3a KaHIMAATCTBAHE Ca MAaKCHMAJIHO ONPOCTEHM M B IOJ3a Ha
depmepa. OmobpeHnero Ha (PUHAHCHPAHETO 3a CTOMaHWHA € 10 85% OT CcToWHOCTTa Ha
3eMejesickara cyocuaus.

Hpyrust Bua cnenuduyeH npoayKr, Koito ce npeasiara ot [lomencka 6aHka, € maker
»3emenesen®. JlaBa ce Bb3MOXKHOCT Ha 3€MEJEIIUTE Ja ONTHUMH3UPAT Pa3XOAUTE CH 3a
0aHKOBO OOCIy>XKBaHe M Ja CIECTAT BpeMe INpHu mnocemeHue B Oankata. [Ipemmara ce
UHTepHEeT-OaHKMpaHe Oe3 Takca 3a peructpauus Ha yciayrata. [lpennaraHust nakeT
Ipe0CTaBs aTPaKTUBHU JIMXBEHH HMBA MO pa3IUIallaTesIHAa CMETKa, He ce 3aIulalia Takca npu
BHOCKA Ha Kaca I10 pa3IllaliaTeaHa CMEeTKa, JIMIICBA U TaKca 3a OTKPUBAHE Ha pa3IlialiaTesaHa
CMETKaA.

bankara mnpennara M KpeauT 3a 3aKynmyBaHe Ha 3eMeleJicCKa 3eMsl C Iel
pasliupsiBaHE KamnaluTeTa Ha 3EMEAEIICKUTE CTOMAaHM 4Ype3 3aKyllyBaHE Ha II0BedYe
obpaborBaemu 1wiomu. PasmepsT Ha otmyckanus kpeauT € 10 200 000 1B. B 3aBUCUMOCT OT
BUJIA Ha CIeJIKaTa U pa3Mepa Ha HOBO3aKyIeHaTa 3eMmezeincka 3emsa. Karo obGe3neuenue mo
KpeauTa ce IMpuemMa HOBO3aKyIeHaTa 3eMefenicka 3eMs. OcurypsiBa ce M JONBJIHUTEIHO
o0e3reyeHue U 3aToBa CIIyku cyOcuausara nmo Cxemara 3a €IMHHO IUIAlaHE Ha IUIOL] WX
Opyru oOesnedyeHus. 3a yJIECHEHHWE Ha CTONAHMTE C€ Mpejylara U IpaTUCEH NEepUoA 0
6 mecena. M3miamaHeTo Ha KpeauTa CTaBa Ha PaBHM MECEYHM MOTacUTENHU BHOCKU. MMa
BB3MOKHOCT M 32 M3rOTBSHE HAa WHAMBUAYAJIEH IIOTaCUTENIeH IUIaH, CbhOOpa3eH ChbC
cneuuukara Ha cAenkaTa U AerHocTTa Ha (epmepa. CpoKbT 3a BpBIIAaHE HA KpeAUTa € 10
15 1. u 3aBucu OT pa3Mmepa, MpelaraHoTO 00e3MeUYeHHe M OT HaJIekKIAHOCTTa Ha OM3Hec
ujesra.

Ob6enqunena Owarapcka Oanka (OBb) cemo npemmara ¢urancupane Ha
3eMeIeNICKUTE CTOIAHU T10 JIMHUS Ha €BPONEMCKOTO MoArIoMarane. Y CIoBUsTa ca CTaHIapTHH
3a CEKTOpa, KaTo M3MCKBaHUATa KbM CTONAHHUTE Ca HAlpPaBEHW MAKCHUMAJIHO 3aHWKEHU WU
I'bBKaBH - B TOMoOIIl Ha ¢epmepute. Kpeauronckarenure TpsOBa a MpUTEekKaBaT ChbOTBETHUTE
perucTpany KaTo 3€MeNEeJCKM CTONMaHu U Ja ¢opMupar IpOU3BOJACTBEH 00eM Ha
cronancTBOTO cu 0T 8 000 eBpo. M3uckBa ce OT TSIX Ja MMaT NPEIUIIHA KPeIUTHA UCTOPHUS U
NoJy4yaBaHe Ha TIPEJAWIIHM TUPEKTHU CyOcHauM 1Mo OaHKOBaTa CMETKa, MPHXOTU OT
3eMeIeNicKa IeHHOCT MM JpyTa MyOJnvHa (PMHAHCOBA MOMOII — HAI[MOHAIHU JIOTUIAIAHUS,
Jbp>KaBHU TIOMOIITH | JIP.

Teprosckara 6anka ,,Cocuere Kenepaa Excnipecfank® cblIo npeziara aTpakTUBHU
(UHAHCOBM NPEIUIOKEHHUSI KbM CEKTOp 3eMmezienne. Te3u MpelyiokeHUsl ca CbOOpa3eHu ChC
CE30HHHUS XapakTep Ha CeJICKOTO CTOMAaHCTBO U clenuduKaTa Ha HW3BbBPIIBAHATA
CEJICKOCTOTIaHCKa JIeHHOCT OoT (epmepure. KOHKPETHUSAT KPETUTEH MPOIAYKT € KpPEIOuT
»I1apTHBOp Arpa‘, KOHTO ce MPEeIOCTaBs IPU HUCKH JIMXBEHU NPOoLEeHTH OT 4,99%. Kpeaursr
ce OTIycKa B JieBa M UMa MUHUMAaJIHA Takca 3a yNnpaBieHHEeTO My. Pa3MepbT Ha MpoAyKTa €
mo 350 000 nB., KaToO ce OTIyCKa W 3a OOOPOTHH CpPEJCTBA C € OCBHIICCTBSIBAHE Ha
OCHOBHATa CEJICKOCTOMAHCKa JEHHOCT Ha )epMepUTe U 3a UHBECTUIIMOHHU HaMepeHus. Te3u
npedepeHIualHu YCIOBUS ca ChOOPa3eH! ¢ eBeHTyallHaTa JUPEKTHA CyOCHIMs 3a €IUHHIIA
o, nmoxy4yaBana ot Jd ,,3emenenue’ npe3 ronnHara. 3a ¢uHaHCUpaHE HA OTTJICKIaHE Ha
IUIO/IOBE, 3€JICHYYLM U 32 )KUBOTHOBBJCTBO CHINO CE MMOJIy4yaBaT €BPONEHCKH CyOCHINU U T
CBINO ca OeHepuIMeHTH 1Mo pedepeHITMATHUTE YCIOBHUS, MpeyIaranu oT 0ankara. OTimyckaT
ce 10 75% OT HMBOTO Ha OYaKBaHA CyOCHIUS 3a CTONMAHCKaTa rojuHa. AKo gepMepbhT UMa
NPEIUIIHA TOoJdy4YaBaHU eBpocyOcuauu B OaHKaTa, € Bb3MOXHO pa3MepbT Ha Kpeaurta Ja
nocturie 10 95% oT ouakBaHaTa (QuHAHCOBAa moMoml. 3a oOe3lmeuaBaHe Ce H3HMCKBA
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yupelsiIBaHE Ha UIIOTEKa BbPXY HEABMKUM MMOT, YUpEAsBaHE Ha 3aJI0I BbPXY B3€MaHHUS OT
OpaemuTe miuamanus ot PasmnamarenHa areHuus. B HAKOM ciyyau ce yupensBa U OCOOCH
3aJ10T BbPXY HOBO3aKyII€HATa CEJICKOCTONAHCKa TEXHUKA WM MAIIMHU, KAaKTO U 3aJI0T BbpPXY
rOTOBA CEJICKOCTONAHCKA MTPOYKIUS.

TBI-Bank oTnycka KpeJuTH OPeAUMHO 3a MAJIKH U CPEIHU NPEANPUATHS B CTPAaHATa,
KOHMTO BCBHINHOCT popmupar u 42% OT BCHUKH OTIycHaTH Kpeautu 3a 2015 r. Kpenuture ce
OTIIyCcKaT cpelly odakBaHa cyOcuaus 3a nosydyaBaHe oT DoHn ,,3emenenue, KakTo U IO
OIlIEpaTUBHUTE MPOrpamMu. 3a CEJICKO CTOMAHCTBO IPOLEHTHT HA OTILyCHATH KpeauTu € 29%, a
1o onepatuBHUTE nporpamiu - 13%. bankara ¢punancupa u npoextu no [IPCP, xato B kpas Ha
2015 r. ca npeacTaBeHU NOCIEAHUTE IPOEKTH IO CTApUs IPOrPaMEH MEPUOJ OT IIPOrpaMara.
Ot ¢uHaHCOBaTa MHCTUTYIMSI OYAKBAT Jla MMa 3aCHJIEH MHTEpEC KbM KPEAUTUTE 3a CEJICKO
CTOIIAHCTBO IMpPEIBU ACHCTBUETO HA HOBUS MPOrpaMeH NEepuo] U Clelu(UUHUS CETMEHT Ha
o0ciy>KBaHe Ha MaJIKU U CPEIHH KIUEHTH.

»Paiiaiizendank* EAJl. Mankure u Mukpo ¢upmu, padoremu B cdepara Ha
3eMEeNIeIMEeTO0 U THhPrOBUSTA, 3a€MaT HaW-TOJISIM sl B mopTdeiia oT HOBU KpPEAUTH Ha
Paiigaiizendank (bwarapus) EAJl. Cekrop ,,3emenenue” 3aema Js1 Maiko Hax 37% ot
HOBHUTE KPEAUTH, OTIyCHATU OT PaiidaiizeH0aHK B CErMEHT MUKPONPEANPUATHUS, CIeABaH OT
CEKTOp THProBus - ¢ moseue ot 25%, mpou3BoAcTBO - ¢ 61130 10%, U TpaHCHOPT - C OKOJIO
8%. @uHaHCOBUAT pa3Mmep, GopMupaH OT HOBUTE CEJIICKOCTONAHCKH  KPEIUTH,
IIpEeHA3HAYCHU 3a U3BBPLIBAHE HA MHBECTULMH, OTUYNUTA PBCT OT 37% clpsAMO NpeaxoaHaTa
roJuHa 3a cekropa. ToBa HapacTBaHE HAa MHBECTUIIMOHHUTE KPEAUTHU BOJU J0 yBEIMYaBaHE U
Ha JieJla Ha HHBECTULIMUTE BbB (pMHAHCOBUA MOpTdeiln Ha 6aHkarta, KaTo (hopMHUpa MOBEYE OT
[OJIOBMHATa OT o0emMa OT HOBOOTIYCHAaTH 3aemMu npe3 2015r. 3a Malku U CpeaHU
npeanpustud. Cropen njaHHu Ha OankaTta mpe3 2015 r. ce moBuIaBa U cpeiHaTa cyMa Ha
MUKPOKpEIUTA 32 MAJKWA U CPEIHU NPEANpUATHS U TOW JocTtura no 52 222 nB., KOETO € C
1 630 nB. moBeue B cpaBHeHHe ¢ 2014 r., korato cpeaHara cymMa Ha MHUKpOKpeIuTa € Omia
50 592 8. 2.

3emenesnckn kpeautu ot llenTpanna KoonepaTuBna 6anka. Kpenur ,,3emenencku
MpoM3BOAUTEN ce oTmycka oT lleHTpamna koomeparwBHa OaHkKa C 1en (UHAHCHpaHE Ha
CEJICKOCTOMAHCKATa IEHHOCT Ha PETUCTPUPAHH 3eMEICIICKU IPOU3BOIUTENH Cpelly cyOcuans
3a obpaborBaema 3emsi mo CEIIIl m cxema 3a HamumoHanHW AorutamaHus. OTIMyCKaHUAT
KpPEAMT € ChC CPOK Ha m3Iutamane 10 12 mecena. ToBa € equH KpaTKOCPOYEH KPEAUT, KOUTO
LENH /1a TIOATIOMOTHE CEJICKOCTOIMAHCKa JIEHHOCT Ha CTONAHMHA 33 KOHKPETHATa CTOMAaHCKa
roguHa. KpenuTsT ce oTmycka B jJ€Ba M Ce IoracsBa €IHOKPAaTHO B Kpas Ha Iepuoja Ha
JIEHCTBUETO Ha AoroBopa — Ha 12 mecen. KpenuThT Moke 1a Ob/ie OTIyCHAT KAaTO CTaHIapTEH
KpeIuT WIM OBBPApadT B 3aBUCHUMOCT OT HYXIUTe U clenudukara Ha JeHHOCTTa Ha
dbepmepa. PazmepsT Ha kpeauta e 10 90% oT oyakBaHaTa cyOcuaus 3a moiydaBaHe oT Do/
»3eMesiene’, KaTo OCHOBEH M3TOYHHMK Ha IOTacsiBaHETO My € IoJjlyyeHara cyOcuaus 1o
OaHKoOBaTa cMeTKa Ha ¢epMmepa BbB (puHaHCOBaTa MHCTUTYIMS. [Ipennara ce Bb3MOXKHOCT 3a
JIOTOBapsiHe Ha HUBOTO Ha JIMXBaTa MEXIy OaHKaTa M CTONAHUHA, KAaTO JIMXBAaTa MOXE Jla ce
npeBekaa 1 Bceku Mecell. ChIllecTByBaT TaKCH 3a yIpaBlieHHWE Ha KpeAuTa U JIPYTd TaKHBa,
KOHMTO Ca XapaKTepHH 3a OTIIyCKaHETO Ha TO3W BHJI 3€MEJIEJICKM KPEeIUT ChITacHO Tapudara
Ha Oankara. He ce mpenBmka HajgaraHeTo Ha Takca 3a MPEACPOYHO MOracsBaHe Ha KpeauTa
ChC CPEJCTBA OT CyOCHIUATA.

Kpeantn 3a 3emenenckun npoussoautenu or Ilpo Kpeaur bank. Kpenutu 3a
3eMezienicKku mpousBoauTenn otmycka u IIpo Kpenur bank monx ¢opmara Ha oBbpApadT,
KpEeIUTHA JIMHUA U KPEIUT Ha BHOCKU 3a 0OOpPOTHU cpeAcTBa W MHBecTUluH. PuHaAHCOBAaTA
MHCTUTYLUS Tpeajiara HSAKOJKO BHJA 3€MENEICKH KPEOUTH B 3aBUCHMOCT OT HYXKIUTE U
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0COOEHOCTUTE Ha CEJICKOCTOMAHCKaTa JelHocT Ha ¢epmepure. Ilpemiara ce kpenut 3a
NOJIIOMaraHe Ha CTONIAaHUTE M 3aKyIlyBaHE Ha 3eMeNeiCcKa 3eMs. B To3u citydail KpenuTsT ce
OTIIyCcKa 3a MO-IBJBI MEPUOJ OT BpeME C ONpeneieH (PUHAHCOB JIMMUT M MOXE Ja ce
U3I10J13Ba MHOTOKPATHO OT CTONAHMHA B CIy4yail Ha HE0OXOAMMOCT OT (PMHAHCOB pecypc.
JluxBaTa ce HauMCIsIBa CaMO BBbPXY pa3Mepa, KOWTO ce M3I0JI3Ba OT CTONAHMHA, a HE BbPXY
IsU1aTa OTImycHaTa cyma. KpeautsT ce xapakrepusupa ¢ Obp3a mpoueaypa 1o OTIyCKaHe U
YCBOsIBaHETO My. 3a o0e3ledyeHue ce prueMa yupesiBaHe Ha UI0TeKa BbpXY HOBO3aKyIeHaTa
3eMeJIeNICKa 3eMsI MJIH ITPH HEOOXOAUMOCT UMOTEeKa BbPXY JIPYT HEJABHKUM UMOT.

Jpyr BujA KpeauT, KOWTO ce Ipeasara, € OTIyCKaHeTO Ha KPEAUT 3a 3eMeeiLNTe
cpelly nojiy4aBaHe Ha cyOocuaus oT Pasmuiamarenna areHuus. To3u Bua KpeauT ce moj3Ba 3a
pPa3IMYHU HYKIM KaTo: 3aKyIllyBaHE Ha CEJICKOCTONAHCKA TEXHMKa WM MAaIIMHHU, TOPOBE,
IpenapaTy, U3rpakJJaHe Ha CKJIAJIOBU IOMELIEHMSI 3a CEJICKOCTOIAHCKaTa JEHHOCT, KaKTO U
U3rpaKIaHe Ha CEJICKOCTONAHCKU 0a3y 3a ChbXpaHsIBaHE Ha TOTOBATa 3€MEAEIICKA MPOTYKIHUS.
To3u Kpenut ce OTIyCKa 3a CPOK OT 5 FOJMHU U C€ I0JI3Ba B 3aBUCUMOCT OT KOHKPETHUTE
HY)KIUM Ha 3€MEJEJICKUS NpOM3BOJUTEN Ipe3 ronuHute. lloracsBaneTo Ha Kpenurta ce
peanu3upa upe3 IMOCThIBaHeTO Ha cyOcuauara ot Doupa ,,3emenenue’ Mo OTKpUTa
pasmuiamarenHa cMeTka Ha ¢epmepa B OaHkaTta. 3a oOe3leyaBaHe MO TO3W BHJ KPEAUTE Ce
npueMa yupesBaHe Ha 3aJ0T BbPXY pa3Mepa Ha CyOCHIusTa.

Arpoxkpenutu ot Toproecka 0anka AJl. Kpennurn 3a 3emMenencku npou3BOINUTENH,
pacTeHHeBbIM, 00paboTBalIM cOOCTBEHA 3eMEIeNICKa 3eMsl WM TakaBa IOJ apeH[a, 3a Ja
MOCPEIIHAT CEJICKOCTOMAHCKUSI Ce30H, OTmycka W TbhproBcka Oanka J[ AJl. Ormyckanute
¢uHaHCOBH cpejacTBa 3a moanomarane ca B pasmep a0 500 000 nB. ToBa € Bb3MOXHO B
ciydaf Ha oTkpura OaHKOBa CMETKa OT KaHAWJaTa-3emezaeneyy B OaHkata U
KaHJAMJATCTBaHETO My 3a cyOcuauu ot Pasmnamatenna areHuus. KOHKpeTHUST pasmep Ha
KpeauTa MOXKe J1a JOoCTHTHE 10 95% oT ObIenoro IUialiaHe W pa3Mep Ha CyOCHausTa.
[Ipunara ce npedepeHIraneH IMXBEH MPOLEHT OT OaHKaTa MO KpeauTa 3a LeHs Mepuoj Ha
neiicTBue Ha 3eMenenckus kpeaut. O0e3neueHneTo Chlo € IPUEMIIUBO U C€ yupeasiBa 3ajJor
BbpXY ObJemu B3eMaHus oT cyOcunuute. He ce HauumcinsBaT TakcH 3a OTKpPHBAaHE U
oOciyBaHe Ha pas3IulalaTesiHaTa CMETKa Ha CTONaHMHA B OaHKaTa, IO KOSTO ce MoTy4yaBaT
cyocunuute. CpoKbT Ha KpeauTa Moxe Aa Obje 10 18 mMecela U Bb3MOKHOCT 32 M3IOJI3BaHE
U TOJHOBSIBAHE HAa JIMMUTAa Ha ()MHAHCOBHUTE CPEJCTBA MO OTIIYCHATHS BEYE 3EMEJIEIICKU
Kkpeaut. @PuHaHCOBAaTa MHCTUTYLIMA NpEAJara U rpaTUCEH NEPHO/] 32 CTONAaHUHA, KOWTO MOXKE
Jla MPOIBJIKU JI0 MOJTydyaBaHe Ha CyOCHauATa.

On-nenaunr ¢guHaHncupaHe 3a 3eMenenue or bbiarapcka 6aHka 3a pa3BuTHe.
®uHaHCOBAaTa UHCTUTYILMS OTITyCKa KPEIUTHU JIMHUK B pazMep 10 100 muH. seBa. LlenTta Ha
(MHAHCOBHUTE CpeICTBA € MOJNOMAraHeTo Ha 3€MEJICJICKUTE CTOMAHM 3a KpaTKOCPOYHO,
000pOoTHO (UHAHCHpAaHE HA CEJICKOCTOMAHCKaTa UM JIeWHOCT, KakTO U ABITOCPOYHO
MHBECTUIIMOHHO MOANOMaraHe Ha ObJenIuTe UM HHBECTHULIMOHHU HamepeHus. [Ipeanara ce u
BB3MOKHOCT 32 OCBILECTBABAHE HA pepUHAHCHUpaHE Ha CTapH MoJ3aeMHU B pa3mep 110 25% ot
o0mus pa3Mep Ha JIOrOBOpEHaTa KpeJUTHA JMHUSA. JIMXBEHUAT MPOLIEHT CE TOTOBOPS C
dbepmepa MHIMBUIYATHO B 3aBUCUMOCT OT clielu(uKaTa U mapaMeTpuTe Ha C/IeJKaTa, HO He €
ITO-BHUCOK OT 5,75%.

[ToBuileH MHTEpEC KbM OTITYyCKAHETO Ha KPEAUTH 3a CEJICKOTO CTOMAHCTBO C€ OTYMTA
U TIpU MUKPOKpEIUTHUpaIaTa UHCTUTYIHS ,,/{a00¢*, koATo € yacT oT bbarapckara 0anka
3a pa3putne. OuHAHCOBAaTa MHCTUTYIMS Mpeniara Ha ¢epMepuTe KpeauTH 3a 0OOpPOTHU
CpEJICTBA U IIOKPUBAHE HA MHBECTULIMOHHU HaMepeHUs. Pa3MepbT Ha OTIyCKaHWUTE CPEICTBA
ce awxu B rpanunurte ot 1 500 nB. 10 150 000 nB. CpoKbT 32 BpbIIaHE HA KPEAUTHUTE € J10
10 roqHM B 3aBUCUMOCT OT HY>KJIMTE Ha CTONAHMUTE, pa3Mepa Ha KpeauTa, MpeylaraHoTO
obe3neyeHue. Bp3MOKHO € U MOJI3BAHETO Ha I'paTHCEH NEpPHOA, Mpe3 KOUTO ce obaexdaBa

=20=
Axademuuno uzoamencmeo ,, Tananm *
Bucwe yuunuwe no acpobusnec u passumue na pecuonume - Inoeous



New knowledge Journal of science 7-2 (2018)

depMmepa 3a peanu3upaHe HA WHBECTHIIMATA U YaK CIIET TO3M CPOK 3all0YBa M3IUIAIIAHETO Ha
KpeauTa.

MHuKpoKpeIuTHpaaTa HHCTUTYIUST CBIO Tpuiara Obp3u U I'bBKaBH MPOIEIYPH 32
OTIyCKaHE Ha KPEJAUTUTE, KATO B CPOK OT 5 70 8 AHHU ce 00paboTBaT 3asBICHUITA U CE J1aBa
pesyarar. Jlpy>KecTBOTO mpejjara Ha CTONAHUTE M YETUPU HOBU JIM3MHTOBH CXEMH 32
(GUHAHCOB JM3WHT, TpEIHA3HAYeH 3a 3aKylyBaHe U W3IUIANAHE KAaKTO Ha HOBa
CEJICKOCTOIIAHCKA TEXHWKa, TaKa W Ha YMOTpeOsBaHU MalluHH, 00OpYJBaHE, TPAHCIOPTHU
cpeactBa u Ap. Tyk Mpu JTU3UHTOBUTE CXEMU CPOKBT Ha IMoracsiBane € or 1 7o 5 roauHu u
OTHOBO ce Tpemiara 3a oOJekdeHue Ha (epMmepuTe M TpaTHCEH Mepuoa A0 | romuHa 3a
mbpBaTa TOAMHA OT JIM3MHTa M J0 3 Mecela 3a Bcska cieasamia. KpenutHust nmoprdeitn B
TO3M CErMEHT ce (opMHpa Ype3 OTIYCKAHETO Hai-4ecTO Ha KpPEAWTH 3a 3aKyIllyBaHe Ha
3eMeJiesiCKa 3eMsl, CTPau 3a KUBOTHH U CEJICKOCTOMAHCKA TEXHUKA, KaTO TOM MpeAcTaBlsiBa
ok0J10 33% OT 001IMs KpeauTeH MopTdeilst Ha IPyKECTBOTO.

3AK/IIOYEHHUE

OT BCHMYKO M3JIOKEHO JOTYyK C€ Hajara M3BOABT, Y€ HAN-TbPCEHU KPEOUTH OT
3eMECIICKUTE CTONAHU ca KPEeIUTUTE 3a 000pOoTHH cpeactBa. Te ca okoso 70% oT oOmwms
JISU1 Ha OTIIYCKaHU KPEAUTHU 32 36MEIEINETO, A KPEAUTUTE 3a UHBECTULIMOHHU HAMEPEHMUsI IIPU
dbepmepute ca okoio 20%. Becuuku npoayKTH Ha THProBCKUTE OaHKHU ca J00pe pa3paboTeHH
U cboOpa3eHu ¢ TEHJCHIMUTE Ha pa3BUTHE HA CEeKTopa. Te3u KpeauTHH NPOIYyKTH BBHB
BPEMETO TBHPIAT U MPOMEHU C Led Ja ObJaT MAaKCHUMAaJHO M3IOJHHU 3a IPEJOCTaBsHE Ha
depmepurte. ITocTOSHHO ce pa3lIupsiBa ramata Ha MpeUlaraHuTe YCIyru oT OaHKUTE, KaTo ce
npeiara (MHAHCHpPaHE Ha MOYTH BCEKH €IMH THUI 3€MEAEJICKU CTOMAaHWH IO Pa3iIHNYyHUTE
cxeMu 1 Mepku Ha noanomarane or EC. To3u 3acuieH uHTepec OT cTpaHa Ha OAHKUTE KbM
KPEAUTUPAHETO Ha CEJICKOTO CTOMAaHCTBO € NPOAMKTYBAaH M OT JCHCTBHETO Ha HOBHS
nporpameH nepuon ot 2014 go 2020 r., B KOMTO ca OCUTYpPEHHM U IUIAHYBaHU HAKOJIKO
MJIPI. JIB. 32 CEJICKOTO HU CTOIMAHCTBO.

Hanara ce TenneHnuara 6GaHKUTE Ja OTIyCKAaT MOBEYE KPEAUTH 3a arpoOH3Heca Mmpu
IPOMEHEHU U 00JieKueH! (PMHAHCOBH YCIOBHUS M M3UCKBaHUA. baHkuTe nM0pH ca TOTOBH Aa
noeMaT W MO-TosIMa J03a (PUHAHCOB PHUCK OT OTIYCKAaHETO Ha Te3u KpeauTH. Tesu
HaMepeHHs Ha (UHAHCOBUTE HWHCTUTYLUHU ca MPOJUKTYBAaHM OT BJOLIaBaHE Ha Ou3HEC
cpelata 3a HSIKOM APYTM CEKTOPM Ha pa3BUTHE OT HKOHOMMKATa Ha CTpaHara HHM U
NOTEHLIMana, KOWUTO MOXE Jla Ce pa3BUE NpPHU KPEIUTHUpPAaHE Ha CEJICKOTO CTOMaHCTBO. ETo
3am0 OaHKHUTE MPEOPEeHTHpaT IOJIMTHKaTa CH Ha (UHAHCHUpAaHE M ce OoOpbLIaT KbM
dbepmepuTe, KOUTO Beye UMAT MPUIOOUT OMUT B YCBOSIBAHETO HAa (PMHAHCOBU CPEJICTBA MpE3
W3MHHAJIMA IEPUOJT Ha €BPOIEHCKO MTOATIOMAraHe.

Heobxoaumo € puHaHCOBUTE MHCTUTYIIMH € J1a OCUTYPST OallaHC U PAaBHOTIOCTABEHOCT
MEXYy CEKTOpUTE Ha paslpeieieHne Ha (MHAHCOBUTE CPEICTBA U MEXIy KaHAMIATHUTE 32
nojiyyaBaHeTro UM. Bce omle e Hanuie TeHAECHIMATA 3a MO-JIECHO YCBOsSIBaHE Ha (PUHAHCOBU
CPEJICTBA OT MO-TOJEMMTE 3€MEJEJICKH CTOMAHU C IMO-TOJIEMH IUIOLIM 3€MH M OTIVIEKAALU
onpeeNeHn KyATypH. JlokaTo mO-MajKuTe 3€MENEeNICKH CTOMaHW ca OrpaHu4YeHH B
KeJaHMETO CH 3a TMOJTy4YaBaHEe Ha Te3H KU3HEHO HeOOXOoIMMU UM (pUHAHCOBU cpeacTBa. ToBa
JOBEXKJa JI0 W3KpUBSIBAHE Ha o0IIaTa CeJICKOCTONAaHCKAa KapTHHA, HEMpPaBUIHO U
HEpaBHOMEPHO paslpejesieHne Ha (MHAHCOBMSA pecypc M €Ba JH Iie JoBeJe 0 OOIIH
MOJIO’KUTETHH PE3YJITATH 32 ISUIOCTHOTO Pa3BUTHE HA CEJICKOTO CTOMAHCTBO B bbarapusi.

KakTo BCHYKM KpeIWTH U 3E€MENEICKUTE KPEAUTH KpPUAT OIpPENEICHH PHUCKOBE.
OCHOBHMST PHCK 3a 3€MEIEJICKUTE MPOU3BOAUTENN € CBBbpP3aH CbC CHCTOSHUETO Ha
KUBOTHHUTE WJIM 3e€MeJielicKaTa MPOAYyKLHs, Thid KaTo T€ ca yA3BUMHU Ha OOJIECTU U MPUPOTHH
OenctBus. Hsakou 3eMeienicku Mpou3BOUTENN 3aCTPaxoBaT )KUBOTHUTE UJIH 3€MeIeNICKaTa CH
OPOAYKIUS € IeJl TIOKPUBAHE Ha MOTEHLHUAIHU 3aryOu oT mpupoanHute BiausHuA. [lo TO3M
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HAUMH T€ C€ MpEANna3BaT OT HEJJOCTUT WJIH JIUIICA HA 0OOPOTHHU CPEJCTBA U HEBB3MOXHOCT J1a
noracsiBaT 3aJbJDKEHUSATA CH KbM KPEIUTOPU. 3a ChKaJIEHHWE 3aCTPaxOBATEIHUTE MPEMHUU
Cpely NpUupoIHU OeICTBUS WK OOJIECTH ca BUCOKH M MHOT'O MPOU3BOJUTENH HE MOTaT J1a CU
U MO3BOJIAT. B TakuBa cilydau, ako 3eMEAEJICKUAT MPOU3BOJUTEN, MOIYUYUI 3E€MEIEICKU
KpPEAUT, IPETHPIIN 3ary0u mopajau 00JIeCT WU MPUPOJHU YCIOBHS, Hall-100pOTO pelieHue €
Ja ce oObpHE BeaHAra KbM CBOSI KPEIUTOP W 3aCJHO Ja HAMEpPST PELICHUs, CBBP3aHH C
MOJI3BaHMSI OT HETO KPEIuT.
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COMPARING THE EUROPEAN COUNTRIES AND TURKEY
FOR SOME ORGANIC PRODUCTS

Derya Ilkay Abdikoglu, Gokhan Unakitan, Yasemin Oraman, Fuat Yilmaz
Namik Kemal University, Department of Agricultural Economics, Tekirdag, Turkey

Abstract: Organic agriculture is a production system that sustains the health of soils,
ecosystems and people. It relies on ecological processes, biodiversity and cycles adapted to
local conditions, rather than the use of inputs with adverse effects.

The regions with the largest areas of organic agricultural land are Oceania
(22,8 million ha, which is almost 45% of the world’s organic agricultural land) and Europe
(12,7 million ha, 25%). Latin America has 6,7 million ha (13%) followed by Asia
(4 million ha, 8%), North America (3 million ha, 6%) and Africa (1.7 million ha, 3%).

Organic agriculture in the world is developing rapidly. In 2015, organic agriculture is
made in 179 countries on 51 million hectares. European and North American countries have
the largest market share in 75.7 billion Euros organic product market.

In this study, comparative production advantages of selected organic products in
European countries were calculated as an index on the basis of countries. The index used in
the calculation is based on Balassa's index. Therefore organic and non-organic production
quantities of selected products were used. These selected products were olives, grapes, apples,
wheat, barley and potatoes. The data is obtained from the FAO and EUROSTAT databases
covering the years 2012-2016.

According to the results, Slovenia has the largest share of organic olive production in
European countries. The other countries that are leading in other organic production are:
Belgium in organic grape production, Estonia in organic apple production, Italy in organic
wheat and organic barley production, and Lithuania in organic potato production. The
countries with the highest ratio of total organic crop area to total agricultural area are
Liechtenstein, Austria and Sweden respectively.

Keywords: Balassa, European countries, agricultural production, organic farming.
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INTRODUCTION

Today the transition of organic farming has gained great importance in the face of
adverse effects of conventional agriculture and agricultural products.

Organic agriculture is a system that relies on ecosystem management rather than
external agricultural inputs. Organic agriculture considers potential environmental and social
impacts by eliminating the use of synthetic inputs, such as synthetic fertilizers and pesticides,
genetically modified seeds and breeds, preservatives, veterinary drugs, additives, and
irradiation. These are replaced with site-specific management practices that maintain and
increase long-term soil fertility and prevent pest and diseases (Anonymous, 2018a)

In developed countries, demand to organic products has begun with consumers and
environmental organizations which forced transition to organic farming and increase in
organic product markets.

There are numerous studies about organic production have been carried out in Turkey
(Gubbuk et al. (2004), Demiryiirek et al. (2008), Demiryiirek (2011)) and abroad (Weibel
(2002), Dimova et al. (2015)).

In 2015 there were 179 organic producer countries in the world (Willer and Lernoud,
2017). Total organic product producers have reached 2,4 million in 2015. Over the last four
years, organic production area has increased by 35,3% in the world. Organic product
cultivation area was 37,6 million hectares in 2012 and 50,9 million hectares in 2015. Total
organic production area was 1.1% of total agricultural land in 2015.

The aim of this study is to calculate organic production share for each European
country in the organic production of European countries for some crops.

ORGANIC PRODUCTION IN WORLD AND EUROPEAN COUNTRIES
The countries with the largest organic product area in the world in 2015 are Australia
(22,7 million ha), Argentina (3,07 million ha) and USA (2,03 million ha).

Australia I 2269
Argentina N 3,07

USA mmmm 203

Spain N 1,97

China W 1,61

Italy Wl 149

France M 1,38
Uruguay HEE ],31

India WEE 1,18
Germany W 1,09

0,00 5,00 10,00 15,00 20,00 25,00

Organic Agricultural Land (Million hectares)
Figure 1. Countries with the largest organic production area (2015)
European countries' organic production area increased by 13,4% between 2012 and

2015 (Willer and Lernoud, 2017). Countries with the largest organic product production area
among European countries in 2015 are: Spain (1.97 million ha), Italy (1,49 million ha) and
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France (1,38 million ha). Liechtenstein (30,2%), Austria (21,3%) and Sweden (16,9%) have
the highest percentage of organic production area in total agricultural land.

In this study, the organic production quantities of olive, grape, apple, wheat, barley of
the European countries were examined.
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Organic Production

EQOlives ®Grapes ®Apples B Wheat HBarley B Potatoes
Figure 2. European Countries Organic Production in Selected Products Between 2012 — 2016

In 2012 total organic olive, grape, apple, wheat, barley and potato production were
145 thousand, 733 thousand, 74.4 thousand, 740 thousand, 296 thousand and 114 thousand
tons respectively (Figure 2). After four years, in 2016 the production of the same products
were 461,9 thousand, 349,1 thousand, 157,7 thousand, 848 thousand, 306,1 thousand and
201,7 thousand tons respectively.

MATERIAL AND METHOD

The data used in the study are obtained from Statistical Office of the European Union
(EUROSTAT) and Food and Agriculture Organization of the United Nations (FAO) database
between 2012 and 2016. The data obtained from the databases include the organic production
quantity and production quantity of olives, grapes, apples, wheat, barley and potatoes.

Revealed Comparative Advantage (RCA) idea was first described by Liesner (1958).
The index created to compare the competitive power of the United Kingdom's Common
Market Countries was made functional by Balassa (1965). It is an index used in international
economics for calculating the relative advantage or disadvantage of a certain country in a
certain class of goods or services as evidenced by trade flows. In other words, the Balassa
Index compares the country's domestic specialization (the share of the RCA index) for a
product (or sector) with the specialization of the world (or the region) (Beningo, 2006).

Each country’s organic production ratio is compared with European total organic
production ratio by using a formula based on Balassa’s Index.

The index includes production averages of the countries for last 5 years. Each organic
product’s index (/) is calculated using the formula below:

=25=
Academic publishing house ,, Talent
University of agribusiness and rural development - Bulgaria



Cnucanue 3a Hayka ,,Hoeo 3uanue* 7-2 (2018)

Where OP is organic production, P is conventional production, 7, j and E refer to
product, country and European countries respectively.

The dividend part of the formula is the percentage of selected organic product in
country’s total production and divisor part of the formula is the percentage of the product in
European countries’ total production.

RESULTS

Olives

Among the countries producing organic olives between 2012 and 2016, the countries
with the highest average organic production are: Italy (501.4 thousand tons), Spain
(164,3 thousand tons) and Turkey (91 thousand tons) (Anonymous, 2018b). In total olive
production Spain (6,04 million tons), Italy (2,55 million tons), Greece (2,23 million tons) and
Turkey (1,74 million tons) are the first fourth countries (Anonymous, 2018c).

The country with the highest index ratio of organic olive production is Italy with 5,45
(Table 1). In other words, Italy is the country with the highest organic olive production among
the European countries. Turkey is second with 1,45, Spain is third with 0,75, while Greece is
ranked fourth with 0,65.

Table 1. Olives and Organic Olives Production Quantities and Production Indices

Organic Total
Country Production* Country Production** Country Index***
(000 tonnes) (000 tonnes)
Italy 501,39 Spain 6 038,68 Italy 5,45
Spain 164,34 Ttaly 2 549,37 Turkey 1,45
Turkey 90,97 Greece 2 226,25 Spain 0,75
Greece 51,83 Turkey 1 738,80 Greece 0,65
Source: *EUROSTAT ** FAO, ***Calculated according to formula
Grapes

The countries with the highest average organic grape production value between 2012
and 2016 are: Italy (374,3 thousand tons), Spain (297,8 thousand tons) and Turkey
(45,6 thousand tons) (Anonymous, 2018b). Considering grape production of the same
countries Italy (7,6 million tonnes), Spain (6,15 million tons) and Turkey (4,01 million
tonnes) are the first three countries produce most grape (Anonymous, 2018c¢).

The country with the highest index ratio of organic grape production is Italy with 2,53
(Table 2). Spain is second with 2,49 and Greece is third with 2,29. Turkey ranks sixth with
0,58.

Table 2. Grapes and Organic Grapes Production Quantities and Production Indices

Organic Total
Country Production* Country Production** Country Index***
(000 tonnes) (000 tonnes)
Italy 374,26 Italy 7 595,22 Italy 2,53
Spain 297,77 Spain 6 153,62 Spain 2,49
Turkey 45,54 Turkey 4014,21 Greece 2,29
Greece 34,56 Romania 811,46 Bulgaria 1,09
Bulgaria 5,03 Greece 774,27 Croatia 0,75

=26=

Axademuuno uzoamencmeo ,, Tananm *

Bucwe yuunuwe no acpobusnec u passumue Ha pecuorume - 111060us



New knowledge Journal of science 7-2 (2018)

Organic Total
Country Production* Country Production** Country Index***
(000 tonnes) (000 tonnes)
Romania 3,41 Hungary 421,76 Turkey 0,58
Hungary 2,87 Bulgaria 238,38 Slovenia 0,47
Croatia 2,29 Croatia 156,29 Hungary 0,35
Slovenia 0,92 Slovenia 99,82 Romania 0,22
Source: *EUROSTAT ** FAO, ***Calculated according to formula
Apples

The countries with the highest average organic apple production value between 2012
and 2016 are: Turkey (48,6 thousand tons), Italy (41,8 thousand tons) and Poland
(15,4 thousand tons) (Anonymous, 2018b). Considering apple production of the same
countries Poland (3,19 million tonnes), Turkey (2,8 million tons) and Italy (2,3 million
tonnes) are the first three countries produce most apple (Anonymous, 2018¢).

The country with the highest index ratio of organic apple production is United
Kingdom with 5,17 (Table 3). Bulgaria is second with 3,57 and Netherlands is third with 3,18.
Turkey ranks sixth with 2,47.

Table 3. Apples and Organic Apples Production Quantities and Production Indices

Organic Total
Country Production*  Country  Production** Country Index***
(000 tonnes) (000 tonnes)
Turkey 48,62 Poland 3186,16 UK 5,17
Italy 41,83 Turkey 2 798,69 Netherlands 3,18
Poland 15,38 Italy 2 322,22 Serbia 2,58
UK 14,52 Hungary 608,06 Italy 2,56
Spain 9,52 Spain 567,00 Turkey 2,47
Netherlands 7,17 Romania 486,61 Spain 2,38
Serbia 6,27 UK 298,83 Greece 1,55
Hungary 5,23 Serbia 344,55 Romania 1,34
Romania 4,60 Netherlands 320,20 Hungary 1,22
Slovakia 4,14 Greece 262,00 Poland 0,69
Source: *EUROSTAT ** FAO, ***Calculated according to formula
Wheat

Among the countries producing organic wheat between 2012 and 2016, the countries
with the highest average organic production are: Italy (305 thousand tons), Turkey
(229,6 thousand tons) and Romania (104,8 thousand tons) (Anonymous, 2018b). In total
wheat production Turkey (20,9 million tonnes), United Kingdom (14,5 million tonnes),
Poland (10,3 million tonnes) and Italy (7,5 million tons) are the first fourth countries
(Anonymous, 2018c).

The country with the highest index ratio of organic wheat production is Italy with
12,53 (Table 4). In other words, Italy is the country with the highest organic wheat production
among the European countries. Sweden is second with 10,82, Romania is third with 4,42,
while Turkey is ranked fourth with 3,39.
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Table 4. Wheat and Organic Wheat Production Quantities and Production Indices

Organic Total
Country Production*  Country  Production** Country Index***
(000 tonnes) (000 tonnes)
Italy 305,25 Turkey 20 870,00 Italy 12,53
Turkey 229,58 UK 14 523,06 Sweden 10,82
Romania 104,78 Poland 10 301,43 Romania 4,42
Sweden 93,90 Italy 7 508,11 Turkey 3,39
UK 42,64 Romania 7 314,50 Lithuania 2,57
Spain 39,16 Spain 6 440,54 Hungary 2,17
Hungary 34,38 Bulgaria 5196,29 Spain 1,87
Lithuania 28,84 Hungary 4 890,13 Eé;ﬁinc 1,59
Czech Rep. 25,28 Czech Rep. 4 878,18 UK 0,91
Greece 23,70 Lithuania 345591 Poland 0,45
Source: *EUROSTAT ** FAO, ***Calculated according to formula
Barley

The countries with the highest average organic barley production value between 2012
and 2016 are: Italy (93,9 thousand tons), Spain (56,5 thousand tons) and United Kingdom
(44,9 thousand tons) (Anonymous, 2018b). Considering barley production of the same
countries France (11,4 million tonnes), Spain (7,5 million tons) and Turkey (7,2 million

tonnes) are the first three countries produce most barley (Anonymous, 2018c).
The country with the highest index ratio of organic barley production is Italy with
31,16 (Table 5). Sweden is second with 7,98 and Romania is third with 3,36. Turkey ranks

seventh with 1,64.

Table 5. Barley and Organic Barley Production Quantities and Production Indices

Organic Total
Country Production*  Country  Production** Country Index***
(000 tonnes) (000 tonnes)
Italy 93,89 France 11357,85 Italy 31,16
Spain 56,52 Spain 7 525,82 Sweden 7,98
UK 4491 Turkey 7 200,00 Romania 3,36
Sweden 4398 UK 6 710,00 Spain 2,29
France 42,37 Poland 3358,07 UK 2,05
Turkey 38,62 Czech Rep. 1 802,79 Finland 1,81
Romania 16,88 Finland 1 697,94 Turkey 1,64
Greece 11,78 Sweden 1 683,74 Czech Rep. 1,17
Finland 10,06 Ireland 1 574,76 France 1,14
Czech Rep. 6,91 Romania 1 536,94 Poland 0,41

Source: *EUROSTAT ** FAO, ***Calculated according to formula
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Potatoes

The countries with the highest average organic potatoes production value between
2012 and 2016 are: Netherlands (52 thousand tons), United Kingdom (32,6 thousand tons)
and Sweden (19,8 thousand tons) (Anonymous, 2018b). Considering potatoes production of
the same countries Poland (7,9 million tonnes), Netherlands (6,7 million tons) and United
Kingdom (5,42 million tonnes) are the first three countries produce most potatoes
(Anonymous, 2018c¢).

The country with the highest index ratio of organic potatoes production is Sweden
with 17,32 (Table 6). Italy is second with 6,27 and Netherlands is third with 5,55. Turkey is
on the tenth place with 0,25 ratio.

Table 6. Potatoes and Organic Potatoes Production Quantities and Production Indices

Organic Total
Country Production*  Country  Production** Country Index***
(000 tonnes) (000 tonnes)
Netherlands 52,06 Poland 7 851,52 Sweden 17,33
UK 32,65 Netherlands 6 725,75 lItaly 6,27
Sweden 19,78 UK 5422,00 Netherlands 5,55
Latvia 17,75 Turkey 4 490,65 Greece 5,49
Poland 17,21 Belgium 3566,23 UK 4,32
Belgium 12,76 Romania 2 932,72 Belgium 2,57
Italy 11,98 Spain 2263,27 Poland 1,57
Finland 5,62 Italy 1372,39 Spain 1,44
Greece 5,52 Sweden 819,72 Romania 0,57
Spain 4,55 Greece 721,23 Turkey 0,25

Source: *EUROSTAT ** FAO, ***Calculated according to formula

The European countries with the largest organic production areas and their shares are
Liechtenstein (12,08), Austria (8,52), Sweden (6,76), Estonia (6,6) and Switzerland (5,24)
(Willer and Lernoud, 2017).

Liechtenstein I (2,08
Austria I 8,52
Sweden NN 6,76
Estonia NI 6,6
Switzerland NS 524
Latvia I 5,12
Italy I 4,68
Czechia IS 4,52
Finland I 4
Slovakia [N 334

0 2 4 6 8 10 12 14

Figure 3. Top 10 European countries with the highest organic production areas (2015)
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CONCLUSION

In this study, the organic production quantities of olive, grape, apple, wheat, barley
and potato in European countries were examined. When compared to European countries’
organic olive production share, the countries with the highest ratio between organic olive
production and total olive production are Italy, Turkey and Spain.

Countries with the highest organic grape production ratio are Italy, Spain and Greece
respectively. Turkey ranks sixth among European countries’ organic grape production share.

Countries with the highest organic apple production ratio are the United Kingdom,
Netherlands and Serbia while Turkey is on the fifth place.

Compared with European countries’ organic wheat production ratio, the countries with
the highest organic wheat production share are Italy, Sweden, Romania and Turkey.

In organic barley production, countries with the highest ratio are: Italy, Sweden and
Romania. Sweden, Italy and Netherlands are the countries with the highest ratio of organic
potato production. Turkey is ranking seventh and tenth in organic barley and potato
production respectively.

Turkey ranks in top 3 countries among the Europe in olives, grapes, apples and wheat
in both organic production and total production. Contrary, Turkey’s ratio is far behind the
European countries’ organic production ratio.

Highest share of the production is organic in the countries that are not in a leading
position in production. This causes these countries to have a high organic production ratio.
Policies should be developed for leading countries in agricultural production to increase their
organic production to help sustainability in agriculture and public health.

The benefits and necessity of organic farming should be explained to both producers
and consumers to widespread organic agriculture. Also, governments should support these
activities.

As the of organic agriculture expands, Turkey’s organic production share is likely to
be increased among the European countries. As a result, it is predicted that the incomes of
producers and foreign trade opportunities will increase and consumers’ access to healthy food
will be easier.
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Abstract: The aim of this study is to analyse the external and internal factors affecting
organic food industry in Turkey. Organic food industry used to be a niche market segment
where one can only find it at particular food section or retailers. But in the late 1980s, organic
food demand has grown tremendously. This study used the framework suggested for the
purpose of analysing the organic food industry in the Turkey. Based on the macro
environment framework, the model used the PESTLE analysis and besides; SWOT analysis
tends to be more product specific as an individual or an entity conducts this analysis based on
that products. SWOT analysis helps to interpret the findings of the PESTLE analysis to
determine the business’s strengths and weaknesses, and opportunities and threats. It is
important, as a part of the internal focus, to conduct the SWOT analysis prior to completing
organic food industry plan.

In this study, firstly, at the macro-environment level for organic food industry, we
have discussed about the PESTEL mode, which is useful for management to run an analysis
on the environment the company is sitting in. Lastly, at the organic food sector level, we
investigate the SWOT analysis model. The model is powerful as it matches both the internal
as well as external factors in the analysis. By considering the situation inside the organization,
the model suggests how a company can exploit opportunity in the external environment.

Keywords: organic, food, Turkey, market.

33


http://science.uard.bg/

Cnucanue 3a Hayka ,,Hoeo 3uanue* 7-2 (2018)

INTRODUCTION

Every company in a business has certain frameworks that they follow in order to
understand the market they are catering to. They usually keep on checking the nerve of the
market where they want to focus their products upon. Certain companies carry out field work
in form of market research through which they conduct surveys or employ other techniques
by which to gauge the market needs and trends.

It is known that then there are other analysis methods that allow for a more holistic
approach towards determining trends and then setting strategies. From a strategic
management’s perspective, there are certain tools that permit the knowledge of the market and
the surrounding environment in depth, but the most famous ones are PESTLE and SWOT
analysis.

In analysing the macro-environment, it is important to identify the factors that might in
turn affect a number of vital variables that are likely to influence the organization’s supply
and demand levels and its costs (Kotter and Schlesinger, 1991; Johnson and Scholes, 1993).
The “radical and ongoing changes occurring in society create an uncertain environment and
have an impact on the function of the whole organization™ (Tsiakkiros, 2002). A number of
checklists have been developed as ways of cataloguing the vast number of possible issues that
might affect an industry. The analysis examines the impact of each of these factors and their
interplay with each other on the business. The results can then be used to take advantage of
opportunities and to make contingency plans for threats when preparing business and strategic
plans (Byars, 1991; Cooper, 2000).

When planning an entrepreneur, it is important to learn about the internal and external
factors that can affect the project. There are some excellent strategic planning methods that it
can be used analyse all these factors. SWOT analysis and PESTLE analysis are two of the
most frequently used planning methods. The aim of this study, at the macro-environment
level for organic food industry, it has been discussed about the PESTLE mode, which is
useful for entrepreneurs to run an analysis on the environment the industry is sitting in.
Lastly, at the organic food sector level, it is investigated by the SWOT analysis model. The
model is powerful as it matches both the internal as well as external factors in the analysis. By
considering the situation inside the organization, the model suggests how a company can
exploit opportunity in the external environment. Both these measures give an in-depth view to
the company regarding the environment they’re in or are about to enter and also about the
products or the services with which they plan to enter the marketplace.

Organic foods are made according to certain production standards. For the vast
majority of human history, agriculture can be described as organic; only during the 20th
century was a large supply of new synthetic chemicals introduced to the food supply. This
more recent style of production is referred to as "conventional". Under organic production, the
use of conventional non- organic pesticides, insecticides and herbicides is greatly restricted
and saved as a last resort, pesticides. If livestock are involved, they must be reared without the
routine use of antibiotics and without the use of growth hormones, and generally fed a healthy
diet, growth hormones.

Organic production systems are designed to produce optimum quantities of food of
high nutritional quality by using management practices, which aim to avoid the use of
agrochemical inputs and which minimise damage to the environment and wildlife (UKROFS,
2004).

The objective of organic farming can be related to the perception towards meeting
eco-friendly environment by avoiding synthetic fertilizers, herbicides and pesticides. The
farming activity of organic food very much dependent on nutrient inputs from maneuvers and
mulches, biological nitrogen fixation, crushed minerals and microbial preparations (Stacey,
2004). Stacey (2004) also highlighted that the organic farming relies on nutrient inputs from
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manures and mulches, biological nitrogen fixation, crushed minerals and microbial
preparations.

Organic farming is a popular trend both among consumers and producers. It can be
taken a closer look at this movement adopted by most of us as part of a healthier diet. Organic
farming is an eco-friendly means of production based on sustainable productivity that doesn’t
use artificial components such as chemical fertilizers or pesticides. Each step of this licensed
system which is based on soil fertility and food safety is monitored and registered by a variety
of means.

The first requirement for organic farming is that the land should be away from
traditional fields, busy main roads, heavy industry facilities, mines, urban waste dumping
areas, rivers that contain harmful waste, and ground waters. The most prominent cost of
organic farming is time and effort considering that it is done manually and it aims to cultivate
adequate amounts of produce without harming the soil - rather than aiming at maximum
productivity at any cost.

Consumers place high priority on being certain that what they buy is “organic” and
locally produced with these standards. Organic farming in Turkey is constantly inspected by
Turkey’s Directorate of Provincial Food, Agriculture and Livestock within the framework of
the authorization scheme granted to the certification organization. The authorities also
conduct analyses of the soil, leaf, water and products throughout the entire process.

Interestingly, Turkey is actually a major regional producer of organic produce, mostly
fruits and vegetables, with exports totalling close to $100 million annually. However, imports
are beginning to creep into the market mix. In terms of sales, there are a few distinct product
categories holding big chunks of Turkey’s overall organic food and beverage sector makeup.
The top three sectors with the largest market share are (Anonymous, 2018):

* Dairy (including cheese) - 21,8%;

* Baby food - 14,8%;

* Sweet and savoury snacks - 13,6%.

METHOD

The aim of this study is to analyze the organic food sector. By focusing on the
components for the organic food sector, the study is trying to relate the implication of macro
environment towards the industry growth pattern. The study is looking forward to analyze the
impact of the changes in PESTEL aspects drives the changes on organic food sector. SWOT
analysis was used in this study together with PESTLE analysis. PESTLE and SWOT are
closely related approaches to business analysis. PESTLE is an acronym that stands for
political, economic, social and technological influences on a business. SWOT is a situational
analysis tool for company leaders that involves assessing strengths, weaknesses, opportunities
and threats. PESTLE has correlates strongly with the threats component of SWOT, but also
has relevance to the opportunities assessment.

MACRO ENVIRONMENT ANALYSIS - PESTLE

The analysis of each variation of PESTLE has three main elements. These elements
include:

a. External factors,

b. Implications of external factors and

c. Relative importance of implication of external factors.

The analysis will involve answering few questions such as those influences in the
present time and also in the next few years. The study will also include the analysis on the key
drivers of change in the external environment that will affect organic food sector in Turkey.
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To analyse the macro environment, there are few considerations that need to be taken
carefully. Firstly, entrepreneurs need to understand the external environment and the
interconnections of various factors to be able to understand and translate to the business
planning and decision-making process.

Figure 1. Elements in the PESTLE components

The use of analyses framework such as the Macro Environment, which uses the
PESTLE analyses as a tool, is seen as a source for improvisation in businesses. Each element
in the analysis enables entrepreneurs to look into possible aspects and issues that may act as a
barrier towards development and profit. As the elements are studied and observed,
entrepreneurs will be able to gain insight into what is to be expected and what is to be avoided
in order to achieve their targets and missions.

The PESTLE analyses are useful when a company decides to enter its business
operations into new markets and new countries. The use of PESTLE, in this case, helps to
break free of unconscious assumptions, and helps to effectively adapt to the realities of the
new environment especially for the organic food entrepreneurs.

This study looks into how a systematic method can be used to analyse the external
environment that can influence the organic food industry in the Turkey (Oraman, 2014). The
systematic approach to analyse the PESTLE analysis in the Turkey is based on the model
established by Renewal Associates (2003) called “PESTLE Analysis — A model Framework™.

The questions to ask are:

What are the key political factors likely to affect the organic food industry?
What are the important economic factors?

What cultural aspects are most important?

What technological innovations are likely to occur?

What current and impending legislation may affect the industry?

What are the environmental considerations?

1. Political

The political aspect in the analysis would include elements such as global and national
political levels. Apart from that, political changes at regional, local and community trends
would likely to pose an impact on the organic food industry as well.
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This dimension of the PESTLE analysis model reflects governmental influence on
business and industry. In Organic Foods Market’s case, the following are the most significant
political external factors in the macro-environment:

1. Regulations on organic food (opportunity)

2. Free trade agreements (opportunity)

3. Low labour standards in developing countries (opportunity)

Organic foods market has the opportunity to further improve its standards to ensure
proper labelling of organic products. The firm also has the opportunity to expand its business
based on advantages of free trade agreements, such as through new locations overseas.

In analysing the political aspect, there are few elements that can affect the industry.
There are some questions that can be forwarded to determine the significance of a political
influence:

a. What type of policies adopted by the government with regards to the organic food
industry?

b. What type of tax policy is being practice in the tax policy?

c. What techniques would the Turkey government use for economic management?

d. What policies of redistribution income the Turkey government is practicing?

e. Is the Turkey government likely to spend any extra or the same level of government
expenditure?

The impact from government policies in the organic food industry in Turkey is
evident. Turkish lifestyles are changing. Young Turks are busier, more active and, seemingly,
more health conscious than ever before. A shake-up in consumption habits is sweeping the
nation — not least in the organic food sector. At present, awareness of organic produce and
consumption is a little low. Many Turkish consumers feel greener, health-orientated products
are something of a luxury item. Those who do eat and drink organic offerings tend be higher
educated, live in urban areas and enjoy higher income levels.

While this purchaser profile could prove off-putting for exporters, it actually reflects
Turkish societal trends. Turkey’s middle class has risen to be around 41% of the population
since the mid-90s (Anonymous, 2018). With a GDP per capita of over $11 000, Turkey is a
whisker away from achieving OECD High Income status. Additionally, Turks are
increasingly turning towards healthy foods. While there is some way to go before Turkey’s
entire population is clued up on the benefits of organic food and drink, sales are starting to
grow — mainly in the pre-packaged sector. Sales of health foods grew 24% from 2013 to 2014.
As of 2015, the market for packaged organic food and drink in Turkey is valued at
$90 million. By 2020, it is expected to reach over $170 million (a compound annual growth
rate of 12,9%). With growth remaining both healthy and steady, Turkey’s potential for
organic foods is becoming clearer each year.

The implication of government agencies highlighting the need for healthy food dieting
and as well as suggesting that organic food is one of the healthy eating solution poised
tremendous positive effect to the organic food industry (Soil Association, 2005).

During the conversion period of trying to promote the organic food industry, the
government played a major role by having a policy to support the growth. Implication of the
changes of government’s intention to stimulate the industry led to a positive growth. In fact,
the policy then managed to get the private sector to be involved in terms of marketing and
retailing.

Intrinsically, the impact on organically produced food seems to be positive with
several policies in place. Since there is a significant relationship between politics and the
industry, it is important that businesses keep abreast with the changes that might happen. This
would help give indication to businesses in organic food industry towards strengthening its
position in the Turkey market.
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2. Economical

In this dimension of the PESTLE analysis model, the impacts of economic conditions
are determined. Organic food market must address the following economic external factors in
macro-environment:

+ Economic stability (opportunity)

+ Higher employment rate in the Turkey (opportunity)

+ Rising labour costs in developing countries (threat)

The national and local trends should be among the elements analysed in the
economical environment variance. Factors such as the trend of consumptions, disposal
income level, gross domestic per capita need to be analysed. According to Braun J. (1994),
the economic models suggest that the adoption by consumers and entrepreneurs on supply and
demand for a product could lead to a widespread adoption.

Discussion about economic growth in a country is crucial for any economic activities
such as the organic food industry. In the Turkey, to help the economy grow, a chancellor is
needed to maintain the level of demand in the economy. A chancellor is responsible for the
country’s financial policy. They have two options either to improve or maintain the levels of
the economy’s growth. The two options are either through fiscal policy or monetary policy.
The change in the policy would either encourage spending, cut taxes or cut interest rates.
These activities would then affect the industry especially in the areas that are being focused.
Growth in the economic sectors will improve the level of income and thus improve the living
standards for the people. As such there are four elements that possibly impact the growth or
demand of organic food or farming. High level of economic growth (growth in GDP), low
level of unemployment, low level of inflation and external balance between exports and
imports are important elements that entrepreneurs need to focus upon.

The changes in the economic factors show that it can cause long-term impact
especially when there is a discussion about the future implication. Nevertheless, depending on
the economic policy, the use of the framework should consider the scale of impact by time
and dynamics.

3. Social

This dimension of the PESTLE analysis model identifies the social conditions that
influence consumers, employees and investors. In Organic Foods Market’s case, the following
are the social/sociocultural external factors in the macro-environment:

+ Increasing emphasis on healthy lifestyles (opportunity),

# Increasing cultural diversity (opportunity),

+ Increasing wealth gap (threat),

Organic Foods Market has the opportunity to grow based on high quality organic
products that satisfy the healthy lifestyles trend.

The analysis on the social aspect should involve elements such as demographic,
consumer behaviour, lifestyle, perception etc that can affect the food industry. The driving
forces at the collective and the individual levels would often determine the environmental
setting for a consumer’s behaviour. The collective level refers to technical, economic,
demographic, institutional and cultural developments. The individual level refers to the
consumers, who have different needs, which may be more or less satisfied, are confronted
with opportunities for consumption, and have various abilities to consume these opportunities.
Furthermore, consumers may be more or less uncertain, depending on the difference between
expected and actual outcomes of their behaviour.

The elements of social attitudes such as social class and socio-economic groupings
have impact on the industry of organic food. The implication of the two elements is evident in
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the demand trend for the organic food. The habit of healthy eating diet and the perceived
value that organically produced food is closely connected to healthy food and nutrition,
influences the demand for organic food (Wilcock, et. al, 2004). Apart from social class,
elements such as income distribution at national, regional and occupational level too plays a
role in changing the demand or activity to organic food industry (Powell, et. al, 2002).

Studies on consumer behaviour like theories about human needs, motivational
processes and social learning theory explain parts of the processes that determine consumer
behaviour (Jager, 2000). On top of that, changing lifestyles will impact the eating habits and
consequence on the organic food market.

The demands for organic food are towards the incremental trend (Soil Association,
2005). It is driven by consumer’s perception of the quality and safety of these foods. The
concern about food safety has provoked people to consume more organic food though it is
more expensive. This increases the market value for organic food industry.

4. Technological

In the 21st century, one cannot avoid highlighting about the changes that are taking
place in technological aspects. The analysis of these aspects can be scanned in two scenarios
as we apply it into the organic food industry in the Turkey. The first scenario is on the
management of organic farming techniques and machineries. The second scenario would be
on the content and nutrition of the type of organic food produced. Apart from that, the
progress in the area of telecommunications, transportation, marketing and business
technology also has great influence on the food industry market.

Technology plays a crucial role in the development of a business. There are a number
of claimed social and environmental factors that have a positive impact on especially the
organic farming and growing. These include causing less pollution, benefiting biodiversity,
producing less waste and being beneficial to animal welfare. On the produce front, organic
foods and drinks are claimed to contain more vitamins and minerals, less nitrates and
pesticide residues, and not to contain antibiotics and most food additives. No organic foods
contain genetically modified (GM) ingredients. These are the result gained from the existence
of technological developments and researches.

Though food production is a global industry, there is much debate about modern
production methods and acknowledgment of modern techniques in agriculture. It is claimed to
exhaust the land though it produces resources with are cheap and in large quantity. The role of
technology is inevitably important in organic food sector. The scenario of farming technique
1s enhanced with the production method. The organic industry has been invested with intense
capital support while other method such as screw driver plants and outsourcing has been
crucially vital in changing the way organically produced food is produced.

Turkey’s organic food industry is small compared to some countries in the EU but is
growing very fast. The fact that the Turkish farming industry is staggering from one crisis to
another, farmers are opting to find solutions to improve their profitability. Many more farmers
are turning from intensive agriculture to niche market requirement by producing high quality
specialty food that is organic. Apart from new productivity techniques and new type of food,
the development in technology has also improved the way organic food is distributed or
marketed. The Internet revolution has enabled the farmers to bypass the retailers and
communicate directly to the end users. The impact of technology change has brought more
changes to the organic industry thus has helped introduce to the world.

The development in technology has also contributed a great deal especially in the area
of organically produced food. For example; the addition of probiotic and prebiotic ingredients
to yogurts and other dairy products is one of the contributions. Apart from this, some of the
organic food range has also been recognized as comprising cholesterol-lowering ingredients
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that contain sterol esters, which are not absorbed by the body. This supports the demand from
the market that is high on low fat and reduced-sugar foods.

Organic produce is usually found to contain no pesticide residues. If residues exist,
they are significantly very low in organic compared to non-organic produce
(https://www.soilassociation.org). Alternatively, the impact of technological change is also
evident in the pest control activity in organic farming. Farmers are beginning to take right
decisions at right time such as growing crops that are disease and pest resistant. The
technological improvement also enables farmers to choose sowing seasons that prevent pest
and disease outbreaks. Technological advancement also provided the farmers with better
farming management system to increase the population of natural predator that have natural
capability to control insects, diseases and weeds (Hannigan, 2005).

In organic food industry there is a range of technological issues that should be taken
into consideration: starting from production and packaging to effectiveness of product
delivery - logistics. The storage period of organic products is short (in average 36 hours, max
72 hours). It means that demand for these products is always higher than organic (eco) farm’s
capacity(The World of Organic Agriculture Statistics and Emerging Trends, 2017).

5. Legal

Organic food products sold on the Turkish market have to be certified according to
Turkish law (Laws no. 5262 of 03/12/2004, published in the Official Gazette no, 25659, and
no. 27676 of 18/08/2010, and amendments). The inspection and certification body should be
authorised by the Ministry of Food, Agriculture and Livestock, based upon certain criteria.
Product should carry a label containing the information specified in the regulation. In order to
be sold as organic in the Turkish domestic market, certification according to Turkish
regulations is compulsory, and this must be carried out by certification bodies authorised by
the Ministry of Food, Agriculture and Livestock. However, any food products can be certified
for export according to other official or private standards. The use, size and colour etc. of the
organic logo is specified in Turkish legislation. The use of the organic logo is compulsory.
For imported organic products and products in conversion the logo cannot be used.

Legal aspects related to food industry will continue with the changes in the
government policy now and in the future. The impacts from the changes in legal factors are
eminent and every change made by the government, normally would worry the farmers. In the
organic food industry, government policies, regulations and international food standard
requirement are some of the important elements that needs to be considered. Government
policy to encourage the farming of organically produced food, consumer’s consciousness
about the safety and reality of organic food benefits and also the international exposure both
in locally and regulation on maintaining the quality of organic food needs to be observed
constantly.

The element of legislation that are often seen as great potential impact comprises the
consumer legislation, consumer protection, sale of goods and trade description. It affects in
the area of supply of goods and services, weight and measures, food safety, food labelling and
consumer safety.

Besides, producers making production under Organic Farming are provided with the
following support payments by the Ministry of Food, Agriculture and Livestock;

* According to the Decision No. 2012/3106 on Agricultural Supports of 2012 and the
Notification No. 2012/60 on Support Payments for Organic Farming; -35 TL/decare for fruits
and vegetables and 10 TL/decare for field crops(https://www.tarim.gov.tr).

* According to the Notification No. 2012/60 on Additional Support Payments for
Organic Animal Husbandry(https://www.tarim.gov.tr).
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Figure 2. The Flowchart of Turkish Organic Farming System

In addition to supports paid for animal husbandry, 50% support payments for organic
farming to the farmers making organic animal production in livestock sector, sheep and goat
sector, beekeeping and aquaculture sector.

6. Environmental

Organic foods are often perceived as one of the environmentally friendly method of
crop production. This is reflected in research done by Oraman (2014) when few of the survey
questions were related to the perception of consumers with regards to the organic food and its
environmental relationship. Hence, it is often expressed that organic farming does not give
farmers very much control over nutrient inputs versus outputs. As a consequent, organic
farmers very much rely on nutrients inputs abstracted from farmyard manures, crushed
minerals like elemental sulphur and phosphates, and nitrogen fixation. Since this is one of the
methods used by farmers, the nutrition content is often quite unpredictable in the crops
produced.

Activities on crop production have to meet the quality requirement set by the
regulations as well as customer’s environment expectations. Production of organically
produced food has to balance with the necessity of providing its customers with high quality
product. The use of plastic trays, plastic film for covering the organic foods, cardboard for the
sleeves and for the boxes prior to the distribution also contribute towards the environmental
conditions. Though the impact is that the farmers need to look for better efficiency supplier
and maximise on recycling technique, it contributes towards farmer’s production cost.
Environmental policy from the government by implementing climate change levy charged on
farmers for each unit of electricity or gas used in their production process also leaves a deep
impact on the production cost.
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As a whole, the environmental analysis should be directed towards the direct and
indirect implication of organically produced food activity. The scanning on environmental
impact on the industry can help farmers and organisations to prioritise the need to be
environmentally friendly. The weight of scale can really give a good indication in the
framework to analyse the impact of environment changes on the crops, production process,
regulation and as well as consumer’s expectation.

SWOT ANALYSIS

As previously stated, SWOT analysis helps to interpret the findings of the PESTLE
analysis to determine the business’s strengths and weaknesses, and opportunities and threats.
It is important, as a part of the internal focus, to conduct the SWOT analysis prior to
completing organic food industry plan. It is a critical part of the risk management process.

It helps to understand SWOT analysis by classifying the strengths and weaknesses as
an internal assessment of a business, so looking within a business at controllable factors. The
opportunities and threats are therefore classified as an external assessment of the business, so
looking at outside forces and influences that are beyond the businesses control.

It is seen that in the components of the SWOT analysis are:

+ External Analysis - Opportunities and Threats.

=+ Internal Analysis- Strengths and Weaknesses

The External Analysis takes a look at the opportunities and threats existing in your
organization’s environment. Both opportunities and threats are independent from the
organization. An evaluation needs to be completed drawing conclusions about how the
opportunities and threats may affect the sector.

External resources:

- Macro- Demographic/Economic, Technological, Social/Cultural, Political/Legal

- Micro- Customers, Competitors, Channels, Suppliers, Publics

Internal Resources: The Firms

STRENGTHS WEAKNESSES

OPPORTUNITIES

r organic food

Figure 3. The SWOT Matrix for Organic Food Industry
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The SWOT Matrix helps visualize the analysis. Also, when executing this analysis, it
is important to understand how these elements work together. When an organization matches
internal strengths to external opportunities, it creates core competencies in meeting the needs
of its customers. In addition, organic food firms should act to convert internal weaknesses into
strengths and external threats into opportunities. Finally, they should act to focus on himself
strengths, to shore up him weaknesses, to capitalize on him opportunities, to recognize him
threats.

CONCLUSION

The Organic food industry is an industry, which is developing, based on consumers
demands and valued perception over its contribution towards healthy eating habits. Organic
farming practices are safe and continue to preserve our natural resources are reason enough to
support the organic farmers in the Turkey. Hence, this framework is developed with an
intention to help and guide the organic farmers by looking at some of the important elements
that would play a crucial role in its sustenance and development.

Although the organic food market shows a big annual growth even in the Turkey, it
still battles with weaknesses. A life-style preferring organic foods has not sufficiently spread
in the Turkey yet, the purchase of organic food is often casual. Nevertheless, the supply falls
behind demand. For instance, meat and milk, eggs, fruits and vegetables, soya products (meat,
yoghurts) and spreads continue to be insufficient. The price of organic food is still high; some
commodities in organic quality are by up to 600% more expensive than the conventional
ones. Last but not least, a systematic support on the part of the state and government is
considerably missing. Selling organic foods through chain stores has its positives and
negatives compared with selling in specialized shops. One of the main advantages of selling
in chain stores is the possibility to sell organic foods for a lower price than in the specialized
shops of “healthy nutrition”. The surveys show, however, that it is not always like that — we
can find cases, where organic food is more expensive in the chain stores than in a specialized
shop.

This study highlights the important of pursuing and understanding the implication of
macro environment for the organic food industry in the Turkey. The potential changes and
effect on the industry can be foreseen for any changes that may take place in the environment.
It also intends to make entrepreneurs in the organic food industry in the Turkey to be
proactive in their effort to sustain their business by gaining understanding of the macro
environment analysis.
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Abstract: As a result of globalization, large and industrialized enterprises have taken
the place of small and local businesses in the food sector. These big enterprises provide cheap
products anywhere in the world including underdeveloped countries. They also allow
consuming out of season products. Large enterprises are getting more efficient and effective
than small and local businesses and are making products cheaper. Small firms that cannot
compete in the market are started to give up their production. Other small business owners
who do not give up prefer organizing and ensuring the continuity of natural production.

There is an increasing trend in natural, healthy and local products in the world.
Organic agriculture is intended to meet the needs of consumers of these products. In addition,
organic farming ensures the sustainability in agriculture. Turkey has started organic farming
for some products such as dried figs and grapes with the demand of the European organic
products market. Then legislation on organic agriculture was introduced in Turkey.

Developments in organic farming have also affected cooperation positively. The
producers that carry out organic farming activities are organized by associations, producer
associations and cooperatives. These associations are established by partners/members such
as producers, consumers, industrialists and researchers. Producers' associations were
established on the basis of product group in provinces and districts according to the relevant
law. There are different types of cooperatives, such as consumption cooperatives and laboring
women's cooperatives, which are mainly engaged in purchasing from producers and
delivering to consumers.

In this study, the organization types and purposes of organic producers in Turkey were
evaluated. For this purpose, the organic producer organizations were examined.

Keywords: organic farming, organic producer, Turkey, associations, producer
organizations, cooperatives, organizations.
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INTRODUCTION

Along with globalization, as a result of developments and innovations in the world,
industrialized big farms, which produce low cost products have taken the place of small and
local enterprises. These businesses get more yield per unit area when compared to small and
local enterprises and make production at low costs. Although this leads to more people
reaching to more food, it causes small scaled businesses in developing countries to give up on
production. The presence of small scaled enterprises resolves important problems such as
providing sustainibility of production, preventing rural migration, producing healthier food,
and destroying natural resources. Today, products, which are produced by producers who use
less chemicals, and protect the environment become increasingly important. The demand for
those products is also growing steadily. Organic agriculture is a method of production, which
meets these demands.

Organic agriculture is a method, which rules out the use of synthetic production
inputs, and replaces it with crop rotation, the use of product wastes, animal manure, green
fertilizers and non-agricultural organic wastes, the use of biological pest control methods for
diseases, pests, and weeds in agricultural pest control, and is a production system that
increases the soil activity and the organism activities in the soil (ORGUDER, 2018).

In other words, organic agriculture is a human and environment friendly production
system which has very important advantages in terms of food safety, has traceability at a level
which cannot found in any other agricultural method, protects human and environmental
health, and provides sustainability of ecological system and natural resources without
exploitation, destruction or pollution. It is a system that is defined by legal regulations and
also a production system which is ensured and recorded by the inspection and certification
institutions (Altindisli, and Aksoy, 2010).

Organic production refers to more than just a production system that covers or
excludes certain inputs. The use of synthetic agricultural chemicals, fertilizers and all
synthetic preservatives, genetically modified organisms (GMOs) and irradiation methods are
prohibited in organic agriculture (ORGUDER, 2018).

Although adhering to organic standards in organic agriculture alone is not a guarantee
for a sustainable farming system, recent research has shown that organic farms use less
energy and less farm inputs than industrial farms, support richer biodiversity, and have
healthier soils, plants, and animals (Heinberg and Bomford, 2016).

The benefits of organic farming are shown in Figure 1.

Parameters Benefits

Agriculture Increase of agricultural diversity, long term soil fertility, increase
of food quality

Environment Less pollution, less soil erosion, protection of wildlife,
production in harmony with the environment

Social Conditions Improving health conditions, better education, building a

stronger community, reducing migration from rural areas,
increasing workforce and creating better working conditions

Economic Conditions Establishing a stronger local economy, providing safer income
and increase in profits

Organizational Product cultivation at higher capacities
conditions

Figure 1. Useful Aspects of Organic Agriculture (Turhan, 2005)
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ORGANIC FARMING IN TURKEY

Organic agricultural production in Turkey began in the 1980s after the demand for
traditional products in the European organic market through the representatives of European
organic farming companies. Organic production first started in the Aegean Region, the first
products grown organically were raisins and dried figs.

The first organized organic farming movement started in 1992 with the establishment
of the "Association for Ecological Agriculture Organizations". First, the production was in
accordance with the importing countries’ legislations. But after 1991 plant production and
after 1999 animal production were made according to the Council Regulation No 2092/91 of
the European Union. In 1990s, with the commercialization of organic products all over the
world, establishing a national legislation regulating all stages of organic farming activities
from production to marketing became essential. In this respect, harmonized with the EU
legislation "Organic Agriculture Law" and "Organic Farming Regulation on the Principles
and Implementation" is currently in force (Anonymous, 2018).

The development of organic agriculture sector in Turkey is on figure 2.

Milestones of Turkey’s Organic Sector Development

2015 Last revision of the Organic Law and Regulation Turkey is still in the evaluation process of being listed

on the EU Third Country List

2011 Foundation of Department of Good Agricultural
Practices and Organic Farming

2004 Law on Organic Farming set in place

Pioneering organic companies
2002 Foundation of Bugday Association
\7 i Import: Rapunzel, Good Food Foundation, Morgenland

RAPUNZEL Morgenland

FOUNDATION

1994 Turkish National Organic Regulation issued

1992 Foundgtion of organic_ stakeholder as§qciation ETO
(Ekolojik Tarim Organizasyonu Demegi) ( Export: Mustafa Haydar Nazli, Besikcioglu, Mavi Deniz
1987 International certification bodies start become active in Turkey: BCS, IMO, Ecocert, SKAL
-1 1985 First requests from Europe for organic products from Turkey: dried fruits and nuts

Figure 2. The development of organic sector in Turkey (ETO, 2018)

Organic agriculture, which started with the demands for exports, showed significant
improvements over the years. Starting with eight products, organic agriculture has over
200 products in recent years. The organic products produced in Turkey in recent years are
increasingly diversified. They range from fresh fruit and vegetables to various field crops
such as legumes, cotton beet, medicinal and aromatic plants and dried fruits (apples, nuts,
walnuts, pistachios, dried figs, apricots and grapes) (Demirytirek, 2016).

Organic Agriculture in Turkey

Number of organic products: were increased by 58,6% from 150 to 238 between
years 2002 and 2016.

Number of farmers: were increased by 5,5 times from 12 428 to 67 878 between
years 2002 and 2016.
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Organic Production Area: is increased by 5,8 times from 89 827 hectares to
523 777 hectares between years 2002 and 2016.

Organic Production Quantity: is increased by 7,97 times from 310 125 tons to
2 473 600 tons between years 2002 and 2016 (Anonymous, 2018a).

According to the number of organic farmers in Turkey by region; Eastern Anatolia
Region, Aegean region and Black Sea region have 37%, 26% and 25% of total organic
farmers respectively. The Southeast region has only a 3% share. By farming areas, Eastern
Anatolia region, Mediterranean region and black sea region have 38%, 21% and 15% of total
organic agriculture area (Anonymous, 2018).

In 2017 Turkey's exports of organic food production reached 21 thousand tons with
10,3% and 87 million dollars with 17,2% increase. Countries where organic products are most
exported are: Germany, USA and France. The largest market is the European Union countries.
Organic products are exported to 68 countries worldwide. The most exported organic
products are seedless dry grape, dried fig, hazelnut and dry apricot respectively (Anonymous,
2018Db).

MATERIAL AND METHOD

Works and studies on agirculture, national documents, statistical information about
this subject, and official internet web pages of organizations active on organic agriculture
were used in this study.

ORGANIC PRODUCER ORGANIZATIONS IN TURKEY

1. Associations

1.1. Association for Ecological Agriculture Organizations (ETO)

ETO was established in 1992 in Izmir with the participation of producers, consumers,
processors, traders, controllers, researchers and technical staff to ensure fast and healthy
development of ecological (organic, biological) agriculture in our country under an umbrella
organization.

ETO has organized numerous short courses, seminars, conferences and panels in
various fields of ecological agriculture, participated in fairs and prepared educational
materials and also organized four National Organic Agriculture Symposiums in Turkey in
1999, 2001, 2006 and 2010 and has undertaken several national and international projects,
especially in sensitive areas, to adopt organic agriculture and to develop capacity.

In the program prepared by the new governing board, firstly, the development and
dissemination of organic agriculture all over the country, the expansion of the organic product
market, and the representation of our country in domestic and foreign activities related to
organic agriculture were discussed first (ETO, 2018).

Purposes of ETO are:

* To promote the introduction, dissemination and liking of ecological agriculture and
scientific research related to this subject.

* To organize activities among individuals, institutions and organizations in the
technical and commercial areas of ecological agriculture, to encourage their work, to help
them to develop their professional formations and to protect their interests.

*To provide all necessary cooperation and organization for universities, research
institutes and similar institutions.

* To work and support the creation of an internal market for ecological products.

* Contribute to and monitor the healthy development of domestic and foreign markets
related to ecological products; To support the organization in the stages of certification and
inspection.
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* To enable the association logos to be used as supervised in domestic and foreign
markets.

*To be involved with the relevant domestic and foreign, private and legal persons,
individuals and organizations in order to solve all the problems that arise in the stages of
production, operation and marketing, to conduct investigations, to prepare reports and to
inform the public.

In 2007-2010 period, ETO’s branches were established in three big cities (Adana,
Ankara and Istanbul). ETO Association Economic Business was established on June 2010. By
2010, the number of committees increased to 7. Institutional membership have reached 35.

1.2. Organic Product Producers and Industrialists Association (ORGUDER)

This association was founded in Ankara by five founders on March 17, 2004 by
gathering all producers of organic product and industrialists under a single roof in order to
enhance occupational solidarity, contribution, and cooperation, to exchange information, to
enable information and introduction of organic products by being in contact with both
consumers and the public in general; in other words, to contribute to the development of
organic agriculture and organic product industry in Turkey, as well as to shape the future of
the policy of organic agriculture.

ORGUDER is a member of The Federation of Food and Drink Industry Associations
of Turkey (TGDF) and International Federation of Organic Agricultural Movement (IFOAM).
The number of members has reached 25.

The main scope of the association includes the following activities:

e To ensure effective control and certification mechanism in the production of
organic products and organic product marketing;

e Establishment of an advisory body for the production and marketing of organic
products;

e Conducting "legislation, strategy and policy-making" activities in cooperation with
the mainly the Ministry of Food, Agriculture and Livestock, as well as with relevant
ministries, institutions organizations, and non-governmental organizations;

e Branding efforts in organic products;

e Establishment of accredited laboratories;

e Informing and raising the consumer awareness through channels such as fairs,
seminars, symposiums, TV programs and press;

e Revitalization and development of the internal market by reducing production costs
in organic products;

e Introduction of the members by representing them at various national and

international organizations such as fairs, seminars, symposiums, conferences and meetings
(ORGUDER, 2018).

1.3. Kapadokya Organic Producers Association (KAPTAR)

The association was established in 2009 and aims to lead organic farming within the
geographical region covering Cappadocia, and to increase the number of organic production
as well as its producers. The aim of the association is to contribute to the promotion and
spread of organic agriculture and to raise awareness about organic production and
consumption, to organize activities among individuals, institutions and corporations in this
area, to promote works, to assist the development of occupational formation and top secure
their benefits, to support or organize every kind of cooperation with universities, research
institutes, and SMEs, to contribute to the development of the domestic and foreign market of
organic products and to carry out inspections, to provide organizational support in the course
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of stages of certification and audit, to provide a good information flow by forming a data
bank, to enable the use of logos of the association under supervision in domestic and foreign
markets, to carry out all kinds of cooperation and organization, to conduct scientific research,
projecting, consultancy and coordination duties in the fields of organic and good agricultural
practices, to investigate all the problems that arise during stages of production, operation and
marketing by forming a relationship with the related domestic and foreign natural persons or
legal identities, to carry out examinations-on-site, to compile reports, and to inform the public
(KAPTAR, 2018).

2. Producer Organizations

Producer associations are established at minimum district levels in terms of product or
product group in terms of product or product groups in order to plan production by the
producers according to the demand, to consign products, which are in conformity with the
applicable market norms and standards, and to take measures to increase the marketing power
of the products at national and international scale. At the district level, a maximum of one
union can be established for the same product or product group (Anonymous 2018c).

Producer associations related to organic products operate in 5 different product groups
in our country. The association of organic fruit producers is established in the field of general
fruit growing, and product based, on strawberries, bananas, nuts, apricots and olives. In our
country, there are 16 union on organic fruit production, and 910 producers are members of
this association. There are 2 producer associations and 32 members on organic vegetable
growing, 1 union and 19 members on organic fields, 1 union and 63 members on organic red
meat, 1 union and 16 members for organic legumes, and 5 unions and 85 members on organic
grain production.

Tablel. Producer Organizations in Organic Products (Anonymous, 2018d)

Producer Organizations in Organic Products Number of Producer | - Number of
Organizations Member
Organik Meyve Organic Fruit 16 910
Organik Sebze Organic Vegetable 2 32
Organik Tahil Organic Cereal 6 1310
Organik Tarla Organic Field 1 19
Organik Kirmiz1 Et Organic Red Meat 1 63
Organik Bakliyat
Total 26 2334

2.1. Carsamba Organic Hazelnut Producers Association

Carsamba Organic Hazelnut Producers Association was founded on July 24, 2007 with
57 certified producers’ league together. By 2016, the number of farmers has exceeded 300.
Total Organic Hazelnut land is about 6 000 decares. Annual unshelled hazelnut production is
over 1 000 tons (Anonymous, 2018e).

2.2. Egil Organic Grain Producers Association - Egil Organic

The production pattern in Diyarbakir province, Egil district, Ilgin village and its
surrounding is wheat, barley, lentil, and chickpea. In addition, there is also production of
pistachio, grapes, and almond in small scales. Organic farming started to be contracted in
Ilgin Village in 2009 with the application of a company to Diyarbakir Provincial Directorate
of Food, Agriculture and Livestock. Egil Organic Grain Producers Association was founded
in order to create a different production pattern for their village, to prevent migration from
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their village and to produce organic food. Today, Egil Organic Grain Producers Association
produces annually 15 tons of lentils, 7 tons of chickpeas, and 140 tons of wheat in an area of
3 300 da, in 3 villages with 235 producers.

Within the scope of The South-eastern Anatolia Project (SAP) Organic Agriculture Set
Project carried out by the SAP Regional Development Administration in 2013, "Increasing
Efficiency and Emerging Value Pilot Project in Organic Production in Ilgin Village in
Diyarbakir Egil District" started to be implemented. With this project, Egil Organic brand was
created, the produced lentils and chickpeas were packaged and the products started to be
marketed. Through the artesian wells opened in the region within the scope of the project, a
diversification of irrigation by establishing a new system and product design is planned. Egil
Organic Grain Producers Association is a set member of SAP Organic Agriculture
(Anonymous, 2018f).

3. Cooperatives

Co-operatives are people-centred enterprises owned and run by and for their
members to realise their common dreams. Profits generated are either reinvested in the
enterprise or returned to the members. Co-operatives bring people together in a democratic
and equal way. Whether the members are the customers, employees, users or residents, co-
operatives are democratically managed by the 'one member, one vote' rule. Members allow
people to take control of their economic future and, because they are not owned by
shareholders, the economic and social benefits of their activity stay in the communities where
they are established (ICA, 2018).

The products sold in the cooperatives are cheaper than those sold in other stores
selling organic products. Cooperatives prefer selling their organic products in salesrooms of
their own as well as via online stores in order to reach all consumers in Turkey. This sale is
also made through other online stores, which sell organic and natural products besides their
own online stores.

In Turkey, the production and marketing of organic products through cooperatives is
carried out by means of different cooperative types. Retail cooperatives, environmental
protection, development and management cooperatives, and agricultural development
cooperatives are some of these cooperative types. Examples of these cooperative types that
produce and market organic products will be given.

3.1. Tire Organic Products Consumption Cooperatives

As of 2017, Tire Organic Food Products Cooperative has a capacity of 50 000 organic
eggs daily production within 3 farms with 100 da farmland, and 50 000 chickens. It produces
many kinds of organic products with certified producers under its control. Approximately
1 500 000 organic eggs per month are released to the markets, delicatessen and local store
chains in many cities such as Istanbul, Izmir, Ankara, Manisa, Denizli through their business
partners to meet the final consumers. Hygiene and production rules are audited by the
Ministry of Agriculture and its control agency called ETKO (Ecological Agricultural Control
Organization). Packaging facilities are also monitored and certified by ETKO (Anonymous,
2018g).

3.2. Ulupmar Environmental Protection, Development and Management
Cooperative

Ulupmar Environmental Protection, Development and Management LLC Cooperative
was founded in November 2000, mainly by producers in Ulupmar village, and Turkey
Wildlife Conservation Society (DHKD), South Antalya Tourism Development and
Infrastructure Management Association (GATAB), and also Kemer District Governorship.
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The aim of the cooperative is to encourage and support the economic, social and cultural
developments of its partners, to promote and support organic production, to market the
products they produce, and to make profits by opening new business fields for the partners
and to enable them live in a healthy environment. In accordance with this aim, at the end of
2000, the Ulupmar Cooperative started a Project for Sustainable Development for the People
Living in Protected, which lasted 3 years. With this project, organic agriculture studies were
started in Crral1. (http://www.ulupinarkoop.org/hakkimizda tarihce.htm)

The cooperative undertakes the following activities to realize these aims;

e Encourages partners to carry out organic production, supports and promotes their
work in this area. It provides training and consulting services related to organic production,
provides partners with inputs such as tools, materials, organic substances and other needs.
opens salesrooms, introduces them, makes and helps them make export and import.

e Performs publicity, marketing and certification of partners' organic products. With
the aim to promote organic production of partners, they use the technical and financial aid to
be made by public institutions and organizations and other ministries, unions, national and
international aid organizations, non-governmental organizations (NGOs), organizations and
banks, and enable their partners to use them (Anonymous, 2018h).

Today, there are 25 producers brought together under the same roof of Ulupinar
Environmental Protection Development and Management Cooperative, who have received
local and international trainings, and carry out certified organic production. Orange,
pomegranate, lemon, avocado, and tangerine being in the first place, pepper, artichoke,
tomato, pumpkin, cucumber and eggplant are among the products grown. Producers sell these
products at sales points in Cirali to local and foreign tourists, and to all consumers around
Turkey via internet (Anonymous, 2017).

3.3. Vakafh Village Cooperative

Vakifli village, located in the East Mediterranean Region, is one of the first organic
villages in Turkey. Agriculture is the main source of livelihood of the region, which is
prominent by its historical, natural and cultural diversity. All products of Vakifli Village
Cooperative are prepared with the solidarity of women and they are completely homemade
and organic. Every woman in the cooperative has a code number, and the numbers on the
products of Vakifli Village reveal the producer of the product. The village, which is 4 km far
from Samandag district of Hatay province, is still characterized as “the only Armenian village
of Turkey”, sells its products, either directly, or via the internet (Anonymous, 2017a).

CONCLUSION

In order that agriculture can provide economically and ecologically expected benefits,
organic agriculture has gradually become prominent along with sustainable agricultural
practices coming to the forefront. The positive effects of organic farming on food safety,
healthy nutrition, human health and environmental protection have increased the demand for
organic products both at national and international level. (Ministry of Food, Agriculture and
Livestock, Organic Agriculture National Action Plan, 2013-2016).

Nowadays organic farming has become a life philosophy, and besides the food
products, thousands of non-agricultural products, from furniture to toys, from toothpaste to
textile products or make-up materials are being produced under certification and are
consumed (Altindisli, and Aksoy, 2010).

Turkey is in a very advantageous position in organic farming. In comparison with
many countries, different ecological conditions and not yet polluted fertile land, rich
biodiversity, especially rich local varieties, provide an advantage in agriculture. However,
lack of some of the permissible inputs or lack of information, problems in information flow,

=52 =
Axademuuno uzoamencmeo ,, Tananm *
Bucwe yuunuwe no acpobusnec u passumue na pecuonume - Inoeous



New knowledge Journal of science 7-2 (2018)

lack of information of producers and consumers, misunderstanding of organic farming,
product variety in production and dependence of production amount on external demand and
insufficient domestic market are among the issues that need to be developed (Altindisli, and
Aksoy, 2010).

In recent years, interest in organic products in the domestic market has also increased
with the support politics and the efforts of non-governmental organizations. However, the
number of organic producers receiving individual certifications except the ones certified with
a 'project’ being very small, the support given being insufficient and the system net being able
to be established based on a contract similar to the foreign market; the development in the
domestic market cannot be brought to the desired level. In addition, the high prices of organic
products, the lack of information about organic products among consumers, the limited
varieties of fresh organic vegetables, are among the factors that restrict the organic products
and their consumption to become widespread.

However, the demand for organic products is gradually increasing among consumers,
who have relatively higher income and level of education, are at middle ages, are more
sensitive about environmental and health risks, and especially have a socio-economic profile
(Demiryiirek, 2016).

In Turkey, organic products reach the consumers through “100% ecological public
markets” of some supermarkets in big cities, organic product sales offices, e-commerce
channels, non-governmental organizations and municipalities. There are organizations that
bring together organic producers, consumers, processors, traders, controllers, researchers and
exporters. In Turkey, associations which are active in organic agriculture mainly operate on
this field. These associations have also international affiliations. Another type of organisation
is the producer associations. These associations ensure that these products are marketed,
without taking them into their own possession. These associations are predominantly
established according to the product group and in areas where the product is extensively
produced. Another organization is cooperatives. Although cooperatives are not very active in
organic agriculture, they contribute to their partners through production, consumption and
business cooperatives. Members of cooperatives and producer associations are mostly small
scale enterprises. These enterprises market their products through these organizations,
contributing to the continuity of production and preventing rural migration. In these
organizations, there is more solidarity and cooperation, and control mechanism works better.
Associations are more likely to ensure that organic farming is carried out appropriately and
meets the right standards. They also contribute to raising the awareness of consumers. In
addition, they represent our country at national and international levels.

With the help of these producer organisations, it can be possible that Turkey, which is
a potential market, is represented appropriately in the global market, and takes place in the
market with more and various products. This allows more small scaled producers to make
production and provide foreign currency inflow. Organisations on organic agriculture should
be supported, and producers should be encouraged to unite under organisational framework.
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SUPPORT POLICIES FOR ORGANIC FARMING IN TURKEY
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Abstract: Organic farming is a technique, which involves cultivation of plants and
rearing of animals in natural ways. In other words, organic farming is a farming method that
involves growing and nurturing crops without the use of synthetic based fertilizers and
pesticides. Organic farming aims to protect the life-sustaining resources and natural life by
maintaining the natural balance. Organic production in Turkey started in the 1980s in the
Aegean region due to a demand for organic goods in Europe. Since then, organic production
and export in Turkey have increased. Turkey, according to the latest (2016) statistics in
523 777 hectares, 67 878 farmer by 2 473 600 tons of organic product is obtained. In 2004,
the Organic Agriculture Law in Turkey was put into practice to provide a legal framework for
the organization and enhancement of the organic sector. The objective of the law is to lay
down principles and procedures for relevant measures to be taken in relation to the production
of organic products and inputs so as to provide high quality and safe organic products to
consumers. This law is also important as a part of European Union (EU) harmonization.

In Turkey, using intensive inputs (especially agricultural chemicals and fertilizer) in
the agriculture the balance of the nature gradually is disturbed. Although the unconscious use
of agricultural chemicals and fertilizers has led to increase in crop production, it has resulted
in products that are of poor quality and threaten human health in Turkey in recent years.
Therefore, organic farming is important to optimize the health and productivity of
interdependent communities of soil life, plants, animals and people. Organic farming is
supported by government in Turkey. The subsidies for organic food are an important factor in
the economic viability of organic farming and play an important role in sustaining the income
of farmers. In 2017, organic agriculture support was given to producers for fruits and
vegetables as 100 TL/decare and for field crops as 30 TL/ decare. When these ratios were
compared with 2013, they have increased by 2 times in fruits and vegetables and increased
3 times in field crops. Despite the supports and efforts to promote organic production,
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domestic consumption and awareness of organic products remain relatively limited. Organic
products are often viewed by consumers as a luxury crop because they are expensive.
Agricultural policies have an important role to play in facilitating organic agriculture. Turkey
should provide production growth in organic agriculture products and develop effective trade
policies by considering both the domestic market and international markets. In addition, the
supports given by the state for organic farming should be increased every year and producers
that passing to the organic farming should be encouraged.

In this research, the current situation and support policies for organic farming were
evaluated and solutions were offered regarding these problems.

Keywords: organic farming, organic production, support policy, Turkey.

INTRODUCTION

Organic farming is a way of producing food that respects natural life-cycles. It is an
agricultural system that seeks to provide the consumers with fresh, tasty and authentic food
while respecting natural life-cycle systems. It involves not to use pesticides, fertilizers,
genetically modified organisms, antibiotics and growth hormones. Organic farming is done to
release nutrients to the crops for increased sustainable production in an eco-friendly and
pollution-free environment. It aims to produce crop with a high nutritional value. In organic
farming, chemical and pesticides are not used in any stages such as cultivation, harvesting,
classification, packing, labelling, storing and transporting. Thus, the health of farmers, their
families and the society is protected.

Organic farming develops worldwide and has been practiced approximately in
179 countries, on 51 million hectare farmland. Australia is the country with the largest
organic agricultural area (22.7 million hectares), followed by Argentina (3,1 million hectares),
and the United States of America (2 million hectares). Forty-five percent of the global organic
agricultural land is in Oceania (22,8 million hectares), followed by Europe (25%; 12,7 million
hectares), and Latin America (13%; 6,7 million hectares). In 2015, 2,4 million organic
producers were reported. India continues to be the country with the highest number of
producers (585 200), followed by Ethiopia (203 602) and Mexico (200 039) (Anonymous,
2017b).

Turkey has also performed well in organic farming, by increasing the organic farming
area from 6 800 to 524 000 hectares between 1996 and 2016. The number of organic farmers
1s 68000 and 2473 600 tons of organic product is obtained. The share of Turkey’s
agricultural land that is organic is 1,3%. However, this ratio is lower than another countries
such as Liechtenstein (30,2%), Austria (21,3%), Sweden (16,95) and Belgium (5,2%)
(Anonymous, 2017b). Organic farming is supported by government in Turkey. It was
included in the scope of support programme in 2005. Area-based support in organic farming
is an important financial means of support in Turkey, but in recent years, area-based supports
have not increased. This is also affected the organic agriculture production and producers.
Subsidies given for organic farming should be given increasingly every year and in a timely
manner.

The organic agriculture production and agricultural policies applied for organic
farming was studied in some studies. Semos (2002) studied the organic production, organic
food and the role of agricultural policy. It is emphasized in article that, agricultural policy
reform needs to be complemented with well-targeted measures to reflect the site specificity of
agri-environmental conditions, and to take account of the environmental and social
dimensions of organic agriculture in the signals and information facing farmers. Nieberg and
Kuhnert (2007) examined the support policy for organic farming in Germany. In the study it
is revealed that, despite a significant expansion in the spectrum of policy measures, area-
based organic payments remain the dominant means of financial support. Muller et al. (2017)
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studied about a food systems model that addresses agronomic characteristics of organic
agriculture to analyze the role that organic agriculture could play in sustainable food systems.
They emphasized that organic agriculture can contribute to providing sufficient food and
improving environmental impacts, only if adequately high proportions of legumes are
produced and with significant reductions of food-competing feed use, livestock product
quantities, and food wastage.

In Turkey, few studies carried out agricultural policies for organic farming. Kizilaslan
and Olgun (2012) examined the support given to organic agriculture and organic farming. In
addition, the regional distribution of organic farming, development in the number of product
producers’ crop and livestock, trade of organic products were investigated. It is emphasized at
the result that Turkey cannot use its potential about organic agriculture sufficiently. ipek and
Cil (2010) studied organic agriculture and state subsidies in the dimension of international
trade. They revealed the importance of organic agriculture in the world trade and supports that
given by the government. Kenanoglu and Karahan (2012) analyzed the legal and institutional
infrastructure of organic agriculture in Turkey and the progress of the production and the
marketing of organic agricultural products. The policies implemented for the improvement of
the sector have been evaluated. It is determined that, there is a lack of an effective support
system, like support prices, encouragement activities, or subsidies for organic production.

This study aimed to review the current situation and support policies of organic
farming and to provide solutions regarding these problems.

ORGANIC FARMING IN THE WORLD

Organic farming began in the early part of the twentieth century, primarily in Europe,
but also in the United States. The pioneers of the early organic movement were motivated by
a desire to reverse the perennial problems of agriculture — erosion, soil depletion, decline of
crop varieties, low quality food and livestock feed, and rural poverty. Organic farming has
grown rapidly throughout the world in recent years.

India
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China
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United States of America
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Australia
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Graphic 1. Countries with the Largest Areas of Organic Agricultural Land
Source: Anonymous, 2017b

Organic farming is currently practised in about 179 countries throughout the world and
the area under organic management is continually increasing. According to global organic
farming statistics, 50,9 million hectares of land worldwide are managed organically. The
countries with the greatest organic areas are Australia (22,7 million ha), Argentina
(3,1 million ha) and United States of America (2,0 million ha). However, the area of organic
land is low and it is 1,1% of the total agricultural land of the world. In Liechtenstein, 30,2%
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of agricultural land area is managed organically, which is the highest percentage of organic
area in the world. In 2015, there were almost 2,4 million producers. 35% of the world’s
organic producers are in Asia, followed by Africa (30%) and Latin America (19%). The
countries with the most producers are in India, Ethiopia and Mexico. Turkey is also in the
largest group of organic producers (Anonymous, 2017b).
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Graphic 2. Countries with the Largest Number of Organic Producers
Source: Anonymous, 2017

ORGANIC FARMING IN TURKEY

Organic production in Turkey started in the 1980s in the Aegean region due to a
demand for organic goods in Europe. Since then, organic production and export in Turkey
have increased. The first organic products produced in Turkey were Sultana grapes. Today
there are more than 200 kinds of agricultural products produced organically in Turkey. Dried
fruits, edible nuts, spices and herbs, fresh/processed fruits and vegetables, pulses, cereals,
industrial crops, oil seeds, and other raw/processed products make up most of the organic
production in Turkey. Turkey, according to the latest (2016) statistics in 523 777 hectares,
67 878 farmer by 2,5 million tons of organic product is obtained. Number of products,
number of producers, acreage and production have increased in 2016 compared to 2010
(Table 1). In 2016 total 16,819 tons production and export revenues were 78 million §.

Table 1. Organic production, number of farmers, number of products and acreage in Turkey

Years l\gi?(];:tsf I;ll(?cllzirerosf Acreage (ha) Production (tons)
2010 216 42 097 510033 1 343 737
2011 225 42 460 614 618 1 659 543
2012 204 54 635 702 909 1750 127
2013 213 60 797 769 014 1 620 387
2014 208 71472 842 216 1 642 235
2015 197 69 967 515268 1 829 291
2016 238 67 878 523777 2 473 600

Source: Anonymous, 2016

Although, in the early stages the export of organic agricultural products in Turkey was
limited to sultanas, dried figs and apricots, since 2000 the sector and production variety have
developed. In 2016, hazelnut, figs and dried grape are the most highly exported products
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(Table 2). Turkey exports organic food to 68 countries. EU countries like Germany, United
States and France are the largest organic food importers.

Table 2. Export statistics for organic products of Turkey

2016
Products Quantity (tons) Value (1000%)
Hazelnut and its products 2 466 24976
Figs and its products 3676 18 666
Dried grape 3393 12 456
Apricot and its products 1 845 10 996
Fruit and its products 1758 6223
Spices 91 766,00
Soybeans 1 600 680,00
Vegetable and its products 246 587,00
Pistachio 22 493,00
Cotton and its products 46 357,00
Lentil and its products 134 311,00
Sesame 52 230,00
Wheat and its products 610 187,00
Chickpea 61 144,00
Other products 818 760,00
Total 16 819 77 831

Source: Anonymous, 2016

Turkey is one of the few countries that has its own national organic regulation among
developing countries, because it is an important exporter to the EU (Sayan and Polat, 2004).
Turkey passed the first national regulation on production, processing, and the marketing of
organic items on December 18, 1994. The first regulation was based upon the European
Union’s Regulation Number 2092/91. The current regulation in Turkey was published in 2010
and the name is “Regulation on Essentials and Implementation of Organic Farming (Official
Journal Number: 27676)” and the current Law is “Organic Farming Law (Law No: 5262)”
which was published in 2004. This Law regulates organic farming in a similar way to EU
Regulation (EEC) 2092/91. Organic farming in Turkey has been directed by this Law. At this
point, it is useful to say that official standards can be seen as means of codifying and
protecting the values and goals of organic producers (Mansfield, 2004.).

Organic farming is regulated by the Department of Good Agricultural Practices and
Organic Farming within the General Directorate Plant Production in the Turkish Ministry of
Food, Agriculture and Livestock (MinFAL). Made up of officials from several different
government ministries, universities, the private sector, professional organizations, and NGOs,
the National Directing Committee meets at least twice a year to implement organic
agricultural projects, raise awareness among consumers, identify problems in the certification
process, and develop priorities for projects and research. The Organic Farming Committee
regulates and monitors organic production, authorizes agencies to conduct organic certifying
inspections, and receives the recommendations from the National Directing Committee
(Anonymous, 2016).

The private institutions working on organic sector are processing companies, trade and
certification institutions, associations, foundations and producers organizations in Turkey. In
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1992, Ecological Agricultural Organization Association (ETO) was established in Izmir by
producers, processors, researchers, certification institutions and consumers. With a close
cooperation with the MinFAL, ETO tried to increase the awareness in organic production
methods among farmers and related organizations. The second private institution which is
Organic Food Producers and Industrialists Association (ORGUDER) was founded in 2004
with

the aim to increase the cooperation, establish an information exchange network
between the organic producers and processors, both in Turkey and in foreign countries,
contribute to the general awareness of organic farming in the civil society and participate in
promotional organizations. ORGUDER currently has 33 members. Third one is the
Environment, Education, Health and Social Cooperation Foundation (CESAV) which was
established in 1989. CESAV administered an organic farming project which has the aim of
increasing the general knowledge on organic agriculture with various seminars and panels and
the publication of informational resources and books. Another private institution is the
Bugday Ecological Life Association which was the name of a little pioneer restaurant opened
in Bodrum district located at the Aegean coast. Bugday is a member of International
Federation of Organic Agriculture Movements, Centre for Alternative Technology and
publishes the newsletter of Global Ecovillage Network in Turkish (Tanrivermis, 2006).

SUPPORT POLICIES FOR ORGANIC FARMING

Agricultural policy concern about the environment has led to increased demands for
environmentally beneficial agricultural production methods, such as integrated production,
traditional low-input farming and organic farming (Semos, 2002). Today, environmental
goals are the primary aim of government support. In addition, the contribution of organic
agriculture to rural development, consumer satisfaction and the exploitation of market
opportunities are also seen as relevant and worthy of financial support (Nieberg and Kuhnert,
2007).

Supporting is all of the measures taken to promote of sustaining, encourage of
agricultural activities and to protect of agriculture. Agricultural supports are very important
for reducing the social and financial barriers in order to conversion of organic farming.

From the beginning of planned period to the beginning of 2000s, agricultural supports
in Turkey were implemented as area-based supports, input supports, and low-interest
agricultural credits. From the year 2000, serious reforms were implemented with Agricultural
Reforms Implementation Project (ARIP) and since then area-based supports and rural
development policies have been brought to agenda (Tan et al., 2016). In Turkey, there are
Area Based Agricultural Supports, Premium Supports, Agriculture Insurance Supports,
Irrigation Supports and Other Agricultural Supports. Supports such as fuel and fertilizer
support per decare, certified seed use, soil analysis, support for organic and good agricultural
practices, support for drought and frost disaster are included in area-based agricultural
support. Area-based support in organic farming is an important financial means of support for
organic farming production and producers in Turkey. In 2017, organic plant production
supports are area based but organic animals are supported as beekeeping (bee hive). Supports
for plant production have separated into 4 categories by government. First category includes
fruit and vegetable, second category includes medical and herbal plants, third category
includes field crops having economic value and fourth category includes field crops and forest

products not having economic value. The supports for organic farming in Turkey are given in
Table 3.

=60 =
Axademuuno uzoamencmeo ,, Tananm *
Bucwe yuunuwe no acpobusnec u passumue na pecuonume - Inoeous



New knowledge Journal of science 7-2 (2018)

Table 3. Supports for organic farming

2013 2016 2017
Supports for organic farming (TL/da) (TL/da) (TL/da)
1.Category (Fruit-Vegetable) 50 100 100
2.Category (Medical and Herbal plants) - 70 70
3.Category (Field crops having economic value) 10 30 30
4. Category (Field crops and forest products not i 10 10
having economic value
Supports for organic livestock (TL/bee (TL/bee (TL/bee
hive) hive) hive)
Beekeeping 5 10 10

Source: Anonymous, 2017a

One of the subsidies in the organic agricultural production is awarded to support the
producers opting for “The Environmentally Based Agricultural Land Protection Programme-
CATAK”. Accordingly, organic agricultural practices that fall into Category 3 in “CATAK”
and that are environmentally friendly are paid 135 TL/per decare/per year.

Another subsidy is given to exporters. The subsidy program that the exporters
exporting organic agricultural products can benefit from has been determined with the notice
(Notice: 97/5) called “Subsidies for Environmental Costs” issued by the Board of Subsidies
and Coordination of Ministry of Economy. To be able to benefit from this subsidy, exporters
have to be a member of Export Associations (Ataseven and Sumelius, 2014).

Organic farming is supported by government but there is a lack of an effective support
system for organic farming in Turkey. The supports are insufficient for producers. For the last
2 years, area-based supports have not changed. Despite the efforts to promote organic
production, supports for organic farming remain relatively low. Subsidies given for organic
farming should be given increasingly every year and in a timely manner. The current policy
applications and approaches reflect the need to improve the strategies for organic farming in
Turkey.

CONCLUSION AND RECOMMENDATION

Turkey is an agriculture-based country and organic farming is one of the fastest-
growing trends in the food industry.

Agricultural policies have an important role to play in facilitating organic agriculture.
In 2004, the Organic Agriculture Law in Turkey was put into practice to provide a legal
framework for the organization and enhancement of the organic sector. This law is also
important as a part of European Union (EU) harmonization.

Demand for organic food is very sensitive to consumer income level. Consumers have
a high propensity to purchase organic foods but organic foods are expensive for producers.
Turkish state should fulfil the conditions necessary to decrease the high retail prices of
organic products. As consumer demand for organic food rises, more farmers will pass to
organic production.

Turkey should provide production growth in organic agriculture products and develop
effective trade policies by considering both the domestic market and international markets. In
addition, the supports given by the state for organic farming should be increased every year
and producers that passing to the organic farming should be encouraged.

Supports for organic farming have strategic importance in terms of development of the
sector and sustainability of organic production in Turkey. There is a need to promote more
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effective policies in order to contribute of the foreign trade positively and increase of the
share taken from organic product markets of Turkey.

As a result, agricultural policies applied in organic agriculture should be determined
taking these factors into consideration.
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Abstract: Regardless of the economic system in any country, concepts such as
economic growth and development are the basic concepts that should be emphasized on each
country. Developed countries are striving to improve their economies, developing countries to
improve their economies and underdeveloped countries, to develop policies and to prepare
development programs its economies.

In the first years of the development concept, it was understood that the programs
predominantly addressed by the industry and industry sectors were inadequate and the
importance of developing rural development in parallel with the industrial sector was
emphasized. In particular, countries where rural populations are concentrated have
emphasized rural development.

Today, each country has created rural development policies and rural development
strategies. Among the main objectives of rural development policies is to increase the income
level of the rural population, to provide better living conditions, to employ the rural
population in its own village, to provide a sustainable agricultural production that respects the
environment.

Organic agriculture is an agricultural production activity that can play a role in
fulfilling these purposes. Organic agriculture treats producers as a centre, allows producers to
control their own resources, and contributes to the self-reliant and reliable nutrition of rural
people in the food chain.

The purpose of this study is to examine how organic agriculture can play a role in rural
development. While determining the advantages of organic farming in the study, the benefits
of sustainable agriculture sensitive to environment should be discussed, by raising the
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incomes of the rural population by setting out the relation with rural development policies and
strategies.

As a conclusion that agricultural production without the use of synthetic chemicals;
will ensure that future generations become healthier individuals. For this reason, organic
farming; be adopted as a necessity of rural development and become a system of values.
Family farming that will make organic agricultural production should be supported from
production to marketing. Organic agriculture should be transformed into a production scheme
that will create employment. Integration of rural tourism activities should be ensured in
marketing of organic products so that the society can be consumed by wider segments.

Keywords: sustainable agriculture, rural development, organic farming, rural policies
and strategies.

INTRODUCTION

Countries must use their resources efficiently in order to ensure the welfare and
happiness of the society. Regardless of the economic system in any country, concepts such as
economic growth and development are the basic concepts that should be emphasized on each
country. Developed countries are striving to improve their economies, developing countries to
improve their economies and underdeveloped countries, to develop policies and to prepare
development programs its economies.

Although it is necessary for the country's economies to be in a healthy line, when it
comes to development, it turns out that only positive economic developments cannot be
satisfied. It is mentioned that economic growth is achieved with positive developments in the
economy, but it cannot be mentioned without improvement. Because the development of the
country is a multidimensional phenomenon, it is more related to qualifications (Geray, 1991).

It is an important question that must be answered in which indicators the countries can
be distinguished as developed or developing countries. Indicators based solely on the
economic structure reveal incorrect results. Whether an country is developed depends not
only on economic indicators but also on social and cultural development of the society.

In the first years of the development concept, it was understood that the programs
predominantly addressed by the industry and industry sectors were inadequate and the
importance of developing rural development in parallel with the industrial sector was
emphasized. In particular, countries where rural populations are concentrated have
emphasized rural development.

Today, each country has created rural development policies and rural development
strategies. Among the main objectives of rural development policies is to increase the income
level of the rural population, to provide better living conditions, to employ the rural
population in its own village, to provide a sustainable agricultural production that respects the
environment

The purpose of this study is to reveal the relationship between rural development and
organic agriculture. When determining the advantages of organic farming in the study, the
benefits of sustainable agriculture sensitive to environment should be discussed, by raising the
rural population's income by establishing a relationship with rural development policies and
strategies.

It is possible to find many studies on rural development and organic agriculture.
Gulcubuk (2010) set out policy recommendations for organic farming and rural development
activities to contribute to rural development and prosperity for national development efforts.
Turhan (2005) deals with sustainability and organic agriculture in agriculture. Atak et al.
(2007) in their study of the potential of organic agriculture in Turkey to discuss its role in
rural development.
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WHAT IS RURAL DEVELOPMENT?

The concept of development does not refer to an economic development or activity,
nor does it mean a general process of social change in society. Because countries and societies
are always in a changing process. Development is a dynamic concept that suggests change by
moving from the current position or the previous position (Oakley and Garforth, 1985).
Development, production and increasing national income per capita mean that the economic
and sociocultural structure is also changing (Savas, 1979).

Development; it may require the introduction of new and modern production
techniques in a social system so that people can earn more income and raise their living
standards. A development process should contain three main elements. Economic, social and
human.

(1) Economic Development: Prosperity and happiness of people will increase by
producing goods and services that people need in an advanced economic structure.

(2) Social Development: It is a developmental theme that is mainly aimed at
improving the social life conditions and is a service-oriented development. These; health,
education, infrastructure, urbanization, environmental issues.

(3) Human Development: Individual and socially all people use their potential for
development and ensure that they play a constructive role in the development of the country
in the positive direction. In human development, great importance is given to educating the
people of the society.

The issues related to the development economy are the theories and policies for the
development of the economies of the less developed countries. Attributes of development;

* Identification and implementation of a long-lasting economic policy that will ensure
that the resources of the country are appropriately used in the conditions of the social
structure,

* In order to increase productivity in the production sectors,

* Infrastructure investments will allow other sectors to develop development in form,

* A fair distribution of income in the national income distribution,

* Nutrition problems are not just calories per person, but healthy dissolving in
accordance with feeding conditions,

* From the traditional education level of the problem of education,

* Resolving the problems of people such as health and housing at a certain scale,

* Understanding the changing stages of technology and culture and reaching a world
view where personal interests and national interests can be reconciled (Ilkin, 1979).

The welfare of the rural population and the hunger problems in undeveloped countries
are the main objectives of rural development. Development requires concentrating on the
basic economic issues such as efficient use of resources from one side, development of
production life, provision of industrialization, acceleration of technological progress, while
increasing agricultural productivity from the other side, development of infrastructure
facilities and resolution of education, nutrition and health problems of the people of the
country. Rural development with the simplest definition; to improve the conditions of the
rural environment that bring negativities to human life.

Rural development is an integrated process in which rural communities are
transformed into economic and social goals and developed community status. While this
transformation is being achieved, economic, social and cultural structures of rural
communities and the relations between these structures are trying to be in a good position
(Tolunay and Akyol, 2006).
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ORGANIC AGRICULTURE IN WORLD AND TURKEY

There were 57,8 million hectares of organic agricultural land in 2016, including in-
conversion areas. The regions with the largest areas of organic agricultural land are Oceania
(27,3 million hectares, which is almost half the world’s organic agricultural land) and Europe
(13,5 million hectares, 23 percent). Latin America has 7,1 million hectares (12 percent)
followed by Asia (4,9 million hectares, 9 percent), North America (3,1 million hectares,
6 percent), and Africa (1,8 million hectares, 3 percent). The countries with the most organic
agricultural land are Australia (27,4 million hectares), Argentina (3 million hectares), and
China (2,3 million hectares) (Figure 1).

Currently, 1.2 percent of the world’s agricultural land is organic. The highest organic
shares of the total agricultural land, by region, are in Oceania (6,5 percent) and in Europe
(2,7 percent; European Union 6,7 percent). However, some countries reach far higher shares:
Liechtenstein (37,7 percent) and French Polynesia (31,3 percent) have the highest organic
shares. In fifteen countries, 10 percent or more of the agricultural land is organic.

There were at least 2,7 million organic producers in 2016. Forty percent of the world’s
organic producers are in Asia, followed by Africa (27 percent) and Latin America
(17 percent). The countries with the most producers are India (835 000), Uganda (210 352),
and Mexico (210 000) (IFOAM, 2018).
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Figure 1. Organic farming land in the world

WHAT IS ORGANIC AGRICULTURE?

Organic farming defined as agriculture without the use of chemical substances or
agronomists in the field of product cultivation, harvesting, cutting, processing, packaging,
labelling, preservation, storage, transport and other processes until reaching the consumer.

Organic (ecological) agriculture is a sustainable agriculture method that is based on
certain rules and requirements and does not exploit nature.

In the throughput of the definitions of organic agriculture, this concept of
sustainability is at the forefront. The concept of sustainable agriculture in general is not
limited to the protection of natural resources in the long run and the guarantee of their
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productivity; economic, social and ecologically balanced agricultural system (Francis and
Youngberg, 1990). On the other hand, in organic agriculture, the farm is seen as an interacting
and living organism together with all elements (farmer, soil, organic materials, climate,
plants, animals etc.) to form a whole (Lampkin, 1990). So instead of defining organic
agriculture with inputs prohibited or allowed in production, production must be seen as a
holistic approach.

Organic agriculture is a human and environmentally friendly production system aimed
at re-establishing the natural balance that is lost as a result of erroneous practices in the
ecological system. In addition to forbidding the use of synthetic chemical pesticides,
hormones and mineral fertilizers, organic and green fertilizing, alternation, soil conservation,
It is an alternative form of production which aims to increase resistance, to take advantage of
natural enemies, to offer all these possibilities in a closed system, not only to increase the
quantity but also to increase the quality of the product.

Every step from production to consumption, without using chemical inputs in
production, is a form of controlled and certified agricultural production. Defective practices in
the ecosystem include man-made and environmentally friendly production systems aimed at
restoring the natural balance that has disappeared.

ADVANTAGES OF ORGANIC AGRICULTURE

The advantages of organic farming can be grouped under seven headings.

No Poison Is Always Great

Organic farming does not use any type of harmful chemicals to keep pests away,
unlike the majority of industrial farming. They use all natural methods that do not harm the
consumer or the environment that they are grown in. Herbicides, pesticides, and artificial
growth hormones are all forbidden on an organic farm.

Closely Regulated

In order for a food to be labelled as organic, the entire process of which is was created
is thoroughly investigated. The organic food industry is internationally regulated, which
means that organic means the same standards where followed, no matter where in the world it
was made. This helps the consumers to know that they are truly getting what they think that
they are.

Better Taste and More Nutrition

Fruits and vegetables that are organically raised have a much better taste than other
mechanically farmed ones. This is due to the fact that they are given a much longer time to
develop and are not pumped with artificial things. The sugar structures in these crops have
more time to mature and develop into a tasty and nutritious product.

Costs Are Lowered

There is a deep stigma around anything organic that it had to have cost an arm and a
leg to cultivate. This is actually the opposite of the truth. When you cut out the time that is
spent to farm organic crops, the actual costs are minimal. These farmers do not have to shell
out large amounts of money for expensive chemicals and massive amounts of water, unlike
industrial farmers.

Lower Input Costs

Organic farming does not incur the same use or high cost of very expensive chemical
inputs as conventional farming does. Because organic producers work hard to grow disease
and pest resistant crops, plus use alternative disease and pest fighting methods, costs in this
area are lower for the life of the farm and this can save you a lot of cash.
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Healthier Soil

Healthy soil is technically considered an ecological or eco-friendly perk of organic
farming, but because soil is such a significant issue, it should be considered a major organic
farming advantage all on its own.

As a grower, soil health should be a key concern but soil health holds importance that
goes far beyond healthier crops. Soil affects the entire world and organically grown crops
support better soil health overall. Beyond organics building soil that's healthy and thriving,
organic farming helps to combat serious soil and land issues, like erosion. Erosion isn't
usually at the top of anyone's worry list, but maybe it should be. Erosion can kill off whole
farmlands, wetlands, habitats, streams, and entire ecosystems, not to mention spread disease
and ruin food security.

Drought Resistance Crops

Drought, and the high costs it can incur is a top concern of many growers, organic or
conventional. However, organic crops are known to be more drought resistant naturally than
conventional crops. This is mainly because often chemical fertilizers are water-soluble, so you
need more water to grow conventionally.

If the worst happens and water is limited, organic growers are lucky enough to come
out much better than their conventional peers. Considering that a study from the National
Center for Atmospheric Research, shows that we may be facing extreme drought issues within
just 30 years, this is good news for organic growers (Lombardo, 2015).

CONCLUSION

Among the main objectives of rural development policies is to increase the income
level of the rural population, to provide better living conditions, to employ the rural
population in its own village, to provide a sustainable agricultural production that respects the
environment. As can be seen, increasing producer income and reducing suffer to the
environment from the benefits of organic agriculture are compatible with main objectives of
rural development.

Organic agriculture focus to producers, allows producers to control their own
resources, and contributes to the self-reliant and reliable nutrition of rural people in the food
chain. The use of low mechanization, avoidance of industrial inputs, efficient use of labour
can make the workforce more dynamic in rural areas. Organic farming with these functions;
sustainable use of resources, protection of biodiversity, conservation of traditional knowledge,
and the development of healthy individuals. For this reason, organic farming; be adopted as a
necessity of rural development and become a system of values. Family farming that will make
organic agricultural production should be supported from production to marketing.

Organic agriculture should be transformed into a production scheme that will create
employment. Integration of rural tourism activities should be ensured in marketing of organic
products so that the society can be consumed by wider segments.
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Abstract: Rapid urbanization and industrialization caused individuals to have a city-
centered life. Urbanization trends lead to reductions in welfare and income levels of rural
residents. In many territories and countries, rural areas are less developed and have specific
situations.

The stress and pressure of urban life have caused people to become more involved in
rural areas. One of the essential characteristics of modern society is to focus on sustainable
development. Sustainable development is a multidimensional concept that targets the
development of rural areas. Rural tourism, one of the major tools for rural development, has
the potential for growth in the future.

The key to the development of rural tourism is to create tourism products using natural
resources and to present them to tourists, benefiting from the local people who produce
cultural and historical values. It leads to the rethinking of the basic principles of marketing
regarding increases the environmental issues, need for environmental protection and
sustainable development. Green marketing concept was born as a result. Briefly, green
marketing is the whole set of activities aimed at meeting human needs or demands, aiming at
satisfying these needs and desires in such a way as to create the least harmful effect on nature.
In practice, it is based on strategies such as creating and developing environmentally sensitive
market segments, creating new environmental standards and launching new environmental
initiatives, adopting environmental forms of product labeling and evaluating all market
activities based on the latest environmental conditions and standards.
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In this study, combining rural tourism with green marketing approaches aiming at the
rational use of natural resources, which is one of the tools of rural development is examined.
Keywords: sustainability, rural tourism, green marketing.

INTRODUCTION

Between the rural regions of the World the issues of population decrease, economic
change is widely common. A strong tendency of industrialization and urbanization have
always changed the economic and political position of rural society. Agricultural incomes
have fallen in real terms, and with this decline, technological changes have led to a decrease
in agricultural employment. Nevertheless, there has been a decline in rural services: stores,
schools, churches, professional services and transport facilities have declined in number and
vitality. Typically, the rural population is getting older and becomes less of the total
population (Lane, 1994).

Today, tourism is still focused on beaches, lakes, mountainous areas and important
cultural centers. Tourism has proved that economic growth is a powerful engine in terms of
transferring capital, income and employment from industrialized, urbanized and developed
regions to non-industrial regions (Lane, 1994).

RURAL DEVELOPMENT AND SUSTAINABLE RURAL TOURISM

Generally, the population density of rural areas is low: this is the result of small
settlements placed at wide distances. The environment is dominated by natural and / or farm /
forest (Lane, 1994).

Rural tourism can be defined as the whole of events and relations arising from
temporary accommodation by visiting the rural areas outside the places where people are
permanently resident, demanding the goods and services produced by agricultural producers
in the places suitable for the natural pattern of the area and minimizing their desire to raise
money in the region (Torun, 2013).

NEW APPROACH TO MARKETING - GREEN MARKETING

In the recent years, various associations and bodies around the world called for
conserving the environment to make it a safe place to live for us and for the future
generations. In the second half of the eighties of the last century, there appeared a new pattern
within the committed marketing, called as green marketing, that is focused on a powerful
commitment to the environmental responsibility in exercising all the marketing activities, thus
the business organizations adopted the conception of green marketing due to its large benefits
(Gupta, 2016).

Green marketing is part of the social marketing concept and can be described as
follows: Product, price, promotion, and distribution are the way to understand the customer
needs and the reciprocal relationships between the planning, implementation and control
policy that simultaneously meet the objectives of the organization and minimize the negative
effects on the natural environment (Ayyildiz & Geng, 2008).

Green marketing concept emerged as the concept of "ecological marketing" by the
American Marketing Association in 1975, although it entered marketing literature in the late
1980s and early 1990s. There are many definitions in the literature related to the concept of
green marketing, such as green marketing, ecological marketing, sustainable marketing,
environmentally sensitive marketing, social marketing (Giisan, Aktas, & Giivendik, 2016).

In order to explain the concept of green product with the 4S formula in the literature;
Environment-friendly products can be defined as green products which have some properties
such as the ability to meet the needs and desires of consumers (satisfaction), Providing the
continuity of the source (sustainability), Globally accepted in terms of not harming the
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environment and the living (social acceptability), and not to endanger the health of consumers
(safety) (Giisan et al., 2016).

RURAL TOURISM AND GREEN MARKETING

According to Peattie (2001), there are three long phases in the evolution of the green
marketing. The first phase is the ecological phase. In this phase, all the marketing activities
are implemented to resolve environmental problems and offer solutions. The second phase is
the environmental phase, and the main idea is using the cleaner technologies to improve the
environment. The last phase is called the sustainable phase of green marketing which is still
valid. This phase appears by the late nineties and early twenties (Peattie, 2001).

Green marketing strategies can be the crucial element in adapting to new consumer
requirements and can be a source of competitive advantage at national or regional levels in the
long term. Short-term investments can be seen in technology costs, staff qualifications, and
monitoring of production processes, but by reducing consumption of energy and raw
materials, green marketing strategies can help firms to become competitive in the long term
by providing economic benefits. We, therefore, reach a win-win situation in which both
environmental benefits and increased competitiveness are obtained concurrently;

(1) Obtaining/producing the product has to preserve the environment (no pollution and
pesticides);

(2) Price is usually higher, but green consumers accept it;

(3) Placement (distribution) includes ecological packaging, but also longer-term
storage of goods;

(4) Promotion focuses on environmental issues (Aceleanu, 2016).

RELATIONSHIP BETWEEN GREEN MARKETING AND RURAL
DEVELOPMENT

The products those are manufactured through green technology, and that caused no
environmental hazards are called green products. Promotion of green technology and green
products is necessary for the conservation of natural resources and sustainable development.
We can define green products by following measures:

* Products those are originally grown,

* Products those are recyclable, reusable and biodegradable,

* Products with natural ingredients,

* Products containing recycled contents, non-toxic chemical,

* Products contents under approved chemical,

* Products that do not harm or pollute the environment,

* Products that will not be tested on animals,

* Products that have eco-friendly packaging i.e. reusable, refillable containers, etc
(Rajasekeran R. & Gnanapandithan N., 2013).

Green marketing has a wide variety of impacts on the development of rural areas:

1. Reduction of waste with recycled and renewable energy source.

2. Redesigning the product concept as a green product.

3. To produce environmentally friendly products.

4. More use of agricultural and natural ingredients in products.

5. Strengthening rural areas and creating additional income sources.

6. Promotion of rural and urban ties.

7. Creating employment for rural areas (Gupta, 2016).
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GREEN PROMOTION AND RURAL TOURISM

Green Promotion involves the introduction of products and services that do not harm
the environment and creates minimal harmful on the health of consumers. Promotion of rural
tourism can be achieved through eco-labeling and eco-sponsorship (Indal Kumar, 2014).

Eco-labelling is only a type of environmental performance, and in particular means,
that information about consumers is provided about the relative environmental quality of a
product. Labels usually indicate collection and protection systems offered to consumers, the
meaning of the markings on the packaging, and the consumer’s role in recovery and recycling
(Punitha et al., 2015).

Reduction of the attractiveness of rural areas should be prevented by avoiding natural
pollution of promotional materials. Stand areas on the side of the road, messages, and
brochures painted on the buildings create visual and physical pollution. Presentation
techniques (presentation of objects, stories, and themes, and all image formats provided for
sighting) can be a vital element in creating more sustainable forms of tourism. Sustainable
promotion should be planned by reflecting the unique characteristics of a rural tourism area
(Kimani, 2015).

CONCLUSION

Green marketing strategies can be a determining factor in meeting new consumer
needs and can be a source of competitive advantage at the national or regional level in the
long run. Short-term investments can be seen in technology costs, personnel quality and
production processes. But by reducing energy and raw material consumption, green marketing
strategies can help firms compete in the long run by providing economic benefits. This can be
achieved in a win-win situation where both environmental benefits and increased
competitiveness are achieved at the same time.

Just as in other market segments, targeted consumers need to be identified, so that they
can be effectively addressed and their needs are satisfied based on specifically designed
marketing programs.

In addition, it is important to ensure that such information is accessible through the
most appropriate communication channels, depending on the different information needs of
the defined market segments, and ensure that all participants are able to grow up to green
tourism and the public.

Another important role of green marketing is to find new approaches and mechanisms
to finance educational programs and conservation activities from income generated by rural
tourism. As a business philosophy, green marketing offers a special way to implement
marketing activities and marketing strategies, tools and models to achieve rural tourism goals.

Rural tourists have critical attitudes towards environmentally unsound consumption
practices and wish to incorporate this awareness into the way they travel.

Green marketing should ensure that decision maker at the national, regional and local
level, but also at the level of individual supplier of ecotourism products, are systematically
and continuously provided with information, guidelines and tools based on the latest research,
especially in the area of market segmentation and segment profiling according to the level of
environmental awareness and environmental actions taken in reality.
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Abstract: With the diversity of agricultural products combined with cultural richness,
local food products are gaining importance. The impact of local food products development
has increased over time. People living in rural areas mostly provide a livelihood for farming,
agriculture and livestock are made intensively. Therefore, the locals can contribute to the rural
development of the region by marketing local food products that reflect their own food
culture, tradition, as well as producing their food requirements.

Saroz Bay, located in northeastern Turkey, is an important region regarding reflecting
the diversity of agricultural products to food products with its cultural richness. In this study,
locally produced food products and how they affect development are investigated. For this
purpose, 271 questionnaires were applied to the tourists who visited Saroz Gulf, and the
results were analyzed and interpreted through charts. As a result, it was mostly preferred to
purchase the regional food products as visitors participated in the region, and the sale of
foodstuff produced in the region is considered important.

Keywords: rural development, local food, local people.

INTRODUCTION

Along with the increasing population in the world, the rapid decrease of natural
resources and food resources has led countries to increase production. Increased commercial
competition, economic concerns, and regional backwardness have caused obligation for the
development. According to Giilgubuk (2013), the reasons for the concept of development in
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the world include poverty, regional development disparities and economic imbalances and
injustices, rapid pollution and depletion of natural resources.

As economic backwardness concentrates mainly on rural areas, economic
development has been the priority for the country targets, and rural development has been the
priority for the regional targets. Various projects and studies have been carried out for the
rural development with the help of national and international voluntary organizations.

The concept of development includes not only the increase in revenues but also the
increase and diversification of the society as socio-economic and educational. According to
Inan et al. (2010), development is a multidimensional concept. It involves not only the
economic but also the progress of all elements of the society including the increase in
prosperity. For example, the transformation of a seedling into a tree can be defined as growth
and produce of the fruit can be defined as development.

In order for rural development to take place, it is necessary to raise awareness and
awareness of education and awareness among rural communities and to create and implement
sustainable approaches and policies aimed at the public and social institutions people and
natural structure. Before addressing the concept of rural development, it is necessary to
emphasize the concept of development. According to Acar (2008), economic development
refers to the transition process of economies based on urban, industry and services as an
economy based largely on rural and agricultural structures.

Development is the effort to increase the socio-economic well-being of citizens in
developed and developing countries. Harris (1992) describes developing countries as
economies by changing growth, improving income distribution, and making improvements in
the cultural, managerial area. Inan (1980) considered development as a comprehensive
concept that includes multi-dimensional, growth and structural development. Therefore, the
concept of development and growth need to be considered separately. The concept of growth
emphasizes the increase in economic income, while the development stands on socio-cultural
structure besides the economy.

In this study, the roles of locally produced food products in the development of rural
areas and the attitudes and behaviors of tourists who prefer these local products are examined.

MATERIAL AND METHOD

The material of the study constitutes the primary data from face-to-face surveys
conducted with tourists in Saroz Gulf and local residents living in rural areas. In the analysis
of research data, descriptive statistics such as frequency analysis and averages were used. The
research area is located in the southwest of the Marmara region, north of the Aegean Sea, in
the Gulf of Saroz within the boundaries of the Edirne and Canakkale provinces. The region is
governed by Canakkale and Edirne.

271 questionnaires were applied to the tourists who visited Adilhan, Giineyli,
Sazlidere, Gokcetepe, Danisment, Erikli, Yayla villages, Mecidiye township, Karaincirli,
Vakif, Biiylikevren, Giilcavus and Sultanige villages. Survey results were analyzed and
interpreted by means of charts.

LOCAL FOOD

With increasing population, genetically altered food products, or additive substance is
added, resulting in deterioration of human health as a result. These consecutions have
attracted people's attention to natural food products. Some pesticides used in agricultural
products have also adversely affected human health. The tendency to start consuming similar
kinds of food, being away from nature and culture, has led to the abandonment of authenticity
over time. However, the demand for traditional food products has increased in recent years.
Therefore, people living in rural areas benefit from the economic contribution as well as by
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meeting the basic food needs of traditional food products. Consumer demands for foods that
are perceived as "traditional" and "local" can also be seen in connection with the quest for
authenticity (Taylor, 2001, p.8, Sims 2009). At the same time, there are different definitions
among food supply chains that competition between countries. Consumer demands and new
producer sources are exemplified in different forms of production codes (organic, integrated,
regional, artisanal, etc.). These differences are due to the diversity in agricultural systems and
land settings, the diverse cultural and gastronomic traditions, the diversity of organizational
structures of food supply chains, the diversity of consumer perceptions, as well as significant
differences in institutional and policy support (Renting et al., 2003).

Terms such as "local food," "local food system" and "re-localization" can be used
interchangeably to relate consumed food to a contemporary or mainstream food system
(Peters et al., 2008, Martinez et al., 2010).

According to Cutter (2012), today people are getting more and more interested in what
they eat and drink. There are lots of news about food, beverage types in all kinds of virtual
and printed publications. In addition, the number of local markets in the United States, which
was 1775 in 1994, increased by 245,5% to 6 132 in 2010, which is another indication of the
increased importance given to local organic products. Food and beverage culture should be
evaluated in the promotion of the level of economic income of the people, the level of
prosperity, protection of cultural items, advertising and promotion. With its rich food and
drink culture that has the big advantage of Turkey can evaluate these benefits in many areas.
Located in the south-western part of the Marmara region, Saroz Bay has hosted many cultural
habits in the past and has thus played a role in appearing various kinds of food by the help of
immigrant cultures.

RESULTS AND DISCUSSION

When assessed in terms of rural development, expenditures made for local products
are an additional source of income for the producers in the region. The expense of the tourists
who came to the Saroz region increased due to the increase of the residents in Saroz in the
summer season. According to Table 1, the highest of average expenditure made is 801 TL and
shares 34,7%. The share of tourists who spend 200 TL or less is 22,4%. The high level of
daily travel made to the region leads to lower expenditure.

Table 1. Average expenditure spent while staying in Saroz

Average Spending Share(%o)
Below 200 TL 22,4
201-400 TL 21,3
401-600 TL 10,4
601-800 TL 11,2
Over 801 TL 34,7
Total 100,0

According to the spending made for the local products within the expenditures made
on Saroz travels, the maximum spending share occurs as 48,8% share (Below 200TL). When
assessed in this direction, the amount of spending that tourists make for local products is quite
low. This amount includes cultural and traditional products as well as local food products
(Table 2).

Table 3 shows the expenditure rate for local food products within the all food
expenditures during the tourist's stay. Accordingly, consumers who spend 21-40% of total
expenditure spend 29,3% of this on local food products. The proportion of food consumed by
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local tourists with 41-60% of their spending on local products is 31,9%. Although spending is
low, the spending rate for local products has been answered as half and more.

Table 2. The share of Expenditure for Local Products in Total Expenditures of Tourists

Average Spending Share(%o)
Below 200 TL 48,8
201-400 TL 22
401-600 TL 10,7
601-800 TL 3,6
801-1000 TL 9,5
Over 1000 TL 5,4

Total 100,0

Table 3. The rate of Local Product Expenditures in Total Food Expenditures

Food Spending Share in Total Expenditure

The share of Regional Products in Food

(%) Expenditures (%)
0-20 22,3

21-40 29,3

41-60 31,9

61-80 9

81-100 7,5

Total 100,0

The traditional products preferred during the stay in the region, an average of
2,3 pieces of handicraft products such as lace, locally handmade items are bought and paid an
average of 55,8 TL. The price is higher than the others, indicating that the value given to
handmade products is higher. The gift items representing the region are 2,7 pieces, and they
are sold as 32,4 TL. 9,5 pieces of brochure introducing the local area are bought at the price of
10,2 TL. These documents are generally distributed free of charge for promotional purposes,
so the result is low. The average number of visitors who buy village bread during their stay is
reported as 8.4 and the amount paid is 33,3 TL (Table 4).

Table 4. Food and Traditional Products Purchased by Visitors

Food Amount . .
Ne Products (ka/piece) TL Traditional Products Quantity TL

1 Tomato 1,91 kg 16,09 Local handicrafts (lace, hand work, 2,33 55.83
Paste etc.) piece

3 | Pickle 1,88 kg 12.83 Souvemrs, figures etc. symbolizing 2‘,70 3241
the region. piece

4 | Tarhana 2,51 kg 35,20 | Introductory book, brochure etc. ;?ifcge 10,22

5 | Noodle 2,30 kg 18,33 | Village bread 8.’40 33,43
piece

¢ | Boiled 200kg | 2525 | Traditional local food 792 1 8333
Grape juice times

8 | Cheese 4,33 kg 75,19 | Greengrocery 31,67 kg | 158,45

9 | Yoghurt 5,84 kg 22,97 | Honey 2,25 kg 39,37

10 | Jam 2,05 kg 21,82 | Other 4,00 15,66
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Local food is also preferred in the region, and it is preferred about 8 times during the
stay. 83,3 TL is paid, and 31,6 kg vegetable fruit purchased is paid 158,4 TL. Other specified,
purchased products are tomato, cucumber, pepper, eggplant, apple, pear, honey, okra, cherry,
melon, watermelon, grape, peach, bean, milk, egg, strawberry, corn, olive oil, olive, cherry,
plum.

It is stated that visitors are most likely to purchase local food products in the region
(63,1%). The purchase of traditional food products is another high-ranking option (Figure 1).

%

Buying local food products

|

63,1

Buying traditional items 299

Accommodation (village houses, pensions)

35,4

Participation in rural activities (weddings,

27,7
festivals. etc.) ’

Spending time in rural areas (coffee etc.) 19,2

1

Figure 1. Activities Attended by the Visitors in the Rural Areas

Table 5. Visitor's Provisions for Contributing to Rural Development

Frequency Total Points | Averages
Order of importance (points A A A A A A A Y Total
received) — é I g ™ S < g 7o) S © § ~ g (Freql:jency score /N

x Points)

Increasing accommodation 90 | 39 | 26 | 26 | 32 | 23 | 20 1156 4,51
opportunities in the villages
Organizing rural festivals 24 | 37 | 50 | 50 | 36 | 37 | 21 1043 4,09
Increasing the number of
places such as parks in the 19 | 47 | 42 | 56 | 33 | 34 | 25 1041 4,06
countryside
Establishment of local product 4313613902329 ]33] 53 1010 3.94
stands
Restoration of rural buildings | 25 | 41 | 36 | 40 | 43 | 35 | 36 996 3,89
aTr‘:: organizations in rural 21|30 | 39 |33 ] 48|53 |32 936 3,65
Walking, cycling, etc. in rural 34 125 123 |28 | 36 | a1 | 69 ’74 3.41
areas.
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In order to enable tourists to contribute to rural development, the level of importance
of what should be done in the region was asked, and 7 options were given. These options
include establishing local product stands, increasing accommodation opportunities in the
villages, organizing rural festivals, restoration of rural buildings, increasing the number of
places like parks in the countryside, organization of rural area tours and hiking, cycling, etc.
in rural areas.

According to Table 5, the proposal for the contribution of tourists to rural development
was graded according to their importance. Points are given in this scheme; 7 points for the
first row, 6 points for the second row, 5 points for the third row, 4 points for the fourth row,
3 points for the fifth row, 2 points for the sixth row and 1 point for the seventh row. The most
important factor that will provide the rural development in the given order has been the
increase of accommodation facilities in the villages with an average of 4,51.

The sum of the points and frequencies of each sequence is the total score of that
objective ((43x7) +(36x6) +(39x5) +(23x4) +(29x3) +(33x2) +(53x1)) = 1010).

Increasing accommodation opportunities in the

viloges M——

Organizing rural festivals

Increasing the number of places such as parks in
the countrvside

Establishment of local product stands
Restoration of rural buildings

Tour organizations in rural area

Walking, cycling, etc. in rural areas.

o

200 400 600 800 1000 1200 1400

Organizing rural festivals (4,09) and increasing the number of places such as parks in
the countryside (4,06), are the most preferred options during the stay. The average was found
by dividing the total score by the number of respondents (1010/256 = 3,94). The option
“setting up rural product stands” was found to rank moderately and significantly at the 4th
most popular choice for traditional food products (3,94).

CONCLUSIONS AND RECOMMENDATIONS

Local products are essential, which have the possibility of direct sales to provide
additional income to the producers in the development of rural areas. These products, are
reflects the tradition of the region, also become an attraction factor for tourists.

Overall, when the results are evaluated, it is shown that the amount of the expenditure
and the high proportion of the foreign visitors to the traditional food, is an important local
food potential.

The impact of local food products on the rural development of the region is crucial in
increasing the incomes of local people by generating additional income, in advertising of the
region, in planning the tourism activities of the region. However, some issues should be
noted:
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- Hygiene and health conditions in local food production should be paid attention,

- A certain price policy should be established; the price issue should not be arbitrary,

- Hygiene and price issues should be audited,

- Local products must be registered. Cultural property, place, and authenticity must
be protected,

- Women's employment should be supported in local food production,

- Training programs should be established for the future generations.

The most important factor that can contribute to rural development is seen as an
increase in accommodation opportunities in the region. The organization of the festivals in the
countryside, the development of parks, recreation areas, the establishment of local product
stands, the restoration of rural buildings, the organization of tours, hiking and cycling, have
been seen as factors that provide rural development in close priority.
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Abstract: The aim of this paper is to provide an overview on the potential for organic
red meat production in some European Union (EU) countries along with Turkey. The study
analyzes figures on bovine, sheep, and goat animal and annual production amounts in that
context for the first time. The production of the top five countries in quantities are particularly
presented with the highest proportional increase in a time span. The countries with the highest
increase in animal numbers have been identified as well. The study reveals that animal
numbers and organic red meat production have both grown significantly since 2012 to 2016.
In many countries, bovine animal numbers have high organic shares within the organic red
meat sector. The consumer prices analyzed on organic red meat in Turkey depict that the ratio
of organic red meat prices to conventional red meat prices is virtually twice. We also
determined that the consumer prices on organic red meat increased about 86% between 2012
and 2018 in Turkey. Statistics on the number of organic animals and relevant production are
incomplete and do barely allow giving a complete picture of the sector. However, the
available information on the organic animal sector is developing both in the European Union
and Turkey. The study offers some recommendations on the issue for Turkey as a suitable
location for organic livestock farming in terms of its natural resources, climate conditions,
and pasture ground as well.

Keywords: organic red meat, livestock farming, Turkey, EU.
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INTRODUCTION

This paper aims to offer an overview on the potential for organic red meat production
in some European Union (EU) countries along with Turkey. For this aim, the study analyzes
figures on bovine, sheep and goat animal and annual production amount in that context for the
first time. In many countries, bovine animal numbers have high organic shares within the
organic red meat sector.

Although the available statistics on the number of organic animals and relevant
production are incomplete and do barely allow giving a complete picture of the sector, we
have provided, however, the available on the organic animal sector which appears to be
developing for both in the European Union and Turkey. As a conclusion, the study provides
with some recommendations, especially for Turkey as well. Nonetheless, Turkey has always
been a suitable location for organic livestock farming in terms of its natural resources, climate
conditions and pasture ground as well.

Natural and organic foods have lately been a developing market owing to the
cumulative interest in organic food in the world. Health focusing consumers have had
concerns about the intensive agricultural practices along with health and environmental
concerns (Wong & Aini, 2017).

Consumers recently have had concerns on environmental and health issues and they
have related them to the consumed food products. Thus, the demand for organic products
have raised even though higher costs and retailer margins (Gracia & Sanchez, 2001).

Nevertheless, beyond environmental concerns, ethical and moral reasons, which are
among important motivators of consumer buying decision (Harper & Makatouni, 2002).

MATERIALS AND METHODS

The study offers a literature review of the relevant researches and data, most of which
consists of the data from Ministry of Food, Agriculture and Livestock Republic of Turkey,
and Eurostat along with regulations and notifications, and relevant internet resources for
organic meat industries. Methodology evaluates these above given materials and discusses
percentage changes in livestock, production numbers and consumer price changes in some
selected organic meat products so as to provide the growth in this specific sector.

DISCUSSION

Concerns on antibiotics, pesticides, hormones, genetic modifications in plants and
animals, and chemical additives have been reported on the basis of consumer preferences for
organic and natural foods. Although the related consumers are willing to pay premiums
10-40% for organic and natural foods over conventional products, those premiums goes to
200% and much for meat and poultry (Sebranek & Bacus, 2007).

Other factors are food safety, quality, health, taste, nutritional values, and environment
which also support the increasing demand of organic food and products (Song et al., 2016).

Organic meat production, on the other hand, has cultural and biological specifications
on the use and provision of resources, ecological balance, and diversity. It uses natural
grasslands and by-products especially in terms of not using artificial fertilizers and pesticides
(Kumm, 2002). Nonetheless, most soils and areas reportedly contain between 2% and 5%
organic matter (Ricke et al., 2013).

Meat production will serve as an advantage if the resistance against different climates
and illnesses could be used favorably for organic foods of animal origin which are supposed
to be fed on 100% organic material. Although the use of any antibiotics, synthetic growth
promoters, genetically engineered vaccines are prohibited, the supplements on enzymes,
probiotics, and vitamins are allowed with the substances of natural origin (Galgano et al.,
2016).
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Precautions for animal health and welfare are needed in this production in which all
livestock are fed with organically produced lures. The protection against diseases are also
among significant issues on the organic production (Bayram et al., 2013).

However, organic animal production has been very limited 0,5 to 4% depending on the
animal species with respect to the total animal production in EU. Moreover, according to soil
conservation, for example, organic beef and lamb production have superior advantages with
respect to conventional pig production. But, the production costs, nitrogen and greenhouse
gases per kilo of meat are reported as larger (Kumm, 2002). Smaller premiums appear in the
sheep and bovine sectors though their higher prices in the conventional market (Fibl &
IFOAM, 2015).

In Turkey, a study reports that organic animal production has been developing as
much as crop production. However, organic plant production studies have been in the spot by
the 1980s, however, by 2003 in animal production (Aksakal et al., 2015).

The organic meat industry have been developing however is also a relatively young
sector compared with the conventional red meat industry in the EU as a whole. The organic
industry is experiencing.

Table 1. Live bovine animal, bovine animal for slaughter and other bovine animal numbers

Selected EU Countries and Turkey 2012 2013 2014 2015 2016
European Union (28 countries) N/A | 3552014 | 3630385 978 559 | 6163 354
Belgium 72 487 140 149 140 285 77 533 161 023
Bulgaria 2018 2 087 1899 2 469 16 530
Czech Republic 386 742 419 559 442 344 232 026 486 455
Denmark 292 726 300 229 301 001 362 249 270 665
Germany (until 1990 former territory of the

FRG) 1034591 | 1101900 | 1138700 694574 | 1225129
Estonia 51570 57712 61 809 33235 71195
Ireland 68 449 73 001 75946 45 226 102 572
Greece 129 902 138 576 137 532 68 657 146 274
Spain 325162 299 839 332 383 196 409 392 388
France 795 061 978 799 942 161 647516 | 1027134
Croatia 4 058 10 895 13 155 6399 27 060
Italy 365 847 418 638 392 667 259 279 587 108
Latvia 116 932 131 289 132 324 65 267 165 672
Lithuania 45 025 58 356 60 997 25 755 66 112
Luxembourg 5698 6155 6384 3976 7182
Hungary 37617 36 258 35 585 20 198 38291
Netherlands 79 830 82 946 82 505 99 981 91932
Austria 376 572 376 973 656 465 249 121 702 561
Poland 71193 64 534 64 324 27 099 46 348
Portugal 68 004 69 095 74 343 833 160 103
Romania 4 401 30138 43 658 7732 25015
Slovenia 45 954 50336 54 718 33937 66 794
Slovakia 81 063 80 988 83 755 53 054 125 096
Finland 90179 91912 97 436 57 393 115376
Sweden 422 532 523 147 515738 264 861 543 458
United Kingdom 455 634 445114 482 057 191 551 511776
Norway 29 511 31454 27 385 1543 50 308
Switzerland 156 648 162 036 167 024 26 882 174 695
Former Yugoslav Republic of Macedonia N/A 2752 2133 N/A 3368
Serbia N/A 3706 2 557 511 2 956
Turkey N/A 63 670 13 962 4729 11341

Source: Eurostat
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Table 1 presents the exponential growth with the numbers of live bovine animal,
bovine animal for slaughter and other bovine animal reported in the EU for the time span
2012 - 2016. Bovine animal numbers are increasing in many countries. France, Austria, Italy,
Czech Republic and Spain are apparently the countries with the highest number of animals.

Live sheep, ewe, ewe-lamb, breeding female and other sheep numbers have shown at
Table 2. United Kingdom, Spain, France, Italy and Greece are the most important countries in
terms of organic sheep numbers.

Table 2. Live sheep, ewe, ewe-lamb, breeding female and other sheep numbers

Selected EU Countries and Turkey 2012 2013 2014 2015 2016
European Union (28 countries) 4443421 | 4323799 | 4365962 | 4485075 | 4496061
Belgium 12 841 14 102 31846 18 103 21161
Bulgaria 18 350 15 788 14 500 37 584 53 618
Czech Republic 186 750 203 056 200 770 205 046 202 044
Denmark 20 404 10 257 19 640 18 664 19 502
Germany (until 1990 former territory of the

FRG) 237912 226 300 230 700 227 674 451 060
Estonia 35437 33 515 36 121 37 465 36 093
Ireland 77 904 85 000 42 201 103 290 127 300
Greece 593 609 610 489 604 364 609 617 593 999
Spain 1012 456 843 606 934958 | 1192418 | 1165034
France 786 394 852 824 855 746 915276 | 1026552
Croatia 17 601 38 866 43 380 47 548 100 270
Italy 1415246 | 1326775 | 1515332 | 1570340 776 454
Cyprus 957 1 060 2612 2450 1230
Latvia 47 638 53938 54 570 64 726 72 732
Lithuania 30926 38102 40 514 39 956 42 564
Luxembourg 1474 1298 1 340 1206 1042
Hungary 6972 7 839 7916 7913 8138
Netherlands 39 520 37 640 28 956 12 477 24 704
Austria 99 752 161 584 198 572 205 202 224 364
Poland 79 674 65 096 59 760 51 508 38 948
Portugal 90 665 88 528 91299 108 375 85 551
Romania 51722 80 309 229 686 85419 66 401
Slovenia 70 766 68 468 35790 35193 35841
Slovakia 214 654 213 426 193 952 194 478 187 192
Finland 34 402 38 458 23 897 27 562 31516
Sweden 251 154 237 520 243 334 243 754 261438
United Kingdom 2304194 | 1998400 | 1917880 | 1737108 | 1682220
Norway 47332 49 059 46 390 48 559 50902
Switzerland 176 482 183 978 186 124 159 992 159 504
Former Yugoslav Republic of Macedonia N/A N/A 52 288 70170 81 621
Serbia N/A 2793 1285 6 464 4 504
Turkey N/A 146 828 32 758 45132 34 668

Source: Eurostat

EU statistics provides 2012 to 2016 numbers for live goat, goat, breeding female and
other goat for some selected EU countries and Turkey (Table 3). Greece appears to have the
most amount and Italy has lost the second rank to France and Spain closing to the end of the
time span.
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Table 3. Live goat, goat, breeding female and other goat numbers

Selected EU Countries and Turkey 2012 2013 2014 2015 2016

Belgium 5177 5713 11556 5997 7021
Bulgaria 5 662 6470 6402 10 762 16 484
Czech Republic 15240 15402 18224 19312 18 458
Denmark 6124 2079 4078 3462 4030
Estonia 732 1122 1 009 1 602 1393
Ireland 1268 918 329 242 123
Greece 349 789 356 002 353 964 344 479 326 255
Spain 111 990 100 364 112 932 138 896 146 800
France 121 638 142 884 135 822 145 084 164 292
Croatia 1477 3532 3104 4326 6160
Italy 159 366 163 673 185430 201 704 113 983
Cyprus 3971 3844 9004 7782 8718
Latvia 4350 4728 4418 4 646 5336
Lithuania 748 757 1 768 1978 2348
Luxembourg 408 352 342 398 424
Hungary 996 917 503 538 1105
Netherlands 52 560 61474 59 474 62 074 69 096
Austria 38 091 62 536 78 586 81372 91 758
Poland 10 504 7182 8 380 6536 7038
Portugal 8765 6519 6560 6468 5426
Romania N/A 3032 12 880 5816 2618
Slovenia 11396 11734 6448 6461 6857
Slovakia 4104 3958 2010 3054 2 858
Finland 1286 438 664 523 507
United Kingdom 346 410 401 396 535
Norway 2590 2 602 2 798 2 898 1 506
Switzerland 42 408 44 462 45104 38594 38 486
Former Yugoslav Republic of Macedonia N/A 2762 2 585 4012 4422
Serbia N/A 81 182 2234 2230
Turkey N/A 37278 12512 28 594 14 044

Source: Eurostat

Table 4 supplies the percentage change in time (2012 to 2016) on animal numbers for
bovine, sheep, and goat along with the five leading countries versus Turkey are given in

Figure 1a, b, c.

Table 4. Ratio of percentage change on animal numbers

Selected EU Countries and Turkey

Ratio of percentage change (2012 to 2016)

Bovine Sheep Goat
European Union ? 73,52 1,18 -
Belgium 122,14 64,79 35,62
Bulgaria 719,13 192,20 191,13
Czech Republic 25,78 8,19 21,12
Denmark -7,54 -4,42 -34,19
Germany * 18,42 89,59 35,62
Estonia 38,06 1,85 191,13
Ireland 49,85 63,41 21,12
Greece 12,60 0,07 -34,19
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Selected EU Countries and Turkey

Ratio of percentage change (2012 to 2016)

Bovine Sheep Goat
Spain 20,67 15,07 35,62
France 29,19 30,54 191,13
Croatia 566,83 469,68 21,12
Italy 60,48 -45,14 -34,19
Cyprus - 28,53 35,62
Latvia 41,68 52,68 191,13
Lithuania 46,83 37,63 21,12
Luxembourg 26,04 -29,31 -34,19
Hungary 1,79 16,72 35,62
Netherlands 15,16 -37,49 31,46
Austria 86,57 124,92 140,89
Poland -34,90 -51,12 -33,00
Portugal 135,43 -5,64 -38,09
Romania 468,39 28,38 -13,65
Slovenia 45,35 -49,35 -39,83
Slovakia 54,32 -12,79 -30,36
Finland 27,94 -8,39 -60,58
Sweden 28,62 4,09 -
United Kingdom 12,32 -26,99 54,62
Norway 70,47 7,54 -41,85
Switzerland 11,52 -9,62 -9,25
Former Yugoslav Republic of Macedonia 22,38 56,10 60,10
Serbia -20,24 61,26 2653,09
Turkey -82,19 -76,39 -62,33
Source: Eurostat
428 countries
b Until 1990 former territory of the FRG
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Figure la. Five leading EU countries versus Turkey for bovine numbers in percentage
changes 2012 - 2016

Source: Calculations of the authors on Eurostat data.
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Figure 1b. Five leading EU countries versus Turkey for sheep numbers in percentage changes
2012 -2016

Source: Calculations of the authors on Eurostat data.
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Figure 1c. Five leading EU countries versus Turkey for goat numbers in percentage changes
2012 -2016

Source: Calculations of the authors on Eurostat data.

Bulgaria noted the highest percentage change in bovine and goat, ranks as the second
for sheep numbers in this context. The leader country is Croatia in sheep numbers. Austria, on
the other hand, is the second and third in goat and sheep numbers respectively. Romania
offers the third highest percentage change in bovine numbers (Figure 1a, b, and ¢).

Table 5 reflects percentage changes production outlook for bovine, sheep, and goat
along with livestock numbers in some selected countries of EU from 2012 to 2016. Note that
France and Estonia appear with the leading percentages in this context.
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Table 5. Ratio of percentage change on organic production of animal products (tons)

Ratio of percentage change (2012 to 2016)

Selected EU Countries and Turkey Bovine Sheep Goat Livestock

Czech Republic 17,24 11,15 12,50 16,03
Denmark -16,15 - - 12,48
Estonia 71,10 9,76 - 57,71
Ireland - - - 64,90
Greece - - - -17,08
Spain -3,32 -1,43 -24,59 -0,65
France 76,63 58,12 - 53,15
Italy - - - 34,69
Cyprus - - - 120,00
Latvia - - - -51,08
Lithuania -81,40 - - -82,84
Luxembourg - - - 7,41
Hungary - - - 56,18
Netherlands -27,13 - - -23,11
Poland - - - -94,52
Slovenia - - - 9,83
Slovakia - - - 446,88
Finland - - - 47,96
Sweden 3,75 6,26 - 12,25
United Kingdom -3,60 -42.97 - 54,25
Norway 34,51 18,25 - 22,50
Turkey -97,63 -63,28 -97,96 -67,63

Source: Eurostat

In the time span of 2012 — 2016, Figure 2a, 2b, and 2¢ offer five leading EU countries
along with Turkey for bovine, sheep, and goat production in percentage changes. France is
apparently has the highest figures (Figure 2a, 2b, and 2c).
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Figure 2a. Five leading EU countries versus Turkey for bovine production in percentage

Source: Calculations of the authors on Eurostat data.

changes 2012 — 2016
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Figure 2b. Five leading EU countries versus Turkey for sheep production in percentage
changes 2012 — 2016

Source: Calculations of the authors on Eurostat data.
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Figure 2c. Five leading EU countries versus Turkey for goat production in percentage
changes 2012 — 2016

Source: Calculations of the authors on Eurostat data.
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Percentage Change in Consumer Prices of Some Selected
Organic Meat Products 2012 - 2018 (TRL based)
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Figure 3. Percentage change in consumer prices of some selected organic meat products
2012 - 2018 (TRL based)
Source: ETO 2012 data and Ekoorganik 2018 data.

We have hereby offered the percentage change in consumer prices of some selected
organic meat products from 2012 to 2018 on the data reached in Turkish Liras. Figure 3
supplies aligning percentages for selected beef and veal products. The consumer prices
analyzed on organic red meat in Turkey also depict that the ratio of organic red meat prices to
conventional red meat prices is virtually twice. We also determined that the consumer prices
on organic red meat increased about 86% between 2012 and 2018 in Turkey. according to
consumer prices, organic meat consumers paid about three times much more cost than those
of conventional meat cost. However, a recent study reveals that numbers for organic red meat
production in Turkey have a very low ratio as 1,52% in total meat production. On the other
hand, Turkey has a very long way to catch up with numbers in the EU, since that ratio
reported as 17,7% for cattle, and 47,3% for sheep. Therefore, new strategies are needed to
sustain the production in the EU and subsidize in Turkey by the use of organic and non-
organic retailer meat prices and the gap in between what the farmers really have (Koyubenbe
& Konca, 2012).

CONCLUSION

We have reached results thereby attaining the aim of this paper which is to provide an
overview on the potential for organic red meat production in some European Union (EU)
countries along with Turkey. Results offer that most figures on bovine, sheep and goat animal
and annual production amounts for the first time in the relevant literature, at least Eu versus
Turkey comparison so as to give policy implications. We may confirm that the production of
the top five countries with the highest proportional increase in a time span of 2012 to 2016.
The study reveals that organic red meat production have both grown in quantity significantly
from 2012 to 2016. In many countries, bovine animal numbers have high organic shares
within the organic red meat sector. Statistics on the number of organic animals and relevant
production are incomplete and do barely allow giving a complete picture of the sector.
However, the available information on the organic animal sector is developing both in the
European Union and Turkey. The study offers some recommendations on the issue for Turkey
as a suitable location for organic livestock farming in terms of its natural resources, climate
conditions and pasture ground as well.
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ORGANIC FRUIT AND VEGETABLE POTENTIAL AT
RETAIL CHANNEL IN TURKEY
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Namik Kemal University, Faculty of Agriculture, Agricultural Economics, Tekirdag, Turkey

Abstract: Organic farming activities starting in the 1980s in Turkey and developed by
the years so that it has become an important sector recently. But the market for organic goods
in Turkey, although small, is growing and has great potential for future. Organic farming,
which started with foreign market demand, accelerated with interest of domestic consumers
that emerged as a necessity for the distribution channels to meet this demand. Hence, export
potential and higher profit of organic farm products aimed to producers towards organic
farming system. Most of the organic production in Turkey is targeted for export, with the
European Union as the largest potential market. Despite support and efforts to promote
organic production, domestic consumption and awareness of organic products remains
relatively limited.

Organic farming also support sustainability of agricultural production and natural
resources. At this work, world and domestic trade system of organic farming products
examined regarding flow of distribution. Furthermore, marketing issues of these organic
products at the retail level should be evaluated. At the result of this paper, Turkey has a better
share of organic products’ market on the world trade. Due to opportunity of the increasing
domestic demand, retailers should be more emphasize and manage the organic food category
line.

Keywords: organic farming, consumer, category management, foreign trade.

INTRODUCTION

The necessity of provide for nutritional needs of mankind, has made agriculture a very
important sector for mankind. Human beings have work away farming since B.C. the ten
thousand years. These activities have continued without detriment to, until the industry
revolution and purpose to achieve more efficiency from the unit area. Following this,
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generated commercial concern, unconsciously use of resources and chemicals and purpose to
achieve more efficiency from the unit area made important problem. Organic agriculture,
keep nature's balance, providing continuance in soil productivity. Also get under the control
morbidity and damage to environment and continuity of living beings in the nature. Organic
agriculture is system of optimum use of naturel resources and energy, getting maximum yield.
Moreover, organic agriculture is an approach that integrates human, environment and
economically sustainable agricultural production system (Ak, 2004).

There is a growing need in the world for the development of agricultural production
techniques which do not pollute air, water and soil, reduce the negative effect of erosion, soil
salinity, and diseases and pests. Organic farming is an environmental-friendly production
method, which aims to respond to this need. Organic farming is a controlled and certified way
of agricultural production, which does not harm human health and environment and which
does not include the use of chemicals. Organic farming aims to protect the life-sustaining
resources and natural life by maintaining the natural balance. In organic farming, chemical
and pesticides are not used in any stages including cultivation, harvesting, classification,
packing, labelling, storing and transporting. Thus, the health of farmers and their families and
eventually the society is protected and improved. As the use of organic farming methods
extend, the possibility of catching a disease which requires an expensive treatment is reduced,
positively affecting the economy (www.tarim.gov.tr, 2017).

Organic agriculture begins in Europe in 1950s. After 1970s, it started to spread with
respect governmental support. The developments in countries such as Europe, North America
and Japan, Turkey influenced for this evolvement. However, organic agriculture improved in
Turkey, in contrast to European countries, not consumer or producer demand it improved
representatives of European organic agriculture firms (Aksoy, 1999).

Member Countries of the European Union are pioneer in organic agriculture products,
products in the quantity and land of cultivation. In Turkey, examining the development of
organic agriculture it is observed that there is a development due to demand in the foreign
market. At the same time, development will be linked expected to due to increased
consumption on the domestic market. With this expectation, possibility in domestic market on
demand, product variety, number of producers, product quantities will also increase in
parallel. In 1990, economic expectations, factor of income and market guarantee, has become
most factor for businesses enter the organic agriculture sector. However, in addition to
economic factors, the development of environmental consciousness and the increase of the
importance of human health, acceptance of organic agriculture by everyone.

ORGANIC AGRICULTURE IN THE WORLD

After the importance of organic farming all over the world, all countries have begun to
develop and disseminate organic farming activities in their own circumstances. Along with
these developments, International Federation of Organic Agriculture Movements-IFOAM was
established in 1972 to collect and organize the organic agriculture movement in the world
under one roof (Deviren & Celik, 2017).

Organic agriculture in the world is developing rapidly. Over the last 20 years, demand
for organic products has increased in Europe, North America and Japan. As of the end of
2010 37,04 million hectares of organic agriculture in the world are organic agriculture lands.
The range of this land is 33% in Oceania, 27% in Europe, 23% in Latin America, 7% in Asia,
7% in North America and 3% in Africa. The country with the most ecological product
cultivation area among the EU countries is Spain with 1,5 million hectares. After Spain, Italy
and Germany are another the most important countries with the most ecological product
cultivation area. All countries in the 2008-2009 period the highest increase in organic
agriculture lands in the world Argentina and Turkey (Kilcher & Kilcher, 2011).
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According to the February 2017 report 2,4 million producers in the world are farming
50,9 million hectares of organic farmland. The number of organic agriculture producers
increased 7% between 2014 and 2015. Organic farming lands have expanded by 356% in the
last 15 years. Its reach to 14,9 million hectares. The volume of global organic food and
beverage market in 2000 was 18 billion dollars. After 2000 in 15 years, its increased 240%
and reach to 81,6 billion dollars (FIBL & IFOAM, 2017).

ORGANIC AGRICULTURE IN TURKEY

Organic agriculture movement started by not Turkish farmers, it started initiated
through representatives of European organic farming companies. European countries
demanded organic agricultural export products that cannot be grown in Europe from Turkey.
After this request, organic agriculture started in Turkey by effect of European countries
(Demiryiirek, 2004).

Parallel to the increasing demand from European countries, organic production has
become varied and organic production projects have been started to be carried out in all of
Turkey since the mid of 1980s (Rehber & Turhan, 2002).

According to the Ministry of Food, Agriculture and Livestock figures in 2016
67 878 producers in Turkey are organically farming with a total of 523 thousand 778 hectares
of field and 225 varieties of products. 29 thousand 199 hectares picking area from the nature.
Turkey, with approximately 70 thousand producers working in this area, is located among 8
countries the most organic agricultural producers. Turkey has 62 million euros in the organic
products market revenue according to 2015 data. Looking at the Eastern Anatolia region is
prominent in organic agriculture in Turkey ranks first with 57% share. This region is followed
by Aegean with 23,7% and Southeast Anatolia region with 6,4%. When we look at the
number of farmers, Aegean is in first place with 32,2%. This region is followed by Eastern
Anatolia with 30,3% and region of Black Sea with 25,1%. Among the products organically
grown in Turkey nuts, walnuts, pistachios, dried figs, dried apricots, raisins and dried tomato
shine out. Legumes, medicinal aromatic plants, cotton and olives are also take part in the
products that are in organic production (www.tarim.gov.tr, 2017).

Organic agriculture's development in Turkey

In the field of organic agriculture in Turkey, published in 1994, "the production of
vegetable and animal products in an ecological manner" following the regulations is provided
very rapid developments. These developments can be observed in the following table
(Bayram, Yolcu, & Aksakal, 2007).

Table 1. Organic Agriculture in Turkey

Year Number of Number of Area Production
Products Producers (Hectares) (ton)
2003 179 14 798 113 621 323 981
2004 174 12 806 209 573 378 803
2005 207 14 401 203 811 421934
2006 203 14 256 192 789 458 095
2007 201 16 276 174 283 568 128
2008 247 14 926 166 883 530 225
2009 212 35565 501 641 983 715
2010 216 42 097 510 033 1343 737
2011 225 42 460 614 618 2 905 755
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Year Number of Number of Area Production
Products Producers (Hectares) (ton)
2012 204 54 635 702 909 1750 127
2013 213 60 797 769 014 1 620 466
2014 208 71 472 875 835 1 642 236
2015 197 69 967 515268 1 829 291
2016 225 67 878 523 778 2 473 600

Source: (Turkish Statistical Institute, 2017).

Distribution channels

The purpose of distribution channel is reach to organic fruit and vegetable products at
appropriate time and retail point. The distribution channels are of great importance as they
provide maximum benefits at the consumer level. Nowadays the demand for organic products
is rising so the distribution channels such as the internet, ecological public markets,
completely organic sales points are emerging but Supermarkets are still the most used
distribution channel for organic product marketing. In addition to these exports have a
significant share in the distribution channel.

PRODUCER

EXPORTER OR
PROCESSOR
COMPANY

ORGANISATION
COMPANY
DOMESTIC
MARKET : a EXPORTER
DIRECT

MARKETING

ORGANIC -«
STORE

F Y
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Figure 1. Organic Products Distribution Channel Flow

Retailers

The share of retail chains on the distribution channel is also not the desired level. It
has increased significantly since 1990. All retail chains on the world provide quality products,
change warrants to their customers so they were especially strongly encouraged in the field of
fruit and vegetables. The traceability system is another advantage. Examining these
characteristics, it is obviously seen that positive effects both from the producer and the
consumer. Retail, which is an important distribution channel for organic product marketing, is
one of the most used enterprises in the supply of food in Turkey as well as in the world. At
retail, customer demand increases due to the plenty of organic product after this demand, the
shelf share has been increased. In addition, retailers are marketing organic products with their
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own names (Private Label) or only marketed by them. In Turkey, almost all retailers chain has
organic product. After these products have been sold in retail chains, all income groups have
access to organic products and give opportunity to have information about them. Although
organic product sales are not at the desired level but sales are slowly increasing. It is very
important to create customer consciousness in organic products. A lot of customers do not
know that the product is an organic substitute. Also, products sold in retail chains, when did
not appreciate to customer, there is hard to sell its products; causing the return rates of
products. Moreover, while operating price are rising between retailer and supplier,
promotional activities that need to be done to promote the organic products on retailer. This
operation increase product prices for customers (Dalkiran, 2009).

Specialty Stores

Another point where organic products are offered to the customer is which are usually
located in the city center and share in the distribution channel. These stores are usually
located at the known locations of the city by everyone. Customer groups are the people in the
high-income group. The targets of these stores are the customers who demand organic
products. Store decorations attracting customer and positively affect organic product sales.
They use natural materials for packaging. Specialty Stores sell organic fruit and vegetable,
jam, olive oil, fruit juice, breakfast products. Also, cosmetics, textile products and non-food
products selling in Specialty Stores.

Organic (Ecological) Public Market

One of the most important selling places for agricultural food in Turkey is the public
markets. The development of modern retailing in Turkey has started since 1990 despite the
retail sector could not to achieve world standards. Due to this reason, public markets are still
important places for fruit and vegetables. Turkey's first 100% Ecological Public Market was
founded in Istanbul's Sisli district, June 27, 2006. Public markets generally appeal to the
whole society even when research conducted, the lower income group seems to prefer more.
But the target mass of the ecological market is conscious consumers at every level of income,
health, taste and economic issues.

Internet Marketing

As regards the marketing of organic agricultural products in the world and Turkey on
the internet e-commerce is taking place. Organic products selling like stores, can be sold in
virtual markets on the internet. Major retail chains and companies are offer to sale on e-
commerce, as well as fruit and vegetable trading companies offer to sale fruit and vegetable
on internet.

Foreign Market

Organic agricultural products are generally in high demand in developed countries.
The demand is very high therefore the supply amount is insufficient. This is an important
opportunity for developing countries. Organic fruit and vegetable exports began in the 1980s
with the demand from abroad. Type of contracted production, started with eight products.
Export in the distribution channel cannot reach the desired level in an important place. Turkey
compared to the demand in the domestic market, especially the cause of a large part of our
production is exported to the rapidly increasing demand for organic products in European
countries. As yet in Turkey as in other countries, organic agricultural products could not be
established statistical infrastructure relating to foreign trade.
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Marketing Problems of Organic Agricultural Products

Organic agriculture, which has been working on to offer useful products for human
health, it is necessary to increase the level of producer and consumer consciousness in order
to make it possible to develop and maintain, to make intermediate staff more efficient and to
encourage and support the producer. If quality and maintainability of organic agricultural
production has been ensured, the cost of these products might be decreased. For this reason,
due to the decreasing quantity of imported products causes improvement on organic
agriculture. With the system that is developed in the future, the amount of the increased
product release to the domestic market and remaining product could export. Providing
consciousness at the level of producer is also very important. Producer looks at organic
production with low yield, actually it could get more profit for producer. Also, agriculture
with organic farming is both healthier for ecology as well as healthier for the consumer, and
chemicals and medicines are less harmful than normal farming. In fact, the loss is not
inefficiency for organic agriculture season is the source of the manufacturer's inability to
market the product. The number of producers contracted by export firms is limited to the
connections made with buyers in foreign countries. A small producer with insufficient capital
is obliged to make contractual organic production with the companies. Because the cost of
certification is expensive. Barely, the manufacturer or a collective producer community with
sufficient capital could get certify for the product. In this case brokers fall out. Due to
shortage of distribution and promotion in the domestic market, creating a market for the
product can be a problem. For this purpose, a Farmer's Union or a cooperative's point of sale,
only organic points of sale, and direct marketing methods could use. The production of
Private Label Products where retailers use their own brands can facilitate entry into this
market by producer (Oztiirk & Islam, 2014).

In Turkey, there are general factors affecting the development of organic farming to
avoidant. Turkey, is defined as agricultural country despite, inequality is still observed in the
pricing of agricultural products. This is an indication that the stock market and farmers'
cooperatives are not being used effectively. Turkey has various agricultural products in the
various zones can be grown. However, these products produced are still limited. This is
caused by the ineffective use of modern farming. With a good plan this is possible in Turkey
to produce agricultural products as organic. Organically produced products are manufactured
in Turkey with the purpose generally being exported. The remaining products are selling on
the domestic market. It is observed that the quantity of products in the domestic market is low
when compared to the exports and the goods to the domestic market. If it is desired to ensure
the continuity of the products in the domestic market, the increase of diversity must be
supported. In addition, the level of consumer awareness of organic products should be
increased. Provide for needs of consumers, the products need to be easily accessible. Also,
necessary to increase products availability and reachability in marketing channels. In
domestic market, organic fruit and vegetable prices are higher than other agricultural products
so it is decrease customer demand. Within this context consumers supply basic needs and do
not prefer organic products.

Meeting Consumer Demands More Regularly

Many consumers are concerned about the relation among environmental problems and
economic development. Organic product consumers are people with high environmental
awareness it is necessary to consume the products that grow in the region they are in, meet the
needs in a shorter time and the freshness, color and smell are unchanged in terms of both
customer satisfaction and economic in terms of being important.
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Accessibility

Reach to the consumer, low production and marketing costs, support of local
companies, packaging costs are of great importance. For example; consuming products such
as lettuce, spinach, and parsley, which are produced organically, in the area where they are
grown, its provide of reduce the costs. In addition, consumers could to change the idea of
"luxury" or "expensive product”" in their minds about organic products by buying organic
products from the public markets.

CONCLUSION

In the organic agriculture that has developed since the 1990s, customer and producer
awareness has increased. But still cannot reach the desired level. Units in the organic farming
production and marketing channel are still low level of knowledge and negative attitude is
excessive. If examining from the beginning, as the level of knowledge increases, the sector
grows. Still many producers think the yield is lower in organic agriculture. In fact, both
sustainability and ecological benefit are more. Also, the value of organic agricultural products
is higher than that of normal agricultural products. Especially a good branding opens up the
difference much more. The average value of an organic agricultural product is 40% higher
than a normal agricultural product. Product diversity, rich ecosystems, land and labor
structure with potential for organic agriculture is a high for Turkey. If these facilities are used
for organic agriculture with an effective marketing channel, the gain and value of agriculture
will increase.
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Abstract: Summer asphodel is widely found in Mediterranean Rangelands. For being
poisonous, it also causes a negative impact on rangelands quality. Therefore, a study has been
carried out in order to prevent the growth of this weed plant depending on the application of
different herbicides at different seasons. The research was conducted in the Gerlenge¢ village
of Biga District at Canakkale Province in 2016. Since there is no selective and specific
herbicide in the chemical control with this weed plant that is why this study was conducted by
using the active ingredients of five different herbicides in order to determine the most
appropriate  herbicide and its application season. Those of chlorosulfuron,
dicamba-+triasulfuron and tribenuron methyl+thifensulfuron methyl herbicides are effective
against broad leaves while metsulfuron methyl+lodosulfuron methyl is used for narrow leaves
and glyphosate is used for all types of herbaceous weed plants as a total herbicide. In addition,
the herbicides were applied in two different seasons i.e., spring (March 2015) and autumn
(November 2015). The research was established according to the randomized complete block
design using three replications. The total experimental area was 100 m? and each plot
consisted of 3 m? of the area in the experiment. The growth of Asphodelus aestivus has been
observed after the application of above mentioned herbicides during the experiment.
According to overall results of this research, the applied herbicides and their application
seasons have been statistically significant on the investigated characteristics (number of
plants, plant height, number of leaves, leaf diameter and length) of this weed plant.
Consequently, the significant achievements were obtained from the plant in terms of
herbicides and their application seasons.

Keywords: Asphodelus aestivus, herbicide, plant growth.
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INTRODUCTION

In the world 11,6% of the productivity losses in agricultural production are due to
diseases; 13,8% by the pests and 9,5% by weeds, although, it varies according to the level of
development of the countries (Cramer, 1967). Weeds, in rangelands and pastures, cause
approximately 1% coverage area and also 1% loss in production (Anonymous, 2014).
Improper use of rangelands causes an increase in weed plants by decreasing the plants having
high nutrient value. Particularly, the poisonous weeds compete with good rangeland plants to
limit their development and also threaten the health of grazing animals.

The summer asphodel (Asphodelus aestivus Brot.) is one of the toxic and common weed
plants found in rangelands, it is a perennial and tuberous weed that belongs to Liliaceae
family, and it is one of the weeds that threaten the rangeland areas in recent years. Summer
asphodel is a widespread geophyte commonly found in Mediterranean, and also in those
rangelands where the Mediterranean climatic conditions are dominant (Diaz Lifante, 1996).
This weed plant is in spreading and invasive position especially, in calcareous rangeland soils
(Margaris, 1984). In Turkey, it has been spread in Aegean, Marmara, Mediterranean and
Southeast Anatolian regions where the Mediterranean climate is dominant. These species
have reached a huge ratio of 10-50% especially, in Aegean and Eastern Mediterranean
rangeland vegetations (Bilgir, 1961; Onder and Karsavuran, 1986; Uygun et al., 1994). Even,
the ratio of summer asphodel in the rangelands of Aegean region is up to 10 plants per square
meter (Eltez, 1995). These ecosystems, which are described as “Asphodel Deserts”, are
defined as the stages of degradation of herbaceous vegetations in the Mediterranean region
(Ayyad and Hilmy, 1974; Ayyad, 1976; Le Houerou, 1981). This weed plant grows both with
generative and vegetative methods of growing. But, the mature plants generally grow
vegetatively (with tuber). This feature of the plant facilitates the plant resistance to
unfavorable climatic conditions. Summer asphodel is with a height of 50-170 cm having
12 cm long and 4 cm tubers in diameter. Tubers grow continuously if the environmental
conditions are favorable and the plant is healthy. This weed is not grazed by animals, even in
its green condition, because it is toxic to animals due to the presence of toxic glycosides
(C glycoside) inside the plant (Birincioglu et al., 2005).

Herbicides, an important tool in weed control which are cheaper, do not destroy the
land, do not create erosion risk, as well as, provide more effective control (Altin et al., 2005).
Herbicides such as 2,2-dichloroprofionic acid sodium salt 85% and metsulfuron
methyl+tribenuron methyl provide effective results in the chemical control of summer
asphodel (Bilgir, 1961; Gokkus and Alatiirk, 2016).

This study was conducted aim to control the summer asphodel, using different
herbicides and their application in different seasons, which causes major problems in the
rangelands where the Mediterranean climatic conditions are dominant.

MATERIALS AND METHOD

The experiment has been carried out in the rangelands of the Gerlenge¢ Village of Biga
District of Canakkale Province Turkey in the years 2015-2016. The research area is heavily
covered with summer asphodel (4sphodelus aestivus Brot.). The density of this weed plant
has been varied between 20-30 plants/m? according to the counting done before starting the
experiment. The average temperature was noted around 15.3—15.8°C during the study period.
The highest temperatures have been observed in the months of July—August while the
minimum temperatures in December—January. The total annual precipitation has been
recorded as 650—-658 mm. The large amount of the precipitation falls in the months of
January—February, while the least rainfall occurred in July.
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Soil of the research rangelands was found clayey. The content of organic matter is
moderate (2,41%), neutral (pH: 7,09), low in lime (2,14%) and salt free (0,99 mS/cm). The
amount of receivable P (2,53 kg/da) is less, K (44,65 kg/da) is sufficient, Ca (7 742,2 ppm)
and Mg (662,6 ppm) are excessive in the soil.

The research was established according to the randomized complete block design by
using three replications. Five different herbicides having the active ingredients of
chlorosulfuron (C), glyphosate (G), dicamba+ttriasulfuron (DT), metsulfuron methyl+
lodosulfuron methyl (ML) and tribenuron methyl+thifensulfuron methyl (TT) were applied in
two different seasons (spring and fall). The total number of experimental plots were
30 (5 herbicides x 2 seasons x 3 replications), and each plot has been established with an area
of 3 m? in the research. Herbicides were sprayed in the months of April and November in
2015. In this research, per m* number of plant, plant height, number of leaf, leaf diameter and
leaf length have been examined. Finally, the obtained data were statistically analyzed by
using the JMP 11 statistical package program.

RESULT AND DISCUSSION

Number of plant: There has been a significant change in the number of summer
asphodel plants depending on herbicides and their application seasons. All herbicides have
reduced the number of summer asphodel plant. An extreme reduction has been recorded in the
experimental plots treated with ML (4,61 number/m?), TT (6,69 number/m?) and C
(6,89 number/m?). There were also significant differences among seasons, in which the
herbicides were applied, in term of the number of plants. A fewer summer asphodels left in
the plots in which the herbicides were applied in spring (from 16,52 number of plants/m? to
8,24 number of plants/m?) shown in Table 1.

Table 1. Number and height of summer asphodel plant of different herbicide treated plots in
spring and fall seasons

Herbicides Spring Fall Mean

Number of plant (No./m?)
Chlorosulfuron 1,44 fg 12,33 ¢ 6,89 CD
Glyphosate 7,33 de 18,89 b 13,11 B
Dicamba-+ttriasulfuron 4,44 ef 11,61 ¢ 8,03 C
Metsulfuron methyl +lodosulfuron methyl 1,06 fg 8,17d 4,61 D
Tribenuron methyl +thifensulfuron methyl 0,50 g 12,89 ¢ 6,69 CD
Herbicide mean 2,95 12,78 7,87
Control 34,67 a 35,22 a 3494 A
Mean 8,24 B 16,52 A

Plant height (cm)

Chlorosulfuron 12,21 ¢ 20,88 d 16,54 CD
Glyphosate 19,47d 30,53 be 25,00 B
Dicamba-+triasulfuron 24,92 cd 22,33d 23,63 B
Metsulfuron methyl +lodosulfuron methyl 19,21d 23,06 d 21,14 BC
Tribenuron methyl +thifensulfuron methyl 11,28 ¢ 19,92 d 15,60 D
Herbicide mean 17,42 23,34 20,38
Control 39,59 a 37,99 ab 38,79 A
Mean 21,11 B 25,79 A

No. Of plant: Pherbicide3 0,0001, Pseasoni 0,0001, Pherbicide*season3 0,0011
Plant height: Pherbicide: 0,0001%*, Pgeason: 0,0020, Pherbicide*season: 0,0313

Plant height: All of the applied herbicides significantly reduced the height of summer
asphodel plants. The shortest weed plants have been measured in TT (15,60 cm) and C
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(16,54 cm) treated plots. The overall application of herbicides in spring (21,11 cm) became
more effective on plant height of Asphodelus aestivus shown in Table 1.

Number of leaf: The number of summer asphodel leaves reduced significantly in those
experimental plots which were sprayed with herbicides. Plants produced least number of
leaves particularly, in TT (8,89 No. leaf/plant) and C (9,69 No. leaf/plant) treated plots. The
plants of summer asphodel formed least number of leaves in case the herbicides were applied
in spring season (13,19 No. leaf/plant), shown in Table 2.

Leaf diameter: The application of herbicides to control this weed plant in rangelands
has led to the formation of narrower leaves. The average leaf diameter of plants in the control
plot was recorded as 2,33 cm, while this ratio has been varied from 0.60 to 1.08 cm in case of
herbicide applied plots. The diameter of leaf did not show any significant change according to
the season of herbicide application (Table 2).

Leaf length: The leaves of 4. aestivus were considerably shortened as the result of
different herbicides application. Plants with shortest leaves were observed into the
experimental plots which treated with TT, C and ML herbicides having the size of 10,12,
10,90 and 11,94 cm, respectively. The application of herbicides in spring caused a
considerable shortening of the leaves as compared to fall season application (Table 2).

Table 2. Diameter, number and length of leaf of summer asphodel of different herbicide
treated plots in spring and fall seasons

Herbicides Spring Fall Mean
Number of leaf (No./plant)
Chlorosulfuron 7,89 11,50 9,69 C
Glyphosate 13,61 16,17 14,89 B
Dicamba-+triasulfuron 12,33 13,44 12,89 B
Metsulfuron methyl +lodosulfuron methyl 12,33 14,00 13,17 B
Tribenuron methyl +thifensulfuron methyl 6,28 11,50 8,89 C
Herbicide mean 10,49 13,32 11,91
Control 26,67 27,56 27,11 A
Mean 13,19 B 15,69 A
Leaf diameter (cm)
Chlorosulfuron 042e 0,78 d 0,60 D
Glyphosate 0,91 bed 0,88 cd 0,89 C
Dicamba-+triasulfuron 1,12b 1,04 be 1,08 B
Metsulfuron methyl +lodosulfuron methyl 0,87 cd 0,81d 0,84 C
Tribenuron methyl +thifensulfuron methyl 0,50 ¢ 0,82 cd 0,66 D
Herbicide mean 0,76 0,87 0,81
Control 2,39a 226 a 233 A
Mean 1,04 1,10
Leaf length (cm)
Chlorosulfuron 3,76 h 18,04 bed 10,90 D
Glyphosate 11,76 fg 18,81 be 15,28 C
Dicamba-+ttriasulfuron 16,56 cde 19,89 b 18,23 B
Metsulfuron methyl +lodosulfuron methyl 922 ¢g 14,66 ef 11,94 D
Tribenuron methyl +thifensulfuron methyl 4,74 h 15,49 de 10,12 D
Herbicide mean 9,21 17,38 13,29
Control 34,78 a 31,78 a 33,28 A
Mean 13,47 B 19,78 A

No. Of leaf: Pherbicidel 0,0001*, Pseasoni 0,0071, Pherbicide*seasgn: 0,7237
Leaf dlametel‘: Pherbjcide: 0,0001*, Pseason: 0,3257, Pherbicide*season: 0,0162
Leaf length: Pherbicide: 0,0001 *, Pseason: 0,0001, Pherbicide*season: 0,0001
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Development of the upper soil parts of 4. aestivus has been reduced significantly by the
application of different herbicides. Herbicides primarily reduce the biological activity of plant
structure, and then weaken its metabolism. Thereafter, many metabolic reactions such as
oxidation, reduction, hydrolysis and conjugations occur in plant structure (Hatzios and
Penner, 1982). Oxidation, reduction and hydrolysis come in first among these reactions that
usually the stage in which the destructive processes take place. The next stage is the
conjugation, where there new molecules are synthesized. Metabolites produced in the last
stage of conjugation, which is formed from enzymatic and/or non—enzymatic reactions, are
separated in the plant cells and then transported to different points (Shimabukuro et al., 1981;
Hatzios and Penner, 1982). Herbicides are more soluble in water as they metabolize in the
first two stages, but they lose their solubility in the last stage. Phytotoxicity of herbicides is
reduced depending on each stage, and the phytotoxicity is disappeared in the last stage since
they are metabolized (Ashton and Crafts, 1981; Hatzios and Penner, 1982; Corbett et al.,
1984). Chlorosulfuron, triasulfuron, metsulfuron, lodosulfuron, thifensulfuron and tribenuron
herbicides, used in this research, are also included in the general herbicide group of
sulfonylureas. Herbicides, belonging to this group, inhibit the amino acid synthesis,
photosynthesis, respiration and protein synthesis in plant. The growth of plant stops and the
plant dies slowly because these herbicides slow down cell division while glyphosate inhibits
EPSP (5-enolpyruvylshikimate 3-phosphate synthase) enzymes, disrupts aromatic amino acid
synthesis (Jaworski, 1972; Hollander and Amrhein, 1980), inhibits protein synthesis
(Cole et al., 1980), blocks photosynthetic carbon mechanics (Servaites et al., 1987), and
prevents respiration of plant. These physiological effects of herbicides caused a significant
decrease in plant growth. As a matter of fact, in another study carried out in the same region,
the effects of herbicides and their application doses on the number of plants, plant height, leaf
number, leaf diameter and leaf length were examined. As a result of this, a decrease with the
ratio of 6,4-111,5% in vegetative growth of weed plant has been determined because of
herbicides application (Alatiirk et al., 2017).

The applied herbicides on summer asphodel became more effective in spring. The
effects of herbicides are closely related to environmental conditions. The most important
factor is the temperature among all of these. Herbicidal activity has also increased in spring,
because, it is warmer than that of the fall. Because herbicides are more effective in the
majority of plants at the temperature of 21-30°C (Altin et al., 2005). In addition, cool climatic
plants enter into the growth process in spring with the effect of environmental factors. In this
period when the physiological activities are increased in the plants, herbicides are
increasingly taken into the body, then transported and used in physiological developments of
plant. Consequently, it increases the effectiveness of herbicides.

CONCLUSION

Summer asphodel spreads very quickly because it grows vegetatively and generatively,
and also poisonous. In this case, the use of rangelands and the quality of hay are reduced.
Therefore, in this study, it is aimed to control this plant. For this, the plant growth has been
examined depending on five herbicides and their application in spring and fall. As a result of
this research, all applied herbicides reduced the vegetative growth of the plant by 30-350%
when compared with control. In addition, significant differences have been observed between
the seasons in which the herbicides were applied, and the application of different herbicides
also limited plant growth by 20-180% in spring as compared to fall season. According to
overall result of this study, it has been noted that all herbicides used in the control of summer
asphodel were effective, but the most effective herbicides were found as tribenuron
methyl+thifensulfuron methyl and chlorosulfuron. It has been concluded that the application
of herbicides in spring would have better results in the control of this weed plant.
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DETERMINATION OF THE EFFECTS OF DIFFERENT
HERBICIDES AND THEIR DOSES ON TUBER
DEVELOPMENT OF ASPHODELUS AESTIVUS
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Abstract: This study has been conducted into the rangelands of Mediterranean
climatic zone aim to control the commonly found Asphodelus aestivus Brot. weed plant
having poisonous characteristics due to the presence of glycosides inside it. The research was
carried out in Gerlengec village of Biga District at Canakkale Province, Turkey. Herbicide
application was done in the month of April in 2015 while the tuber samples were collected in
the month of April in 2016. The following five different herbicides were used in the control of
A. aestivus due to the non-availability of any selective and specific herbicide that has being
used in the chemical control of this weed species. In general; chlorosulfuron,
dicamba+Triasulfuron and tribenuron methyl+thifensulfuron methyl herbicides affect the
broad-leaved, metsulfuron methyl+lodosulfuron methyl is used in the control of narrow-
leaved, while glyphosate is an all-rounder herbicide that is used in the control of broad as well
as narrow-leaved weed plants. In addition, two different doses (applied and double) of the
above mentioned herbicides were selected to apply. The research was established according to
the randomized complete block design (RCBD) by using three replications. The effects of
applied herbicides have been investigated on tuber characteristics of 4. aestivus in this
research. As a result, the applied herbicides showed significant effects on the weight, length,
diameter and the number of tuber while the applied doses were found with significantly
important effects only on the weight and number of tuber. It concluded that the most effective
herbicides were chlorosulfuron and glyphosate, and the best effective dose was observed as
the ‘double dose’ in the chemical control of summer asphodel.

Keywords: Asphodelus aestivus, herbicide, dose, number of tuber, tuber weight.
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INTRODUCTION

Weeds found in rangelands and pasture cause an approximate of 1% coverage area and
1% loss in crop production (Anonymous, 2014). Asphodelus aestivus Brot. belongs to
Liliaceae family, a perennial tuberous weed plant takes place at the top among the weed
species and threatening the rangelands and pasture areas in recent years. Summer asphodel is
a geophyte weed plant and widely spreads into the rangelands of the Mediterranean climatic
zone. (Diaz Lifante, 1996; Polunin and Huxley, 1965). This weed plant is found in spreading
as well as invasive position, particularly, in rangelands with calcareous soil structure
(Margaris, 1984). In Turkey, this weed plant spreads in Aegean, Marmara, Mediterranean and
Southeast Anatolia regions which are dominated with Mediterranean climatic conditions.
These species reach to a ratio of 10-50%, especially, in Aegean and Eastern Mediterranean
rangelands (Bilgir, 1961; Onder and Karsavuran, 1986; Uygun et al., 1994). Even, it is said
that the ratio of summer asphodel is reach up to 10 m? in the rangelands of Aegean region
(Eltez, 1995). These ecosystems, which are described as “Asphodel Deserts”, are defined as
the stages of degradation of herbaceous vegetations in the Mediterranean region. (Ayyad,
1976, Ayyad and Hilmy, 1974; Le Houerou, 1981). Summer asphodel grows both with
generative and vegetative method of growing. But, the mature plants generally grow
vegetatively (with tuber). This feature facilitates the plant resistance to unfavorable climatic
conditions. The plant is with the height of 50-170 cm having 12 cm long and 4 cm tubers in
diameter. Tubers grow continuously if the environmental conditions are favorable and the
plant is healthy. Tubers are used in making bread by boiling in water, and then add them into
wheat or potato flour at certain ratios in some countries like Spain. In addition, the Persians
dried and pulverized the tubers of summer asphodel, and then mixed them with cold water for
the purpose of obtaining glue (Sawidis et al., 2005). However, this plant is toxic to animals
due to the presence of toxic glycosides (C glycoside) and it is not grazed by animals since it is
green (Birincioglu et al., 2005).

This study has been conducted in the rangelands of Mediterranean climatic zone aim
to reduce the development and growth of summer asphodel, applying different herbicides and
their different application doses, which causes major problems in recent time and also thought
to be the most problematic weed plant of this region in near future.

MATERIALS AND METHOD

The experiment has been carried out in 2016 into the rangeland areas of Gerlengec
village situated in Biga District of Canakkale Province in Turkey. The research area is heavily
covered with the weed plant namely, summer asphodel (Asphodelus aestivus Brot.). The
population density of summer asphodel varied between 20-30 plants/m? during the count that
has been done before the experimental trials. The soil of rangelands, where this research was
conducted, is predominantly clayey with medium organic matter contents (2,41%), neutral
(pH: 7,09), lesser lime (2,14%) and salt free (0,99 mS/cm). Less soluble P (2,53 kg/da) and
Zn (0,22 ppm); adequate amount of K (44,65 kg/da), Cu (1,74 ppm), Fe (14,74 ppm) and
Mn (22,84 ppm); and excessive amount of Ca (7742,2 ppm) and Mg (662,6 ppm) are found in
the soil of research area. This research was established according to the randomized complete
block design (RCBD) by using three replications. A total of five different herbicides having
the active ingredients namely; chlorosulfuron, glyphosate, dicamba+ttriasulfuron, metsulfuron
methyl+lodosulfuron methyl and tribenuron methyl+thifensulfuron methyl along with their doses
(applied and double) were used in the chemical control of 4. aestivus. The total number of
experimental plots were 30 (5 herbicides x 2 doses x 3 replications) and each plot was
consisted with an area of 3 m? in the research. The herbicide application was done in spring at
the time of newly re-emerging twigs of summer asphodel in April 15, 2015. In the
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experiment, the number of tubers/m?, tuber weight/plant, average single tuber weight, tuber
diameter and tuber length were examined. The data obtained from the study were statistically
analyzed by using the JMP 11 statistical package program.

RESULTS AND DISCUSSION

Number of tubers: There was a significant decrease found in the number of tubers of
A. aestivus but their interactions were not found significantly due to the application of
different herbicides and their different doses. The highest number of tubers was 19,14 in
applied dose application, but it decreased to 15,05 in double dose application of different
herbicides. The average number of tubers which were 29,07 in control plots, decreased
significantly between 9,00-21,42 with the application of herbicides (Table 1).

Table 1. Number of tubers of A. aestivus according to different herbicides and doses

(number)

Treatments ___Doses Mean

Applied Double
Chlorosulfuron (C) 9,92 8,08 9,00 D
Glyphosate (G) 17,61 10,33 13,97 CD
Dicamba+Triasulfuron (DT) 23,58 19,25 21,42 B
Metsulfuron Methyl+Lodosulfuron Methyl (ML) 19,25 11,50 15,36 C
Tribenuron Methyl +Thifensulfuron Methyl (TT) 14,50 13,00 13,75 CD
Control 30,00 28,13 29,07 A
Mean 19,14 A 15,05B

Pherbicide: <.0001*, Pdose: 0,0140, Pherbicide*dose: 0,5955

Tuber weight: The effect of different herbicides and their doses on tuber weights of
summer asphodel was important, but their interaction was not found significant. The tuber
weight was measured as 978,3 g in case of double dose application, but it increased to
1214,.2 g in applied dose. A significant reduction has been observed in tuber weights with
herbicide application. The lightest tubers (425,8 g) were identified in the plots treated with C.
Tuber weights were determined in between 702,9-1158,6 g according to other herbicide
applications. While the highest tuber weight (2734,8 g) has been determined in control (no
herbicide application) plots (Table 2).

Table 2. Tuber weight of 4. aestivus according to different herbicides and their doses (g)

Doses
Treatments Applied Double Mean
Chlorosulfuron (C) 412,5 4392 4258 D
Glyphosate (G) 912,5 4934 702,9 CD
Dicamba+Triasulfuron (DT) 1298,8 1018,4 1158,6 B
Metsulfuron Methyl+Lodosulfuron Methyl (ML) 1018,3 5499 784,1C
Tribenuron Methyl +Thifensulfuron Methyl (TT) 883.,9 657,9 770,9 CD
Control 2758,8 2710,8 2734,8 A
Mean 12142 A 978,3 B

Pherbicide: <.0001*, Pdose: 0,0293, Pherbicide*dose: 0,6529

Single tuber weight: The average single tuber weight of 4. aestivus has only varied
statistically with respect to the applied herbicides, but showed non-significant importance in
accordance to dose and herbicide*dose interactions. The highest tuber weight (78,59 g) has
been determined in control plots followed by DT and ML treated plots with 45,85 g and
42,57 g, respectively. The lowest single tuber weight has been recorded in C (21,30 g) and
G (30,65 g) treated plots (Table 3).
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Table 3. Single tuber weight of A. aestivus according to different herbicides and doses (g)

Doses
Treatments Applied Double Mean
Chlorosulfuron (C) 20,35 22,24 21,30 E
Glyphosate (G) 36,46 24,83 30,65 DE
Dicamba+Triasulfuron (DT) 49,57 42,13 4585B
Metsulfuron Methyl+Lodosulfuron Methyl (ML) 45,92 39,21 42,57 BC
Tribenuron Methyl +Thifensulfuron Methyl (TT) 33,23 31,91 32,57 CD
Control 80,59 76,59 78,59 A
Mean 44,35 39,49

Pherbicide: <.0001*, Pdose: 0,1807, Pherbicide*dose: 0,8051

Tuber diameter: The diameter of the tubers of summer asphodel has been changed
significantly with respect to treated herbicides, but did not show any significant change in
accordance to dose and herbicide*dose interactions. The highest tuber diameter (13,95 mm)
has been measured in control (no herbicide treated) plots followed by DT and ML treated
plots with 13,08 mm and 12,49 mm, respectively. The lowest tuber diameters (6,76; 9,17 and
9,31 mm) have been observed in C, TT and G treated plots (Table 4).

Table 4. Tuber diameter of A. aestivus according to different herbicides and their doses (mm)

Doses
Treatments Applied Double Mean
Chlorosulfuron (C) 6,53 7,03 6,76 D
Glyphosate (G) 11,28 7,34 9,31C
Dicamba+Triasulfuron (DT) 13,92 12,23 13,08 AB
Metsulfuron Methyl+Lodosulfuron Methyl (ML) 13,58 11,40 12,49 B
Tribenuron Methyl +Thifensulfuron Methyl (TT) 9,14 9,19 9,17C
Control 15,45 12,45 13,95 A
Mean 11,65 9,10

Pherbicide: <.0001*, Pdose: 0,0840, Pherbicide*dose: 0,4182

Tuber length: According to different herbicide applications, significant differences
have been found between tuber lengths, but the difference was non-significant in accordance
to dose*herbicide interaction. The longest tuber length has been recorded in control
(non-treated) plots with 7,65 cm followed by DT and ML treated plots as 7,11 c¢cm and
6,60 cm, respectively. The shortest tubers were determined in C (3,56 cm), G (4,71 cm) and
TT (4,90 cm) herbicides treated plots (Table 5).

Table 5. Tuber lengths of A. aestivus according to different herbicides and their doses (cm)

Doses

Treatments Applied Double Mean

Chlorosulfuron (C) 3,63 3,50 3,56 D

Glyphosate (G) 5,78 3,63 4,71 CD
Dicamba+Triasulfuron (DT) 7,23 6,99 7,11 AB
Metsulfuron Methyl+Lodosulfuron Methyl (ML) 7,12 6,08 6,60 B

Tribenuron Methyl +Thifensulfuron Methyl (TT) 4,92 4,88 4,90 C

Control 8,17 7,12 7,65 A

Mean 6,14 5,37

Pherbicide: <.0001*, Pdose: 0,1165, Pherbicide*dose: 0,5205
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In this study, the herbicides used to prevent the growth of tubers of summer asphodel
caused 37-255% decrease in growth and development of tubers as compared to the tubers
found in control (non-treated) plots. Another way of slowing or stopping the growth of tuber
is done through slowing or eliminating the growth in soil surface plant parts. In another
similar evaluation, the effects of five different herbicides along with their two different doses
were investigated on the number of plants, plant height, number of leaves, leaf diameter and
leaf length. Consequently, it has been found that herbicide application caused a decrease in
the vegetative growth by 6,4-111,5% (Alatiirk et al., 2017). Different improvement methods
like pulling, pulling+seeding, mowing, mowing+seeding, herbicide application, herbicide
applicationt+seeding, fertilization, fertilization+seeding, control and control+seeding have
been applied in the same region for the control of summer asphodel, and it is concluded that
the most effective results would be obtained by applying herbicide for the control of this plant
(Gokkus and Alatiirk, 2016).

CONCLUSION

Summer asphodel is not only poisonous, but also reduces the usage of rangelands and
the quality of herbage because it spreads very quickly. Therefore, this study was carried out in
order to suppress or to keep under control the plant population in rangeland vegetation. For
this purpose, five different herbicides and their two different doses were used to observe the
subsoil (tuber) development of this weed plant. According to the overall results of this study,
the effect of applied herbicides on all tested characteristics of tuber was found statistically
significant while the applied doses showed a significant level of effect only on weight and
number of tubers. It is concluded that chlorosulfuron was the most effective herbicide.
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Abstract: The first aim of this study was to prevent phase separation in sesame paste
and the second aim was to prepare spreadable sesame paste products. For this reason,
commercially obtained sesame paste was supplemented with certain concentration of
sunflower (1 and 3%) and beeswax (1, 3 and 5%). The samples were stored at 25 and 35°C
for 21 days. Centrifugation stability, oil leakage, textural properties, viscosity and consumer
test of the samples was analysed. The beeswax and sunflower wax added samples when
compared with plain sesame paste (control) had lower oil leakage values. Viscosity
measurement showed that control and beeswax (1 and 3%) added samples exhibited pseudo-
plastic rheological behaviour. The textural measurements showed that sesame paste prepared
with 3% sunflower wax was firmer and stickier than the sesame paste prepared with 1%
sunflower wax and 5% beeswax. Additionally, the textural properties of the samples were
significantly influenced by storage temperatures. Moreover, 1 and 3% sunflower and 5%
beeswax added samples were spreadable while the 1 and 3% beeswax added samples were
fluid. In conclusion, sunflower and beeswax addition were not only restricting phase
separation in sesame paste, but also sesame paste was converted into spreadable form
depending on the wax concentration.

Keywords: sunflower wax, beeswax, sesame paste, consumer test.
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INTRODUCTION

Sesame (Sesamum indicum L., Pedaliaceae) is an annual plant growing in Africa, Asia
and Europe. Sesame seeds, depending on cultivars, consist of important amounts of oil
(50-60%), protein (18-28%), carbohydrates and ash (El Khier et al., 2008). Sesame seeds are
regarded to be one of the most ancient vegetable oil sources. Sesame oil is resistant to
oxidation due to its natural antioxidant content such as sesamin sesamolin, sesamol and
tocopherols. Major fatty acids of sesame oil are 35,9—42,3% oleic acid, 41,5-47,9% linoleic
acid, palmitic acid 7,9-10,2% and stearic acid 4,8—6,1%. Sesame seeds have unique balance
of amino acids and contain Ca, Mg and Fe minerals. Due to the nutritional contents
mentioned above, sesame seeds and sesame oil are designated as nutritive and healthy foods
for humans (Arigul & Zorba, 2012; Bahkali et al., 1998; El Khier et al., 2008).

Sesame paste is produced by washing, peeling, roasting, crushing and grinding of the
sesame seeds. Sesame paste is named as tahini and appears as colloidal suspension mainly
composed of hydrophilic solids suspended in sesame oil. Sesame paste is nutritive and healthy
food item that is resistant to chemical deterioration due to its antioxidant composition. Sesame
paste is used as ingredient of bakery and confectionary products. Moreover, sesame paste is
the main ingredient of the traditional desserts prepared with sesame paste and grape molasses
(pekmez). Sesame paste can be also consumed as a spreadable product. One of the major
problems concerning sesame paste is phase separation and this problem is the most important
factor limiting consumption of sesame paste. As a result of phase separation not only
consumer acceptance is negatively affected, but also manufacturers lose profits and reputation
(Ciftci et al., 2008; Alpaslan & Hayta, 2002).

Previous studies have reported the restriction of phase separation/oil leakage from
sesame paste and sesame paste based products such as tahini halva and tahini/pekmez blends.
Alpaslan and Hayta (2002) reported that addition of pekmez improved the emulsion stability
of the tahini/pekmez blends. Habibi-Najafi and Alaei (2006) reported that increasing the sugar
concentration resulted in decrease of the oil leakage values of the tahini/sugar blends and the
emulsion stability increased. Ciftci et al. (2008) reported that decreasing particle size
improved the colloidal stability. Guneser and Zorba (2014) found out that sorbitan tristearate
and sorbitan monopalmitate and their combinations decreased oil leakage in tahini halva.
Ogutcu et al. (2017) reported that addition of natural waxes restricted oil leakage in tahini
halva.

The primary objective of this study was to prevent phase separation in sesame paste
and the secondary aim was to develop spreadable sesame paste products without sugar and
grape molasses.

MATERIALS AND METHODS

Materials

Sesame paste samples were purchased from local manufacturers in Canakkale
province, Turkey. Sunflower and beeswax were purchased from KahlWax (Kahl GmbH &
Co., Trittau, Germany). All other chemicals were of analytical grade and purchased from
Merck (Darmstadt, Germany) and Sigma—Aldrich (St. Louis, ABD).

Sample Preparation

Firstly, sesame paste and sunflower wax (1 and 3%) and beeswax (1, 3 and 5%) were
heated to 85-90°C in oil bath. Sesame paste was mixed with the completely melted waxes
under isothermal conditions and the mixture was stirred at 15 000 rpm for 3 min and then the
mixture was cooled at ambient conditions. The samples were stored at 25 and 35°C for
21 days for monitoring oil leakage.
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Methods

Physico-chemical Properties

Protein, oil and ash contents of the samples were measured according to AOAC
methods 945,2; 920,39 and 942,05 respectively. Colour values of the samples were measured
using a Minolta CR-400 colorimeter (Konica Minolta Sensing, Osaka, Japan) with CIE lab
standards. Released oil levels were determined using refrigerated centrifuge (Sigma 2-16KL)
at 1 500 rpm for 5 min. Viscosity was measured with Brookfield Viscometer LVDV-II+ at 5,
10, 20, 50 and 100 rpm at 25 and 35°C and the results were expressed in cP. Textural
properties (firmness, work of shear, stickiness and work of adhesion) were determined by
using texture analyser TA-XT2i (Stable Microsystems, Surrey, UK) equipped with TTC
Spreadability Rig (TA-425) and the results were expressed in N.

Sensory Analysis

The consumer tests were performed using 5- point hedonic scale (1- extremely dislike
and 5- extremely like) that included five different features such as appearance, texture,
spreadability, flavour and acceptability. The samples were selected for consumer test
according to their physico—chemical, textural, and sensorial features. The Hedonic tests of the
selected three sesame pastes were performed by 120 volunteer consumers who willingly
consumed sesame paste or sesame paste based products.

Statistical Analysis

The present study was replicated two times and also, all measurements within each
replicate sample were done at least twice. The parametric and non-parametric results were
presented as means =+ standard deviation (SD) and means + standard error (Se), respectively.
The values were considered statistically different when p<0.05. The results were evaluated
using Minitab 16.1.0 statistical software. The parametric data were evaluated by using
ANOVA with Tukey’s multiple tests to detect the differences between mean values, while for
the non-parametric data Kruskall-Wallis test was applied to detect the differences between
the median values of the samples.

RESULTS AND DISCUSSION

Some of the physico-chemical properties of the sesame paste samples are given in
Table 1. According to Table 1, the L, a* and b* values of the samples ranged from
58,63-56,67; -0,39 — -0,29 and 16,34-15,67 respectively. The protein, oil and ash contents
were in the ranges of 19,68-17,36; 36,17-25,66 and 2,59-1,84 respectively. In literature,
reported chemical composition of sesame paste was 17-27% protein, 50-65% oil and
1,5-3,0% ash (Sawaya et al., 1985; Damir, 1984; Ozcan and Akgul, 1994; Lokumcu Altay and
Ak, 2005; Ciftei et al., 2008). Literature findings are close to our findings, except for oil
levels.

Table 1. Physico-chemical features of the sesame paste samples

Samples L a* b* Protein (%) Oil (%) Ash (%)

Control 56,67+0,09d* -0,29+0,0la 16,35+0,01a 19,02+0,16ab 31,86+0,05¢ 2,31+0,02b
Swi1i 56,97+0,01cd -0,29+0,01a 15,67+£0,01d 18,15+0,50ab 30,89+0,30c 2,22+0,01bc
SW3 58,63+0,18a  -0,39+0,01b  15,88+0,0lc  17,36+0,36b  25,66+0,62¢  2,59+0,05a
BW1 56,8+0,01cd -0,31+0,01a 16,29+0,01a  19,68+0,60a 36,17+0,09a 2,13+0,04c
BW3 57,44+0,01b  -0,39+0,01b  16,14+£0,01b  18,19+0,05ab 32,984+0,04b  1,84+0,02d
BW5S 57,13£0,04bc  -0,38+0,02b  16,13£0,04b  17,724+0,54b  29,30+0,07d 2,17+0,03¢

*Small letters show differences among the samples in the same columns

SW1: 1% added sunflower wax sesame paste, SW3: 3% added sunflower wax sesame paste, BW1: 1%
added beeswax sesame paste, BW3: 3% added beeswax sesame paste BW5: 5% added sunflower wax
sesame paste.
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Sesame paste is a colloidal suspension containing sesame oil and hydrophilic particles.
Sesame oil consists of mostly unsaturated fatty acids. Hence, the most frequent problem is
phase separation. Figure 1 shows the phase separation degree of the plain sesame paste and
wax added sesame paste samples. The higher released oil values were observed for the control
sample (28,4%) and the lower released oil levels were for the sunflower wax added samples
(14,15-17,53%). In terms of released oil levels, the control and beeswax added samples were
found similar, while sunflower wax added samples were significantly different (p<0,05).
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Figure 1. Centrifuge stability of the sesame paste samples*
*Small letters show differences among the sesame paste samples in terms of released oil.
SW1: 1% added sunflower wax sesame paste, SW3: 3% added sunflower wax sesame paste, BW1: 1%
added beeswax sesame paste, BW3: 3% added beeswax sesame paste BWS5: 5% added sunflower wax
sesame paste.

1 and 3% beeswax added samples were observed in liquid form, while 5% beeswax
and 1 and 3% sunflower wax added sesame paste samples were in spreadable (semi-solid)
form (Figure 2 and 3).

Thus, the viscosity of the control and beeswax (1 and 3%) added samples were
determined. The viscosity values of the samples are given in Figure 4. Addition of beeswax
increased the viscosity of the sesame paste depending on the wax addition levels. On the other
hand, the viscosity of the control sample was affected by measurement temperature though
wax added samples were not affected. Viscosity measurement revealed that control and
beeswax (1 and 3%) added samples showed pseudo-plastic rheological behaviour. Alpaslan
and Hayta (2002) reported that sesame paste/pekmez blends exhibited pseudo-plastic
behaviour.
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Figure 2. Oil leakage values of the sesame paste samples stored at 25 and 35°C

Figure 3. The sesame paste samples prepared with sunflower wax and beeswax
SW1: 1% added sunflower wax sesame paste, SW3: 3% added sunflower wax sesame paste, BW3: 3%
added beeswax sesame paste BW5: 5% added sunflower wax sesame paste.
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Figure 4. Viscosity measurements of the sesame paste samples.
BWI: 1% added beeswax sesame paste, BW3: 3% added beeswax sesame paste

The textural properties of the spreadable sesame paste samples are given in Table 2.
The textural measurements showed that sesame paste prepared with 3% sunflower wax was
firmer and stickier than the sesame paste prepared with 1% sunflower wax and 5% beeswax.
Additionally, the textural properties of the samples were significantly influenced by storage
temperature, wax addition level and wax types (p<0,05).

Table 2. Textural properties of the sesame paste samples stored at 25 and 35°C

Firmness (N) Work of Shear (N)
25°C 35°C 25°C 35°C
SW1 338,67+2,65¢c* 528,32+24,75b 219,06+4,75¢ 448,51+£22,84b
SW3 1352,83+69,08a 2781,76+130,23a 1141,58+90,75a 2766,55+56,59a
BW5 1055,78+28,39b 910,34+6,15b 877,81+61,38b 757,05+19,10b
Stickiness (N) Work of Adhesion (N)
25°C 35°C 25°C 35°C
SW1 484,05+5,89¢ 714,86+37,78b 82,45+0,28¢ 140,57+4,60b
SW3 1595,35+44,27a 3173,04+112,16a 404,62+20,37a 711,90+37,94a
BW5 1372,75+64,12b 1092,05+76,69b 277,28+23,13b 211,62+23,77b

*Small letters show differences among the samples in the same columns
SW1: 1% added sunflower wax sesame paste, SW3: 3% added sunflower wax sesame paste, BW5:
5% added sunflower wax sesame paste.
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The hedonic scores of the sesame paste samples are given in Figure 5. The sesame
paste samples were evaluated in terms of five features such as appearance, texture, flavour,
spreadability and acceptability with up to 120 volunteers who consume sesame paste. In terms
of flavour features, there were no differences among the samples. Especially the food
additives should have some properties such as being nontoxic, cheap and not negatively
affecting sensory. These results proved that wax additions did not negatively affect sesame
flavour. In terms of appearance, texture, spreadability and acceptability features of the sesame
paste samples, there were statistically significant differences among the samples. The
sunflower wax added samples had higher sensory scores than the beeswax added and control
samples. Additionally, the beeswax added sesame paste samples had higher scores than the
control samples. These results demonstrated that wax added sesame paste samples were more
desirable than the control samples according to consumers.
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Figure 5. Hedonic scores of the wax added and control sesame paste samples*
*Small letters show differences among the sensory features of the sesame paste samples.
BW1: 1% added beeswax sesame paste, BW3: 3% added beeswax sesame paste

CONCLUSION

In conclusion, natural waxes addition was effective to restrict the phase separation,
hence, prolonged shelf life of sesame paste. Due to the prolonged shelf life of the sesame
paste not only consumer preferences are not negatively influenced, but also the manufacturers
and dealers will not lose their reputation, economics and product quality. The other important
results of the present study are that sesame paste is converted to spreadable product with
natural wax addition depending on the addition level. For this reason, it is considered that
there is a potential for commercialization as a new functional product. In this context, further
research on the subject is carried out by our research group.
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Abstract: In food industry, citrus peels are emerging as waste during processing of the
fruits to juice or canned food. Thus, significant amounts of citrus peels are obtained each year
all over the world. The aim of this study was to investigate the effects of orange peel oil on
quail growth-performance, egg quality and blood parameters. First, essential oil was extracted
from orange peel and then different amounts of essential oil (200, 400 and 600 ppm) were
mixed with quail feed. Essential oil-containing and essential oil-free feeds were individually
supplied to 3-5 day aged 36 quails during 9 weeks. Growth performance parameters, egg
weight, shell thickness, shell strength, Haugh Units and some blood parameters of the quails
were determined. The gas chromatography results revealed that limonene was the main
volatile, aromatic and bioactive component of orange peel essential oil. Orange peel essential
oil addition did not significantly affect growth performance of the quails. Moreover, essential
oil addition influenced egg weight, b* values of yolk and a* values of albumen. Additionally,
supplementation of 600 ppm essential oil increased monounsaturated fatty acids ratio and
reduced the total saturated fatty acids ratio. In terms of blood parameters, essential oil
addition affected quail blood parameters such as GLC, ALP, GOT, GPT, LDH values, while
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ALB, TPROT, CH and TG values of the quails were not affected. In conclusion, orange peel
oil may be used as valuable alternative natural additive for poultry feed.
Keywords: essential oil, limonene, egg quality, blood parameters, quail, feed.

INTRODUCTION

In food industry, after citrus fruit processing, citrus peels are obtained as waste. In this
way, significant amounts of citrus peels are obtained each year in fruit industries throughout
the world. D-limonene is one of the most common terpenes in nature and it is mostly found in
the peels of citrus fruits such as orange, lemon, mandarin, lime, and grapefruit (Miller et al.,
2008; Sun, 2007). Chromatographic measurements revealed that limonene was the main
volatile, aromatic and bioactive component of orange peel essential oil. D-limonene is an
aromatic and bioactive compound and it is commonly used as flavouring agent in fruit juices,
soft drinks, baked goods, ice creams, and puddings. Additionally, d-limonene is listed in the
Code of Federal Regulations as generally recognized as safe (GRAS) (Miller et al., 2008;
Sun, 2007).

Both quail meats and eggs are considered as one of the most important protein sources
of human diets. Quails have got rapid growth rate and egg maturity compared with the other
poultry types. The age of the quail cut maturity and female egg maturity are 5-6 weeks.
Moreover, quails are not only economic for the producers, but regarded as good nutritive
products for the consumers. Quail eggs consist of approximately 25% dry matter, 14% crude
protein, 11% crude fat and 1% ash. Additionally, egg fat contains 61-61% triglycerides,
33-34% phospholipids and 4-5% cholesterol. Also, quail egg is containing important ratio of
group B vitamins, antioxidants and essential amino acids. In recent years, consumers have got
some health concerns due to rapid living conditions, growing population and malnutrition.
Hence, particularly poultry eggs are removed from human diets due to their cholesterol
content. In addition to this, many consumers prefer poultry meat instead of red meat for
various health and economic concerns.

In recent years, there is an innovative subject such as production of functional poultry
feeds which might enhance poultry egg and meat quality. In this reason, poultry feeds were
enriched with many additives such as antibiotics, antioxidants, prebiotics, probiotics, organic
acids, herbs and herbal essential oils, various oils, vitamins, minerals and amino acids. In
literature, essential oil supplementation to quail feed was reported by Denli et al. (2004) -
herb essential oils, Cabuk et al. (2014) - herbal essential oil mixture, Luna et al. (2012) -
thymol and isoeugenol, Labaque (2013) - thymol, Ciftci et al. (2013) - rosemary (Rosmarinus
officinalis L.) oil, Mehdipour et al. (2013) - synbiotic and cinnamon, Yesilbag et al. (2013) -
rosemary and oregano volatile oil mixture, and Olgun and Yildiz (2014) - essential oils
mixture (thyme, black cumin, fennel, anise and rosemary).

The main aim of the present study was to investigate the effects of inclusion of
essential oil obtained from orange peels on quail growth performance, blood parameters and

egg quality.

MATERIALS AND METHODS

Materials

A total of 36 quails (Coturnix coturnix japonica) at 3-5 days age were purchased from
a commercial farmer in Bayramig-Canakkale province, Turkey. The quails were divided into
4 treatment groups. In each group the quails were placed individually in the cages.

The orange (Citrus sinensis) peel used in this study was obtained from local
restaurants in Mugla province, Turkey. The orange peel oil (OPO) (containing 94,74%
limonene) was obtained from fresh peel by hydro-distillation, using a Clevenger system with
150 g dry plant material and 1500 mL water. The oil was obtained after 3 h of distillation at
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boiling temperature and stored at 4 + 1°C in airtight glass vials covered with aluminium foil.
The gas chromatography—mass spectrophotometry (GC-MS) analysis of the obtained
essential oil was conducted at Mugla Sitki Kocman University (Mugla, Turkey) by using an
Agilent GC (model 6 890) and an Agilent MS (model 5 973) equipped with a mass selective
detector (MSD). Identification of the components in OPO was carried out with Wiley 275 MS
data library. The GC results of the orange peel oil are given in Tablel.

Table 1. Active ingredient content of orange (Citrus sinensis) peel oil

Active Ingredients % RT? (min)
E-2-Hexanal 0,015 2,750
1-Hexanol 0,043 3,216
o - pinene 0,761 4,902
3-Hexanol 0,045 5,216
4-Methyl-2-Penthanol 0,051 5,509
Beta-Phellandrene 0,323 5,989
Octanal 0,190 6,608
B-Pinene 2,397 6,723
3-Carene 0,461 7,374
D-Limonene 94,742 8,221
B-Ocimene 0,037 9,015
Gamma-Terpinene 0,096 9,343
1-Octanol 0,165 9,888
(4)-4-Carene 0,123 10,726
p-Menth-1-en-4-ol 0,225 14,952
Decanal 0,173 16,852
Cis-Citral 0,153 20,216

“: Retention time.

The diet was formulated to meet the nutrient requirements of the Japanese quails
(24% CP and 2900 kcal/kg ME for starting and growing periods) according to the National
Research Council (NRC, 1994) recommendations. OPO was added to the feed at 200 mg kg ™',
400 mg kg ! and 600 mg kg™ !. The control diet contained no OPO supplementation.

All of the other chemicals were purchased from Sigma-Aldrich and Merck.

Methods

Quails Performance Features

The specific growth rate (SGR) and feed conversion ratio (FCR) of the quails was
monitored for 9 weeks. The SGR (1) and FCR (2) were calculated by using the following
equations;

% SGR = [In (last average weight) - In (first average rate )/ number of trial daysx100] (1)

feed consumption :
FCR = , , (2)
weight gain

Quails Egg Quality Analysis

The shell thickness, yolk width, height, albumen width, height and length were
measured by using digital calliper. Haugh Units (3) were calculated by using the following
equation (Eisen et al., 1962).

Haugh Unit = 100log[Albumen height(mm) + 7.57 — 1.7 Egg weight (g) DIE?(?’)
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A Texture Analyzer TA-XT2i (Stable Microsystems, Surrey, UK) was used to
determine the egg shell strength and the measurements were done according to Xie et al.
(2002). The puncture test parameters were 2 mm cylinder probe, weight head 50 kg, probe
inlet velocity 2 mm/s, outlet velocity 2 mm/s. The puncture test results were calculated by
TA-XT2i Software and the results were given as hardness values (N).

The colour values of the egg samples were determined with Minolta Colorimeter
(Cr 400, Conica, Minolta, Japan).

Fatty Acid Composition

The lipid extraction of the egg samples was made according to Folch et al. (1957). The
fatty acid methyl esters (FAME) were prepared according to ISO method 5 509 (ISO, 1978).
Determination of the fatty acid methyl esters were performed using GC-MS (Shimadzu
QP 2010, Kyoto, Japan) equipped with Mass Spectroscopy (MS) and column
(100 m x 0,25 mm x 0,20 um, Restek, USA). Fatty acids were expressed as percentage of total
methyl esters of fatty acids.

Blood collection and analyses

Three quails were randomly selected from each group and were decapitated, and the
analyses were made on their blood samples. Prior to blood collection, the quails were fasted
for 12 h. The blood samples were collected from the jugular vein on the last day of the trial,
for use in biochemical analyses. The blood was then centrifuged at 4 000 rpm for 10 min to
separate the serum for biochemical analyses. Biochemical indices, including glucose (GLU),
total protein (TPROT), albumin (ALB) triglyceride (TRI), cholesterol (COL), alkaline
phosphatase (ALP), glutamic oxaloacetic transaminase (GOT), glutamic pyruvic transaminase
(GPT) and lactate dehydrogenase (LDH) in serum were analysed using bioanalytical test kits
(Bioanalytic Diagnostic Industry, Co) and measured by a Shimadzu spectrophotometer (PG
Instruments, UK).

Statistical analyses

The results were represented as mean values with standard deviations. The data were
analysed by ANOVA and the multiple comparisons of the means were accomplished with
Tukey’s test. Statistical analysis was performed with Minitab v.17.1.0.

RESULTS AND DISCUSSION

The quail growth performance parameters are shown in Table 2. The initial weight of
the control, OPO200, OPO400 and OPO600 groups were 31,78; 30,67; 33,44 and 28,33 g
respectively. The final weight of the control, OPO 200, OPO 400 and OPO 600 groups were
166,33; 159,89; 170,22 and 161,89 g at the end of the eight-week period, respectively. There
was no difference among the initial weight of the quails and similar results were observed for
the final weight. Higher weight gain was observed for the OPO 400 group, though there was
no difference among the groups, in terms of weight gain. Similar results were observed for the
specific growth rate (SCR). Only in the feed conversion ratios of the groups there were
statistically significant differences. The FCR values of the OPO supplemented groups were
lower than that of the control group. The results indicated that orange peel oil
supplementation did not influence weight gain and specific growth rate but it improved feed
conversion ratio. In previous studies, it was reported that essential oil supplementation effects
on performance parameters are inconsistent (Amerah & Ouwehand, 2016). Olgun and Yildiz
(2014) reported that supplementing of essential oils from thyme, black cumin, fennel, anise
and rosemary had no significant effect on performance parameters of quails. Ciftci et al.
(2013) reported that rosemary oil supplementation did not affect the live weight gain and feed
intake, while it improved the feed conversion ratio of quails. Luna et al. (2012) reported that
feed supplementation with thymol or isoeugenol did not significantly affect growth rate and
final body weight. Yesilbag et al. (2013) indicated that rosemary and oregano volatile oil
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mixture supplementation did not affect body weight of quails, while it increased feed intake
and improved feed efficiency. Denli et al. (2004) demonstrated that addition of thyme
essential oil and flavomycin to quail diet led to significantly higher body weight gains and
better feed efficiency as compared to that of control group. Mehdipour et al. (2013) reported
the supplementing 200 mg cinnamonoil/kg and virginiamycin increased body weight gain of
quails at 21-35-day experimental period. Our findings are close to literature findings.

Table 2. Performance parameters of quails fed with orange peel oil supplementation

Control OP0200 OP0400 OPO600
Initial Weight (g)  31,78+3,77 30,67+4,39 33,44+433 28.33+4,18
Final Weight (g)  166,33+12,31 159,89£18,39  170,22+14,38 161,89+20,59
Weight gain (g)  134,56+13,60  129,22+19,17  136,78+14,53 133,56+20,06
FCR 3,48+0,64a 3,3240,90ab 2,53+0,45b 2,72+0,51ab
SGR 3,39+0,31 3,37+0,40 3,33+0,29 3,56+0,36

*The small letters show the differences among the treatments in the same row (p<0,05).

The weight, shell thickness, shell strength and Haugh unit of the quail eggs are given
in Table 3. In terms of egg weight, there were statistically significant differences while shell
strength, shell thickness and Haugh units of the egg were not different (p<0,05). According to
the results in Table 3, the weight of the quail eggs ranged between 8,10 and 9,31 g. In
literature, weights of eggs obtained from quail fed with essential oil supplemented feed were
reported as 11,48-12,17 g by Olgun and Yildiz (2014), 12,81-13,02 g by Luna et al. (2012),
11,07-11,70 g by Yesilbag et al. (2013). Our findings are quite lower than the literature
findings. Additionally, the eggs of the control group had higher egg weight than the OPO
supplemented groups, hence OPO supplementation negatively affected egg weights. So in our
study, the quail egg weight was affected by orange peel oil supplementation, while opposite
findings were reported by Olgun and Yildiz (2014), Luna et al. (2012) and Yesilbag et al.
(2013). The shell thickness and strength values of the control group eggs were 0,20 mm and
11,18 N, respectively. On the other hand, the shell thickness and strength values of the OPO
supplemented group eggs were 0,18-0,24 mm and 9,76-12,42 N, respectively. In literature,
shell thickness values of quail eggs, when the quails were fed with essential oils (thyme, black
cumin, fennel, anise and rosemary), were reported as 0,19-0,21 mm (Olgun & Yildiz, 2014).
The researchers indicated that egg shell thickness was affected by essential oil mixture
supplementation. On the other hand, Luna et al. (2012) reported that essential oil
supplementation did not significantly affect the physical characteristics of eggs. The egg shell
thickness and strength values of the eggs of the control group were 17,80 um and 10,24 N,
while the eggs of the rosemary and oregano volatile oil supplemented groups were
17,42-17,97 pm and 10,17-10,97 N, respectively (Yesilbag et al., 2013). In this study, it was
observed that essential oil supplementation did not influence egg shell thickness and strength
(Yesilbag et al. 2013). These literature findings are close to our results. Our findings are lower
than the literature data. Haugh unit was defined as an indicator of the albumen quality for
bakery industry (Sahin et al., 2008). The Haugh units of all samples were higher than 88.
Yesilbag et al. (2013) reported that Haugh units of the control group eggs were 101.81 and
rosemary and oregano volatile oil mixture supplemented group eggs were 101,49-103,67.
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Table 3. Features of the egg of quail fed with orange peel oil supplementation*

Weight (g) Shell Thickness Shell Strength (N) Haugh Unit

(mm)
Control 9,31 + 1,30a 0,40 + 0,38 11,18+ 3,10 91,17 +2,14
OPO0O200 8,10 = 0,70b 0,24 £ 0,04 12,42 + 0,36 88,20+ 1,98
OPO400 8,73 +0,74ab 0,18 £ 0,02 9,76 £ 0,99 92,87 +1,96
OPO600 8,36 +0,76b 0,20 + 0,02 11,01 1,74 93,63 + 2,52

*The small letters show the differences among the treatments in the same column (p<0,05).

The albumen and yolk colour values of the quail eggs are given in Table 4. The L, a*
and b* values of the egg yolks were 50,38-53,19; 5,74-7,29 and 43,56-48,23 respectively.
Besides, there were no differences between the L values of the treated and control samples,
while significant differences were found for the a* and b* values. The L, a* and b* values of
the albumen were 89,11-90,54; -2,60- -3,37 and 5,00-6,96, respectively. Similar to the yolk
colour results, there were no differences between the L values of the treated and control
samples, while significant differences were found for the a* and b* values in terms of
albumen colour.

Table 4. Colour properties of the egg of quail fed with orange peel oil*

Yolk

L a* b*
Control 50,58 + 3,83 5,74 £4,28 43,56 + 5,08b
OP0200 53,19 2,25 6,80 + 4,12 4823 +2,08a
OPO400 50,38 £ 2,32 5,96 + 3,57 44,05 £2,99b
OPO600 52,36 + 1,72 7,29 +3.37 47,20 + 2,56ab

Albumen

L a* b*
Control 89,62 + 2,64 -2,60 £+ 0,83b 6,51 £2.34
OP0O200 89,11 £2,20 -3,37+0,67a 6,96 £ 2,55
OP0O400 89,80 + 1,34 -2,80 + 0,60ab 5,58+ 1,89
OPO600 90,54 + 1,17 -2,90 + 0,37ab 5,00+ 1,15

*The small letters show the differences among the treatments in the same column (p<0,05).

The fatty acid composition of the eggs of the OPO supplemented and control groups
are shown in Table 5. The major saturated fatty acids of all egg samples were palmitic and
stearic, while the major unsaturated fatty acids were oleic and linoleic acids. The total
saturated fatty acid ratio of the eggs of the OPO600 quail group when compared with the
other egg groups had lower ratio. Additionally, the MUFA ratio was higher than that of other
egg groups, while PUFA ratio was lower. As a result, the 200 and 400 ppm OPO
supplementation did not affect the fatty acid composition of the eggs, but 600 ppm OPO
supplementation affected especially the oleic acid ratio of the eggs. Bolukbasi et al. (2010)
reported that bergamot oil supplementation led to an increase in eicosapentaenoic acid (EPA),
docosahexaenoic acid (DHA) and n-3 concentration, while a decrease in the n-6/n-3 ratio of
the egg yolk was observed. Our findings are differing from literature findings. These
differences might be explained with the fact that different types of oils supplementation may
lead to different changes in fatty acid composition of the eggs. Previous studies reported that
differences of the fatty acid composition of the eggs depended on different oils supplemented
to feed (Ceylan et al., 2011; Aydin & Cook, 2004; da Silva et al., 2009).
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Table 5. Fatty acid composition (%) of the egg of quail fed with orange peel oil

Fatty Acid Name Control OPO200 OPO400 OPO600
C14.0 Miristic acid 0,47 0,20 0,43 0,44
C16:0 Palmitic acid 21,41 22,71 22,14 18,91
Cile6:1 Palmitoleic acid 5,42 5,13 4,64 3,69
C17:0 Heptadecanoic acid 0,23 0,24 0,25 0,18
Cl7:1 cis-10-Heptadecanoic acid

C18:0 Stearic acid 8,66 8,44 9,15 8,39
C18:1n9  Oleic acid 43,39 40,31 44,43 51,84
C18:2n6  Linoleic acid 15,99 17,76 16,30 12,99
C18:3n6  gamma-Linolenic acid 0,25 0,60 0,33 0,25
C18:3n3  alpha-linolenic acid 0,53 0,62 0,57 0,51
C20:1n9  cis-11-eicosenoic acid 0,17 0,20 0,08 0,14

C20:2n6  cis-11,14-Eicosadienoic acid
C20:3n3  cis-11,14,17-Eicosatrienoic acid
C20:5n3  cis-5,8,11,14,17-Eicosapentaenoic acid 1,15 1,25 0,99 1,34

Total 97,67 97,46 99,31 98,68
Total saturated 30,77 31,59 31,97 27,92
Mono unsaturated 48,98 45,64 49,15 55,67
Polyunsaturated 17,92 20,23 18,19 15,09
Total unsaturated 66,90 65,87 67,34 70,76

The effects of OPO on quail's biochemical features are presented in Table 6. In
parallel with the value of essential oils groups, serum GLU level was significantly higher in
the OPO 600 group (p<0,05). Serum TPROT, ALB, CHO and TG levels showed no
significant differences between treatment groups (p>0,05). Liver enzymes such as ALP and
GOT increased with inclusion of OPO in the diets and showed significant differences
compared with control groups (p<0,05). The GPT and LDH levels were significantly lower in
OPO 400 and OPO 600 groups (p<0,05).

Table 6. Blood parameters of quail fed with orange peel oil*

Parameters Control OP0O200 OP0O400 OPO600
ALB 0,20+0,08 0,22+0,03 0,12+0,05 0,26+011
GLC 311,2+64,5b* 337,9+25b 346,1+£50,6b 553,2+97,8a
TPROT 9,51+2,10 9,18+1,16 9,45+2,14 10,33+2,74
CH 223,3+38.4 200+32,3 187,8+37,3 280,7+70,3
TG 150,3+24,3 123,46+11,03 146,35+6,77 128,72+13,24
ALP 177,38+3,98b 193,7+34,4b 304,52+8,76a 317,9+£30,9a
GOT 37+10,36ab 24,83+1,78b 41,38+3,7a 36,60+1,84ab
GPT 24,36+3,05b 34,45+2,12a 28,174+2,41ab 26,11+1,95b
LDH 221,5+20,2a 188,51+£9,96a 52,2+17,6b 85,86+4,78b

*The small letters show the differences among the treatments in the same row (p<0,05).

The massive use of antibiotics as growth promoters and as initiators of bacterial
infections in feed lead to phenomena of resistance to antibiotics, and the utilization of
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chemicals can be harmful to animals, consumers and environment (Alderman & Hastings,
1998). Hence, much attention has been given to natural products in order to replace antibiotics
in poultry farming. One such possibility of natural products is the use of essential oils. They
are obtained from many plant materials such as flowers, buds, seeds, leaves, fruits (Brenes &
Roura, 2010). The present study aimed to evaluate the possible effects of OPO, which is
obtained by fruit juice industry waste, as growth promoter and to improve the quail health
status. In this context, earlier studies were attempted to determine citrus peel essential oil
effects on growth performance under stressful conditions of quails (Ciftci et al., 2013). In the
present study, it was aimed to determine the effects of different concentrations of OPO on
growth performance, serum biochemical parameters, egg fatty acid composition.

It has been reported that ALP, GOT, GPT and LDH are remarkable values for the
determination of liver damage in birds (Mahmoud et al., 2012). In the present study there was
an increase in ALP and GOT activities of birds fed with OPO 400 and OPO 600 groups.
Based on this result, we can say that OPO has hepatoprotective effect when used in diet at
limited levels. Similar results were obtained by Denli et al. (2005) who used 10 g/kg
flavomycin in quial diets. However, quails fed with OPO 400 and OPO 600 diets tended to
decrease serum GPT and LDH levels compared to control groups. AST, ALT and LDH
usually appear in serum, when there is damage on the liver and muscle tissues caused by
excessive stress (Scholl et al., 2006; Ozyurt et al., 2006). A decrease in enzyme activity may
be due to the protective effect of OPO on cells, tissues and organs. Vahdatpour and
Babazadeh (2016) reported no damage in liver enzymes when kefir was used in quail diets. In
the present study, serum GLC concentration was statistically found higher in the OPO 600
group compared with the other treatments. However, earlier studies on broiler chicks found
no differences in serum GLC level when the birds were fed with black seed and cumin seed
supplemented diets (Alimohamadi et al., 2014). Also, a study on quails supported the findings
of Alimohamadi et al., (2014), when coriander extract was used in poultry drinking water
(Hosseinzadeh et al., 2014). High rate of OPO used in the present study may have caused the
breakdown of glucose mobilization in the tissues and may lead to migration from the tissues
directly to the blood. Serum total CH and TG levels were decreased in the OPO 200 and
OPO400 groups. Similar to the current results cholesterol lowering effects of essential oils
were reported in laying hens (Ali et al., 2007; Radvan-Nadia et al., 2008). It is known that
plants are effective at lowering cholesterol due to the phytosteroids they contain and this
hypocholesterolaemic effect of essential oils in chickens may be related with the inhibitory
effects of active substances in essential oils on hepatic 3- hydroxy-3-methylglutaryl coenzyme
A (HMG-CoA) reductase activity (Crowell, 1999). Results achieved from this study agree
with Al-Kassie (2009) who reported that when 200 ppm of essential oil derived from
Cinnamomum verum were added to a standard diet of broiler chicks for 42 days; a significant
increase in total proteins was observed. In the present study, the increase in TPROT level was
not statistically different among the treatment groups, but slightly higher values were
observed when OPO was used in the quail diets.

CONCLUSION

Orange peel oil supplementation did not negatively affect quail growth performance,
but improved feed conversion ratio. On the other hand, OPO addition led to a decrease in egg
weight, while egg shell thickness and strength were not affected. Moreover, 600 ppm OPO
supplementation decreased the total saturated acids ratio of the quail eggs. The analysis of
blood biochemical parameters revealed that OPO supplementation to quail had a
hepatoprotective effect.
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Abstract: The value of fisheries used as human food is increasing day by day.
Aquaculture has also been influenced by organic demand and gained importance all over the
world. Turkey has less polluted water sources compared to the countries that intensively apply
the traditional farming methods and the countries where industrialization has occurred in
advanced levels. This provides a great opportunity for organic production. It is clear that, in
Turkey, many water sources and many facilities are structurally suitable for organic
aquaculture. In the organic fish production method, the health status, welfare and wastes of
the fish products are taken into account. The aim is to sell healthier, high-quality and reliable
fish to consumers. The prohibition of the use of harmful chemical compounds in the
production and processing of fish is an indication that these fish are of good quality and
safety. Organic aquaculture production is a very important opportunity for the sustainable
development of fisheries and should be supported for its development.

In this study current situation and general application in organic aquaculture in Turkey
have been investigated.

Keywords: aquaculture, organic, fisheries, Turkey, sustainable development.

INTRODUCTION

In recent years, the concept of "organic farming" has emerged due to the concentration
of chemical additives in foods, the protection of ecological balance and the provision of
nutrition for the human population. The increase of Organic agriculture is not only in the

137


http://science.uard.bg/

Cnucanue 3a Hayka ,,Hoeo 3uanue* 7-2 (2018)

amount of production but also in for alternative methods of treatment (phytotherapy,
beneficial parasites and predators, etc.) in which the synthetic chemical inputs are kept away
from the production environment, is a highly controlled, certified production system that is
highly sensitive to human, animal and environmental health, aiming at increasing the product
quality and sustainability (Cavdar 2004). One of the fastest growing food sectors in the world,
the organic development of aquatic products is quite similar to organic farming. However,
nowadays, organic aquaculture lags behind the agriculture sector in terms of certified product
range and quality (Bergleiter, 2001; Brister and Kapuscinski, 2001).

The protection of existing water resources and the enhancement of the quality of water
resources for the sustainability of human health and ecology are essential. At this point, the
regulations to be implemented in the application of aquaculture, where water resources are
used, have a large precaution (Kayhan, 2015).

In the aquaculture sector, production of organic aquaculture products has been started
to provide safe food supply. Production of organic aquatic products differs from conventional
productions. Organic aqua products are separated from other production models as they
increase production reliability. Organic aquaculture production; is the contracted production
model that keeps the health, prosperity and quality of the product in the forefront.

Organic aquaculture standards, antibiotics, and herbicides prohibits the use of
genetically modified organisms and allowing the application as a last resort for treatment of
parasite agents under veterinary supervision (Kayhan and Olmez, 2014).

The use of hormones is forbidden as it is in all organic animal products. The unit area
per fish in cages is higher than conventional production. In this case, the fish are more likely
to get into the stratus and injure it. It also reduces the risk of fish becoming ill. Thus, there is
less need for antibiotic administration as determined by legislation and more limited than
conventional production (URL-1).

Turkey required in terms of inland waters as well as marine aquaculture is very
suitable for the cultivation has huge potential. Achieving economical contribution efficiently
using technological developments of this potential is very important both economically and
socially. This paper aims to review the situation in the Turkey organic aquaculture sector.

DEVELOPMENT FOR ORGANIC AQUACULTURE IN TURKEY

As is known, organic aquaculture production; organic animal and organic vegetable
production as well as human health in front of the plan, environmental health, even the health
of the product, the prosperity and quality of the pre-plan, every stage is a controlled
production model. For the purpose of ensuring a safe food supply in the fisheries sector, the
project first organic aquaculture production in Turkey in 2006 in Rize province, was launched
in Cayeli district. For the operation of this project, in which organic trout farming is carried
out, a healthy area remote from domestic, industrial and agricultural wastes has been selected.
Under this project, both organic aquaculture production in Turkey is provided both organic
fish feed. This is done in studies on the economic situation of the enterprises, their structural
conditions and their activities (Kaya ve Sahin, 2016).

The second attempt at organic aquaculture in Turkey, organic sea bream and sea bass
are organic production operation launched in the Mugla province. Organic aquaculture is still
in the province of Mugla is known to continue. According to data from the Ministry of Food
Agriculture and Livestock; derived from organic aquaculture production is given in Table 1.
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Table 1. 2015 Year Organic Aquaculture Statistical

. Total number of . . Annual Production
Province . Cultivated species
operating Amount (Ton)
< Sea bream 317,2
Mugla ! Sea bass 241,8

Fish stocks should be managed by scientific methods. Otherwise, the amount obtained
from hunting will not increase. Moreover, fish stocks may not give the fish they demand
situation of the people. For this reason, it is quite clear that the fish demand of the growing
world population can be met by aquaculture. Every day new technological advances are
recorded in relation to the aquaculture sector. In Turkey, as in other countries, aquaculture
production possible by minimizing environmental impacts. For this purpose, the necessary
technologies are available in Turkey.

Representing the latest regulation addressing organic aquaculture in Turkey
comprehensively, “Regulation for Principles and Implementation of Organic Agriculture” was
entered into force after its publication in 2010 and Official Gazette. This regulation is still
applicable.

The following general rules by the certification unit in organic aquaculture production
in Turkey are used:

a) The characteristics of the water which will be held Aquaculture; it is analyzed by
the entrepreneur or the authorized body and the body is approved by the authorized body.

b) The aquaculture unit should not be in a settlement or a river bed which is a major
source of pollution.

c¢) The production of aquatic products should be suitable for environmental protection,
and the wastes should not harm the environment.

d) In aquaculture facilities, all production activities are performed under the control of
authorized institutions.

e) Water creatures should be produced in accordance with organic farming rules.
Organically produced feed and feed additives should be used in feeding.

f) Fish meat coloring synthetic materials and unnatural methods can not be used.

g) The area where fish feeds are located should be in accordance with organic farming
rules.

h) The use of synthetic materials that encourage production and growth is prohibited.

1) Naturally, the selection of disease-resistant species and subspecies should be
considered

j) In organic aquaculture, the genetic structure of animals can not be changed

k) Genetically modified organisms and products produced therefrom can not be used
as input.

1) Organically produced fish are subjected to methods that do not cause excessive
stress during catching, sorting and cutting.

m)Polyculture will be preferred when appropriate. The natural needs of each cultured
cultivar are met.

CONCLUSION

The rapid developments in many sectors in Turkey is seen. However, the organic
aquaculture production sector is still in its infancy. Converting traditionally maintained
aquaculture into organic is a laborious and tiring process (Xie et al., 2013). Turkey has rich
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water resources and quality, and there is a future for organic aquaculture. However, the policy
of dissemination of organic aquaculture production should be developed. Capacity increase in
organic aquaculture activities and revision in enterprises should be done.

Extensive research in enterprises engaged in aquaculture should be continued. Current
status of businesses engaged in aquaculture practices should be observed. In the light of the
data obtained in organic aquaculture businesses with the potential to promote organic farming
and organic production informed about the operation by making studies should be increased.

REFERENCES

1. Anonim, 2010. 18 Agustos 2010 tarih ve 27676 sayili Resmi Gazete; Organik
Tarimin Esaslar1 ve Uygulanmasina iliskin Y&netmelik.

2. Bergleiter, S., 2001. Organic products as high quality niche products; background
and prospects for organic freshwater aquaculture in Europe. Paper presented at the ad hoc
EIFAC/EU Working Party on Market Perspectives for Europan Freshwater Aquaculture,
Brussels (Belgium), 14-14 May 2001.

3. Brister, D.J. and Kapuscinski, A., 2001. Global rise of aquaculture: A trigger for
organic and eco-labelling standards for aquatic animals. The organic standard, 3: 7-11

4. Cavdar, Y., 2004. Organik Tarima Genel Bir Bakis ve Organik Su Uriinleri
Yetistiriciligi, Tlirk Tarim Dergisi, 156, 44-47, Ankara.

5. Kaya,A., Sahin,T., 2016. Rize ilinde Organik Alabalik Yetistiricili§i Yapan
Isletmelerin Yapisal ve Ekonomik Analizi. El-Cezeri Journal of Science and Engineering Vol:
3, No: 2,2016 (229-237)

6. Kayhan, M.H., Olmez, M., 2014. Aquaculture and Organic Aquaculture in Turkey.
Journal of Aquaculture, 5:5

7. Kayhan, M.H., 2015, Isparta ilindeki Alabalik Isletmelerinin Organik Yetistiricilik
Acisindan Degerlendirilmesi, Siileyman Demirel Universitesi Fen Bilimleri Enstitiisii, Yiiksek
Lisans Tezi, 80s.

8. URL 1: http://ekolojikpazar.org/organik-balik-da-olur-muymus-demeyin/

9. Xie B, Qin J, Yang H, Wang X, Wang Y, Li T (2013) Organic aquaculture in
China: a review from a global perspective. Aquaculture, 414—415: 243-253.

=140 =
Axademuuno uzoamencmeo ,, Tananm *
Bucwe yuunuwe no acpobusnec u passumue na pecuonume - Inoeous



CnucaHue 3a HayKa New Knowledge

»,HoBO 3HaHmne* Journal of Science
ISSN 2367-4598 (Online) ISSN 2367-4598 (Online)
Axademuuno uzoamencmeo ,, Taraum Academic Publishing House ,, Talent
Bucwe yyuruwe no acpobusnec u pazgumue Ha University of Agribusiness and Rural Development -
peauonume - [1noeous Bulgaria

http://science.uard.bg

ALGAE USES FOR ORGANIC LIFE

Ertan Ercan?, Pinar Yildirim?, Mustafa Hacisa!, Cansu Metin', Ergi Bahrioglu*
!Faculty of Fisheries, Mugla Sitki Kogman University, Kotekli, Mugla, Turkey
’Canakkale Onsekiz Mart University, Department of Fisheries Technology, Applied Sciences
College, Canakkale, Turkey

Abstract: The power of the sea has been known since ancient times and marine
resources have even benefited mankind when technology was less developed. The use of
these resources, both for health and nutritional purposes, is increasingly spreading to other
fields today.

Algae produce their own food and have a vital value for life. For this reason, these
organic resources have great potential for use in many areas. They are mainly used for
medical and food purposes, as fertilizer in agriculture and as a feed source for some animals.
Their high levels of protein, vitamins and minerals make these living things valuable as an
important source of energy. Containing omega-3 fatty acids, essential for nutrition and
development for all living things, provides their usage as food and feed ingredients. In
particular, the high amounts of lipid in some microalgae show promise in areas such as
biofuels.

This study focuses on the applications of algae based on nutritional and chemical
value.

Keywords: biodiesel, cosmetics, feed, fertilizer, food, lipids, microalgae.

INTRODUCTION

Algae which are mostly eukaryotes, live in aquatic environments, and are described as
“lower” plants as they do not have true stems, roots and leaves, and they are normally capable
of photosynthesis (Hallman, 2007). Algae are plant organisms that carry various pigmentary
substances (chlorophyll a, c, d, carotenoid) living in saline and fresh waters. They form the
first step of the food chain. They are ecologically one of the most important living group
because of providing organic production (Cirik and Cirik, 2004).
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It is estimated that the worldwide annual production of algae biomass is about
5 million kg, with a value of 1,650 million US $ (Ozcicek et al., 2017). Approximately 70%
of the 253 395 tons of aquaculture in Turkey is produced in Mugla province (BSGM, 2018).
Trout, sea bream, sea bass are the main species and micro algae are used in marine species
feed regime.

ALGAE CULTURE SYSTEMS

Microalgae are photosynthetic heterotrophic organisms with very high production
potentials. Unlike terrestrial plants that require fertile soil and or irrigation, they can grow in a
wide variety of the habitats (Ozgicek et al., 2017).

Microalgae production systems can be classified as open or closed. Large pools,
circular pools and canal-type pools are examples of open systems. Photobioreactors are
commonly used closed systems. Compared to closed photobioreactors, open ponds are a less
expensive investment for large-scale production of microalgal biomass. Closed culture
systems are often difficult to expand or enlarge. In addition, most closed systems are installed
indoors and used artificial light. This results in high energy costs. Open ponds need low
energy requirements, have regular maintenance and cleaning is also easier. Open systems are
more economical as they use sunlight (Guedes and Malcata, 2012).

Algae, due to their high reproduction characteristics per unit area, have a high
productivity potential.

Nutritional composition of algae

Humans are familiar with the use of microalgae as a food source, since ancient times.
Algae consumption is promising because of the rapid increase of the world population, and
the concern of a possible insufficient protein supply.

Algae contain high amounts of organic substances such as vitamins, proteins,
carbohydrates, fatty acids, pigments and because of these features, they have multiple
potential uses. Recently, concerns about healthy living has increased especially in the field of
nutrition with an increasing consumption of organic food. The addition of microalgae to
conventional foods, such as biscuits and bread, enhance their nutritional content and algae
have many benefits for human and animal health because of their chemical composition. They
can be thought as a novel source of protein and their protein quality is almost better than
many high-quality plant proteins.

Microalgae contain mainly lipids (4-55%), carbohydrates (6-57%), proteins (10-63%)
(Table 1). Some microalgae strains were also reported to contain more than 70% lipid (based
on dry weight) (Elcik and Cakmakei, 2017). High photosynthetic rates provide carbon
retention as well as rapid lipid deposits in biomass (up to 77% of their dry weight). These
lipids are composed of glycerol, sugars and saturated or unsaturated fatty acids (12 to
22 carbon atoms). Among all the fatty acids in microalgae, omega-3 (»-3) and omega-6 (®-6)
families are significantly important. Microalgae also represent a valuable source of nearly all
essential vitamins (A, Bi, B2, Bs, Bi2, C, E, biotin, folic acid and pantothenic acid)
(Spolaore et al., 2006).

According to (Halim et al., 2012) microalgae lipid values range from 5-77% dry
weight. The lipid values of microalgae vary according to species, but also vary according to
culture conditions such as ambient temperature, intensity of illumination, light/dark cycle and
ventilation rate. Algae adapt to challenging conditions such as high-low pressure,
temperature, salinity and it was reported that some microalgae can increase their lipid values
in the absence of oxygen from 10% to 20% dry weight.
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Table 1. General biochemical composition of some algae species (% of dry matter)

(Spolaore et al., 2006)

Protein Carbohydrate Lipid
Anabaena cylindrica 43-56 25-30 4-7
Chlamydomonas rheinhardii 48 17 21
Chlorella vulgaris 51-58 12-17 14-22
Dunaliella salina 57 32 6
Porphyridium cruentum 28-39 40-57 9-14
Scenedesmus obliquus 50-56 1017 12-14
Spirulina maxima 60-71 13-16 67

Many marine microalgae contain fatty acids. Nannochloropsis,

Phaeodactylum, Schizochytrium and Thraustochytrium have been studied due to their high
EPA and DHA content. It was reported that total the fatty acids of Phaeodactylum
tricornutum and Nannochloropsis sp. contain up to 39% EPA, Thraustochytrium and
Schizochytrium limacinum contain 30-40% DHA (Adarme-Vega et al., 2014).

Uses

Most simple-sized, single-cell microalgae are mostly used in the food industry.
Because of their pigment substances, the antibiotics and vitamins they contain, they are also
used in medical and pharmaceutical applications. They also are considered as feed and
organic fertilizers in agricultural areas. In addition, recently microalgae, which have begun to
be used in biomass production for fuel production. Due to their natural extracts they have
become indispensable in the cosmetic industry (Spolaore et al., 2006).

Health

In recent years, algal extracts have proven to have strong antioxidant effects
(Yangthong et al., 2009). It has been researched and determined that extracts or pure particles
have antioxidant, antimicrobial, anti-tumor, anti-coagulant and antiviral activity (Gupta and
Abu-Ghannam, 2011). Most of the health problems encountered today are caused by an
insufficient or unbalanced nutrition. For sufficient and balanced nutrition, nutrient
components that are essential and balanced are of crucial importance. -3 fatty acids and
amino acids are also some of the most important components. These important ®-3 fatty
acids, EPA and DHA, accumulate in seafood through the food chain. These fatty acids are
first synthesized by marine algae and then they are consumed by plankton and other small
marine animals in the food chain. Saturated fatty acids can be accumulated in the body,
because they are solid at room temperature. Polyunsaturated fatty acids are liquid at room
temperature and they are very important, essential and vital for human life.

Insufficient lipids in diets cause skin problems, reproductive dysfunctions; visual
problems, and brain development disorders in fetuses. Also, a lack of lipids can cause
weakness in memory and mental functions, an increase in coagulation, immune system
disorders, growth retardation in infants and children, hair loss, blood circulation disorders,
and an increase in blood pressure. A diet deficient in lipids can cause disorders such as kidney
dysfunctions, skin problems, and reproductive dysfunctions. It has been shown that a
balanced consumption of ®-3 and ®-6 essential fatty acids can bring numerous benefits
(Simopoulos, 2002).

Low DHA levels cause brain serotonin levels to drop, which increases suicide,
depression, and violence. It has been observed that mental development increases in humans
who consumes high-DHA containing seafood (Simopoulos, 2002).
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Some proteins, peptides and amino acids of microalgae such as Arthrospira and
Chlorella have health protective effects. Because of the richness of their protein and amino
acid profile, they may be used as nutraceuticals or in functional foods as an additive to
prevent some diseases and cell/tissue damage (Raposo et al., 2013). Chlorella and Spirulina
also have anti-cancer, immune stimulatory, detoxifying, anti-diabetic, anti-inflammatory,
antioxidant, antihypertensive and digestive effects for human health (Kharkwal et al., 2012).

Protein hydrolysates of microalgae can be used for individuals who have digestion
problems, cystic fibrosis, and allergies (Gonzalez-Fernandez and Munoz, 2017).

Chlorella improves the immune system, Spirulina, the prevention and treatment of
heart diseases, Dunaliella have a vitamin A precursor feature, Haematococcus has an anti-
inflammatory effect, Schizochytrium ameliorate brain and heart disorders with its healthy lipid
content (Kharkwal et al., 2012).

In general, n-3 fatty acids (a-linolenic acid, EPA, DHA) in microalgae are used for the
prevention and treatment of many diseases such as cardiovascular diseases, rheumatoid
arthritis, cancer, asthma, alzheimer, it also plays an active role in retina and brain
development in infants. They prevent heart attacks and lower high blood pressure. Taking
EPA and DHA by consuming certain fish and other seafoods, taking linoleic acid (n-3) and a-
linolenic acid (n-6) provided by variety of plants and green leafy vegetables in certain ratios is
important in the prevention of chronic diseases (Gonzalez-Fernandez and Munoz, 2017).

Food

In recent years, because of rapid increases in the world’s population, inadequate
terrestrial nutrients and new nutritional trends, studies about use of algae, which consumed for
centuries in some societies, have increased world-wide (Gilimiis, 2007). The importance of
algae in human nutrition is due to the fact that the necessary ingredients are kept at the desired
level in terms of healthy nutrition. The high protein, vitamins, amino acids and minerals in
their structure and the low amount of lipids make the consumption of algae, after fish, an
attractive food in terms of healthy nutrition (Ova Kaykag, 2007). They are also marketed as
an alternative to fish oil. Their oil can be qualified as better than fish oil because they get their
healthy omegas by consuming plankton.

Microalgae for human nutrition are available in different forms such as pills, capsules
and liquids in the market. They can also be added to some foods like pastas, cookies, snack
foods, candy bars or gums, and beverages (Spolaore et al., 2006). There are many different
edible species of microalgae, Chlorella and Spirulina are two that are used commercially.
Both species have a safe use history in the food industry for human consumption. Spirulina is
sold in tablet and powder form, its consumption has also become widespread in Turkey.

The use of Chlorella and Spirulina, Dunaliella, Haematococcus, Schizochytrium,
Scenedesmus, Aphanizomenon, Odontella, and Porphyridium is increasing in the food
industry and the health-food market. Spirulina, Chlorella, Dunaliella, Haematococcus, and
Schizochytrium are qualified as GRAS by the US Food and Drug Administration
Schizochytrium sp. is used in breaded milk drinks, breakfast cereals, sauces, baking oil, soft
drinks, medical diets, baked goods and sweet biscuits (Gonzalez-Fernandez and Munoz,
2017).

According to Deasang (2015) DHA C22:6n3 (49,1%) and C22:5n6 (21.5%) were
found to be the dominant polyunsaturated fatty acids in Schizochytrium sp., the EPA C20:5n3
content was determined as 3%, the dominant saturated fatty acid was determined to be
palmitic acid C16:0 with 16,4%. Martek Biosciences Corporation (2010) determined that the
amount of DHA was at least 22% and the amount of EPA was at least 10% in
Schizochytrium sp.
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Feed

Microalgae are important in the aquaculture of fish and bivalves like oysters, scallops,
clams and mussels (Bahrioglu, 2017). They are an important source of nutrients for the
production and development of these bivalves. For this reason, many fish farming facilities
also have microalgae production systems. They are used as live feed for zooplankton. Their
usage is also common in carp and shrimp aquaculture (Guedes and Malcata, 2012).

Chlorella, Tetraselmis, Isochrysis, Pavlova, Phaeodactylum, Chaetoceros,
Nannochloropsis, Spirulina, Skeletonema and Thalassiosira are used intensively in fish and
poultry feed Due to their high protein content, they are also used as a nutritional supplement.
Their consumption results in increased growth rates in animals, egg yolks and even increased
wool production in sheep (Hemaiswarya et al., 2011).

In most feed and toxicology studies, microalgae have proven to be an alternative to
protein-based feed stuffs such as soybean meal, fish meal, rice bran (Guedes ve Malcata,
2012).

Fertilizer

Algae have a potential for fertilizer and soil improvement purposes (McHugh, 2003;
Marinho-Soriano et al., 2006). Because of the macro and micronutrient content; polyamines,
natural enzymes, carbohydrates, proteins and vitamins they ensure improved vegetative
growth and yield. They contain nitrogen and potassium at suitable rates for use as fertilizer.
They a have high water retention capacity due to the high content of insoluble carbohydrates
(McHugh, 2003). Algae are utilized either as a liquid extract or directly mixed with the soil in
many countries. It is aimed to maintain soil productivity by correcting the structure of the soil
when it is mixed directly with the soil. By providing strong root development, they enable
plants to absorb more nutrients and water from the soil, to accelerate the formation of
chlorophyll, thereby increasing the green leaf areas, and therefore to produce more substances
like carbohydrates, proteins etc., and to make the plants more resistant to diseases and pests
(Yazic1 and Kaynak, 2001).

Biodiesel

Microalgae have begun to be seen as a possible energy source as a consequence of
increasing oil prices in recent years. Their ability to accumulate high levels of oil and their
photosynthetic yield, higher than terrestrial plants, makes microalgae attractive for biodiesel
production. The production of biodiesel, a renewable energy source, from microalgae has the
potential to contribute to the increasing global energy demand and, in part, to contribute to the
prevention of global warming by retaining carbon dioxide by photosynthesis (Say et al.,
2010). Biodiesel from microalgae is an attractive, feasible, alternative because some
microalgae species can significantly increase production of lipids under certain conditions and
the cultivation of microalgae is now possible with cheaper heterotrophic cultivation
methods(Perez-Garcia et al., 2011). Microalgae are a promising source of biofuel due to their
ability to accumulate lipids and their high photosynthetic yields; about 3-8% of solar energy
can be converted to biomass compared to terrestrial plants(about 0,5%) (Halim et al., 2012).

Bioplastics

Bioplastics or organic plastics are a form of plastic made from renewable biomass
such as vegetable oils and starches unlike fossil-fuel plastics which are derived from non-
renewable petroleum sources. Algae act as an excellent source material for bioplastic
production having many advantages such as high product yields and the ability to grow in a
range of environments (Zeller et al., 2013)
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Cosmetics

Among all marine living things microalgae extracts are mainly used in the formulation
of cosmetic, skin care and hair care products. There is a growing trend in marine microalgae
and they are a great alternative to flower and plant extracts being natural and sustainable.
Novel extracts from marine microalgae are a rich source of bioactive proteins (amino acids,
peptides, collagen, gelatin), vitamins, minerals, carbohydrates and carotenoid pigments
(Wang et al., 2015).

The extracts from Arthrospira and Chlorella, unicellular green marine microalgal
species are used commercially in the cosmetic industry to make skin care products. They have
anti-oxidant, anti-wrinkle activity. Chlorella, contains various valuable proteins and has great
potential to be used in novel cosmeceuticals. Duniella salina as a cosmeceutical vehicle to
deliver dead sea minerals into the skin. The extracts from Arthrospira and Chlorella, are used
in the cosmeceutical industry to make anti-aging skin care products. (Kim, 2012).

Carotenoids and fatty acids of algae are also promising. Pigments can be used in
sunscreen products. Fatty acids help repair tissues. Vitamins A and C have anti-aging activity
and the polysaccharides of microalgae are thickening agents and can be used as moisturizers
in cosmetic formulations (Kim, 2012).

Pigments

Microalgae are also rich in pigments like chlorophyll, carotenoids, B-carotene, and
lutein(Table 2). Haematococcus pluvialis is natural source of astaxanthin. These molecules
have a wide range of commercial applications (Spolaore et al., 2006). They are used as natural
food colorants, as an additive for animal feed (poultry, fish), in cosmetics and have
therapeutic properties (act as provitamin A), anti-inflammatory properties. (Kim, 2012).

Table 2. Commercial microalgal culture systems currently in use (Carvalho et al., 2006 )

Microalgae Pigment Commercial Use Culturing System
. . . Circular ponds with
Chlorella spp. astaxanthin pigmenting agent rotating arm
Dunaliella salina [-carotene pigmenting agent Extensive open
ponds

o . . . Intensive and
Spirulina platensis phycocyanin food coloring extensive ponds
Haematococcus astaxanthin ‘omenting agent Intensive and
pluvialis p1g £ag extensive ponds

CONCLUSION

As given in here, algae can find many uses in many fields. According to the decreases
on fossil energy resources and foods, mankind explore every options that nature gives to us.
Renewable energy and food is necessary for environmetal sustainability and economics.
Every year earth looses large amounts of soil by the way of erosions. So soil is very important
and valuable for agriculture. Algae production is supposed to support the protein, fat,
carbohydrate and energy obtained from fossil fuels and agriculture, and may be an alternative
at some points. Production potential of the high amount of algae in low surface area available
is a testament to being a source of raw materials for many new industries. Organic use and
purity of algae is differentiate according to its culturing, harvesting and obtaining methods.
The potential use of algal products as organic products are delevoping day by day.
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ANTIOXIDANT ACTIVITY OF FIVE SEAWEED EXTRACTS
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Abstract: In this study, aqueous extracts of five seaweeds collected from Canakkale,
Turkey were studied for free radical scavenging activity and phenolic compounds. The
extracts of two brown algae (Cystoseira barbata, Scytosiphon lomentaria), two green algae
(Ulva rigida, Enteromorpha intestinalis) and one red algae (Gigartina acicularis) were
prepared with boiling. The extract of S. lomentaria demonstrated greater antioxidant potential
with a low IC50 (2,67 mg/g Ext.). It was also determined that the free radical scavenging
activity of other seaweed extracts were close to this value. The total phenolics, flavonoids and
carotenoids of the aqueous extracts ranged from 0,10 (G. acicularis) to 0,66 (C. barbata)
mg/g Ext., 1,15 (S. lomentaria) to 1,30 (E. intestinalis) mg/g Ext. and 414,2 (U. rigida) to
2194,5 ng/g Ext. (C. barbata) mg/g, respectively. It was determined that seaweeds collected
from Canakkale exhibited high free radical scavenging capacity. We also found that, the
aqueous extracts of brown algae C. barbata had high amounts of phenolic compound.
According to our results, aqueous seaweed extracts could be use as organic fertilizers to
increase antioxidant levels of agriculture products.

Keywords: seaweed, extraction, scavenging activity, phenolic compounds, organic
fertilizer.

INTRODUCTION

Seaweeds contain large quantities of macronutrients and micronutrients as well as
other bioactive compounds some of which are pharmacologically active such as phenolics,
terpenes and carotenoids, which have antioxidant, antimicrobial and anticancer activities
(Hoppe 1982; Blunden, 1991; Whapham et al.1993). Antioxidant activity of seaweed or their
extracts have been studied during the last decade (Ahn et al., 2004; Cornish and Gabary,
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2010, Kelman et al., 2012; Matanjun et al., 2008). These studies suggest that seaweed cells
have protective antioxidative mechanisms as well as antioxidative compounds (Dykens et al.,
1992; Matsukawa et al., 1997; Sukenik et al., 1993). Also, they have been used as food, feed,
fertilizer, a soil conditioning agent, animal feed supplement and a human nutritional
supplement (Ak, 2015; Fan et. al., 2011; Mabeau and Fleurence, 1993; Blunden, 1991).

The extract of seaweeds in agriculture as an organic fertilizer are used because of their
beneficial effects on crop production, nutrient uptake, stress resistance, and the quality of
products after harvest (Akila et al., 2010; Fan et al., 2011; Fan et al., 2013; Sivasankari et al.
2006). The application of eco-friendly seaweed liquid fertilizers is recommended to the
farmers for attaining better growth, biochemical constituents and antioxidant enhancement
(Akila et al., 2010). The present study aimed to investigate the antioxidant properties of five
seaweed species; Cystoseira barbata, Scytosiphon lomentaria, Ulva rigida, Enteromorpha
intestinalis and Gigartina acicularis, from Canakkale, Turkey for improving the nutritional
quality of fruits and vegetables will be beneficial for human health.

MATERIALS AND METHODS

Seaweeds

Brown algae Cystoseira barbata and Scytosiphon lomentaria, Green algae Ulva rigida
and Enteromorpha intestinalis, and Red alga Gigartina acicularis were manually collected at
infralittoral zone from Canakkale (40°6'43"N, 26°24'15"E) and identified according to
Bourrelly (1972) and Guiry and Guiry (2018). The harvested fresh seaweed samples were
cleaned from their epiphytes, and stored at 4°C until they were extracted.

Preparation of Seaweeds Extracts

100 g of seaweed was cut into small pieces and boiled separately with 100 ml of
distilled water for an hour and filtered. The filtrate was taken as 100% concentration of the
seaweed extract (Sivasankari et al., 2006).

Chemical reagents

All chemicals were purchased from Sigma-Aldrich (USA), SPA (Milan, Italy), Merck
(Germany), and Fluka Chemie (Switzerland).

DPPH free radical-scavenging activity assay

The effect of the oxidized seaweed extracts on 1,1-diphenyl-2- picrylhydrazyl (DPPH)
was estimated as described by Brand - Williams et al. (1995). Each sample was diluted in
methanol prior to the analysis (1 mg/ml). The DPPH solution was added to the diluted
sample, thoroughly mixed, then left for 30 min for the reaction to occur. After that, the
absorbance of the sample as measured a 515 nm using a UV—Vis spectrophotometer (Thermo
Aquamate). The absorbance of DPPH solution in methanol, without any antioxidant (control),
was also measured. The percentage of DPPH radical scavenging activity was calculated by
using the following equation:

DPPH scavenging (%) = [(Acontrol - Asample)/Acontrol] x 100

where A sample is the absorbance of the sample after the time necessary to reach the
plateau (30 min) and A control is the absorbance of DPPH.

Extract concentrations providing IC50 inhibition values (defined as the concentration
of the compounds that was able to inhibit 50% of the total DPPH radicals) were calculated
from graph plotting using nonlinear regression and expressed in microgram material
equivalents per gram for sample extracts. Butylated hydroxytoluene (BHT) was used as a
positive control. A lower value of IC50 indicates a higher antioxidant activity and vice versa.

Analysis of total phenolic content

The amount of total phenolics in the seaweed extracts was measured using the Folin-
Ciocalteu reagent method of Djeridane et al. (2006). The solution of each seaweed extracts
(0.2 ml, 500 mg/ml) was taken in a test tube. 0,5 ml distilled water and 0,5 ml Folin—
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Ciocalteu reagent was added and the tubes were shaken thoroughly. After 1 min 0,8 ml of
sodium carbonate solution (7,5%) was added and the mixture was allowed to stand for 30 min
with intermittent shaking. Absorbance was measured at 760 nm using a UV-Vis
spectrophotometer (Thermo Aquamate). The total phenolic content was expressed as gallic
acid equivalents (GAE) in milligram per gram extract.

Analysis of total flavonoids content

The total flavonoid content was determined according to Quettier- Deleu et al. (2000)
using as a standard. The total flavonoid content was expressed as milligram per gram extract.

Analysis of total carotenoids content

The carotenoid content present in the seaweed extracts was determined
spectrophotometrically (UV-Vis spectrophotometer, Thermo Aquamate) and the absorbance
was measured at 480 nm. The carotenoid content was calculated using the following equation:

A=a.cl

where A is the absorbance at 480 nm, a is the specific absorbance coefficient of the
solvent, c 1s the concentration of the carotenoids in pg/g Exct., and 1 is the path length of the
cuvette (1 cm) (Lichtenthaler and Buschmann, 2001).

RESULTS AND DISCUSSION

The DPPH free radical scavenging capacities of seaweed extracts are presented in
Table 1. In the current study, the antioxidant activities of five seaweed extracts were
evaluated. The results indicated that all the tested seaweeds in this investigation possess
antioxidant activity. S. lomentaria demonstrated greater antioxidant potential with a low IC50
(2,67 mg/g Ext.) and DPPH percentage inhibition in comparison with those of the other
species. The sequence of antioxidant activity of the seaweed extracts was as follows: S.
lomentaria > C. barbata > U. rigida > G. acicularis > E. intestinalis. In the present study, the
brown seaweeds S. lomentaria and C. barbata had greater antioxidant activities compared to
the green and red seaweeds. In brown seaweeds, fucoxanthin is the dominant carotenoid
(Dembitsky and Maoka 2007). The scavenging activity by fucoxanthin was 13,5 times higher
than that of o-tocopherol (Airanthi et al., 2010). Radical scavenging activity of brown
seaweed extracts would be correlated with fucoxanthin content as well as the amount of
phenolics.

Total phenolic contents and flavonoid contents of seaweed extracts are presented in
Table 2. The content of phenolic compounds varied from 3,29 (C. barbata) to 0,51
(G. acicularis) mg GAE /g Ext. The sequence of total phenolic content of seaweed extracts
was as follows: C. barbata > E. intestinalis > U. rigida > S. lomentaria > G. acicularis. In
general, the higher total phenolic content resulted in higher antioxidant capacity. The extracts
of brown seaweed C. barbata and green seaweed E. intestinalis showed significantly higher
phenolic content than the red seaweed extract. Jiménez-Escrig et al. (2001) and
Matanjun et al., (2008) also reported similar findings that brown seaweeds contained higher
phenolic content than the red seaweeds.

The seaweed extracts were found to be rich in total flavonoids (Table 2). The highest
total flavonoid content was detected in extract of E. infestinalis (13,01 mg/g Ext.), while the
lowest was found in extract of S. lomentaria (11,50 mg/g Ext.). All these results indicate
flavonoids extracted from all seaweeds could be an important source of antioxidant
molecules. The capacity of flavonoids to act as antioxidants depends upon their molecular
structure. The position of hydroxyl groups and other features in the chemical structure of
flavonoids are important for their antioxidant and free radical scavenging activities
(Meenakshi et al., 2009).
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Table 1. The DPPH radical scavenging activity of seaweed extracts

Species

1C50 inhibition values

% Inhibition

(mg/g Ext.)

C. barbata 3,14 43
S. lomentaria 2,67 43,5
U. rigida 3,76 42
E. intestinalis 4,04 42,7
G. acicularis 3,86 42,28
Butylat

h;ldi/ox;‘i)luene 1,33 %9
a-tocopherol 1,48 96
Vitamin C 1,35 98

Total carotenoid content of seaweed extracts was shown Table 2. The highest total
carotenoid content was found in C. barbata extracts (2194,5 pg/g Ext.) and lowest in
U. rigida extracts (414,2 ng/g Ext.). The sequence of total carotenoid content of seaweed
extracts was as follows: C. barbata > S. lomentaria > G. acicularis > E. intestinalis >

U. rigida.

Table 2. The total phenolics, flavonoids and carotenoids of seaweed extracts

Species TotzlllnPhérréi/cs EContent Total Flavonoids Carrg‘z)e‘til)i ds
g g Ext.) (mg/g Ext.) (ng/g Ext.)

C. barbata 3,29 11,71 2194,5

S. lomentaria 1,95 11,50 794,2

U. rigida 2,21 12,61 4142

E. intestinalis 2,56 13,01 497,8

G. acicularis 0,51 12,36 585,2

The correlation between IC50 inhibition values and the total phenolics, total
flavonoids and total carotenoids are as shown in Figure 1. There was a high correlation only
between IC50 inhibition values and the total flavonoids (R? = 0,90). Yu et al., (2002) reported
that there are no correction between total phenolics and radical scavenging capacity. Our
results show similarities with this study. The best-described property of almost every group of
flavonoids is their capacity to act as antioxidants. Flavonoids are oxidized by radicals,

resulting in a more stable, less-reactive radical (Nijveldt et al., 2001).
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Figure 1. Correlation between IC50 inhibition values ((mg/g Ext.) and (a) Total Phenolics
(mg GAE/g Ext.), (b) Total Flavonoids (mg/g Ext.) and (c) Total Carotenoids ((ng/g Ext.).

CONCLUSION

In this, the antioxidant activities of the extracts of C. barbata, S. lomentaria, U. rigida,
E. intestinalis and G. acicularis were evaluated. The results clearly indicated that all the
tested seaweeds in this investigation possess antioxidant activity. S. lomentaria demonstrated
greater antioxidant potential with a low 1C50. C. barbata exhibited high phenolics and total
carotenoid contents. E. intestinalis showed high total flavonoid compounds. Positive and
significant correlations between DPPH radical scavenging and flavonoid compounds
displayed that, flavonoids are the main contributors of antioxidant activity in these seaweed
extracts.

The results suggest that seaweeds possess antioxidant potential which could be
considered for future applications in agriculture products. Seaweed extracts are used as
organic fertilizer for culturing agricultural crops. But, no there is no study found on
antioxidant activity of seaweed extracts used as fertilizers. Future researches should be focus
on effects of antioxidant activities of seaweed extracts on antioxidant enhancement of crops.
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ORGANIC PLANT PRODUCTION IN BULGARIA

Valko Stoilov, Keranka Nedeva
University of agribusiness and rural development, Plovdiv, Bulgaria

Abstract: Organic farming is a system of farm management and food production that
combines best practices with regard to environmental protection, maintaining a high level of
biodiversity, preservation of natural resources and the application of higher welfare standards
to animals and production methods tailored to the preferences of a certain part of consumers
towards products made using natural substances and processes.

The objective of this report is to present an overview of the emergence and
development of organic production of plant products in Bulgaria and to highlight the impact
of the financial assistance from the EU and national subsidies.

The main conclusion is that the considerable increase in the areas of individual organic
cultures (vegetables, perennial crops, grassland) is not connected only with the increased
subsidy but follows the positive market dynamics - the highest growth is in products grown
organically where the demand on the domestic and the foreign market is the greatest.

Keywords: organic farming, organic plant growing, Bulgaria.

BUOJIOT'UYHO MPOU3BOACTBO HA PACTEHUEBBJIHU
INPOAYKTHU B bbJIT'APUSA

Bbako CTOUJIOB, Kepanka HE/IEBA
Bucwe yuunuwe no azpodbusnec u pazeumue na pecuonume - [1nosous

Pe3rome: bHojoruuHoTO 3eMezienve € CHUCTeMa 3a YIpaBJIeHHE Ha 3eMENENHETO U
MPOU3BOJCTBO Ha XpaHU, B KOSATO CE€ ChUYETABAT HAW-IOOpPHUTE MPAKTUKUA IO OTHOIICHUE
OMAa3BaHETO Ha OKOJIHATa Cpenaa, MOAMBPKAHETO Ha BHCOKAa CTENEeH Ha OHOJOTHYHO
pa3HooOpasue, onazBaHeTo Ha MPUPOJHUTE PECYPCH M MPUIIATaHETO HA BUCOKH CTAHAAPTH 3a
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XYMaHHO OTHOLIEHHE KbM JKMBOTHUTE M METOJM Ha MPOU3BOJACTBO, CHhOOpa3eHH C
NpENOYUTAaHHUITA Ha ONpeIesieHa YacT OT MOTPeOUTENUTE KbM MPOIYKTH, IPOU3BEACHHU Upe3
M3II0JI3BAHE HA €CTECTBEHU BEILECTBA U IIPOLIECH.

Ienta Ha HACTOSIIMS TOKJIAJ € Ja Ce HampaBH 0030p HAa Bb3HUKBAHETO M PA3BUTHUETO
Ha OMOJIOTMYHOTO MPOMU3BOJCTBO HAa PACTEHUEBBAHU NMPOAYKTHU B bbiarapus u na ce U3TbKHE
BIMSHAETO Ha (UHAHCOBOTO My TMOANOMAaraHe IO JIMHUATA Ha EBPONEWCKOTO U
HaIlMOHAITHOTO CyOCcHIupaHe.

OCHOBHUSAT M3BO/J] €, Y€ 3HAYUTEIHUAT PHCT MPHU IUIOMUTE HA OTACITHU OMOKYITYpH
(3emeHuynM, TpallHU HACAXAEHUsS, JIMBaAUM M IacUIla) HE € CBbpP3aH EAMHCTBEHO C
yBeJIMYeHaTa cyOcHIus, a clie[jBa MOJOXKHUTEIHATa JUHAMUKA Ha Ma3apuTe — HaH-BHCOKUAT
IpUPACT € IpPU MPOJIYKTH, OTIVIEKAAHU 1O OHOJIOTMYEH HAYMH, MPU KOUTO THPCEHETO Ha
BBTPELIHUS U Ha BHHIIIHUS [1a3ap € Hal-roJIsMo.

KirouoBu xymu: O1nosiornyHO 3emejiente, OMOJ0rH4HO pacTeHUEBBACTBO, bbirapus.

BBBEJIEHUE

Cxemara 3a OuonormuHo 3emezaenue craptupa B EC mpe3 1987 r. Pedopmara ot
1992 r. ma Obmara cenckoctomancka nonutuka (OCII) mpencraBs mMbpBOTO OCHOBAaHUE 3a
HOJIIOMarale Ha 3eMe/IeJICKUTE MPOU3BOAMTENN 3a IMPEMUHABAHE KbM WIM MOAIbpPXKAHE HA
OMOJIOTMYHOTO MPOU3BOICTBO ¢ puHaHcupane ot EC.

IIpe3 2016 r. momute B bearapus, oOxBaHaTH OT cuUCTeMara 3a KOHTPOJ Ha
OMOJOrMYHOTO MPOU3BOJICTBO, Bb3AM3aT Ha 162 352 ha wnu Han 6 nptu (634%) mosede oT
2010 r. (25 588 ha)'. Camo 3a exna roguna B cpaBHenue ¢ 2015 r. (118 571 ha) nnomure,
OTTJICKIAHU 110 METOJWTE Ha OMOJIOTMYHO MPOM3BOJCTBO, HapacTtBaT ¢ 43 781 ha, T.e. cbC
137% (Tabmuum 1 u 2, @urypa 1).

Ta6auna 1. [Tnomm Ha 3eMeencKu KyITypH, OTIIIEKIaH! TI0 OMOJOTHYEH HAYHH 32
nepuona 2010-2016 (ha)

I'PYIIN KYJTYPU 2010 2011 | 2012 2013 | 2014 2015 2016
3BbpPHEHO-)KUTHU 5339 6521 | 7532 7669 | 12061 | 22191 30940
3upHEH0-6060BU - 106 48 0 404 1257 523
Kopenommonan - 6 96 98 78 103 92
Texauyecku 4913 5846 | 7909 | 10924 | 12878 | 20873 | 30512
dypaxnn’ 3786 995 | 2044 2881 | 5215 8330 | 14911
Opamxepuitnu u nosickn® 428 670 | 1421 1037 1 445 1 866 3678
Tpaitau HacaxeHUs 5795 6442 |1 10959 | 16885 | 18213 | 25946 | 34874
[MuBanu u nacuma 4491 | 7957 | 15476 | 21831 | 31796 | 38736
VYrap 1716 1513 | 2315 2905 | 2205 6 209 8075
Hpyru - 32 96 232 22 16 11
O6u10 noum 25648 | 26622 | 40379 | 58107 | 74351 | 118 571 | 162 352
* IMBOPACTALIH 546 195 | 543 655 | 47270 | 678 025 | 694 251| 901 617 | 307 995

H3zmounux: Aepapnu doxnaou na M3XI" 2010 - 2017 a.

! TIpes 2010 roauHa € MOCTaBEHO HAYAIOTO HAa OTYUTAHE HA OMOIOTHYHOTO 3eMeJIe]INE OT MUHHCTEPCTBOTO Ha
3EME/ICIIUETO, XPAHUTE U TOPHUTE.

2 BKJI. IPOTEMHOBY KYJITYpPH 3a IIPOU3BOJICTBO HA 3bPHO.

3 Ot 06paboTBaeMu 3eMu (KyITYpH 3a 3€JIEHO).

4 [IpecHu 3eeHUYYLH, BKIL. ITBIEIIH, ATOAH, KyJITHBHPAHH I'HOM.
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Tadauua 2. [Tnomm Ha HAKOW OCHOBHHU T'PYIIH KYJITYPH, OTTIICKIAHH 110 OMOJIOTUYEH HAYMH

(ha)
Togunu 2010 2016 % 2016/2010

3BbpHEHO -)KUTHH 5339 30 940 580
TexHu4ecku KyiaTypu 4913 30512 621
DypakHU KyITypH 3786 14911 394
3eneHuynu 428 3678 859
Tpaiinu HacaxaeHUSA 5795 34 874 602
JIuBaau 1 macuina 3611 38 736 1073
VYrap 1716 8075

OO0 miIomu 25588 162 352 634

M3mounux: Aepapnu ooxnaou na M3XI" 2010 - 2017 a.

TLiomu Ha 3eMeIeICKH KYJITYPH, OTTJIeKIAHU 110 GHOJ0ornyeH HayuH - ha
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®urypa 1. [Tnomm Ha 3eMeeNICKU KyITYPH, OTIIICKIAHH 10 OMOJIOTHYeH HAaUUH

Hzmounux: Aepapnu doxnaou na M3XI" 2010 - 2017 a.

O6mo B crpanute-wieHnkn Ha EBpometickus cpro3 (EC) xpm 2016 1. ce obpaboTBat
12 MyIH. XeKTapa IO ¢ OWOJIOTMYHO MPOM3BOJCTBO, KaTO HAPACTBAHETO € BHB BCHYKH
nbpkaBu 0e3 BemukoOpurtanus, B kosato uMma cnaj ot 30% 3a mectrogumnus nepuon. Ilo
nocienuu gaHH B EC xpM 2016 T. 6,7% OT BcWuku 00pabOTBaeMHM 3€MH Ca 3a€TH C
O6uosnornyHo npousBoAacTBo. Mexay 2010 u 2016 r. yBenuuenuero e Hang 30%, kato
TOJIUIITHUAT TEMIT Ha HapacTBaHe € 4,4%.

B pamkure Ha EC 3a nocnennure roguHu bearapus € ¢ Hail-roasM pbeT Ha
ouonornunoTo 3emenenue’. ITo nnpopmarms Ha Esponeiickara xomucus (EK)® B mepmona
mexay 2010 u 2016 . 3emure B EC, 3aetu ¢ TakoBa Npou3BOJACTBO, ca ce yBennumiu ¢ 35%,
KaTo MaJIKO TIO-HUCBHK TOKa3zaTtenl mMma B XbpBartus. Opanmus u Kumbsp cbimo Oenmexat
[10-3HAYUTEIHO YBeIn4eHue - okoio 10%.

MUHUCTEPCTBO HA 3€MEAEIUETO, XPAHUTE M TOPUTE OCBIIECTBSBA Jbp)KaBHATA
NOJIMTHKA, CBbpP3aHa C HAJ30p W KOHTPOJ B 00JacTTa Ha OMOJOTMYHOTO NPOU3BOJACTBO, U

5 JlueBuuk, 17 smyapu 18, 2018.
¢ Tanuu Ha BEurostat 3a 2017.

=159=
Academic publishing house ,, Talent
University of agribusiness and rural development - Bulgaria



Cnucanue 3a Hayka ,,Hoeo 3uanue* 7-2 (2018)

rapaHTupa cnaspaHeTo Ha m3nckBaHusaTa Ha Permament (EO) Ne 834/2007 na EC ot 28 roHu
2007 r.

Ha nHanmoHad HO HHMBO TpaBWiIaTa 3a OMOJOTHMYHO MPOHM3BOJCTBO CE YPEXKAAT ChC
3akoHa 3a MpuUJaraHe Ha o0IIaTa OpraHu3alliy Ha Ma3apuTe Ha 3eMeecKu npoaykTu Ha EC
(BITOOII3IIEC) u Hapenba Ne 1 ot 7 ¢eBpyapu 2013 r. 3a mpunaraHe Ha mpaBuiaTa Ha
OMOJIOTMYHO TPOW3BOJCTBO HA pPACTEHUS, KUBOTHU M AaKBaKyJITypH, paCTHUTEIHH,
KUBOTUHCKHM TPOJYKTH, TPOIYKTH OT aKBAaKyJITypU W XpaHU, TIXHOTO CTHUKETHpPAHE W
KOHTPOJIa BEPXY MPOU3BOJICTBOTO U €TUKETUPAHETO.

BUOJIOI'NYHO MPOU3BOACTBO HA PACTEHUEBB/JIHU MPOAYKTU B
BBJTAPUSL

[Ipe3 mocneanute 7 TOAMHU OMOIOTUYHO MPOU3BOJCTBO HA PACTCHUEBBIHU IPOAYKTH
B CTpaHaTa ce pa3BuBa ¢ 0bp3u Temmnone (Tabmuma 3).

Tabauua 3. [1nomu Ha KyaTypH, OTTIICKIaHH 110 OMoJIOTUYeH HauuH 3a nepuoaa 2010-2016

(ha)

I'pynu kyarypu 2010 2011 2012 2013 2014 2015 2016
3bPHEHO-KUTHU KYITYpH, BKI. OpU3 5339 6521 7532 7669 | 12061 | 22191 | 30940
3bpHEHO0-0000BH U IPOTEHHOBU - 106 48 0 404 1257 523
KyJITypH
Kopenomnogau kynrypu - 6 96 98 78 103 92
TexHUYECKH KYyATypH — 00IIO0 4913 5846 7909 | 10924 | 12878 | 20873 | 30512
Kynrypn 3a 3eneno / @ypaxxuan 3786 995 2044 2881 5915 2 330 14911
KyJATypH
[pecuu 3enenuyim’ 428 670 1421 1037 1 445 1 866 3678
Tpaiinu HacaxJeHUS 5795 6442 | 10959 | 16885 | 18213 | 25946 | 34874
[TocTostHHM MMBaIK M TTACHILA 4491 7957 15 476 21 831 31796 38 736
VYrap 1716 1513 2315 2905 2205 6209 8075
Jp.xyntypu ot o6paboTBacMu 0 96 )30 ” 16 11
TUTOLIH

25 64 162 352
Q0o nitoum & cucrema wa 048 | 26622 | 40379 | 58107 | 74351 | 118571 | 12 %
KOHTPOJI
* IMBOpACTSIIYU KYJITYpU 546 195 | 543 655 | 472700 | 678 025 | 694 251 | 901 617 | 307 995

H3zmounux: Aepapnu doxnaou na M3XI" 2010 - 2017 a.

B Bwarapust ca Hanuile MHOTO JTOOpH MPENNOCTaBKU 3a pa3BUTHE Ha OMOJIOTMYHOTO
IIPOM3BOJICTBO - 3alIa3€HU OT €KOJIOTMYHA IJIeJJHAa TOYKa palioHU. Pa3BUTHETO Ha ceKkTopa €
CTUMYJUPAHO OT BB3MOKHOCTUTE 3a MOJNOMAaraHe Ha OHOJOTMYHUTE MPOU3BOAMUTEIH IO
[Iporpamure 3a pa3BuTHE Ha CeJICKUTE palloHM M ycwiuara Ha M3XI B mapTHBOPCTBO €
Ou3Heca U HEeNMPAaBUTEJICTBEHUTE OpraHU3allMy B CEKTOpa 3a MOMYJISpU3UpaHe Ha MOJI3UTE 3a
IPOU3BOIUTENUTE U MOTPEOUTENNTE HA TO3H BUJ MPOAYKTU U XPaHH.

Bce nmoBeue 3emenenckd MOPOM3BOAMTENM C€ HAacouBaT KbM  OHOJIOTUYHO
IPOM3BOJICTBO, KAKTO M BCE IMOBEYE MOTPEOMTENH THPCAT 3APABOCIOBHA M HE3aMbpceHa ¢
M3KYCTBEHU TOPOBE U JPYT'H XMMHYECKH ChCTABKU IPOLYKIIMS.

WNudopmanusara 3a CbCTOSIHHETO Ha OWOJIOTMYHOTO MPOU3BOACTBO B bhirapus 3a
nepuona 2010-2016 r. ce ocHOBaBa Ha JaHHW OT TOJUINHUTE MOKIATW HAa OQHUIIUATHO
0JI00pEHN OT MHMHHUCTBpa Ha 3EMENEeNIHeTO, XpaHUTe M TOpUTEe KOHTPOIMpAIM JIHMLIA Ha

7 OpaH)KepI/II‘/'IHO U MOJICKO NPOU3BOJACTBO, BKJI. IIBIICHIN, ATOAU, KYJITUBUPAHU re0u.
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OMOJOrNYHO TPOM3BOACTBOS. KBbM Kkpas Ha 2016 T. oOmuAT Opoil HA pEruCTpUpPAHHTE B
M3XTI 6uonornynu oneparopu € 7 231 - ¢ 2 081 O6pos moBeue B CpaBHEHUE C MPEIXOaHATA
roguaa ¥ 630 10 meTH moBeue crnpsmo 2010 . OT Tax 6 961 ca mpousBoguTenu, 3 Opost
NPOM3BOJIUTENN Ha aKBaKylnTypH, 177 mnpepaboTBarenn Ha OHOJOTHYHA NPOAYKIHUS U
121 ThproBiu (BHOCUTENM, U3HOCUTENH, THPIOBIIM Ha enpo u ApeOHo). IIpe3 2016 r. Gpost
Ha OIepaTopuTe B CHCTEMa Ha KOHTPOJ B OMOJIOTHYHOTO MPOU3BOJCTBO IpezcTaBisiBa 7,4%
OT OO0IIMs OpOM Ha pEerucTpUpaHuTe 3eMeAesICKu TpousBoauTenu mo Hapenda Ne 3 ot 1999 r.
3a Ch3/1aBaHE U MOJIbP)KaHE HA PETUCThP HA 36MEJIEIICKUTE CTOIaHH.

IIpe3 2016 r. miommure, OOXBaHATH OT CHCTEMaTa Ha KOHTPOJ Ha OHOJOTHYHO
OPOM3BOJICTBO, aocturat 162 352 ha (6e3 ga ce BKIIOYBAT CEPTUPHUIMPAHUTE €KOJOTHYHO
YUCTH paliOHH, OT KOUTO C€ ChOMpAT AMBOPACTSILU KYJITypH), KOETO € ¢ 0mu3o 2,9 mbTu
10BeYe CrpsMO npeaxonHarta roguHa. [Ipes 2016 r. muiomure B cucteMa Ha KOHTPOJI 3aeMaT
151 ot 3,2% ot olmraTta u3Mmoyi3BaHa 3eMejIelicka IIoNl B cTpaHata. [liomure ¢bhC 3pHEHO-
XKHUTHU KYITYpH, OTIISKIaHU Mo OnonorndeH HauuH npe3 2016 r., ca 30 940 ha — 5,8 nbTH
nosede oT 2010 1. (5 339 ha u ¢ 39% mnoBeue B cpaBHEHHUE C MpEAXOaHATA TOAMHA), KAaTO CE
OTIVIEKIAT OCHOBHO IIIIEHHUIA, LIAPEBULA, €UeMUK U oBec. [lnommure, 3aeTH ¢ TEXHUYECKU
KyJITYypH B cucTeMa Ha KoHTpoda npe3 2016 r., ca 30 512 ha (B 1.4. mowu ¢ MacnonaiiHa po3a,
apoMaTHU KyJTypH, MEIULMHCKHA pacTeHus U nonmnpasBku). B cpaBHenune c¢ 2010T. Te
HapacTBaT ¢ 030 25 599 ha B pe3ynTaT OT YyBCTBUTEITHO YBEJIMUYEHHE HA IJIOMIUTE, 3a€TH
OT CI'BHYOIJIE] M PANHLA. 3HAUYUTEIHO € YBEJIWYEHUETO Ha IUIOLIUTE C apOMaTHU KYJITYpH,
MEJUIIMHCKHN PACTeHUSI M TIOJITPaBKH, KOUTO qocturat 10 11 456 ha - mpu 7 754 ha nipe3 2014
r. Hail-rosisiM 171 OT Ta3u rpyna KyJTypH 3aeMaT IUIOLIMTE C JIaBaH[yJla, KOUTO Bb3JIM3aT Ha
3 412 ha, cnenBanu ot Te3u ¢ kopuaHawsp ¢ 2 481 ha u pesene ¢ 1 735 ha. Ypenuuenue Ha
wiomuTte ¢ 9,6 mbtH cupamo 2010 r. ce HabMOgaBa U MPH Ipynara Ha MPECHUTE 3eJICHUYLU
KaTo: apTUIIOK, JYK, MOPKOBH, Mapysd, Kappuoil U OpOKOJIW, AMHU, IBIEIIH, STOIU U
KyJTUBUpaHu reou. [loutn 9 mbTH € yBenuueHnero Ha roauiiHa 6a3a (2011 r.) Ha ruiommuTe ¢
MOCTOSTHHY JIUBAJIM U MACHUINA, KOUTO KbM Kpasi Ha 2016 r. ca Beue 38 736 ha. Pwct ot 41 125
xa ciopamo 2010 r. (14 911 ha) Genexat u miomuTe ¢ GypakHU KyIATypU OT 00paboTBaeMH
3eMH (KyJITypH 3a 3€JIeHO), KOeTO C€ JIb/DKM Ha 3acWICHHsS HWHTEpec OT CTpaHa Ha
orepaTopuTe KbM OHOJIIOTUYHOTO KUBOTHOBB/ICTBO.

[Inomure, 3aeTu ¢ TpallHM Haca)XACHUSA, OTIJIEKIAHU MO OMOJOTMYEH HA4yMH, MpE3
2016 r. Bp3nu3aT Ha 34 874 ha, koeto e ¢ 29 079 ha moBeue B cpaBHenue ¢ 2010 romuna
(5 795 ha). PeCcThT ce IbKM OCHOBHO Ha HApacTBaHE HA IUIOMIUTE ¢ KOCTUIKOBHU OBOIIHU
BHJIOBE, CEMKOBHM OBOIIHU BHJOBE, OPEXOINIONHM U Jo34. [IpoawikaBa aa HapacTBa
UHTEPECHT KbM IpylaTa Ha OPEXOIUIOJHUTE BUJIOBE — OPEXH, JEIIHUIM, 0aeMH U KECTEHHU.
[Ipe3 2016 r. miomuTe Ha Ta3u rpymna KyaTypu HapacTtsat 10 18 484 ha - mpu 15 366 ha 3a
2015 r. HapacTBa u uHTEpeCHT KbM OTIJIEKIAHETO MO OMOJIOTMYEH HAUYMH Ha JI035Ta, KaTo OT
4199 ha npe3 2015 1. B kpas Ha 2016 1. Te mocturat g0 5 390 ha. B cpaBHeHue ¢ roauHa
MO-paHo ce Ha0JI0aBa yBEIMYEHHUE KAaKTO Ha IiomuTte ¢ BuHEeHU copTtoBe (oT 4 013 ha Ha
5390 ha), Taka u Ha Te3u ¢ AecepTHU copToBe (0T 186 Ha 247 ha).

[Inomm ¢ orryexaanu 1mo OMONOTMYEH HA4YMH KYJATYpH OT rpynaTa Ha 3bpHEHO-
6000BH, MPOTENHOBU KYJITYPH 32 MIPOU3BOICTBO HA 3bPHO (BKIIOUUTEIIHO CEMEHA  CMECH OT

8 bankan buocepr” OO/, ,,Kio Cepruduxeiinrbn” AJl, ,,CEREC - Ceprudukanus Ha eKOJIOTHYHU CTaHIapTH
00/l, ,JIAKOH-YacteH HMHCTUTYT 3a OCHIypsBaHE Ha KaueCTBOTO M CepTH(UIMpaHe Ha OMOJOTMYHO
npousBeneHn xpanutensau npoaykrtu” OO/; , Kusa BLIC Exo-I'apantu” OO/, dpyxectBo ,,KorTpon FOHMOH
Ceprudukeiimrsac”, ,,CXKC Bberrapus” EOO/, ,,Exorpyno Uramms” OO/ ¢ kioH ,,Exorpyno Uramus - Kinon
Boearapus”, “buoarpuuept Utamus benrapus” EOO/, ,,ABCTPUS BIO TAPAHTU“ I'm6X, upes ,,ABCTPUA
BMO TAPAHTU KJIOH BBITI'APUA“ KUT, “bynrapkontpoma” AJl u ,AreHnus 3a OHWOIOTHYHA
ceprudukarms” EOO/I.

=161=
Academic publishing house ,, Talent
University of agribusiness and rural development - Bulgaria



Cnucanue 3a Hayka ,,Hoeo 3uanue* 7-2 (2018)

JKUTHU ¥ 0000BHM KynTypu) HapactBat 10 523 ha mpe3 2016 r. - mpu 404 ha 3a 2014 1. u
106 ha mpe3 2011 .

Makap na mpoabKaBaT Jla 3a€MaT MalbK A4 OT KyJITHBUPAHUTE IJIOUIM B CUCTEMA
Ha KOHTPOJI, MPH IJIOLIMTE ¢ KOPEHOIUIOAHU (KapTohH M IBEKIIO) C€ OTYMTA JIeK CHajl - OT
103 ha mpe3 2015 r. ma 92 ha mpes 2016 r. OtrmexagaHuTe MO OHOJIOTHYECH HAYMH
HEeTpaJUIIMOHHY 32 HalllaTa CTpaHa KyJITypH, KaTo apTuiiok — 741 ha, u kxuBu — 6,7 ha, makap
Y Ha MaJIKU IUIOIIM, MIOKA3BaT yCHWJINATA HA OMOJOrMYHHUTE MPOU3BOJUTENN Aa OTTOBOPAT HA
TBPCEHETO Ha Tasapa M Jia pPa3HOoOOpa3aAT BUAOBETE KYyJITypH, KOUTO OTTJIEXK/AT.
Ceprudunupanure eKOJIOrMYHO YUCTH IUIOIIU, OT KOUTO ce ChbOMpAT JUBOPACTALIM IIOJ0BE,
Oounku 1 re6u, npe3 2016 r. ca B pazmep Ha 307 995 ha, koeto e ¢ 238 200 ha nmo-manko ot
te3u npe3 2010 r.

Pedpopmure B OOmaTa CeICKOCTONAHCKA TOJMTUKA 33 MPOTPaMHUS MEPUOJ
2014-2020 r. mnanupatr 30% OT IUPEKTHHUTE IIANIaHUS Ja OBAAT OTACJICHH 3a T. Hap.
,»3€JIEHN JTUPEKTHU IUIallaHus’. BHONOrMYHMTE NPOM3BOIMTENH IMOJy4yaBaT Oe3yCIOBHO
»3€JICHU JUPEKTHH IUJalllaHus’ 3a IUIOUIUTE B CUCTEeMa Ha KOHTpoia. Pa3Butmero Ha
3emeznienuero B EBpomneiickus cbpro3 cien 2014 r. u ¢uHaHCHpaHETO My € BCE IO-TACHO
CBBP3aHO C TEMATa €KOJIOTHs U yCTOMYMBO M3IOI3BAHE HA IPUPOAHUTE PECYPCH.

CewraacHo pasnopenbute Ha Permament na EBponeiickust mapiameHnt u Ha CbBeTa
OTHOCHO IOAIIOMAaraHe Ha Pa3BUTHETO HA CEJICKUTE PAOHM OT EBpONEHCKUS 3eMenesICKU
¢doHz 3a pa3BUTHE HaA CceJCKUTe paioHu 3a nepuoaa 2014-2020 r., bearapus e pa3padboTuia
ornenHa mspka 11 ,buonoruyno 3emeznenue” B paMKUTE Ha HOBHUS IpOTpaMeH MEpPHO] Ha
[Iporpamara 3a pas3Butue Ha ceinckure paiionn 2014-2020 r. B pamkure Ha Ta3u Mspka ce
u3nbiHsIBaT aBe noamepku: [loamspka 11.1 [lnamanus 3a npemMuHaBaHE KbM OMOJOTUYHO
3emezenue 3a xekrap M3I1 u moamspka 11.2 IInamanus 3a noaabpkaHe Ha OMOJIOTMYHOTO
3emenenue 3a xekrap W3IL. Ilognmomaranero ce mpenoctaBst moj ¢opmara Ha TOJUIIHU
IUTAIIAaHUSl Ha XEeKTap u3MoJji3BaeMa 3emenercka mioml (€/ha). HuBata 3a moamomarane ca
IIOCOYEHH B Tabmuua 4:

Tadauua 4. Pazmep u ctpykTypa Ha PUHAHCOBOTO MOANIOMAarane Ha OMOJIOTHYHO
MIPOU3BOJICTBO HA PACTEHUEBBAHU MPOAYKTH B bbiarapus

Hapex6a Ne 11/06.04.2009 Hapeﬂﬁzﬁg‘” 24.02.
KVYJTYPH ciaen cien
B NEPHOJ B NEPHOJ
nepuoa Ha nepuoa Ha
Ha MPexoJ Ha Mpexos
npexos pexos
[Tosicku KynTypH, BKIIOUYHATENHO QypaskHU 181 €/ha 155€/ha 284 €/ha 168 €/ha
JluBaau u macuima 82 €/ha 82 €/ha 128 €/ ha 112 €/ ha
gg:;‘*“ HACHRACHITL, JOI H MAIONAMHA 1 505€/ha | 418€/ha | 736€/ha | 557€/ha
ApOMaTHH ¥ MEIULIMHCKU PACTeHHS 340 €/ ha 267 €/ha 515€/ha | 405€/ha
3eneHYyKOBH, BKJI. KYJIT. 'bOU B KapTohn 483 €/ha 357€/ha 575€/ha | 399€/ha

Hsmounuk: Aepapnu ooxnaou na M3XI" 2010 - 2017 e.

JIBa ca ocHOBHUTE (haKTOPU 3a PbCTA Ha IUIONIUTE, 3a€TH ¢ OMOKYJITYpPH:
- JMHaAMHKa Ha Ma3apuTe Ha OMONPOIYyKIUS — LIEHU, ThPCEHE U IpeJlaraHe;

- PBCT Ha HOMHHAJHHS pa3Mep Ha cyOcuausta 3a nepuona 2010-2017 r.

Kopenauusara Mexay miomure MOJ KOHTPOJ (3€leHYylLH, TpallHM HacakICHMUs,
JMBAJU U MACHILA) U CyOCHIUsATa € WIIOCTpUpaHa Ha Tabaula 5 ¢hC 3aBUCUMOCTTA Ha O30
48% OT TUIOMIUTE TMOJ KOHTPOJ (3C€JICHUYIM, TPAWHU HACAXACHUS, JUBAIU W IACHINA) OT
pa3mepa Ha cyOcuausara 3a nepuoaa 2010-2017 r.
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Tabamna S. Kopenamus Mex 1y IIOLIUTE 1104 KOHTPOI (3€JI€HUYLU, TPailHU HacaXA€HNUs,

JIMBAJIA ¥ TIacuIa) u cyocuausta 3a nepuoaa 2010-2017 r.

2010 r. 2017 r.

BUJIOBE ILnomu caen Ilnomm caen
KYJITYPA Cyocuaus Mepuo/I Ha Cyo6cuaust Ilepuoa Ha

(€ / ha) npexon (€/ ha) npexoz

(ha) (ha)

3eseHuyIu 357€/ha 428 399 €/ ha 3678
Tpaiinu HacaxIeHHA 418 €/ ha 5795 557€/ha 34874
JluBamu u macuiia 82 €/ha 4491 112€/ha 38736

Hsmounuk: Aepapnu ooxnaou na M3XI" 2010 - 2017 e.

Ot tabnuma 5 nuym, 4e 3a U3CJICABAHUS CEIEMTOAMIICH NEPUO NP 3EICHUYYIUTE
TOJIUIIHUAT Tpupact Ha cyOcuausata e 11,76%, a pbera npu mioumre € 8,59%. Ananoruyna
3aBUCHMOCT C€ IMOJIyyaBa IpH TpallHUTE HACAXKIEHUS, KbJETO IMPHU TOAMIICH IMPUPACT Ha
cyocunusara ot 33,25% yBeIUYeHUETO MPH IUIOMIMTE € ImecTKpaTHo. [logo0Ha TeHaeHus ce
HaOJI0/1aBa MPH JIMBAJIUTE W MACHUINATa, KBICTO MPUPACTHT HA IUIOMIMTE OT Hax 9,5 mbTH €
CBIPOBOJIEH 0T 36,6% mnpupact Ha CyOcuausTa.

buonornuHoTO MPOU3BOJCTBO, Makap M Ja OCTaBa C HUCHK OTHOCHUTENICH [IsiJI, CE
pa3BuBa ¢ 6bp3u Temnose. PakTOpH, JONPUHACAIIM 32 TOBA Ca!

- 3aCHUJICHOTO ThPCEHE Ha TO3M THUII MIPOJYKIIMS HA CBETOBHUTE Ma3apu;

- HAIMYUeTOo Ha cneuuduuHo nojanomarane no [Iporpamara 3a pa3BuTHE Ha CEJICKUTE
palioHu (arpoeKOJIOTHYHM TUIalaHus 1Mo Msapka 214, noamsipka ,,buonornuno 3emenenue” u
(uHaHCOBa TIOMOII 32 IPEMUHABaHE KbM OHOJIOTMYHO MPOU3BOACTBO 1o Msapka 121)°,

3AKVIFOYEHHUE

OT BCHYKO KOHCTAaTUPAHO JOTYK CTaBa SICHO, Y€ OCHOBHHUAT W3BOJI 32 3HAUYUTEIHUS
PBCT MPH IUIOLIUTE HAa OTAETHU OUOKYNTYypU (3€JeHUYIH, TPallHU HacaXJACHUS, JUBAAU U
[acuilla) HE € CBbp3aH €AMHCTBEHO C yBeJIMYeHaTa CyOcHIus, a clie[[Ba MOJOXKUTEJIHATa
JUHAMHUKa Ha TMa3apuTe — HaW-BUCOKHUAT MPUPACT € NpU MNPOAYKTH, OTIJISKIAHH I10
OMOJIOTMUEH HA4YWH, TMPU KOUTO TBHPCEHETO Ha BBTPEIIHUS W Ha BBHHIIHHUS Tazap €
Hall-royisiMa, a ¥ IEHUTE Ha Te3H MPOIYKTH ca B aHAJIOTHYHA 3aBUCUMOCT.
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1. bromernan Ha ,,Arpocratuctuka“, M3XI, (http://www.mzh.government.bg/
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2. HCH, (http://www.nsi.bg/);
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° AHann3 Ha ChCTOSHHETO Ha CEKTOP IUIONOBE M 3eIEHTyIH 3a neprona 2009-2011 .,
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IRRIGATION IN ORGANIC GREENHOUSE VEGETABLE
PRODUCTION

Elena Grancharova, Galina Patamanska
Institute of Soil Science, Agrotechnologies and Plant Protection “Nikola Pushkarov”, Sofia,
Bulgaria

Abstract: A key challenge for organic farming is to optimize the use of natural
resources, including water for irrigation. Considering the fact that in the greenhouse vegetable
production the supply of the needed water to the plants relies only on the irrigation system,
the issues related to the effective use of water are of particular importance. Efforts should be
directed towards saving water and improving the efficiency of water use for irrigation. This
report presents water saving irrigation technologies applicable to organic greenhouse
production and some aspects of optimizing irrigation management.

Keywords: irrigation, greenhouse, organic farming.

HAIIOABAHE NP BUOJIOT'MYHO ITPOU3BOACTBO HA
SEJIEHYYKOBHU KYJITYPU B OPAHKEPUSA

Enena I'ppHuapoBa, I'anuna Ilaramancka
Huemumym no nousosnanue, azpomexHono2uy u sauuma Ha pacmenuama ,, Huxkona
Ilywxapos“ - Cogpus

Pe3tome: OCHOBHO TMpPENM3BHKATEICTBO TpeA  OHOJOTHYHOTO 3eMeleNne €
ONTUMHU3UPAHE HA M3MOJI3BAHETO HA MPUPOIHUTE PECYpCH BKJ. M HA BOJATa 3a HAIOSIBAHE.
Kato ce wma mpensua, 4e TpU OpPAHKEPUUHOTO TPOHM3BOJCTBO 3a JIOCTABSIHETO Ha
HeoOXoIMMaTa Ha PACTCHHUATA BOJA CE Pa3uyuTa CAMHCTBEHO HAa HAIMOWTEIHATA CHUCTEMA,
BBIIPOCUTE, CBBP3aHU C €(PEKTHBHOTO H3IOJ3BAaHE HA BOJATa, ca OT OCOOCHO 3HAUYCHHE.
YcunusaTa cienBa Ja ca HaCOYCHH KbM MECTEHE Ha BOJaTa M Mo00psiBaHe Ha e(heKTUBHOCTTA
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Ha M3MO0JI3BAHETO W 3a HaIosBaHE. B HacTOAMIMS NOKIAJ ca MPEICTABEHU BOJIOCIICCTSBAIIH
TEXHOJIOTHH 32 HaIOsSBaHE, MPUJIOKUMHU MPU OHOJIOTMYHO MPOU3BOJCTBO HA 3EICHUYIH B
HEOTOIUIIeMa TIOJIMETHJICHOBA OpAH)KEpPUsl M HAKOM acCleKTH Ha ONTUMHU3HPAHETO Ha
YIPaBICHUETO HA HAIIOSBAHETO.

KirouoBu 1yMu: HanosiBaHe, OpaHKepusi, OMOJOTUYHO 3eMe/IeIHeE.

BBbBEJIEHUE

[locTuraneTo Ha ONTHUMAIIHU TOJMBHU YCIIOBHS IMPH OPAHXKEPUHHO OTIIICKIIAHHUTE
3€JeHYYLIM 3aBUCU OT Pa3HOOOpPA3HU MapaMeTpH — XUAPOJOTHMYHH YCIOBHUS, TUI Ha [IOYBATa,
ChIbpXKAHWE Ha OPraHMYHU BEIIEeCTBA, METOJ Ha OTIMIeKJaHE, CXeMa Ha 3acakJaHe Ha
Kynrypara. Kato ce wWMa mpeaBuj, 4Ye MpH TOBa IPOU3BOJACTBO 3a JOCTaBSHETO Ha
HeoOXo/uMaTa Ha pPacTeHUATA BOJAa C€ Pa3yuTa €AMHCTBEHO Ha HAIlOMTENIHATa CHUCTEMA,
BBIIPOCUTE, CBbpP3aHU C €(PEKTUBHOTO H3IMOJI3BAaHE Ha BOJATa, ca OT OCOOEHO 3HAYEHUE.
VYcunusiTa cienBa Ja ca HACOYEHU KbM IECTEHE Ha BojaTa U 1ojo0psiBaHe Ha e()eKTUBHOCTTA
Ha M3I0JI3BAHETO i 3a HalosIBaHe.

ExcneprHara rpyna Ha EBponeiickara komucHs 32 TEXHUYECKH KOHCYJITAIMH B CBOS
¢uHaNeH JO0KJIaJ OTHOCHO OpAaHXKEPUMHOTO OHMOJOrMYHO Mpous3BoacTBO mpe3 2013 r.
IpenopbyBa Ja ce pa3paboTAT HACOKU 32 OTTOBOPHO M3IOJ3BaHE Ha BOJATa, BKIIOUUTEITHO
CHUCTEMH 3a ChOMpaHe Ha JIBXKIOBHM BOIM HE CaMO B OHOJIIOTUYHOTO OpAHKEPUITHO
MPOU3BOJICTBO, HO U B 3eMenenueto kato 1o (EGTOP 2013).

BUOJIOI'MYHO ITPOU3BOACTBO HA 3EJIEHYYLIU B BBJII'APUSA

EnnoBpemMeHHO ¢ pa3pacTBaHETO Ha Ia3apa Ha OMOJIOTMYHU MPOIYKTH C€ yBEINYaBaT
U IJIOLIUTE, BbPXY KOUTO CE MpHJIAaraT MeTOAUTe Ha OMOIOTUYHO MTPOM3BOACTBO. 3a brirapus
Mpe3 MOCIIETHUTE JIECET TOJIMHU Te ca ce yBennuwin ¢ Haa 13 mbpTu (o manam ot Eurostat).
TenneHuus Ha HapacTBaHe ce HaOJr0/1aBa U MPU OMOJIOTUYHOTO MPOU3BOJICTBO HA 3€JICHUYLIH
npe3 nociennute net roguau. Camo npes 2016 roguHa TporU3BOACTBOTO HA OMO3EICHUYIN Ce
€ YBEIMYWIO Ha/l 2 TbTU COPSMO MpEAXoHaTa roguHa. TakaBa TeHISHIUS HEe ce HaOm01aBa
npu OMOJOTMYHOTO MPOM3BOJCTBO HAa OpaHKepHilHM 3eneHuynu. Ako mpe3 2012 roguna
JenTbT Ha OpaHwkepuiiHHTEe OuozeneHuynn € okojdo 30% oT oOIIOTO KOJUYECTBO
MPOU3BENIEHUTE, TO Mpe3 CieBallUTe TOJUHU TO3M IS CUJIHO HaMallsiBa JI0 IbJIHATa JIUIca
Ha TakbB TUN Npou3BoAcTBO mpe3 2016 r. (¢pur. 1). Tasu HeraTMBHA TEHAEHIMS MOKa3Ba
HEOOXOUMOCT OT MpHJIaraHe Ha MOJXOJAIIM MEPKHU 3a yBelnyaBaHE Ha JOOWBHUTE, 3a J1a ce
NOBUIIM OTHOBO MHTEPECHT HA 3EMEACICKUTE TIPOMU3BOJUTENM KbM METOAUTE Ha
OHOJOTrMYHOTO MPOU3BOJICTBO HA 3€JICHUYIM B OPaHKEPUITHU yCIIOBUS.

Brnpeku ye OMONIOTMYHUTE KyJITypd MOTrar jna ObJaT HAMOSIBAHU MO ChUIMS HAuYWH
KaKTO KOHBEHI[MOHAJHHUTE, OT CBhIIECTBEHO 3HAU€HHE € Ja ce OObpHE BHHMaHUE Ha
NOBUIIABAHETO Ha e€(EeKTUBHOCTTA Ha M3IOJI3BaHE Ha BojJaTa 3a HamosiBaHe. Heobxonumo e
na ce u3bepe MoaAXoAsI METOJT M TEXHOJIOTHS 3a HalosiBaHe, KOSITO J]a TI03BOJIsSABA IIECTEHE Ha
BOJIa U €HEPIHUSl.
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®@ur. 1. buonoruyHo Mpou3BOJCTBO Ha 3eJeHuYylH B bbarapus
Hzmounux: Eurostat

METOIM 3A HAIIOSIBAHE B OPAHXKEPUHA

N3060pbT HA METOJ Ha HAMOsBaHE BIUsAE BHPXY €(PEKTUBHOCTTA Ha W3IMOJI3BaHE Ha
BojlaTa, JOOMBAa M KAa4eCTBOTO Ha mpoaykmnusaTa. Hamoutenmnara cucrema TpsiOBa nma Obie
MpOeKTHUpaHa Taka, 4e Jla ce MUHUMH3UpPa HEPABHOMEPHOCTTA Ha pa3lpe/ie]ICHHEeTO Ha BoJaTa
U mouBeHara Biara. 11IMpoko mpuiraraHu CUCTEMH 32 HAIOSBaHE B OPAHXEPUU Ca KAITKOBO
HaIosIBaHe, MUKPOIbKIyBaHe, MbIIIyBaHE U MONOYBEHO KAIKOBO HAMOSIBAHE.

Haii-pasnpocTpaneHo B OCIEAHUTE TOJIMHU € MPUJIATAaHETO Ha KAlIKOBOTO HAIOSBAaHE
MOpaJu CIEAHUTE OCHOBHU MPEIUMCTBA:

e 3HAYHWTEIHA HKOHOMUS Ha BOJa, TOPOBE U TPY/I;

® TI0-BHCOKa €()EKTUBHOCT Ha HM3IOJ3BaHE Ha BOJAaTa MOPAJM MO-HHUCKATa TOJUBHA
HOpMa B CpaBHEHHE C JIPYTHTe HAYWHU 3a HAIMOSBaHE, IMOJIBPKAHETO HA CPABHUTEITHO
MOCTOSTHHA BlaxHOCT, Onm3ka g0 IIIIB, u mo-cmaboro 3acosisiBaHE HA KOPEHOOOWUTaeMUS
CIION;

® BHCOKAa paBHOMEPHOCT Ha HamosiBaHeTo (Hax 85%);

® JIECHO BHACSIHE Ha TOPOBETE C MOJMBHATA BOJIA;

e 10-c1a00 W3MapeHre OT MOYBEHAaTa MOBBPHOCT, KOETO BOAU JI0 HaMalsiBaHE Ha
BJIQXKHOCTTA B OPAHIKEPHSITA;

e HaMaJICH PUCK OT pa3BUTHE Ha 3a00JIIBaHMS, JBDKAINIM CEe HAa HAMOKpSHE Ha
pacTeHUsATa U MIIO/I0BETE;

e OrpaHHYaBa Ce PA3BUTHUETO HA IJICBEIIN;

® BBH3MOXKHOCTH 32 aBTOMATH3AIIUS.

[Tpu mpoekTHpaHe Ha CHCTEMaTa 3a KallkOBO HAIIOSIBAHE € BAKHO BCHYKH €JICMEHTH J1a
ca IPaBUIIHO Opa3MEepeHH, Taka ue TS Ja JOCTaBs BOJa 3a HAMOsIBAaHE C )KEJAHOTO HAJSTaHE U
nebutr. OOMKHOBEHO cucTeMaTa 3a KalKOBO HAIOSIBaHE CE€ ChbCTOM OT CJIEJAHUTE E€JIEMEHTH:
KOMaH/ICH BB3€N, ChCTOAI C€ OT KOHTPOJEp, 3aXpaHBalla momia, (GuiaThp, peryiaTop Ha
HaJsITaHe /BOJHO KOJIMYECTBO, TOPOCMECHUTEN, BOJOMEpP, MAHOMETP/H, TJIaBE€H TPHOOIPOBO/I,
pas3mnpeneauTeHu TPHOOMPOBOAH, TOJMBHU KPUJIA U aKCECOAPH.

B 3aBHcHMOCT OT KauecTBOTO Ha BOJlaTa 3a HAIMOsIBaHE CJIe/Ba /1a € UMa MpPEeBUJ, ue
MSCHYHO-YAKBICHH (DUITPH ca MOAXOMANIM 3a MbpBUYHA (GWITpAIUS TpPU HAIWYUME Ha
OpraHUYHU TMPUMECH, a XHUJIPOLMKIOHUTE ca MOAXOISAUIM 3a IbpBUYHA (UIATpaLUs NPU
HAJIMYUE HA HEOPTaHWYHU MPUMECH. 32 BTOPUYHA (PUITpAHs ca MOIXOISIIN AUCKOBH U
Mpexxectd Quiatpu. Perynaroputre Ha HajsraHe ce H3MOJI3BAaT MpPU HEOOXOAMMOCT OT
HAMaJISIBAHE HA HaJSITaHETO M OCUTYpsiBaT Oe3omacHa eKCIuloaTalisi Ha CHCTeMaTta.
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CrpuiecTByBaT KOMOMHUpPAaHU (DUATPU C BrpajJieH perysaTop Ha HaudraHe. V3mona3BaHeTo UM
HamaysiBa Oposi Ha €JIEMEHTUTE M BPB3KUTE B KOMAHIHHS BB3EN, YJICCHSIBA MOHTaXa U
eKCIIoaTalusiTa Ha cuctemara. TopocMEcHTEeNuTe c€ MOHTHpAT mpenu Quiatpure 3a
BTOpHYHA (QUITpALUs, TaKa ce U30sArBa €BEeHTYaJHO 3aIlyllIBaHEe Ha KanmkooOpasyBarenute. 3a
perynupaHe Ha KOJIMYECTBOTO TOP C€ CBBp3Ba KbM TIJIaBHHUSI TPBHOOIMPOBOJ upe3 Oaiinac.
JudepeHnnaaIHuTe THXEKTOPH, WHXXEKTOPUTE TUN Venturi ¥ XUAPaBIMYHUTE WHKEKTOPHU
MOMITH HE C€ HYXXJAasAT OT JOMBJIHUTEIHO 3aXpaHBaHE C €Jl. eHePIusl, Thil KaTo Te M3I0JI3BAT
XHIPAaBIUYHOTO HAJsraHe Ha HamouTenHata cucrema. JloOpo pemieHue ca T. Hap.
»XPAHUTEIIHU BB3IU, KOUTO TNPEJCTABISIBAT TOTOBU MOIYJIHU CHUCTEMH, OOMKHOBEHO
paboTemu ¢ WHXKEKTOpu Venturi, 00EIMHEHH C KOJEKTOp C WM 0e3 HarHeTaTelHa TOMIIA.
M360pbT Ha TOIXOAIT TPHOOTIPOBO/T 32 TIOJUBHUTE KPUJIA IIPH OPAHKEPUIHHO OTIIICHKTAHUTE
3eJIeHYYIM 3aBUCH MPEAM BCUYKO OT BUJA Ha KyJTypaTa W TUMa Ha mousata. [logxomsmu 3a
OpaHXCPUHHO YCIIOBUS Ca JICHTOBUTE MAapKy4H, KOUTO OOWMKHOBEHO Ca C BIpaJIcHU
KankoobOpasyBatenu. [{uamerpute Ha TprOOmpoBoAuTe ca oT 16 g0 35 mm, neGenuHara Ha
crenata e ot 0,4 10 1,2 mm, paboTHusaT AebUT Ha KankooOpazysatenute € ot 0,2 mo 3,4 1/h,
Pa3CTOSIHMETO MEXy KarkoobOpasyBaTenute Moxke na osae 10, 15, 20, 25, 30, 40, 50, 60, 75,
100 cm, paGoTtHoTo Hansirane € ot min 0,5 1o max 4,3 bar. IIpakTuuen u300p ca BHHIIHUTE
KankooOpa3zyBaTelnd, KOUTO MOraT Ja C€ H3MO0J3BaT KaKTO CaMOCTOSITENTHO, Taka M C
pasmpenenuTenHu  amanrtopu ¢ 1, 2 wim 4 wusxoma. Hsaxom pasHOBUAHOCTH HUMAT
AHTUIPEHAKHA CHCTEMa, KOSATO MOIbpKa TPHOOIPOBOIUTE MIBJIHU C BOJIa MEKIY MOJIUBKUTE,
U TOBa OCHUTYpsiBAa HEMOCPEICTBEHO W PABHOMEPHO HAMOsSBaHE IO Jb/DKMHATA Ha
TpBOOIPOBOJIA.

Karo HemocTaThIm Ha cucTeMara 3a KallKOBO HAMOsBaHE MOTaT Ja ObIaT IIOCOYCHU:

e CBHIIECTBYBAlll PHCK OT 3alyliBaHe Ha KamkooOpa3yBaTenuTe Ipu Hexodpa
(bunTpanus UM Hepa3TBOPEHU TOPOBE;

® BB3MOKHOCTTA 3a 3allyliBaHE Ha KamkooOpa3yBaTeIUTe B 3aBHCUMOCT OT
KayeCTBOTO Ha BOJAaTa MOXKE J]a OCKBIIM CHCTeMara Mopaau HeoOX0IUMOCTTa OT MOHTHpAHE
Ha JIOBJIHUTETHA (DUNTPU;

e CHINECTBYBAa M PHUCK OT 3aco/isIBAaHE HA TOYBAaTa HAa TpaHHUIATA HAa HAMOKPECHHS
KOHTYD.

MHoro Onu3KkM JO0 CHCTEMHUTE 3a KalKOBO HAIoOsBaHE ca CHCTEMHTE 3a
MOJIMOBBPXHOCTHO KAaNKOBO HAamosiBaHE. BBIpeku dYe MOCKOpO MO-pa3mpocTpaHeH Oerre
TEPMHHBT ,,TIOJIIIOYBEHO", TTOBEYETO MPOU3BOIUTENIA HA €IIEMEHTH 32 CUCTEMHUTE 332 KallKOBO
HaTOSIBaHEe MPEANOYUTAT TEPMUHA ,,[TOANOBBPXHOCTHO, OMHCBAIl IMO-TOYHO HAYMHA Ha
MoJIaraHe Ha MOJUBHUTE TPHOONpoBoaH. KaTo OCHOBHM MpeauMCTBa Ha TOIMOBBPXHOCTHOTO
KalKOBO HAaIMoOsIBAHE MOTaT Jia ce MocoYar MO4YTH BCUYKU MPEAUMCTBA Ha KOHBEHIIMOHAIHOTO,
BKITFOUMTEITHO U OCTABaHETO Ha CHCTEMaTa W Clie] Kpasi Ha TIOJUBHUS Ce30H. EnemeHTHTE Ha
CHUCTEeMaTa 3a KallKOBO HAIOsIBAHE Ca CHIIUTE KAKTO U MPHU KOHBEHIIMOHAIHOTO C U3KIIFOUEHUE
Ha TIOJIMBHUTE TPBHOOMPOBOJM, KOUTO C€ TO3WIIMOHUPAT HA OIpeaeiieHa JIbI00YHHA B
3aBUCHMOCT OT BHJa Ha OTIVIeXKAAaHaTa KynTypa. HamosiBaHeTo ce ochlIecTBsiBa upe3
KalJIsIPHOTO TIOKAaYBaHE HA BOJAaTa, KOETO CE€ OCHUTypsBa OT II0-Y€CTUTE TTOJTHBKHU.
[TonmoBBPXHOCTHOTO KAalKOBO HamosiBaHe ocurypsisa 45% mo-ronssiM o0eM HaBIa)KHEHA
MOYBa MPHU PaBHU BOJHU KOJMYECTBA B CPABHEHHE C KOHBEHIIMOHATHOTO KAalKOBO HAIOSBAHE
(Lamm et al.,, 2012). To momoOpsiBa KamwJIApHOTO IBWKEHHWE Ha BOJaTa B IOYBaTa H
HamMaysiBa WHQUITpanusTa. Ta3W cUCTEMa MMa W HIKOW CIEeNU(DUYHU W3UCKBAHHS, KATO
HampuMep HEeOOXOIMMOCTTa OT BaKyyMHO OCBOOOXK/IaBaHE B TIO-BUCOKUTE TOYKH Ha
MOJIMBHUTE KPHJIa C T[T TIPEJOTBpATIBAaHE HA HABJIM3aHE HA MOYBCHU YACTHIIM U 3aITylIBaHE
Ha KamkooOpa3yBaTeNuTe TMpU U3KIIOYBAaHE Ha CHCTeMara, KakTo M 3alluTa Ha
KarkooOpasyBaTeInTe OT HaBIIM3aHE HAa KOPEHH.
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Karo HegocTaThM Ha cucTEMAaTa 3a MOANOBBPXHOCTHO KAalIKOBO HAIIOSBaHE MOraT J1a
ce 1ocoyar:

® [I0-MAJIBKUAT HAMOKPEH KOHTYD;

® TpPYJHO CE OLEHsABAa PABHOMEPHOCTTA HA HAIIOSIBAHETO;

® OIPaHWYECHO Pa3BUTHE HA KOPEHOBAaTa CUCTEMA,;

® 110-BHCOKa IITbpBOHAYaJIHA MHBECTULIUS.

CucrtemMute 3a MUKPOABXKIYBaHE CBIIO ca OJM3KH MO YCTPOMCTBO J0 CUCTEMHTE 3a
KallKOBO HamosiBaHe. Paznmukure ca B MOJMBHUTE TPHOONPOBOIM M MHUKPOPA3IPBHCKBAUUTE.
[Ipu Ta3u cucrema NOJIMBHUTE TPHOOMPOBOIM €A C MO-TOJISIM JUAMETHP, PAOOTHOTO HaJsraHe
B CHCTEMaTa € I0-BHCOKO, JIO3UTE ca ¢ Mo-rojisiM nebur. Kato ocHOBHM mpeauMcTBa Ha
MHUKPOABKyBAaHETO MOraT J1a Ob/1aT MOCOYCHU:

e OBJIAXHABAaHE Ha IsJ1aTa IOBBPXHOCT HA PACTEHUATA U HA [10YBATa;

® CTUMYJMPAT C€ MUKPOOPraHU3MUTE, Y4aCTBAL B MUHEPAIN3ALUATA;

® BB3MOKHOCTH 32 BKJIFOYBAHE HA JJUCTHO TOPEHE C IOJIMBHATA BOJA.

Karo ocCHOBHM HEAOCTAThIM HA MUKPOIBX/JyBaHETO MOrar Ja ObJaT IOCOYEHU:

® HAaMOKpsIHE Ha PaCTCHUATA IIPU BCSKA I1OJIUBKA;

e [I0-roJIsIMaTa IUIOL] Ha HABJIAKHABAHE BOJU 10 IIO-TOJISAM Pa3Xxo/ Ha BOJA.

[InanupaneTo Ha HamMOSBAHETO € JPYr CHIIECTBEH (PAKTOp 32 ONTUMHU3UPAHETO Ha
OMOJIOTMYHOTO MPOU3BOJICTBO, KOETO CHIIEBPEMEHHO BOIH JI0 ONa3BaHE Ha BOJHUTE PECYPCH.

Jlo6poTo TO3HAaBaHE HA BOAOMOTPEOJIEHUETO Ha 3EMEACICKUTE KYIATYpH € OT
CBILECTBEHO 3HAYCHHE 3a TOYHOTO IIJIAHUPAHE HA HAIOABAHETO, 3a TOBA KOJIKO YE€CTO U KOJIKO
BOJIa 32 HamosiBaHe TpsiOBa na ce mogane. Haif-uecto BOogonoTpeOieHUETO HAa KYJITypuTe ce
OIpezeiisd Bb3 OCHOBA HA €BAallOTPaHCIIMPALUATA.

OILIEHKA HA EBAITIOTPAHCIIUPALIUATA

CrpllecTBYBaT pa3iiMuHM METOAM 3a ompezensHe Ha eBanoTpancnupanusra (ETe),
KOUTO C€ OCHOBaBaT Ha M3YMCISBAHETO HA OOIIOTO KOJMWYECTBO 3arybOeHa Boja upe3
TpaHCIHMPAIHs U U3MAapsiBaHE OT JIMCTHATA MOBHPXHOCT. MHOTO OT T€3W METOH, U3UCKBAIIN
KJIMMaTHUYHU JaHHHU, Ca CBEJICHHU J0 U3YHUCIsIBaHE Ha eTasioHHarta eBanoTpancnupanus (ETo) u
koeduiueHT Ha Kynrypara (Kc) (Allen et al., 1998):

ET,. = ET, K., (1)

KBJCTO:

ETc e eBamoTpancmupanusara Ha KyJATypa, OTIJIEXKIaHA MPH CTaHJAPTHU YCIOBUS
(mm/day);

Kc - koedummeHT Ha Kynrypara;

ET. - eranonnara eBanorpancnupanus (mm/day).

YecTto M3MON3BAaH METOJ 3a ONpeAesiHE Ha eTajJoHHAaTa eBaloTpaHCIUpalus B
opaHXXepusi € upe3 u3maputen. B To3u ciydail ce mpuema, 4e JHEBHATa CTOWHOCT Ha
€TaJIOHHATa eBaloTPaHCIHpalKs € MPaBONPOIOPIHOHAIHA HA HU3MAPEHUETO OT CBOOOIHATA
BOJIHA MOBBPXHOCT. [Ipu TO3M MeTox OTmaaa HEOOXOAMMOCTTAa OT HabaBsiHE Ha 3HAUMTEIHA
UHpOpMaLUsA 32 METEOPOJIOTUYHHUTE TapaMeTpH, KaTro ce MpHeMa, uYe HU3MapeHHeTo OT
cBOOO/THA BOJHA TOBHPXHOCT OTYATAa KOMOMHUPAHOTO UM BITUSTHHE

Tosu meron e Haii-mpoctusT, eBTMH MU mnpakthueH (Ertek, 2011), a momydyenute
pe3yiTatu ca cbhbC 3aJI0BOJIUTENIHA TOYHOCT. ETalloHHAaTa eBamoTpaHCHuUpalus ce MojyyaBa
Yype3 YMHOKEHHUE Ha U3MAPEHUETO C KOCPUIUCHT:

ET, = KpanEpan- (2)

KbAeTO: Epan € U3napenuero (mm);

Kpan € KOepHIIMEHT HA H3TapUTETIS.
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BOJIHO HMBO -
5 cm nox prba

@ur. 2. M3naputen kmac A (Allen et al., 1998)

Enun ot Hail-u3moi3BaHUTe TUIIOBE M3NApUTENH € u3naputen kinac A (¢wur. 2). Toii ce
u3paboTBa OT HEpBXKIaeMa cToMana ¢ auameTsp 120,7 cm u apiadounHa 25 cm U ce MOHTHpa
BBPXY AbPBEHA peleTka Ha 15 cm oT 3eMHaTa noBbpxHOCT. M3mapuTenar ce HambjiBa ¢ BoJa
Ha 5 cm nox ppOa Ha U U3NAPEHOTO KOJIUYECTBO c€ 100aBsl BCEKH JIEH CJeJl KaTo Ce OTYeTe
U3MApEHUETO 332 W3MHUHANIOTO JAeHOHouue. KoepuIueHThT Ha U3MapuTes € pas3jinyeH B
3aBUCHUMOCT OT TOBa JalM € IOCTaBEH BBPXYy TPEBHA WM HE3acsITa IMOBBPXHOCT U OT
rojieMrHara Ha OydepHaTa 30Ha.

TpaguuMOHHUAT M3napuTen Kjiac A 3aeMa 3HA4YMTEIHA HEIPOU3BOJCTBEHA IJIOLL
BBTpE B OpaHKepusTa - okono 10 m2. Ilo Ta3u IpUYMHA Bee M0-rojaMa HOMyISpHOCT J00uBa
U3I0JI3BaHETO HA M3MApUTEN C peayluupanu pasmepu (nuamersp 60 cm) (Kirnak et al., 2016;
Yildirim, 2016). B Kuraii ce u3znon3sa usnaputen ¢ guamersp 20 cm u apiadounHa 11 cm
(Liu et al., 2013), HO TO¥ U3KCKBa MO-TPEIM3HA TEXHHUKA 32 OTYMTAHE HA M3MAPEHUETO.

APYT'U JOBPU BOJOCIHIECTABALINU ITPAKTUKHA

AKTUBHOTO 3aJbpikaHe Ha [OYBEHATa BIIara, IMOAOOpsSBaHE Ha WHQHITPAIUATA,
CbOMpaHETO M CBHXPAaHEHHWETO Ha BoOjaTa ca BaXHU MPAKTHUKH 32 OHOJIOTMYHOTO
MIPOM3BOJICTBO, ThI KaTO CIIECTSBAT Pa3XO/H 32 HAIOsSBaHE.

CoraacHo wi. 5 an. 3 1. 1 ot Hapen6a Ne 1 ot 7 ¢gespyapu 2013 r. 3a npunaraHe Ha
npaBWiIaTa Ha OHOJOTMYHO TPOW3BOACTBO HA pPACTEHHs, JKUBOTHH W aKBaKyJITYpH,
pacTUTENHN, XUBOTUHCKH MPOAYKTH, MPOAYKTH OT aKBakyJITYpH W XpaHH, TAXHOTO
€THKETHpaHe M KOHTPOJa BBPXY IPOU3BOJICTBOTO W ETUKETUPAHETO: ,3a OWOJOTHYHO
OTIVIeKJIAaHE Ha PACTeHHsT M TPOU3BOACTBO HA OHOJOTMYHM PACTUTEIHU TPOIYKTH C€
npuiarat mpaBWia 3a OMOJOTMYHO TPOM3BOJCTBO, KOUTO CE OCHOBAaBAaT Ha TPAKTHUKH 3a
00paboTKa M KyJITHBHpAHE HA MOYBaTa, MOJIBPKAIIM WIM yBEUYaBaIlIMU ChIAbPKAHUETO HA
OpraHWYHU BEIECTBa B HEs, MOBHUIIABAT HEWHAaTa YCTOWYMBOCT M OuopaszHooOpaszne u
IPEIOTBPATABAT YIUIBTHABAHETO U €pO3UsATa‘.

B 3aBuUCHMMOCT OT CbhCTaBa Ha MOYBATA U CHABPKAHHUETO HA OPraHUYHO BEIIECTBO B
Hesl ce MPOMEHS U CocoOHOCTTa ¥ /1a 3aabppka U chbXpaHsBa Boja. Hampumep rauHecture
IOYBM MOTaT Jla ChXpaHsABaT IO TPU IBTH IOBEYe BOJAa OT HechwinBHUTe. OpraHuyHaTa
MaTepus B MOYBATa IoMmara 3a ChXpaHEHHE Ha BOJAATa, MOAO0OpsBa MHMWITpAIULTa, 3a0aBs
OTTUYAHETO HAa BOJaTa, ChUIO Taka HaMaisiBa M u3napeHuero. OcTaTbLUTE OT PEKOITATa
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3alUTaBaT MmouyBara u Ou TpsAOBajo aa ocTaBaT B Hes. MyldipaHeTo HamMalisgBa U3MapeHUETO
Ha BOJlaTa OT IOYBaTa, MOBHUILIABA TeMIeparypaTa W M ChHIIEBPEMEHHO S Mpeiana3Ba OT
MPEeKaJIeHO 3aTOIUIHE, MOA00psBa 100MBa M KayeCTBOTO Ha KYyJATypUTe, HMa HHCKa
cebecroitHocT. OCBEH €CTeCTBEHM MaTepuaiyl KOHBEHIIMOHATHOTO MYyJuupamo (oiamo ce
U3I0JI3Ba MIMPOKO B Ouonornynute depmu, BeIpeku e Hakou dpepmepu B CAIL] ocopat
U3IOJI3BAHETO MY, ThH KaTo TO HE € Omopasrpaaumo. EBpOmeicKkoTo 3aKOHOMATEICTBO HE
3a0paHsiBa U3MOJI3BAHETO MY.

Hpyra nobpa mpakTuka, OTrOBapsila Ha HEJUTe Ha OMOJOTHYHOTO MPOHU3BOJCTBO, €
chOMpaHe Ha IBXKIOBHHUTE BOIU (dwur. 3).

®ur. 3. Cucrema 3a C’b6I/IpaHe " CbXpPAaHCHHUEC HA ABKAOBHATA BOAA
Hzmounuxk: WWW.I’H"CS.MSd(l.gOV

3AKJIIOYEHUE

[ToBuIIEHOTO THpCEHE HAa OHOJIOTUYHO OTIVICKIAHU 3€JIE€HYYIH Mpe3 MOCIEIHUTE
TOAMHU TIOCTaBs TpeA  3EMEICNICKUTE TPOW3BOIUTENN HOBH  IPEIU3BHKATEIICTBA.
[MonoOpsiBane Ha e(pEKTUBHOCTTa Ha HANOsSBaHE, a C TOBa M JNOOWMBUTE, MOXKe Ja Objae
IIOCTHTHATO C M300p Ha MOAXOISII METOJ| 3a HAlosSBaHE M IUIAHMPAaHE Ha HAIOSBAaHETO,
0a3upaHo Ha HYXKIHUTE OT BOJAa HAa OPAHKEPUHHO-OTIIICKIAHUTE KYJITYPH.

BoraTtoTo pa3sHooOpa3ue Ha KOHCTPYKTHBHH €JIEMEHTH, a ChI0 Taka M HAJMYHETO Ha
royisiM Opoii MPOM3BOAMTEINH, ITO3BOJISIBA CUCTEMAaTa 3a HANOSBaHE B OpaHXKepusTa 1a Oble
NPOEKTUpaHa Taka, 4e Jla OTroBapsi B MaKCUMaJHA CTENCH Ha M3WCKBAHUATA 32 TOYHOCT Ha
HarosiBaHeTo. ONpeneNnssHeT0 Ha €BaloTPaHCIUpALUATa Ha KypTYpH UYpe3 H3MapuTen e
Hal-TIPOCTHAT, TOCTATHYHO TOYCH, €BTHH U MPAKTHYECH METOJ, MOAXOISII] 32 OpaHKEPUIHHO
IIPOU3BOJICTBO.
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EVALUATION OF THE INITIAL MATERIAL AND
BREEDING LINES FOR ORGANIC POTATO PRODUCTION

Emilia Nacheva, Galina Pevicharova, Stoika Masheva, Vinelina Yankova,
Tzvetanka Dintcheva, Katya Vasileva
Maritsa Vegetable Crops Research Institute - Plovdiv, Bulgaria

Abstract: Studies on the agrobiological response of six potato initial forms and four
breeding lines have been conducted at two different systems for organic production including:
(1) growing plants in natural soil fertility without using plant-protection products and
(2) growing plants by fertilization with organic products authorized for use in organic
production and use of biopesticides for plant protection. The control variant of the experiment
is conventional production — growing through the use of herbicides, mineral fertilization and
plant protection with chemical fungicides and insecticides. The experiments were conducted
in the experimental plots of the Maritsa Vegetable Crops Research Institute-Plovdiv, during
the period 2014-2017.

Significant differences in the characters of the morphological and economic
description are registered in the organic production of initial material and potato breeding
lines included in the study. They are characterized by a lower number of tubers, a lower
average weight of tubers, a lower total and standard yield than that obtained from
conventional production. Losses in yield for different genotypes range from 13 to 34%.

The results of the conducted study identify a suitable initial material for potato organic
breeding - variety Pavelsko, D1811 and E1504, characterized by relatively high productivity
under conditions of organic production, very good morphological qualities and specific
insusceptibility to late blight (Phythophtora infestans), early blight (Alternaria solani),
bacterial leaf spot, viral diseases and Colorado beetle (Leptinotarsa decemlineata).

Breeding lines (E766, E1026, E1100 and E1811) have been created for organic potato
production. Breeding lines E1026 and E1811 combining relatively high productivity level
(over 2000 kg.da™), very good organoleptic qualities and specific insusceptibility to late
blight (Phythophtora infestans), early blight (Alternaria solani), bacterial leaf spot, viral
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diseases and Colorado beetle (Leptinotarsa decemlineata), are described with complex value
in organic potato production.

Keywords: potato, organic production, initial material, breeding lines, yield,
insusceptibility to diseases and pests.

OILHEHKA HA U3XOJEH MATEPHUAJI U CEJIEKIITMOHHHA
JIMHUU 3A BUOJIOT'UYHO IMPOU3BOJACTBO HA
KAPTO®U

Emuaus HaueBa, N'anmna IleBuuapona, Croiika MamesBa, Buneiuna SIlukona,
IBeTranka /IunueBa, Katss BacuneBa
HUncmumym no senenyykosu kynmypu ,, Mapuya “ - I[lnoeous

Pe3iome: [Ipoyuena e arpoOuooruyHaTa peakiys Ha mecT U3XoaHu popmu kapTopu
U YETUPU CEJIEKIIMOHHU JIMHUH, OTIJIEaHU B JBE CUCTEMHU Ha OMOJOTMYHO MPOM3BOJCTBO,
BKItouBan: (1) ectecTBeHO IJIOJOpPOJME Ha IMoyBaTa Oe€3 3allUTa Ha pacTeHHsITa u
(2) oTrnexnane ype3 TOpPEHE HAa pacTeHusiTa ¢ OMOXyMYyC U H3MOJ3BaHE Ha OMONECTHIIM]IN.
Kontpona Ha onura e BapuaHT (3) Ha KOHBEHI[MOHAJIHO IPOM3BOJCTBO - OTIJICKIAHE Upe3
U3IMOJI3BAaHE HAa MUHEpAJIHU TOPOBE M 3allMTa HAa pPAacTEHUsTa C MECTULUAU C XUMHUYEH
npousxol. ExcniepumenTsT € m3BeneH mnpes nepuoga 2014-2017 r. B onuTHOTO mose Ha
WHucTuTyTa MO 3€I€HUYyKOBU KyJITypH ,,Mapuna” - [InoBaus.

BxitoueHHAT B IpOYYBaHETO M3XOJIEH MaTepual U CeNEKLMOHHU JIMHUU KapTodu ce
paznuyaBaT CbHIIECTBEHO [0 TMPHU3HALUTE OT MOpPQOJOrMYHaTa CH U  CTOIMAHCKA
XapaKTepUCTHKA MPH PA3IMYHUTE CUCTEMHM Ha IPOM3BOJCTBO. Te ce XapakTepusupar c Io-
MaabK Opod KIIyO€HH, MO-HUCKO CPEAHO TETrJIO Ha KIIyOCHHUTE, MO-HUCHK OOl U CTaHIapTeH
JOOMB B CpaBHEHHME C TO3HU, MOJYYEH NPU KOHBEHIIMOHAJIHOTO MPOM3BOJCTBO. 3aryOuTe B
no0uBa MpH pa3IMYHUTE FreHOTUNHU Bapupart ot 13 10 34%.

Pesynrature OT NpPOBEAECHOTO MpPOYyYBaHE HACHTHPHUUIUPAT TOAXOAI H3XOJEH
Marepuan 3a OuonorudyHa cenekius npu kaprohu - copt IlaBencko, (1811 u E1504,
XapaKTepu3upall] ce C OTHOCUTEIHO BHCOKA MPOIYKTUBHOCT MPHU YCIOBUATA HA OHOJIOTHMYHO
IPOU3BOJCTBO, MHOro J00pu MOpP(}ONOrMUHM KadyecTBa M OTHOCHUTENHO ciaba
BB3MPUEMYHUBOCT KbM MPUUYUHHUTEINTE HA alTepHapus, MaHa, OaKTepro3a, BUPYCHU OoJecTu
Y KOJIOpaJCcKu OpbpMoOap.

Cw3nanenu ca cenekuuonuu ymauu (E766, E1026, E1100 u E1811) 3a 6uonoruvyso
pou3BOACTBO Ha kaprtodpu. C KoMIiekcHa LeHHocT ce xapaktepuszupar E1026 u E1811,
ChUETaBaIM CPABHUTEITHO BUCOKO HUBO Ha mpoayKkTuBHOCT (Hag 2000 kg/da) ¢ oTHOCHTEIHA
HEBB3IPHUEMUHUBOCT KbM alITepHapHs, MaHa, OakTepuo3a, BUPYCHH OOJECTH, KOJOPAACKU
O6pbMOap U MHOTO 10OOpPH OPraHONENTUYHH KayecTBa.

KarouoBun aymm: kaprodu, OHOJOIMYHO TPOU3BOACTBO, H3XOJAEH MaTepuall,
CEJIEKLIMOHHU JINHUH, T0OUB, HEBB3MPUEMUUBOCT KbM OOJIECTU U HETIPUSATEIH.

BBBEJIEHUE

Kaprodwure (S. tuberosum L.) ca Hail-Ba)kHaTa HE3bPHEHA KYJITypa M C€ HapeKJIaT HA
YETBBPTO MSCTO O O0EM Ha TPOU3BOACTBOTO B CBETOBEH Mamiad cled IapeBHIaTa,
nmenunata 1 opusa (Londhe, 2016). [Tnomure 3a kaprodonponsBoacTso B EBpoma ca Hazg
1 592 xun. xexrapa (Eurostat, 2017), 15% ot xouto (24 Xuj. XeKTapa) ce€ OTIVIeKIAT MO
ouonmornuen HaumH (Willer and Lernoud, 2017). Ilmommure 3a kapTodoOmnpou3BOJACTBO B
bearapust mpe3 mocineAHUTE TOAUHU CE€ peaylupaT HEMpPEeKbCHATO KaTo HaMalsBaT 0
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8,4 xun. xekrapa mpe3 2016T., a gembTr Ha OMOJOTMYHOTO Tipom3BojacTBO (10 xa) e
cumBosmyeH (I'pedermuapcku, 2015).

Borpeku ue 6MOTOTHYHOTO 3eMeIee € BaKeH MPUOPUTET B MOJIUTHUKATA 32 pa3BUTHE
Ha 3emenenuero B Permybnuka bearapus u equH ot akueHTuTe Ha OOmmaTa CeICKOCTOMaHCKa
nosituka 3a nepuona 2014-2020 r., chIIecTBYBaT BCE OIE PEAMIIA HEPEIICHU NpPOoOIeMH,
CBBpP3aHU CBC CEpTUPUKAIMATA HA 3EMENEICKHTE IUIONM ¥  BOJOM3TOYHUIUTE,
HEJOCTaThbYHOTO pa3HooOpa3ue OT OWOJOTMYHM TpernapaTd 3a pacTHTENIHa 3allluTa,
HEIOCTaThbUYHOTO pa3HoOOpa3ue OT OHOJOTHYHM CEeMEHAa MpH 3€JIEHYYKOBUTE KYITypU
(Todorova, 2013), nurcara Ha OpraHMYeH mocaabueH maTepualn ot kaptodu (Nacheva et al.,
2015) u ap. Ilpun OGUONOTHYHOTO MPOU3BOJCTBO HAa KapTou, JOPHM M B CBETOBEH Maiiao,
CBIIECTBYBAT JIOMBIHUTEIHN TPYIHOCTH BCIICACTBHE HAa BETETATHBHOTO pPa3MHOKaBaHE Ha
KyJITypaTa U CBbP3aHOTO C TOBA CPaBHHUTEIHO OBP30 HATpyNBaHE HA BHUPYCHA MH(EKIHUS B
noceBute (Saucke and Doring, 2004, Finckh et al., 2015, Virmond et al., 2017). Karo
U3XOJIeH MaTepuan 3a OMOJIOTMYHA CeNeKIHs MpU KapToure ce MpenopbyuBaT COPTOBE,
JUHWH, TPUMHATABHA ¥ JTUBU BUJIOBE C YCTOWYMBOCT HA MKOHOMHYECKH 3HAYMMHTE OOJICCTH,
HENpUATETM W BHUCOKAa CTENEH Ha aJalTHBHOCT KbM YCJIOBHSTa Ha OHOJOTMYHOTO
npou3BoAcTBO (Finckh et al., 2006, Nuijten et al., 2017). Cropen Lammerts u ap. (2008)
CcaMO HE3HAUMTETHA YaCT OT KOHBEHIIMOHAIHUTE COPTOBE KapTo(u Morar Ja ce U3Moia3Bar 3a
[eIUTe Ha TOBA MPOM3BOJCTBO, MOPAIM KOETO Ca CBH3MaJCHU CIICIUAHU IPOrpamMH 3a
6uonornyna cenexkuus (Nuijten et al., 2017). B TsX ce akueHTHUpa BbPXY peryJMpaHeTo Ha
oonectute (Finckh et al., 2015), nenpustenure (Hiiesaar et al., 2009) u mneBenuTe moj
MKOHOMHMYECKUTE UM TIparoBe Ha BPEIHOCT 4Ype3 MOAAbpKaHe Ha Ooraro OHOIOTHYHO
pazHooOpasue u exonorudeH Oananc (Saucke and Doring, 2004).

lleara Ha mpoy4yBaHETO € OIIGHKAa HA arpoOMOJOTMYHATA peaklus Ha HW3XOJEH
MaTepHall ¥ CENIEKIIMOHHU JIMHUH KapTohH, OTIIICIaHN B PA3IMYHU CUCTEMH 32 OMOJOTHYHO
POM3BOJICTBO.

MATEPHUAJ U METOAN

Excnepumenture ca mposeaenu mnpe3 nepuona 2014-2017 r. 8 U3K ,,Mapuna”,
[InoBaMB B /1Be HampaBiIeHHUS — OLEHKA HA WM3XOJEH MarepHuaj 3a OMOJOTHYHA CEeJNEeKIUS U
OIlIEHKa Ha CEJICKIIMOHHH JIMHUW 332 OMOJIOTMYHO TIOM3BOJICTBO Ha KapTodu. BrimroueHu ca
mect uzxonuu ¢opmu (coproBere IlaBencko, CamokoBcku po3oB, 1811, E606, E 346,
E1504) u uerupu cenexkunonnu auauu (E766, E1026, E1100, E1811). 3acaxnanero e
U3BBPIICHO Tpe3 IIbpBaTa JECeTAHEBKAa Ha Mecell MapT Ha Opa3goBa MOBBPXHOCT MO CXeMa
70/25 cm, kaTo ekcriepuMenTanHarta mionl e 500 m?. ONUTHT e 3a10XKeH 110 GJIOKOB METOJ C
3 BapuaHTa Ha MPOU3BOACTBO B 4 MoBTOpeHUs. BriltoueHn ca Tpu cUcTeMHU (BapHaHTH) 3a
MPOU3BOACTBO: (v.1) OTrieXkaaHe Mpu eCTECTBEHO IJI0J0pPOJIMe Ha MouyBaTa 0e3 M3IMOJI3BaHe
Ha Ononecturuay; (v.2) oTriexaHe Ype3 TOpEeHe Ha pacTeHHsTa ¢ OMOXYyMYC U HU3IOJI3BaHe
Ha Owuonectuuugu. KoHTponbr Ha omnura € BapuaHT (v.3) Ha KOHBEHIIMOHAJIHO
NPOM3BOJICTBO - OTIVIEKJAHE Ype3 H3MOJI3BaHE Ha MHUHEPaJHM TOpOBE M 3allUTa Ha
pacTeHusiTa ¢ MEeCTHIHIN ¢ XUMHUYeH npousxox. [lpu Bapmant 2 BBB (pa3a dyermpuHageceT
JTHU CJie]] TIOHUKBaHe € M3BBpIIEHO TopeHe ¢ Ouoxymyc B Hopma 800 l/da. 3a 3ammura Ha
pacTeHusATa Cpenry HempusTeNn ca wu3nosBaHu OuonHcektuimaute I[lupoc 0,08% w
HumA3zan 0.3%, a cpemty naToreHuTe NpUUYMHUTEIN Ha MaHa W alTE€pHApHs pacTeHUsiTa ca
tpetupanu ¢ Tumopekc - 1% (pyHrunmag ¢ OMOIOTHYEH MPOU3XO0JI, pa3pelieH 3a yrnoTpeda
npu OMOJOTMYHO MPOU3BOJACTBO). IIpe3 BereranusaTa € OTUNTAHA peaKkIMATa HA TEHOTUIUTE
KbM €HTOMOT€HHUTE U (PUTOMATOreHHU (pakTopu Ha OnoTHueH ctpec. OnpeneseH € UHIEKChT
Ha HanajJieHue OT MATOTCHUTE MPUYMHUTENN Ha MaHa (Phytophthora infestans), antepHapus
(Alternaria solani), 6aktepuosa (Pseudomonas syringae pv. Pisi), BAPyCH U € YCTaHOBEHA
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cpelHaTa MONyJallMOHHA IUIBTHOCT OT JIapBU M BB3PACTHU HA KOJOpaJACKU OpbMOap
(Leptinotarsa decemlineata) na 1 pacrenue.

IIpu pexonTupaHeTo Ha BapHAHTUTE B cpelaTa Ha Mecell IOHM ca OTYETEHHU
nokaszareaure: Opoil CTaHIapTHHU, HECTAHJAPTHHU U 0011 Opoii KiryOeHu B THE3/0, CTaHAapTeH,
HectaHaapteH u oo noous (kg/da), cpenHo Teryo Ha eauH KIyOeH (g), MPOLIeHT CTaHIapTHa
nponyknus. [Ipu ceneKnuOHHUTE TUHUM Ha cpeaHa mpoba or 20 kimyOeHa OT BapHaHTa,
BKJIIOYBAl OMOXYyMyC M OHONECTHLHIHA 3allMTa, € OINPEICIEHO ChIbPKAHUETO Ha CYXO
BEIIECTBO (TETJIOBHO) U CKopOsia (n3uucneHa mno Peiiman). [Ipurorsenu ca yurnc, noMppur u
BapeHU KapTo(u, Ha KOMTO € HallpaBeHa JeryCcTalys 110 0Ka3aTeluTe: BbHIIEH BUJ, apoMar,
LBSIT, KOHCUCTEHIMs U BKyc. OpranosienTuyHara onenka (6ai - ot 1 10 5, cbe crbnka 0,25) e
pe3yJaTaT OT ChbBKYIHOTO BB3IPHUATHE HA IETUMA JIETyCTaTopH. JJaHHUTE OT OMOXUMUYHUTE U
BKYCOBUTE KauecTBa ca 00paboTeHu maremaTnuecku upe3 Duncan Multiple range test (1955).
[Tony4yeHnTe AaHHU OT OCTaHAIHTE MOP(OJIOTHYHU M CTOMAHCKH MPHU3HAIM ca 00paboTeHH
CTaTUCTHYECKH upe3 ABY(paKkTopeH aucnepcuoneH ananus (Jlakun, 1990).

PE3YJITATHU U OBCBHXXJIAHE

BrxitoueHnTe B TPOYYBAHETO W3XOJEH MaTepuall M CEJNCKIMOHHH JIMHUM 32
OMOJIOTMYHO TPOM3BOJCTBO Ha KapTOpu ce pa3iuyaBaT ChIIECTBEHO MO IMPHU3HALUTE OT
Mop(hosoruyHaTa CH U CTONAHCKA XapaKTepucTHka (Tabnuuna 1).

Cpennata BeIMuMHA, XapaKkTepusupaiia Oposi Ha CTaHAAPTHUTE KIIyOeHU B THE3JI0, € C
aMIUIMTy/Aa Ha BapupaHe oT 2,6 Opos (E1346, ecrectBeHo mopopoaue 0e3 3amura Ha
pactenusTa - Bapuant 1) no 8,3 6pos (IlaBencko, KOHBEHIIMOHAIHO MPOU3BOCTBO - BAPUAHT
3, xouTtposa). OT WM3NUTBAHWUTE TEHOTUIIM C HAM-BHUCOKa CpeaHa cToitHocT (6,3 Opos) ce
xapaktepuszupar E1811 wu IlaBencko. Ilpu cenekuvoHHaTa JIMHUSL BapuUpaHeTO € B
OTHOCHUTEITHO TMO-TeCHU Tpanunu (5,4-7,6 Oposi), nokato mpu copT [laBencko amrumtyaata e
oT 8,3 mpM KOHBEHLMOHAJIHOTO OTIIEXJIaHe 10 3,6 Opos kiayOeHM Hpu cucTeMaTa 3a
IIPOM3BOJICTBO €CTECTBEHO IIOJOpOAME Oe3 3ammra Ha pacTeHusta. [Ipu Ta3m cucrema Ha
OMOJIOTUYHO MPOU3BOJICTBO BCHYKU BKJIIOYEHH B MPOYYBAHETO COPTOBE U CEJIEKIIMOHHU
auHuM Kaptodu (c uzkimouenue Ha E1026) popmupar Hali-manbk Opoil cTaHIapTHU KITyOeH!
(cpenno 4). Cpeano c¢ 1,3 e mo-rossiM OposIT Ha CTaHIAPTHUTE KIyOEHH B cUcCTeMaTa 3a
OMOJIOTHYHO TPOM3BOJICTBO, BKIIOYBAIlA TOPEHE C OHOXyMyC M W3MOJ3BaHE Ha
ouonectunuau. [Ipy BCHUKHM JMHHUU M COPTOBE MAaKCHMaJHa EKCIpEecHs Ha IMpH3HaKa ce
Ha0J0/1aBa MMPU KOHBEHIIMOHATHOTO MPOU3BOACTBO (6,5 Oposi). C OTHOCUTEIIHO BUCOKH U
CTa0WJIHM CTOMHOCTH ce oTiMyaBa cejekiuoHHa juHug E1026, KOATO HE3aBUCHMMO OT
cucTeMaTa Ha TPOHM3BOJACTBO (opMHpa Hal 5,5 cTaHIAPTHU KIyOCHA B THE3J0 W 1O TO3H
IpU3HAK MOe J1a Obe ACHTU(DHUIIMPAHA KaTO MOIXOASIIA 32 OMOJIOTHYHO OTIJICK IaHE.

[Tocodenara TeHIEHIIMS CE 3ama3Ba B TOJIsSIMA CTETICH U 110 OTHOIIEHHE Ha 00IIrs Opoid
KJIyOeHHU B THe3/10. PamkupaHeTo Ha BapUaHTHTE B IPOTPECHUs €: €CTECTBEHO IIoIopoaue 0e3
3ammTa Ha pacteHusita (5,4), TopeHe ¢ Omoxymyc u Owonectunumna 3ammra (7,0) u
KOHBEHLIMOHATHO MPOH3BOJCTBO (8,9). C Haii-ronsim o011 Opoil KiyOeHu ce XapakTepusupa
J1811 (9,6). Ilpu BcuukM MpOyYBaHU COPTOBE M CENEKLUMOHHM JMHUM KapTohu MaKCH-
MaJIHaTa CTOWHOCT Ha MPU3HAKA € OTYeTeHa MPU KOHBEHIIMOHATHOTO MPOU3BOJICTBO.

CpenHOTO TErJio Ha eIWH KIyOCH ce XapakTepu3upa C aMIUIUTyJa Ha BapuUpaHe OT
49 ¢ (E1100 — ecrectBeHno miomopoaue Oe3 3ammra Ha pacteHusita) m1o 95 g (E1504 -
Oonoxymyc c OwomecturmmHa 3ammra). [lo-rojsiMara 9acT OT M3NHUTBAHUTE MaTepUAIIU
¢dopmupaT kiyOeHH ¢ Hali-BUCOKO CPEIHO TEry0 MpU KOHBEHLUMOHATHOTO CH MPOU3BOJICTBO.
Cenexunonen unrepec npenacrasisisat 1811 u E1504, xapakrepusupaniy ce ¢ Hal-eapuTe
KIyOeHM NpHU BapuaHTa OMOXyMyC M OHMONECTHUIMIHA 3alllMTa, KOETO T'M ONpeeNns KaTo
HOJXOAI] U3XO0JIEH MaTepual 3a OMOJIOTUYHA CeJIeKIUS.
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Ta6auna 1. Mopdonornyaa u cTomancka XapakTeprUCTHKa Ha U3XOJICH MaTepual u
CEJICKLIMOHHY JIMHUHU, OTIJIaKJAaHU B YCJIOBUATA HA OMOJIOTUYHO ITPOU3BO/ICTBO

. H3xo01eH MaTepua CeleKUHOHHY JIHHUU

g E606 | J11811 | E1346 | Tasencko | E1504 Ca“;‘(’)‘;‘;i"““ E766 | E1026 | E1100 | E1811 | PO

o

<

8 Bpoii cranpapTHH KiIy0eHU B THE3/10
v.1 4,4 4,1 2,6 3,6 3,5 3,3 3,9 5,5 4,1 5,4 4,0
V. 2 6,3 6,2 4,0 6,9 4,1 4,5 5,0 5,5 5,0 5,8 53
v. 3 7,2 7,7 42 8,3 5,1 53 6,1 6,9 6,2 7,6 6,5
cpeaso | 59 6,0 3,6 6,3 4,2 4,3 5,0 6,0 51 6,3 5,3

OO0 Opoii kJ1yOeHU B THE310
v.1 6,6 6,8 3,3 4,6 43 4,7 5,2 6,6 53 7,0 5,4
V.2 8,0 9,9 5,6 9,0 54 5,5 6,1 6,7 6,5 74 7,0
V.3 9,3 12,2 5,4 11,0 6,9 6,7 8,3 10,2 7,9 11,5 8,9
cpeano | 79 9,6 4,8 8,2 55 57 6,5 7,8 6,6 8,6 71
CpeiHo TerJio Ha eIHH CTAHAapTeH KiIy6eH ()
v.1 52 51 61 56 75 57 56 61 49 58 58
V.2 55 58 64 63 95 60 64 74 54 63 65
v.3 64 56 90 72 86 77 68 80 62 70 73
CpeaHo 57 55 72 63 85 65 63 72 55 64 65
Cranpapren goous (kg,da?)
v.1 1361 | 1161 883 1152 1470 1084 1209 | 1902 1145 1785 1315
V.2 1864 | 1986 1452 2319 2115 1510 1692 | 2269 1515 2080 1892
v.3 2461 | 2465 2130 3251 2436 2277 2485 | 3146 2191 3032 2575
cpenno | 1895 | 1871 1488 2241 2007 1624 1795 | 2439 1617 2299 1928
O6m po6us (kg.da?)
v. 1l 1509 | 1312 914 1210 1514 1162 1312 | 2085 1386 1944 1435
V.2 1985 2188 1558 2419 2192 1599 1901 2383 1593 2188 2001
v.3 2595 2631 2212 3372 2507 2370 2458 3312 2301 3173 2693
cpeano | 2030 | 2043 1561 2334 2071 1710 1890 | 2593 1760 2435 2043
% cTaHAapTHA MPOXYKIHSI

v. 1 88,9 86,3 95,3 95,5 96,2 91,6 92,1 91,2 82,6 91,8 91,2
V.2 94,5 90,7 92,4 95,5 96,3 94,9 95,9 95,0 95,1 95,2 94,6
V.3 956 | 93,9 | 950 96,8 96,9 96,1 962 | 950 | 952 | 956 95,6
cpeano | 93,8 91,2 94,0 96,1 96,6 94,8 95,0 94,0 91,9 94,4 94,2

CranmapTHUAT JTOOMB Ce€ XapakTepu3upa C MUHHMailHa croiiHocT oT 883 kg/da
(E1346, ectectBeHo 1uiomopoane ©Oe3 3amyra ¢ OHONMECTHHMIM) M MaKCHMalHa OT
3 251 kg/da (ITaBencko, KOHBEHIIMOHATHO MPOM3BOACTBO). CpeaHO B CpaBHEHHE C KOHBCH-
IIUOHATTHOTO TIPOU3BOJICTBO (2 575 kg/da) mpu cucremara, BKIIOYBAIA TOPEHE ¢ OMOXyMYC U
OHMOMECTUIINIHA 3aIIUTa, OTYETEHUAT cTanAapTeH noous e ¢ 700 kg mo-manxo (1 892 kg/da),
a TPHU €CTECTBEHO IUIOAOpoaAne Oe3 3amuTa Ha pacTeHHATa € ONM30 JBa MBTH MO-HUCHK
(1315 kg/da). Ilpu Bcuuku copToBE M JMHMM MaKCMMalHaTa CTOMHOCT Ha MpH3HAKa €
OTUETeHa TIPU KOHBEHIIMOHAIHOTO IPOM3BOJCTBO. MHTEepec mpencTaBisBaT HW3XOIHUTE
dbopMU U CeNeKIIMOHHUTE JIMHUU, KOUTO peanu3upar ctanaapted noous Han 1 700 kg/da (mpu
cpenen no6us 3a bearapus, 2015 r. — 1 649 kg/da) B npoyuBanuTe OMOJOTUYHM CHCTEMH 32
npom3BoAcTBO: IlaBencko, E606, 11811 u E1504 - npu Bapumanta OHOXyMyC |
Oouonectunuau, a cenekunonHutre juHud E1026 w E1811 — u npu nBere OuosornyHu
CUCTeMH Ha oTriexaane. [locoueHnTe TeHOTUNN UACHTU(DUIIIPaAME KaTO MOIXO IS U3X0EH
MaTepHall ¥ CEJICKIIMOHHN JIMHUY 32 OMOJIOTHYHO TPOU3BOJICTBO.

Oo6musaT no6us Bapupa ot 914 kg/da (E1346, ecrecTtBeHo miogopoaue 6e3 3amura ¢
ounonectuan) 1o 3 372 kg/da (IlaBencko, KOHBEHIIMOHATHO MPOM3BOACTBO). [lomyueHure
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pe3ynTatu Mpu pa3iMyHUTE COPTOBE M CHUCTEMH Ha IMPOU3BOJICTBO CJEIBAT TEHICHIUATA,
ouepTaHa IpU aHaJIU3a Ha CTAaHJAPTHUS JOOUB.

CpeaHMAT MPOLEHT HAa CTaHJApPTHA MPOAYKUHUS TNPH MPOYyUYBAHUTE BApUAHTH Ce€
XapakTepusupa ¢ aMIUIMTyJa Ha BapupaHe oT 86,3% mo 96,9%. Ilpu Bcuuku copToBe U
JMHUM - ¢ u3kioyeHue Ha E1346, MuHUMaIHUTE CTOMHOCTU HA MPU3HAKA Ca PETUCTPUPAHU
IpyU BapHaHTa E€CTECTBEHO IUIofopoaue Oe3 3ammuTa Ha pacteHusita. OT MpOyduBaHUTE
TEHOTHIHM C HAH-BUCOKM M CTAOWIHHM CTOMHOCTH ce oTiaumvaBaT copT IlaBencko m E1504,
KOUTO peanu3upar Haa 95% cranpapTHa NOpoAyKUMs HE3aBUCHMO OT CUCTEMaTa Ha
IIPOU3BOJICTBO.

ChabpKaHHETO HAa CyXO BEIECTBO B KIIyOGHUTE HAa BCUUKH CEJCKIHOHHH JIMHUHU OT
BapHaHTa, BKJIIOYBAIl OuOXyMyc U OuonectuuuaHa 3ammra, € Hag 21% (¢ur. 1).
CroiiHOCTUTE Ha TO3U TOKAa3aTel HE Ce Pa3IM4yaBaT CTATUCTUYECKH U ca MHOIO OJU3KU IpU
YETUPUTE M3CJIeNBaHU JMHUM KapTtodu kato Bapupar oT 21,79% B E1026 no 22,72% B
E1100. Cpapp:xaHueTo Ha CKOpOsla ChILO Ce ABMXKU B MHOTO TecHU rpanuuu (16,04-16,97).
[Tonyuyenure pesynTaTv U MpH JiBaTa MOKa3aTelsl YIAOBIETBOPSABAT XUMHKO-TEXHOJIOTUYHUTE
M3HUCKBaHUS 32 TEPMUYHA 00paboTKa HA KapTo(du.

25

20 I__'ns ns

ns ns
NE B B B B

10 +—

TEWN W - B

E 766 E1026 E 1100 E 1811

CYXO BeLLecTBO = ckopbsana

®durypa 1. CpabpikaHue Ha CyX0 BeIecTBO U ckopOsita (%) B CeNEeKIMOHHN TUHUU KapTohu
32 OMOJIOTUYHO TIPOU3BOACTBO

5
4 ns
ns i ns
53 - ||
0
ns ns ns ns
2 [
a b a b
1
E 766 E1026 E 1100 E 1811
OBapenu kaptocu  OlMomcput  BYunc
a,b, ns.... — Duncan’s multiple range test (p<0.05)

®urypa 2. O611a ceH30pHa OLIEHKa Ha CeJIEKLIMOHHU JIMHUM ClIe]] TepMUYHA ITpepaboTka
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C nHail-BMCOKa CEH30pHA OIICHKa cjej cBapsiBaHe Ha kiyoeHute ca E766 u E1100
(pur. 2). Cnen npepaboTka B MOM(PUT U YUIIC ce HaOIoaaBa 1no-ciaabda nudepeHnuanys mno
o0ma ceHzopHa olleHKa. Bcuukyu mpoOu moMdpuT ca TONYyYsId OIeHKa Haj 4, KOETO
YIOBJIETBOPSIBA M3MCKAHUATA 32 MPOMHILIEHA npepaboTka. OT M3CIeIBaHUTE CEICKIIMOHHH
JIMHUY C Hali-BHCOKa CEH30pHA OlleHKa ce XapakTtepuzupa E1026 (6an 4,4). B Tpu oT mpobute
OLICHKHUTE 3a YUIIC ca o] 4, KOETO ce JABDKUA Ha ITPOMsHA Ha L[BETA BCIICJCTBUE MPETrapsiHUs
Ha ciaiicoBere. OT rienHa TOYKAa Ha CEH30PHUS aHAIM3 HaW-MOJIXOJAIIA 3a YHUIIC TNPU
OTIJICK]IaHE B YCIOBHUATA HA OMOJIOTUYHO MPOou3BoACTBO € JuHus E1100.

Pesynrature 3a mHaekc Ha HamazeHue oT MaHa (Phytophthora infestans) moka3BaT
MHOro ciabo pasBuTue Ha maroreHa (Ttabmuna 2). CTemeHTa Ha HalajJeHHe HE HaJlBUIIABA
3%, nopu 6e3 3amura Ha pacteHusTa. Ilpu OMONIOrMYHOTO MPOU3BOACTBO, BKJIIOYBAIIO
Ouoxymyc M 3amuTa ¢ OHONECTHLUAM, MHHHUMAJIHH CTOMHOCTH ca OTYETEeHH NpHU
cenexnuonnnTe muauu E1026, E1100 u E1811 ¢ manekcn Ha Hanaaenue moj 1%, xoeTo ru
UICHTUQHUIMPA KaTo MOAXOIAIIM 3a OTIVIeKJAaHE NpU OWOJOTHYHO IPOU3BOACTBO Ha
kaptopu. OT M3NUTBAHUTE U3XOAHH (OPMH C HAM-HHUCKH CTOMHOCTH C€ XapaKTepu3upar
J1811 u E1346.

Taoauna 2. OneHka Ha HAaNaJACHUETO OT OOJIECTH U HETIPHUATEIH

- H3xonen maTepuas CeJiIeKIMOHHH JTUHUT
£ | E606 | JUSII | EI346 | Mapencko | E1504 | CMOKOBCKH | poce | Eioo6 | E1100 | E1811
2 po30B
<
= HMupexc Ha Hanagenue (%) oT MaHa
v. 1 2,1 1,6 1,9 2,3 2,9 2,3 1,7 1,0 1,3 0,8
v. 2 2,0 1,3 1.4 2,0 2,3 1,9 1,0 0,8 0,7 0,8
v.3 1,9 1.4 1,5 1,8 1,8 1,7 0,3 0,0 0,5 0,2
cpeaHo 2,0 1,4 1,6 2,1 2,3 2,0 1,0 0,6 0,8 0,3
Huaexc Ha nanaxenue (%0) ot antepHapus
v. 1l 1,9 1,5 1,5 1,7 2,4 1,7 3,6 33 4,2 4,5
V. 2 1,6 1,3 1,0 1,5 1,6 1,2 1,8 23 3,1 34
v.3 0,7 1,1 0,8 1,0 1,2 0,8 1.4 1,1 23 0,9
cpeaHo 1,4 1,3 1,1 1,4 1,7 1,2 3,3 2,3 3,2 29
HNupexc Ha Hananenue (%) oT 6akepuo3a
v, 1 1,0 0,7 0,7 0,7 1,0 1,0 0,4 0,2 1,5 0,3
v, 2 1,0 0,7 1,0 0,3 1,0 0,7 0,4 0,0 1,0 0,2
v, 3 0,7 0,7 1,0 0,3 0,7 0,7 0,3 0,0 0,7 0,0
cpeaHo 0,9 0,7 0,9 0,4 0,9 0,8 0,4 0,1 1,1 0,2
Nuaexc Ha Hanagenue (%0) oT BUPYCHU 00J1ecTH
v, 1 6,5 5,0 5,0 4,2 2,0 4,0 1,2 1,6 0,6 0,3
v, 2 5,0 4,0 3,5 3,6 3,0 3,5 0,5 1,1 0,0 0,0
v, 3 1,5 2,0 0,5 1,5 2,0 2,5 0,3 0,0 0,2 0,0
cpeaHo 4,3 3,7 3,0 31 2,3 33 0,7 0,9 0,3 0,1
CpeaHa nonyJIallMOHHA MIBTHOCT OT JIAPBU HA KOJI0pPajAcKu 6pbMOap (0p,/pacTeHue)
v,1 10,2 14,6 5,1 11,1 11,2 9,4 9,6 7,0 6,2 8,5
v, 2 1,7 1,0 1,3 0,7 0,6 0,9 3,1 1,9 3,5 3,3
v, 3 0,0 0,0 0,0 0,0 0,0 0,0 1,2 0,9 1,2 0,8
CpeaHo 4,0 5,2 2,1 3,9 3,9 3,5 4,6 3,3 3,7 4.2
CpeaHa nomyJJaliMOHHA IUTBTHOCT OT Bb3PACTHO Ha KOJIOPaACKH OpbMoOap (0p,/pacTeHue)
v, 1 0,2 0,5 0,7 0,5 0,2 0,6 0,8 1,0 0,9 0,9
v, 2 04 0,1 0,0 0,2 0,1 0,2 0,1 0,1 0,0 0,1
v, 3 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,1
cpeaHo 0,2 0,2 0,3 0,3 0,1 0,3 0,3 04 0,3 04
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IIpe3 excniepuMeHTaNIHUs NEPUOJ HAaJIEHUETO OT NPUYMHUTENA Ha KadsBU JUCTHU
netHa Alternaria solani e cnabo, KaTo NpU BCUYKH MPOYYBaHH OOpas3ly W CHCTEMH Ha
NpOU3BOJACTBO He HaaBuiaBa 5%. Ilpu Bapuanta TopeHe ¢ OMOXyMyC M 3alluTa C
OMomNeCTUININ Hall-HUCKA CTETIeH Ha MOpa)keHUE B U3XOAHUS MaTepUall € perucTpupaHa npu
E1346 (1% ), a B cenexuuonnure auHuM - npu E766 (1,8% ). Ocrananure TpH CeIEKIIMOHHU
JMHUY Ce XapaKTepusupar ¢ noj 3,5% HamageHue ot KapsBU IMEeTHA, KOETO TH ONpeesis KaTo
HOJXOAALIH 32 OMOJIOIMYHO IPOU3BOJICTBO.

OTueTeHuTe pe3ynTaTH 3a HWHAEKC Ha HamaJeHue OT OakTepuo3a IOKa3BaT
HE3HAUUTENIHO pa3BuTHe Ha naroreHa (cpeaHo 0,6%). Ilpu OGMOIOrMYHOTO MPOU3BOJACTBO,
BKJIIOYBALI0 OMOXyMyC M 3aliuTa ¢ OMONECTHLUAM, celekuuoHHaTa juHus E1026 e Ge3
CUMITOMU Ha 3a00JiIBaHETO, a cTeneHta Ha HanaaeHue npu E766, E1100 u E1811 e B
unTepsana 0,2-1%.

Taoauna 3. /[BydakTopeH AUCIIEPCUOHEH aHaIU3

MopdoI0ru4Hu U CTONAHCKH MPU3HAIM
H3Toununn Bpoii N
Ha T — 0061 Opoii CpenHo Terno CranpapTeH 0611 1061B %
e B N B A S B
IHE3I0 2t y! g 2, POIYKIL
H3xonen maTepuan
) Bapuanr (V) 22,8%*%* 38,2%** 722,1%** 5216310%** 5430848*** 35,0%
g I'enorun (G) 7,8%** 21,9%* 737,8%** 434006* 462063* 29,5%
5]
M GxV 0,9 2,1 90,5 93398 103329 7,5
CeJleKIMOHHH JIMHUH
o | Bapuant (V) 8, 2%** 26,9%** 393, 5%** 3028083 *** 2691631*** 95,3*
e}
% I'enorun (G) 2,4%* 6,3%* 278,8%** 930099*** 991498*** 16,9
<
a GxV 0,2 0,8 9,5 10417 30501 12,8
Crenen Ha HanajgeHue OT 60J1eCTH U HENPHUSITEIH
HsToynuun Unpekc Ha HWHpexc Ha UHzekc Ha HWHzekc Ha Cpen, Oy alHOHHA
Ha HamaJeHue HamnajeHne HaraJeH1e HanazneHue (%) IUTBTHOCT OT KOJIOPAJICKA
Bapupane (%) ot mana (%) ot (%) ot OT BUPYCHHU OopeMObap
JITepHAPUS Oakeprosa Gosectn MapBH | BB3PACTHO
N3xonen maTepuan
::; Bapuanr (V) 0,80%** 2,17%%* 0,08 25,25%%* 383,45%** 0,62%**
=
§ I'enorun (G) 0,63%** 0,28* 0,20* 2,72% 591 0,02
GxV 0,06 0,07 0,05 1,79 6,77 0,05
CeleKUNOHHY JUHUH
2| Bapuant (V) 1,83%** 12,25%%* 0,25 1,32%* 98,28%** 1,93%%*
<
=
§ I'enorun (G) 0,23 1,41 1,22%%%* 0,80* 2,19 0,01
GxV 0,10 0,52 0,05 0,24 1,77 0,01

* sk sk _ gorazano npu p<0,05, p<0,01, p<0,001; ™ — nedokazamno

WupekchT Ha HamajzeHue OT BUpycHH Oojectu Bapupa ot 0 1o 6,5%. Hanune e sicHo

u3pa3eHa copToBa peakius. HoBUTE CENEKIMOHHW JIMHUM C€ XapaKTEpPU3UpaT C MHOTO
no-ciaba BB3MPUEMYHBOCT KbM BUPYCH BBB BCHUYKU W3IMHUTBAHU CUCTEMH HA MPOHU3BOJCTBO.
[Ipu OHMONOTMYHOTO TPOM3BOJCTBO, BKIIIOYBAIIO OMOXYyMYC W 3alluTa C OWOTECTHITUIM,
HYJIEBO HallaJiIcHHE € OT4YEeTEeHO npu cenekumoHHure JuHuu E1811 u E1100, a npu nuxumn
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E766 u E1026 ctoiinocture ca MmunuMainu (0,5-1,1%). OT uzxoanust Matepuain ¢ Hall-HHCKa
CTEIEH Ha opakeHue ce xapakrepusupa E1504.

[lonmynanuonHaTa TMIIBTHOCT OT JIApBU Ha KOJOpajcku OpbmOap Bapupa oOT
0 (kOHBEHIIMOHATHO MPOU3BOACTBO) a0 14,6 (1811, ecTtecTBeHO mogopoaue 03 3amuTa Ha
pacteHusaTa) Opost Ha €IHO pacTeHHe. AHAIM3bT HAa JAaHHUTE COYM, Y€ MPH CHCTeMara Ha
OMOJIOTMYHO MPOU3BOJICTBO C OMOTIECTUIIMIHA 3aIIMTa MUHUMAIIHU CTOMHOCTH Ha NPU3HAKa B
W3XOJHHS MaTepuall ca perucrpupanu npu copt IlaBencko, CamokoBcku po3oB U E1504 (o
1 Opoii 1apBU Ha pacTeHHE), a B CENEKIIMOHHUTE JTMHUY - ipu E1026.

AMIUIUTYJ]aTa Ha BapupaHe Ha CpeqHaTa MOIYJAMOHHA ILTBTHOCT OT BB3PACTHU Ha
Kosiopaacku OpbMOap e B mHTepBasia 0-1 Opost Ha pacteHue. C OTHOCHUTEIIHO MO-BUCOKU
CTOMHOCTH C€ OTJINYaBa BapUaHTHT Oe3 Owonectunuan. HoBHUTE CENEKIIMOHHU JUHUU CE
XapakTepu3upaT C HyJIeBU WM OJM3KH JI0 HyJaTa CpPeJHH CTOWHOCTH IPH CUCTEMara C
OMOINEeCTUIMIHA 3alllUTa, KOETO THU MJIEHTUPUIUpPA KATO MOAXOASIIM 3a OHOJOTHYHO
OTIVIEKIAHE 110 TO3U ITOKA3aTel.

PaznnuusTa B excnpecusta Ha NpOyYBaHUTE MOP(OJOTUYHU U CTOMAHCKH MPU3HALU
C€ IBJDKAT OCHOBHO HA Pa3JIMYHMs HAYWMH HA OTIVIEKJAHE HAa BKJIIOUEHUTE B H3MHUTBAHETO
U3X0JHU (OPMU U CENEKUMOHHU JUHHU KapTodu (Ttadbiuua 3). BausHuero Ha cucremara 3a
IIPOM3BOJCTBO € ONPEIENSIIO 32 PA3IMYHOTO NPOSABICHUE HAa NPU3HALUTE: HMHIEKC Ha
HamaJeHue OT alTepHapus U MaHa, Cpe/iHa IOIYyJIallMOHHA IIBTHOCT OT JIAPBU U Bb3PAaCTHU
Ha KOJIOpajJcKu OpbMOap, M C Hal-roJiiMa CWJa Ha BIMSHUE BBPXY IpHU3HALUTE: Opoi
CTaHJapTHHU U oOuy Opoil kiyOeHu B THE3/10, CTaHAAapTEH U 001 JOOUB, MPOLIEHT CTaHAapTHA
HPOAYKIMS, HHAEKC Ha HAIlaJIeHue OT BUPYCHHU OOJIECTH.

BnusHueTro Ha reHoTMna € ONpenessllo 3a MpHU3HaKa HMHJEKC Ha HamajJeHue OT
0aKTepHro3a U ¢ Hail-rojsiMa cuiia Ha BIMSIHUE BbPXY CPEJIHOTO TEIJIO Ha eJIMH KIIyOeH.

3AKJIIOYEHUE

Wnentudunupan e u3xoAeH MaTepuan 3a OMOJIOTHYHA CENEKIMs IpU KapTohu — copT
[TaBencko u smuum J(1811 u EI1504, xapakrepusupaiy c€ C OTHOCHTEIHO BHCOKA
NPOAYKTUBHOCT IPHU yCIOBUSATA HA OMOJIOTUYHO MPOU3BOJCTBO, MHOTO 100pu MOP(HOIOTUYHI
KadyecTBa M ciiabda BH3MPUEMUYHMBOCT KbM NMPUUMHUTEIUTE Ha alTEpHApHs, MaHa, OaKTepuo3a,
BUPYCHU OOJIECTH M KOJIOPAJACKU OpbMOap.

Cw3nanenu ca cenekuuonuu yuauu (E766, E1026, E1100 u E1811) 3a 6Guonoru4yso
pou3BOJACTBO Ha kapTtodpu. C KoMIiekcHa LeHHocT ce xapakrepusupar E1026 u E1811,
ChUETaBAIM CPABHUTEITHO BUCOKO HUBO Ha mpoaykTtuBHOCT (Hax 2000 kg/da) ¢ oTHOCHTEIHA
HEBB3IPHUEMUHUBOCT KbM alTepHapHs, MaHa, OakTepuo3a, BUPYCHH OOJECTH, KOJOPAACKU
OpBMOap U MHOTO JOOPU OpraHOJENTUYHU KauecTBa.
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VALUABLE LOCAL FORMS OF GENUS PIRUS L. SUITABLE
FOR ORGANIC PRODUCTION

Stela Dimkova
Agricultural Academy - Sofia, Research Institute on Mountain Stockbreeding and Agriculture,
Troyan, Dryanovo Branch, Bulgaria

Abstract: In 2015 and 2016, an expeditionary study was conducted in the region of
the town of Gabrovo in Bulgaria. The aim was to find valuable local forms and cultivars of
Pirus domestica L. Two vigorous trees were found at different places over 80 years old. Their
fruit is valuable and ripen in summer. The trees grow without chemical plant protection,
without pruning and without soil treatment. Local people have used that fruit for pear juice
and vinegar. The following indicators were studied: size and average fresh fruit weight; dry
matter was determined refractometrically; yield/kg/tree. Fruit of Form Ne 1 ripen during the
period of 25-30 July, and those of Form Ne 2 ripen in the period of 1-10 August. The average
fruit weight for the two-year period in Form Ne 1 was 38.1 g, where as in Form Ne 2 it was
85,8 g. The dry matter in Form Ne 1 was 14,65% and in Form Ne 2 — 15,45%. The fruit of
Form Ne 1 is not very large, which makes it suitable for processing in different products (for
drying, for juice and vinegar, according to local people) and the fruit of Form Ne 2 is suitable
for fresh fruit consumption and also for processing in compote and juice. These forms deserve
to be thoroughly studied and propagated as cultivars for organic production of pears and their
products.

Keywords: summer pears, organic production, traditional food.
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HEHHU MECTHHU ®OPMHU OT PO/ PIRUS L.,
noaxoadauu 3A bUOJOI'MYHO MTPOU3BOACTBO

Creaa JUMKOBA
Cenckocmonancka Akademus — Coghus, Mncmumym no njioHUHCKO HCUBOMHOBHLOCHEO U
semedenue, Tposn, puruan Jpsanoeo

Pe3srome: I[Ipe3 2015 u 2016 r. ce npoBene eKCneIMIMOHHO MTpoyuBaHe B ["abpoBckus
peruoH Ha bearapus 3a uzgupBaHe Ha IIEHHU MeCTHU (popMHU U copToBe OT Pirus domestica L.
bsixa OTKpHUTH JBE KU3HEHH IbPBETA, OTTIICKIAHN HA pa3IMIHU MecTa, Ha Bh3pacT Haja 80 T.,
KOMTO HMaT LEHHHM IUIOIOBE, y3psABallM Ipe3 JATOTo. JIbpBerara ce oTriexnaar 0e3
pujlaraHe Ha XMMHMYEecKa pacTUTENIHA 3aluTa 1 0e3 pe3utda u 6e3 00paboTKK Ha MOYBaTa.
MecTHuTe X0pa ca U3MOJI3BaAIM TE3U IUIOA0BE 3a COK OT KPYILIM U 3a ouer. bsaxa mpocnenenu
CIIEIHUTE IIOKa3aTelIu: pa3MEpU M CpellHa Maca Ha CBEXH IUIOJOBE; CYXO BEIIECTBO,
ompezaeneHo pedpakromeTpuyHo; 106uB / Kg oT 1bpBoO /. IlnogoBere Ha Gpopma Ne 1 y3psiBaT
npe3 neproaa 25-30 ronu, a Te3u Ha ¢popma Ne 2 y3psiBaT B nmepuoaa 1-10 aBrycr. Cpegnata
maca Ha miofa npu ¢opma Nel e 38,1 g, a mpu popma N 2 — 85,8 g cpeiHO 3a JBETrOAUIIHUSA
nepuona. Cyxoto BemectBo 1pu dopma Ne 1 e 14,65%, a npu dopma Ne 2 — 15,45%.
[TnonoBete Ha ¢opma Ne 1 He ca MHOTO €ApHu U TOBa T MPaBH MOJXOAAIIM 3a MpepaboTKa B
pa3IMYHM MPOAYKTH / 32 CYIICHE, 32 COKOBE U OLIET, [0 JAHHW OT MECTHHU XOpa /, a IJI0JJ0BETE
Ha ¢opma Ne 2 ca mOIXOSIIM 32 KOHCYMAIMsl KaTO CBEXHU IUIOZ0BE U CHIIO 3a MpepaboTKa B
KOMIIOTU U cokoBe. Te3u ¢opmu 3acimyxaBaT Ja ObJaT MOAPOOHO U3YUYEHU U PA3MHOKEHU
KaTO COPTOBE 3a OMOJIOTUYHO MTPOU3BOICTBO HA KPYIIU U MPOAYKTHU OT THX.

Kiro4oBu AymMu: TeTHA KPyIIH; OMOJIOTUYHO TIPOU3BOICTBO; TPAJAUITMOHHHU XPaHHU.

BBbBEJEHHUE

KpymoBute mimomoBe ca MHOro IIeHHa XpaHa 3a 4YoBeKa M c€ KOHKypupar ¢
SOBJIKOBHTE TUIONOBE. Te ca OoraTw Ha 3axapw, MEKTHH, OPTaHUYHH KUCEIWHH, THOWIHU
BEIIECTBAa, BATAMUHU W MHHEPATHHU COJH, OT KOUTO C MO-BUCOKO ChIBbpPKAHUE ca KaJUsIT U
kanuuar (Mwutkos, 2012). Te3u miogoBe MoraT Jia ce mpepadoTBaT B pa3iWdYHU MPOJYKTH:
KOMIIOTH, COKOBE, CJIaJIKa, HEKTapH, CyIlIeHHU, paKus U Ap.

B bwarapus npe3 nocneauute 50 roauHu ce 3a0ens3Ba ChIIECTBEHO HaMallsiBaHE Ha
IUIOIINTE U KOJUYECTBOTO HAa TMPOU3BEACHHUTE KPYIIUM M HAIMYHME HA MHOTO MpoOJIeMH C
pasnudeH xapakrep B ToBa mpou3BoactBo (['angeB m koi., 2014; Cepb6e3ora, 2016). Ilpes
1939r. y Hac e umano 4 612 dka ¢ kpymmu, a mpe3 1965 r. miomure ca AOCTUTHAIH
146 551 dka (MnueB u xoi., 1976). Criopen nanau Ha MHUHHCTEPCTBOTO Ha 3€MEJEIIMETO U
xpaaute (Arpaper moknazn, 2012) mpe3 2011 r. xpylIoBHTE HAacaXJIEHHUS B CTpaHara ca
4 690 dka, moutn koikoTo ca Owmm mpe3 1939 r. Pekonrupanute mnonm mpes 2011 1. ca
Hamanenu ¢ 14,1% B cpaBaenue ¢ 2010 r. [lo-roasiMara yacT OT MIIOHIUTE, 3a€TU C KPyLIH, ca
B [OxHa, FOrozanagna bwarapus u Kroctenamickus pernon (omozeroB u koiu., 2003 1.).
bearapckusT masap Ha KpyIId € HE3aJ0BOJEH U TO3U IUIOJ C€ BHACA OT ChCEIHH U JIPYTH
nbpxkaBu. Heobxoaumo € ga ce 3acuiM  MHTEPEeChT Ha OBJITapcKUTE 3€MEAEIICKU
MPOU3BOJUTENN KbM yBEJIUYaBaHE MPOU3BOJICTBOTO HA KPYIIU U MPOAYKTU OT TAX. ToBa €
CBBP3aHO C Pa3HOOOpa3siBaHEe HA KPYIIOBUS COPTUMEHT, BKITFOUBAIIl COPTOBE C PA3IIUICH CPOK
Ha 3peeHe. Haii-pasmpocTpaHeHHTe COpTOBE Y HAc ca OwiM W CH oOcTaBar: BumsiMoBa
MmaciioBka, bockoBa macioBka, [lac Kpacan, Kimanos mobumern, Adar ®eren, [Toricka u jp.
BaxHo 3HadyeHHe 32 MPOU3BOACTBOTO HA PA3IMYHU MPOIYKTH OT KPYIIH UMa OTKPUBAHETO Ha
WHTEpEeCHU (POpPMH, KOUTO ca OTIVICKIAHHW MPEId MHOTO TOJWHU W JbpBETaTa OT KOUTO ca
orenenu u Ao AHec. HechbMHEH HHTEpec UMa KbM KPYIIOBUTE COPTOBE OT 3UMHATA TpyTa, Thil
KaTo T€ Ce ChXpaHsABaT Mmo-abiro Bpeme (Mnues u xom., 1976).
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IlenTa Ha HACTOAIIOTO M3CIEIBAHE € Ja C€ U3UPST U MPOydYaT CTapu MECTHU (HOpMH
KpYLIH, OTTIeXk1aHU B ["'abpoBcka obnact u 1a ce chOepe nHpopManus OT MECTHH JKUTEH 32
CTOTAHCKHUTE KAa4eCTBA M MIPUIOKEHUETO Ha Te3H (POPMH.

MATEPHUAJI U METOAN

Hacrosimioro npoyuBane wusBbpmmxme npe3 2015-2016 r., korato mnpoBeroxme
eKCIIeIUIIMOHHO MpOoyYBaHe Ha Teputopusita Ha ["abpoBcka anMuuucTpatuBHa obiact. [1pe3
2015 r. oTkpuxMe J1B€ HHTEPECHU (POPMH KPYIIH, JbPBETaTa HA KOUTO O5fXa MHOTO KH3HEHU
U Ha Buguma Bb3pacT Hax 80r. OT MecTHM »XKuTenw cbOpaxme uHboOpManus 3a
NPUIOKEHUETO Ha IJI0JI0BaTa MPOAYKIHUS U 32 HAYMHA Ha OTIJIeKIaHe Ha Te3u abpeera. He e
npujlaraHa HUKaKBa pacTUTENIHA 3allliTa C XMUMHYECKH CpPEJICTBA M HE ca W3BbPLIBAHU
0o0paboTKKM Ha IOYBaTa OKOJO JAbpBeTaTa. He e mpuiaraHo HamosiBaHe Ha JbpBeTara.
[Tpocnenuxme cieaHUTE MOKA3aTeaN ChIVIACHO MeToaukaTa 3a U3yyaBaHe Ha PaCTUTEIIHUTE
pecypcu nipu oBomauTe pactenus (Hexes u kom., 1979): no6us/kg/ nppBo; cpenHa maca Ha
mwionoBere (g); pa3Mepu Ha IUIOJOBETE (Cm); CyXO BEHIeCTBO, %, OMpEneseHO
pedpakToOMeTpPUUHO, U CPOK Ha OepuTOEHA 3pSIIOCT HA IJIOIOBETE.

PE3YJITATU U JUCKYCHUA

Onucanue na omxkpumama ¢gpopma Ne 1:

HbpBoTo Ha hopma Ne 1 e xu3HEHO, HA BUAMMA Bb3pacT Haja 80 r., a BUCOYMHATA Ha
KopoHata € okoio 18-20 m. bepurOeHaTa 3psjOCT Ha IUIOJAOBETE € IMpe3 TMocieaHaTa
JIECETIHEBKA Ha OJIM, HO KOHCyMaTHBHAaTa 3psJIOCT HacThlBa cien 7-8 nuu. I[lnomosere
MOTAaT U J1a YTHUBAT (ChplIEBUHATA MOTHMHSBA U TUIOAOBOTO MECO CTaBa MO-MEKO U CIIAJKO),
nonobHo Ha MymmMmynara. [Ipe3 nepuoga Ha 6epuTdeHa 3psUIOCT cyXxoTo BemiecTBo € 14,65%
cpemHo 3a nepuoaa. JlanauTte 3a Tazu Gpopma Kpyiia ca mpeacraBeHu B Tadbimma 1. Cpegnara
Maca Ha mojosere € 38,1 g, a JoOMBBT CpeHO 3a Iepuoja Ha uscnenaBanero € 29,25 kg, Ho
o uHpopmaIms oT MECTHUTE Xopa Tol e mocturan a0 200 kg npe3 apyru roguau. dopmara
Ha IJIOJIOBETEe € TypOMHOMO00HA, TIOJOBOTO Meco € 0510, ¢ KAMEHUCTH KIIETKH, HO UMa
MHOTO TIPUATEH apoMaT M JIEKO TPBhIMYMB BKyc. Koxwuiata Ha mioga € JUMOHEHO XBJTa.
JbpxunHara Ha mioga € 4,26 cm, mupuHara Ha mioga — 4,33 cm, a nebenuHata — 4,22 cm
(tabmuna 1). Cnopen mecTHH Xopa 1iooBeTe Ha popma Nel ca ce u3mos3Baiu 3a CyIieHe; 3a
TpaAUIIMOHHA HAMUTKA — KPYILLIEHHUIIA; 32 U3BAPsIBAHE B PAaKUs U 32 HATypaJIeH OIET.

Ta6auua 1. Pezynratu ot uscneaBanusara npu Gopma Ne 1

Jobus, kg/mepeo 37,30 21,20 29.25
L Cpemsa Maca, g 37,90 38,30 38,10
3PEIOCT
20-30. 07. JIBMKIIHA, cin 4.24 428 4.26
ITmpiraa, cm 4,30 4.36 4,33
JTebemHa, cm 4.18 4725 422
Cyxo B-BO, %0 14,5 14,8 14,65
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Onucanue na omxkpumama gopma Ne 2:

HbpBoto Ha (opma Ne 2 e Hax 80-roaMiHa BB3pacT U MMa IIUPOKO KbIOOBUIHA
KopoHa. Bucounnara Ha koponara goctura 12-15 m. beputOenara 3psuiocT Ha MUIOAOBETE
HACTBIIBA Ipe3 IbPBATa JECETIHEBKA HA aBIyCT. JbpBOTO ce HaMHpa B JUBaJIa U HE € OUIIO0
HAaIosBaHO, KAaKTO U HE € MpWlaraHa pacTUTenaHa 3amura. [lnogosere ca cpaBHUTETHO eapu —
cpemHa Maca 85,77 g, KpacuBH, KOXUIIaTa € CBETJIO3eJeHa B OepuTOCHA 3psUIOCT |
XKBITCHUKaBa MPH KOHCYMaTHBHA 3psUIOCT. MHOro 4ecTo MO KOXXKHLATa MMa PyMEHEl OT
orpsiBaHaTa OT CJIBHLIETO CTpaHa, KOETO IpaBU aTPAKTUBHU IiojgoBeTe. KoHcymMaTuBHaTa
3psUIOCT Ha IulofoBeTe HacThiBa 10 7-10 nHu cinen G6epurbara. dopmaTta Ha MIIOAOBETE €
yABIDKEHAa KPYLUIOBUAHO-sHLeBUAHA. [111010BOTO Meco e 05510, COUHO, CIajKo, TOMSIIO Ce, C
¢un apomar. Ilo maHHM Ha MecTHU Xopa IulofoBere Ha (opma Ne 2 ca ce M3MON3BAIM 3a
KOHCyMallus B IIPSICHO ChCTOSIHUE; 3a IPepadOTKa B KOMIOTH U pakusi. CpeqHUT JOOUB mpe3
nepuoja Ha npoyuBaHeTo € 73,35 kg, HO 1Mo JaHHU Ha XopaTa AbpPBOTO € JaBajio J00UB HaJ
160 xr B nepuosa Ha MbJIHO Mmiojo0aBaHe. CyXoTo BEUIeCTBO Ha IUIOI0BETE pu OepuTOeHarTa
3psutocT € 15,45%. Nannute 3a popma Ne 2 ca mpencraBeHu B Tabiauma 2.

Tabauuna 2. Pesynratu ot uzcneaanusta npu gpopma Ne 2

Jobus, kg/mepeo 77,50 69,20 73,35
Lge s Cpemna Maca, g 88,44 83,10 85,77
3penoctT
01-10. 08. JBmmKIHA, cm 6,90 6,30 6,60
IITuprHa, cm 5.40 5.60 5.50
Je6emna, cm 5.90 5.80 5.85
Cyxo B-Bo, % 15,20 15,70 15.45

[Ipe3 cnexBamuTe TOAUHHU TPEICTOM Ja CE€ YCTAHOBU OTHOIIECHUETO HAa OTKPUTHTE
pacTeHusl KbM Hali-Ba)KHUTE OOJIECTH M HETIPHSITENH 110 KpyIlaTa, HO 0cera He CMe OTKPHIIA
HaraJeHue ot ,,orHeH npurop’ - Erwinia amylovora (Burrill).

OT moy4eHuTe pe3ysiTaTH Ha TO3U €TaIl OT MPOYYBAHETO CYUTAME, Y€ OTKPUTHUTE JIBE
dopMH KpyIIn UMaT JOCTOWHCTBA M T€ 3aciIy’KaBaT Ja ce OTriiexnaaT u B Objaemnie. Tosa ca
CTapu MECTHH COpPTOBE, KOMTO Ca OTIJISKIAHH OT XOpara MPead MHOTO TOJWHHU M OT TAX ca
MOJTy4aBaHU IIEHHU MPOIyKTH O€3 Jla ce mpuiiaraT u3KyCTBEHH TOPOBE U MpEnapaTy.

3AKJIIOYEHUE

1. ITpu u3BBpIIEHOTO MpoyyYBaHE B ['aOpoBcka 00JIACT ca OTKPUTH JBE UHTEPECHU U
[IEHHU KPYIIOBH JIbPBETA, YHETO MPOYUYBAHE TPSOBA Ja MPOIBIIKH.

2. KpymoBute miogoBe Ha ¢opma Ne 1 m Ha dopma Ne 2 moraT ma HamepsT
MPUIOKEHUE TIPU OMOJIOTHIHOTO TIPOU3BOJICTRBO.

3. IbpBeTaTa, KOUTO ca OTKPHUTH, OM TpsSOBaAIO Ja ce pa3MHOXKAT M Jla Ce 3amas3sT
MOpaJiv IIEHHUTE UM KaueCTBa M IIUPOKOTO MPUIOKEHUE HA TUIOJJOBETE UM.
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PROBLEMS OF THE INTRODUCTION OF DERIVATIVE
INSTRUMENTS ON THE BULGARIAN STOCK EXCHANGE

Vasil Pavlov
University of agribusiness and rural development, Plovdiv, Bulgaria

Abstract: The capital market in Bulgaria is significantly behind the EU market. It is
characterized by low market capitalization, a small number of listed companies and a scant
interest in financing by both institutional investors and individual investors. Of course, this
fact can be explained by the insufficient awareness of the population about the opportunities
this market offers, and that would be true, but it would not be enough. The crunch in the
development of the capital market in Bulgaria leads to a number of important consequences
for the economy, perhaps the most significant of which is the strengthening of the role of
commercial banks as the most important sources of credit resources. The report monitors the
state of the Bulgarian capital market and seeks opportunities for the widespread penetration of
derivative instruments that will increase the interest of investors and lead to attracting
additional capital to the capital market in the country.

Keywords: financial market, stocks, trades, derivative instruments, risk management,
hedging, options.

IMPOBJIEMHA HA BHBBE/KJIAHETO HA IEPUBATUBHU
NHCTPYMEHTH HA BBJI'APCKHUSA ®OHAOB ITA3AP

Bacuu I1aBjioB
Bucwe yuunuwe no acpobusnec u pazeumue na pecuonume — [1noeous

Pe3rome: KanutanoBusit mazap B bbiarapus 3HaUMTETHO M30CTaBa B CPABHEHHE C
nazapute B EC. Xapakrepusupa ce ¢ HUCKa Ma3apHa KaluTalu3alus, MaIbK Opoi JTUCTBaHU
bupmu 1 6erva UHTEpeC KbM (UHAHCHPAHE OT HETO KaKTO OT CTPaHa HAa MHCTUTYIIMOHATHUTE
MHBECTUTOPH, Taka M Ha MHIAMBHIyanHHUTE. Pa3bupa ce, To3u (akr Moxe na ce o0sACHH ¢
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HeJoCTaThbuHaTa MH(GOPMHUPAHOCT HA HACEJICHUETO OTHOCHO BB3MOXKHOCTHTE, KOWTO TO3HU
naszap Inpejara, 1 Topa O0u OWiIO BIpHO, HO HEe OM OWJIO JOCTaThuHO. PynumeHTapHOCTTA B
Pa3sBUTHETO HAa KAITUTAIOBHS Na3ap B bbiarapus Boau 10 peauna BaXHU 3a UKOHOMHUKATAa HU
NOCJIECTBHSL, MOXe OM Hal-3HAYMMOTO OT KOMTO € 3aCHJIBAHETO Ha POJIATA HAa ThPrOBCKUTE
0aHKM KaTO Hai-Ba)XKHM HM3TOYHUIM Ha KpeOuTeH pecypc. B nokmama ce mpocnenssa
CBHCTOSIHUETO Ha OBIATapCKHs KalWTAJIOB Ia3ap U CE THPCIAT BB3MOKHOCTH 3a HIMPOKOTO
HaBIIM3aHE HA JIEPUBATHBHU MHCTPYMEHTH, KOUTO J]a yBEJIHYaT UHTEpEca Ha HHBECTUTOPUTE U
Ja T0BeJaT 10 NPUBJIMYAHE Ha JIOMBJIHUTENICH KalHWTal KbM KbM KalWTAJOBHS Ia3ap B
CTpaHara.

KiarouoBu aymm: (QuHaHCOB maszap, aKIMH, CHCNKH, JIEPUBATUBHH HHCTPYMEHTH,
yTpaBJICHUE HA PUCKA, XEDKUPAHE, OTIINH.

BBBEJIEHUE

OT BBBEXKAAHETO HA BATyTHHUs OOpA 10 TO3U MOMEHT, HE3aBUCUMO OT MOJIUTHYECKOTO
CHU ynpaBiieHue, bpiarapus ce pa3BuBa OTHOCUTEIHO MOJIOXKUTENIHO. TemrnoBere Ha pbCT Ha
HOMUHAJIHUS OpyTeH BBIpElIEH NPOAYKT ca IMOJIOKUTenHU. ToBa oOycnaBd H
MOJIOKUTETHOTO Pa3BUTHE HA KalMUTaJIOBHs aszap B bbirapus. 3a cbkajgeHHe TEMIIOBETE HE
ca TakMBa, KAKBUTO OMXMe kenanu na 0baar. Enun ot Haii-cepuo3Hute npobiemMu 3a ToBa,
Hapez ¢ MHOTO ApYyTry, KaTo JIMIcaTa Ha JOBEpPHE, IPOIyCKU B 3aKOHOAATEICTBOTO U T.H., € 4e
Ha “bwarapckata ¢ongosa 6opca - Codusa” A/l nurncBa Taka kejlaHaTa OT UHBECTUTOPHUTE
JIMKBUTHOCT.

Llenra Ha HacTOALMA NOKJIAA € Ja c€ Ioco4aT Bb3MOXXHOCTUTE 3a IPHUBJIMYAHE HA
no-rojisiM Opoil uHBecTUTOpH Ha ¢oHmoBaTa Oopca. B 1neHTbpa Ha BHHUMaHHETO ca
JEPUBATUBHUTE MHCTPYMEHTH M BB3MOKHOCTHTE, KOUTO T€ IPENOCTAaBAT 3a Ch3JaBaHE Ha
UHTEpPEC Y NHBECTUTOPUTE 3a Xe)KUpaHe Ha PHUCKa.

CBCTOSAHUE HA IMTAZAPA HA HEHHU KHUXKA

Axko Ha Opirapckusi GoHIOB Ma3ap ChIIECTBYBaxa JIePUBATUBHU WHCTPYMEHTH, OCBEH
BapaHTUTE, TO BEPOSITHO TOJEMHUTE WHCTUTYIIMOHAIIHU WHBECTUTOPU IIsIXa Ja 3aeMar
CEpPHUO3HHU TO3UIIMY B [EHHU KHIDKAa Ha OOPCOBUS HH Ta3ap W LIfXa Ja MOJAbpKAT BHUCOKA
TUKBUAHOCT. Paz0bupa ce He caMo 4y>KJIeCTpaHHHU, HO U MHOTO OBJITaPCKHW MHCTHUTYIIHMOHATHU
WHBECTUTOPH, KaTo OaHKH, MIEHCUOHHU (OHIOBE, 3aCTPaXOBaTEIHA KOMIIAHUU U JIPYTH, Onxa
Ce BB3IOJIB3BATN ChC CHUTYPHOCT OT T€3W BB3MOXKHOCTH, KOWUTO TMpeasiaraT IMOA0O0EH THIT
MHCTPYMEHTH 32 XEKUpaHE Ha pHUCKa. BbArapuHbT KaTo ILsNI0 € KOHCEPBATHMBEH THII
WHBECTHUTOP, HO IPUUMHATA 32 TOBA IMO-CKOPO €, Y€ TOoM mMma ciaaba (PMHaHCOBAa TPaMOTHOCT H
KyJTypa, KOSTO HE MY JlaBa BB3MOXHOCT TOM Ja Medesld OT HATPpyNaHWUTE Mpe3 TOJAUHUTE
CIIECTSIBaHMS, @ HAIIPOTHUB - TO OTPAHNYABA JIa TIOBHIIN TOXOJHOCTTA U OT CIIECTABAHUATA TIPHU
npueMiIuB puUcKk. B JombiHeHue TpsOBa aa mpu3HaeMm, 4e OBJTApUHBT CE€ € HamaTuil OT
W3MaMHU CXEMU U OIlle IOMHHU (uHAHCOBUTE upaMuau. HeobuuaitHo € o6aye, Korato My ce
mpejiara BUCOKa JIMXBa 0€3 HUKaKBa TapaHIlvsl, TOW csKall 3a0paBs, 4e ChIIECTBYBA PUCK, U
BJIMBAa OTPOMHHU CPEJCTBA B HENMUIICH3UPAHH TOIMYJISPHU Kacu. TBBpAM, 4ye HE € 3armo3HaT, a
cJe/ ToBa 4aka JbpkaBaTa B uiieto Ha BHb u ®onasT 3a rapanTupaHe Ha BIOTOBETE JAa My
BbpHE mapute. [IpenedOpersa 3a cbBeT nuneH3upanute or Komucusita 3a GuHAHCOB HAI30D
WHBECTUIIMOHHU KOHCYJTaHTH, MpeHeOpersa Haii-Beue NpPECTaBUTEIUTE Ha akaJeMHYHATa
OOIIIHOCT TIO0 OTHOIIeHHE (PMHAHCOBATA CU KYJTypa M rpaMOTHOCT. Hero, K0eTo € HamrbiIHO
HEJIOMYCTUMO U HEITPUEMIIHBO.

BBarapckusT WHBECTUTOP MMO3HABAa TPH ‘HAMMBIHO OE3pPHCKOBH~ HWHCTPYMEHTA -
JENo3UT B OaHKa, HEIBIKMM MMOT U 37aTo. M3HauamHO T cYuTa 3a CUTYPHH M 4e Te IIe
HOCSIT CaMO IOJIOKUTENEH 0X0A mpe3 roauHure. OTTam MABAT M HATPYMAHUTE OTPOMHHU
JIETIO3UTHH CMETKH B Oankure mo ganHM Ha BHB. Camo mo cebe cu HanmuuMero Ha
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JNEpUBATUBHM HMHCTPYMEHTH HE OM TO Hakapajo Jna ThpryBa aktuBHO Ha bdB, HO OmM
CIIOMOTHAJIO TI0 BepHUraTa, KosaTo Ouxa 3aJBIKWIN T€, TOW J1a MHBECTHUPA MTACUBHO MPUMEPHO
B JIOTOBOpPHU (DOHIOBE, MpeajgaraHd OT JIMIEH3UPAHU IOPUAMYECKH JIMIA, KaKBUTO ca
UHBECTUIIMOHHUTE TOCPEIHMULIM, U B CTPYKTYPUPAHU MPOIYKTH, MpeIaraHu OT OaHKUTE.
Pa3bupa ce, TpabBa na ce 3acuiau MH(GOpPMAIMOHHATA KaMIIAaHWUsA KaKTO 110 OTHOIIEHUE Ha
JI0XO0Jla U PUCKa, HO Taka ChIIO, Y€ 3a JEMO3UTHTE ce Iuamar Aanbiu. [IpobiemsT e, ue
OBJArapUHBT-CHECTUTENl CleIU HHpOpMaLusATa KaMIaHUHHO M u3buparesnHo. B cwuioro
Bpeme, 0e3 1a ce TpbhOM, ue MOMyJISIpHUTE Kach HE ca JIMIEH3UpPAHU U CE YNpaBiisiBaT 0e3
0c00eHO KBalM(UIMpPaHU yHpPaBUTENIW, TOM Biara mapure cu OT IpoAax0a Ha HEJBMXKUM
umot 3a obemmanu 10% no 20% roaumniHa auxsa 6e3 aa ce 3amuciis. T.e. ObIrapuHbT Bee Mak
pUeMa pUcKa M TO Ch3HATEIHO, HO caMO aKo oOelaHaTa JOXOJHOCT € BUCOKa, Makap U Ja
Ch3HABA, Y€ T HE € pealHa.

TpsibBa nma ce orGenexu, ve nuneH3upanute or Kommcusra 3a (uHAHCOB HAA30p
IOPUIMYECKN JIMIIA, KaTO MHBECTULIMOHHU JIPY’KECTBa, ypasisBaiuu Apyxecrsa, AJICHLI,
CBBbpP3aHM C KallUTAJIOBUS Ma3ap y Hac, ca M3KIIOUUTEIIHO MHOBATUBHU KAKTO 110 OTHOLLIEHUE
Ha YCJIyTUTE, KOUTO Te MpeasaraT, Taka U o OTHOILIEHHE Ha OKyca Ha HHBECTULIMOHHUTE CU
LEJIU U NIPEAIOKEHUATA 32 HaMaJIsiIBaHE Ha pUCKa Ype3 JEepPUBATHO NMOJOOHU MHCTPYMEHTH. 3a
npumep: “Jleno3ut mukc” Ha Paiidaiizen 0aHK, KOWTO € KOMOMHAIMS OT CPOYEH JIENO3UT B
Paii¢aiizendank (bbarapusi) u uHBeCTULIMS B €UH OT JAOrOBOPHHUTE (DOHAOBE, yIpaBisiBaHU
ot Paiidaiizen Acer MeHUPKMBHT, WU B €MH OT (OHJOBETE, yNpaBisiBaHu oT Paiidaiizen
Kenutren MenumxmbpHT (Buena) u auctpudytupanu ot Paiidaiizen Acer MeHumKkMbHT. B
CpOYCH JICTIO3UT ¢ PuKcupaHa nuxBa ce uaBectupar 70% ot cymara, a ocrananute 30% ca B
€IUH WIM HAKOJKO (OHJa MO JKeJaHue Ha KiIMeHTa. TakuBa NPOAYKTH IpUTEkKaBaT
Thb “IlbpBa muBecturnmonna 6anka” AJl, Th “banka JICK” AJl u Bedue Moxxke OM MOUTH
BCUYKM OaHKM B cTpaHaTa. Te3u NpPOAYKTH ChYETaBaT CHUTYpPHOCTTa Ha JENO3UTa C
BB3MOKHOCT 3a JIONBJIHUTENIHA JTOXOJHOCT OT B3auMHMs (onn. Ha Obarapckus ¢punaHcoB
nasap uMa aJITepHAaTHBH 3a MOBHILIABAHE HA JOXOJHOCTTA U HaMaJsiBaHE Ha pHUCKa, HO TJIaBHO
MSICTO MI'pae KEJIaHWETO Ha MHBECTUTOPHUTE Ja ydacTBaT (Te He ca Oe3pasziInyHu) U Jia ce
BB3IMOJI3BAT OT BB3MOXKHOCTTA Ja W3MOJI3BAT TaKMBa MHCTPYMEHTH - TOBa JI0OKa3Ba 0OEMBT
napu MHBECTHpaH B TakuBa JOroBopHHU (oHnoBe. Ha nuarpama 1 ca mpencTBeHM HSKOH OT
Haii-ronemute GoHa0Be B bharapus'.

Awnarpama Ne 1
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= KoHcepsBaTuBeH doHg B Benrapna - Paiicdaiaen AceT MeHWIKMBHT
OBB MnaTuHym obnurauwn - OBB BaHk
OCK CtaHpapT - Banka ACK

™ AKTUBHa 3awuTa B EBpo - PalichaiaeH 6aHk

= [1CK ®oHg Ha Mapuukus nasap - Banka JCK

! He ca mIpeqcTBEHM BCHYKH JIOTOBOPHH (DOHIOBE, Th KATO TE HE CA MPEAMET HA HACTOAIIATA MyOIMKAINS, & Ca
caMoO JOIbJIHCHHWE KbM XMIIOTE3aTa, 4e OBITapHMHBT BCe IIaK OM ce MHTepecyBal OT HOBH (DMHAHCOBH
WHCTPYMEHTH IIPH OEMaHE Ha IIPUEMIIUB 32 HETO PHUCK.
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bparapckusiT ”HBECTUTOP € MPUHIMITHO KOHCEPBATUBEH, HO ChC CUTYPHOCT OM MMall
MHTEPEC KBbM I0-CII0)KHH MHCTPYMEHTH U cTpaTeruu. Crex BBbBEXKIAHETO HAa JI€PUBATUBHU
UHCTpyMEHTH B bbirapus - kaTo onuuu, cyanu u T.H., 32 Pa3BUTUETO UM MOKEM Ja O4aKBaMe
BKJIIOYBAHETO HA TOJEMHU YYKICCTPAaHHM HMHBECTHUTOPH, ThHl KAaTO JEeNbT Ha OBITapcKHUTe
WHBECTUIIMM B TaKWBa MHCTPYMEHTH Ou Oui mnpeHeOpexxumo ManbK. JlepuBaTUBHUTE
MHCTPYMEHTH JaBaT Bb3MOXKHOCT 3a THPIOBMsI U CaMU MO ce0e cH, T.e. BB3MOXHO € Ja ce
U3BJIEKAT MEYaION OT ThPI'yBaHETO UM KAaTO CAMOCTOSATEICH MHCTPYMEHT, 0€3 Jla ce OYaKBa Te
Jla MaJexKupaT WIK J1a ce U3I0JI3BaT 3a Xe[kupaHe. IMEHHO Tyk € U Haziexaara, ye 1osiBata
UM I1I€ JI0BEJIe MHBECTUTOPH-CIIEKYIaHTH.

3a 1menta Ha HacTosAllaTta IMyOJgMKAalMs MOpUeMame, Y€ HMHCTUTYLHUOHAIHUSAT
UHBECTUTOP U HWHBECTUTOPBT-QU3MUECKO JIMLE MAEMCTBAT pALMOHAIHO M OYaKkBaT [Ja
peanu3upaT rneyaaou B pacTsIIU TEMIIOBE, KaTO ChIIEBPEMEHHO ONUTBAT J]a HaMaJIsAT pUCKa,
CBBbpP3aH C MHBECTULIUUTE UJIU, TOKOJIKOTO € Bb3MOXHO, /1a r'Oo u30ersar Bpo0uie.

MNPOBJIEMHU HA BBBEXKJIAHETO HA JEPUBATUBHU UHCTPYMEHTH
HA BBJITAPCKUSA ®OHIOB ITA3AP

OcHoBHHTE NPOOJIEMH, KOUTO CE OYEPTABAT OTHOCHO BBHBEXK/IAHETO Ha JI€PUBATUBHU
WHCTPYMEHTH Ha Obarapckusi (OHAOB Ma3ap ca HAKOIKO. Ha mbpBO MSCTO CTOM BBIIPOCHT:
KbJle OMxa MOIUVIM Jia ce ThpryBaT omnuuute. TpsOBa Jn Ja ce ch3laze OoTAenHa Oopca 3a
TBHPTOBHS C OMIUU WM OM MOTJIO Jla C€ M3MO0JI3Ba OTAENHA CEKIUs WM CerMeHT Ha bbarapcka
¢donnoBa 6opca - Codus 3a Tazu uen? Pemenuero GopmanHo 111e ce B3eMe OT 3aKOHOAATENsI.
BompocsT € manu enHa TakaBa OTHEIHA XHIIOTETHYHO Oopca, na s Hapedem “‘bparapcka
onuuoHHa Oopca”, O Morja Ja reHepupa JI0CTaThYHO MHTEPEC U CHOTBETHO JIMKBUIHOCT.
AKO pasriefaMme OomuTa Ha €Ha OT TOJIEMUTE CBETOBHHM OOpPCH, M CHOTBETHO Haif-cTapara
Oopca 3a ¢roubpcu B cBera - Yukarckata Oopca 3a TeproBus Chicago Board of Trade
(CBOT)?, me BuauM, 4e TS Ch3/aBa OTAeNHA 6opca 3a Thprosus ¢ onmuu - Chicago Board
Options Exchange(CBOE). Cmstame, ue B bbarapus enna takasa otaenHa ot bOb onmmonna
Oopca HaMa J1a e HeoOxoauMa. [IppBara mpuynHa 3a TOoBa €, 4¢ 000POTHT, OT KOWTO 3aBUCST
KOMHUCHOHHUTE U Teuandara Ha bOb 3a mocneqnuTe TouHu, HE € YaK TOJIKOBA BUCOK - OTTYK
MOJKE Ja 3aKII0YMM, Makap ¥ HEKaTerOpUYHO, Y€ BCe MaK W Ha OTAeNHaTa OMI[MOHHA Oopca
000pOTHT HSIMA Ja € TOJKOBA BUCOK (Tabnuiua 1 u nuarpaMa 2) u € Bb3MOXKHO TSI JOpH Ja He
MOJKe Jla M3lie3€ Ha Tedanbda ABIro Bpeme ciiell MbpBOHAYAIHUTE WHBECTUINH, HATIPABEHHU 32
Hes. Btopata mnpuumHa €, 4Ye WHBECTUIIMOHHUTE TOCPEIHUIIM, WHCTUTYIIMOHATHHUTE
WHBECTUTOPH U JIpeOHUTE MHBECTUTOPHU-(DU3MUYECKU JIUIA 1€ YBEIMYAT CBOUTE (DUKCHpAHU
pa3xoau, T KaTo I11e TpsAOBa /1a cTaHAT aOOHATH Ha JIBE€ OOPCH.

3a nma mMOBUIIAT KAa4eCTBOTO HA YCIYTUTE CH JIMICH3UPAHUTE WHBECTUIIMOHHU
MOCPEAHUIIN, B T.4. U OAHKWTE, MMOJYUYUIIU JTUIEH3 32 UHBECTULMOHHM nocpeanunn ot KOH,
nie TpsOBa Ma Ha3Hadar omle BUCOKO kBanubuuupan IT u ¢uHaHCOB mepcoHan, KOWTO na
oOciyxBa KiaueHTuTe uM. TpsOBa a ce uMa MpenuBl, ye NoTpeOuTenuTe Ha miaThopMure,
kakTo Ha b®b, a Taka chII0 U HA UHBECTHUIIMOHHUTE MMOCPEIHUITU, Ca HETOJISIMO YHCIIO — TIPe3
sayapu 2011 r. ximertute Ha COBOS ca 6w 1 212, qokato npe3 HoemBpu 2017 roauna ca
195. Tlpuunnarta 3a Hamanenute COBOS morpebutenu e pa3paboTBaHETO OT CTpaHa Ha
MHBECTUIMOHHUTE TOCPEIHHUIU 1 GAaHKUTE Ha COOCTBEHH MIAT(OPMH 32 ThPIOBHS C aKIUH®,

2 Henes, Tomop, Bopcu u 6opcu caenku, Codpus, YU “Cronanctso”, 2008, c. 43.

3 COBOS e uHTEpHET 6a3UpaHo MPUIIOKEHUE 33 OTOPU3MPAH U 3AIIUTEH JOCTHII B PEAIHO BPEME J0 CHCTEMATa
3a TBHProBusi Ha Oopcara C 1] BbBEXIaHE Ha MOPBHUKU 32 CKIIOYBAHE HA C/ENKHA OT KIMEHTH Ha OOpCOBH
YJIEHOBE CJI€J] TSAXHOTO MOTBBPXKAEGHHE OT OOpCOBM mHOcCpeiHUNHM. PeaqHo BpemMe B cilydyas O3HauaBa, d4e
npuitoxenusitTa Ha notpedutennte Ha COBOS ce 00pbLIaT 3a akTyaln3upaHe Haii-Mallko Ha BCEKH TI€THAJeceT
CEeKYH/IH.
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Ta6auna 1. [Tpuxonu u neuandu Ha bOb — Codus A/ 2008 — 2017 r.

Tl'oguna IIpuxon B XuiL.JB. [levanba B Xxuy.jB.
2008 5,048 545
2009 2,364 =17
2010 1,971 -284
2011 2,389 314
2012 2,790 603
2013 2,980 1,054
2014 2,168 -479
2015 1,632 -338
2016 1,777 64
2017 1,618 127

uO6opoT Ha BPB-Codma Al 2008 -2017 rog,.
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HMuarpama 2. O6opot Ha B®B — Codus A1 2008 -2017 T.

Tyk e MACTOTO a2 0TOEIEKHM, Y€ € BaXKHO € JIa C€ MPABH Pa3JInKa MEXIY MOTpeOUTeN
Ha TuTaTgopMa, KOWTO € aKTMBHO THPTYBalll, M aKIIMOHEP B KOMITAHUS, MMyOJIMYHO ThpryBaHa
Ha B®Bb-Codus AJl. 3amoto morpedburenute Ha COBOS u cobctBenute miardopmu 3a
ThproBus ¢ aknuu Ha bBOB-Codus AJl, Ha TUIIEH3UPAHUTE WHBECTHUIIMOHHH ITOCPEIHMIIM 10
nanHu oT aBrycT 2012 roauHa Ha caMUTe HHBECTUIIMOHHU nocpezmmm“ ca 030 4 000 - win
TouHOTO 4Hucio ¢ 3 740. OrroraBa g0 aHec OCHOBHMAT uHAcKke Ha b®B-Codus AJl ce e
nokaumn 322,38 Ha 667,20 Ha 1 gexemBpu 2017 roguna (tabnuima 2). ToBa e 65130 TBOWHO
YBEIWYCHUE Ha HWHJEKca. lMa wu3BeCTHa JIOTMKA B TOBa Ja TBPCUM KOpPEJIAllMOHHA
3aBUCHMOCT M@y pbhCTa Ha MHJEKca Ha (GoHAoBaTa 6opca U Oposi Ha aKTUBHO ThPTyBaIUTE
npe3 miaThopMuTe.

4 https://www.investor.bg/temi/maropmu 3a Thprosus Ha OB/
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Ta6auna 2. O6oport, 6poii cnenku u BenmnunHa Ha CODUKC 3a nepuona 2008-2017r.

Conuna Obopor ma BOB B | (0 oy wa BOB (6poii) CODUKC
XHUJI. JIB.
2008 2129 126 882 389 589 358 66
2009 867 998 674 199 257 42727
2010 682 941 581 109 738 362 35
2011 717 023 440 109 260 32211
2012 864 038 427 68 855 345 46
2013 1521 771 756 87 069 491 52
2014 774 899 861 118 074 5221
2015 410 779 043 60 047 460 9
2016 416 003 870 58 442 586 43
2017 595 000 000 73 641 667 02

AKO TmpuemMeM Ta3u JIOTHKa, ChC ChOTBETHUTE OrpaHHueHus pazdbupa ce, u 0e3 na
U3M0JI3BaMe CJIIOKEH MAaTEMTHUYECKU, CTATUCTUYECKUA U BEPOSITHOCTEH arapar, MOKEM MHOTO
rpy0o0 J1a mpecMeTHeM, e MoTpeOuTeNnnTe KbM JHEIIHA J1aTa Ouxa MOTJIH Ja ca JBa WU TPU
nbTH noBeue. Heka mpuemem uve ca 10 000, makap 4e TOBa YMCIO OM U3TIEXKIAIO TOJISIMO.
Jlopu 1a pemuM Ja ce ChIilacuM, Y€ BCUYKU T€ ca MpodeCUOHATHI HHBECTUTOPHU U OT TJIeTHA
TOYKA Ha MPUXOAUTE OT KOMHCHOHHHM Ha BDB, KouTO Te ca croMorHaim jaa ce GpopMupar,
efBa nu Ou OWJIO JOCTaTh4yHO, 32 J1a MOXE Jla MMaMe BTopa OTJeslHa Oopca U TO caMmo 3a
onuu. Exqna TakaBa Oopca OT eaHa cTpaHa Ou Ouja JOIMBJIIHEHWE KBM JIUIICH3WPAHUS
€MHCTBEH (DOHIOB OMepaTop KbM MOMEHTA, HO OT IJIe/lHAa TOYKa Ha MpUXoauTe Ou Ouna u
KOHKYPEHT.

B MomeHTa, B KOMTO THproBell 3aKyly OMIIMU Ha OMIMOHHATa Oopca, HErOBUTE Mapu
32 UHBECTHUIMH, KOUTO ToW Ou Omi rotoB aa aane Ha bBOB-Codus AJl, me 6baaT mo-mMajiko,
KaTo ce OTYeTe CyMara, KOATO € 3aIulaTui 3a onuuurte. M B TO3M MOMEHT KOMHCHOHHUTE,
KOUTO III€ CE 3aIUIaTAT Ha OMIIMOHHATa Oopca, HAMa Ja OTHIAT 10 CMETKH Ha orepaTropa, Ha
KOHTO ce ThpryBaT akuuu. Hemio moBede, KOJKOTO MO TOJSM € JENbT Ha CHEKYJIaHTHUTE,
THPryBallld KaTO TPOLEHTEH s oT ropecriomeHatute 10 000 wHBECTUTOPH, TOIKOBA
MO-rojiiMa € BEPOATHOCTTa T€ Ja ThpPryBaT M HA OMNIMOHHATa Oopca C Ied MpPOCTO Ja
U3BIIEKAT Teyanda OT pa3lMKUTE B IIEHUTE Ha OMIMUTE 0e3 Ja KymyBaT 0a30BHs aKTHUB Ha
nbpBaTa Oopca. M3xoxmaliku u oT ToBa, 4e Oposr Ha cuenkute Ha bDb-Codus Al
(mnarpama 3) e HaMaJsUT CTAaOMITHO U ce € CTaOMIM3upall Ha €IHO HUBO OT okoio moz 100 000
Opo¥KH 3a roanHa, MOXKe OW TO-TOOpUAT BapuaHT 3a OMIIMOHHA Oopca € Ts 1a Oblie 9acT OT
BOb-Codust AL

Hpyr BasxkeH MOTHUB J1a ce pa3mupH JuueH3bT Ha bOb-Codusa A/l or Komucusirta 3a
(¢buHAHCOB HAA30p C U3JaBaHE Ha paspelieHHe 3a OMNepalud C OMIMA € TOBa, 4e
WHBECTHUTOPUTE OMXa MMajd B3MOXKHOCTTA J1a padoTAT ¢ eaHa IuiaTdopma 3a ThproBus, Ha
KOSITO €HOBPEMEHHO MOTaT Ja ThPryBaT aKIUH, JCPUBATUBHU WHCTPYMEHTH, a B HAKAKBO
0003puMo Obele - U BallyTa. ToBa 1€ CIeCTH MHOTO Pa3XOAHW W Pa3IndHU HEYJI00CTBa HA
TBPTOBITUTE.
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Cpenku ¢ akunn Ha BPb-Codma Al 2008-2017 rogvHa
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Juarpama 3. Cnencku ¢ akuuu Ha BOb — Codus Al 2008 — 2017 r.

[IpenumcTBara 3a UHBECTUTOPUTE B CIy4ail, Y€ JIMLEH3 34 THPIOBUS C JIEpUBATU CE
JlaJie Ha CeralllHus oneparop, ca Mo-MajKo pa3xoau, padboTa Ha e/Ha mIaTgopma, J0BEpHE OT
CTpaHa Ha YYyXXIECTPAHHUTE WHBECTUTOPU IO OTHOLICHHWE HA MOJACPHHU3ALMATA Ha
b®b-Coduss AJl m mo OTHOUIEHWE HAa WHOBATHBHOCTTA M, NPHUBJIMYAHE HA TIOBEYE
WHBECTUTOPH, paslIUpsBaHe Opos Ha WHCTPYMEHTHTE 3a TBHPrOBUS, BH3MOXKHOCT 3a
yIpaBJeHUE Ha PHUCKa, MOBUIIaBaHEe HAa MMHJDKa Ha Oopcara M3BBH U BHTpE B cTpaHaTa. He
0e3 3HAaueHHE € U 4Ye IIeHaTa Ha aKIMUTe Ha OOpCOBHUS OMEpaTOp Ha THPTYBaHHUTE IPYTH
aKIMM KaTo IpUIo Ime ce nokayu. [Ipm ToBa mosiokeHWe umMa BB3MOXKHOCT YacT OT
CIIECTSIBAHMATA M0 PA3JIMYHU KAaHAJM J1a 3all0YHAT J1a TeKaT, KaTo KpalhHa JAECTUHALMSA, KbM
bB®b-Codus A/.

3AKJIFOYEHUE

3a ga mMmame pa3BUT Ma3ap Ha JCPUBATUBHU HHCTPYMEHTH Ca HAIWIE BaKHU
oOcrositenctBa. KbM TAX ce OTHAcAT: HaluM4Me HA OTJIMYHO IOJATOTBEHA aKaJeMH4YHa
obmHoct B bwarapus. CeluecTByBaT 3HauuTeNeH Opoil BHCIIM y4eOHHU 3aBEJCHHS, KaKTO
IbpXKaBHU, Taka M YaCTHHU, B KOUTO MMa UKOHOMUYECKHU (aKyJITeTH, KbAETO CE MperoaaBatr
JUCLUIUINHY, CBBP3aHU C YIIPaBICHUETO HA PUCKA U I€PUBATUTE B YACTHOCT, U CE TOATOTBAT
OTJIMYHU CIIEIUAINCTU MO MpoOJeMHUTe Ha yNpaBICHUETO Ha pucka. Besko enHo n3vyakBaHe
01 o3HayaBasio ja ObAeM Mo-c1ab0 KOHKYPEHTHH Ha ocTraHaiuTe O6opcu B LleHTpanna u
N3rouna EBpomna u eBeHTyanHO /1a ObJieM MOTBbJIHATU OT JPYT MO-TOJISIM U 3HAUYUM Ia3apeH
Urpay; HaIMYuWe Ha pa3padOTEeHU KPUTEPHH U TpaBWiIa 32 €MHTHpaHE Ha JIEPUBATEIHU
MHCTPYMEHTH; HaJIMule Ha OOPCOBU UHAEKCH.

JlepuBaTUBHUTE MHCTPYMEHTH MMAT CBOETO OE3CIOPHO M MHOTO 3HAYUMO MSCTO B
CHbBPEMEHHOTO YIIPaBIIEHUE HA PUCKa. bharapckusT ma3ap onpeneaeHo U30CTaBa 3HAUUTEIHO
B IIpOlIeca Ha pa3BUBaHE HA pa3NUYHUTE (HOPMHU HA JCPUBATUBHU WHCTPYMEHTH U THPTrOBUSITA
¢ Tax. Cbe curypHocT 6u OmiI0 100pe TakuBa HHCTPYMEHTH J1a ObJaT BKIIFOYCHH B Hal-CKOPO
BpeMme Ha b®b, 3a 1a MOke HHBECTUTOPUTE J]a UMAT JIOCTOBE 32 yIpaBJeHUE Ha pucka. Tosa
e MpuBJIeYe JOMBIHUTENICH KamuTajd KbM (oHIOBaTa Oopca M KbM KalHUTAJOBHUS Ia3ap B
cTpaHarta u3001110, KOETO OM yBETMUMIIO HHTEPECa U KbM CTOKOBHTE OOPCH B CTpaHarTa.
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APPROACHES OF INTRODUCING THE PRINCIPLES
ABOUT THE BIOLOGICAL (ORGANIC) AGRICULTURE ON
ECHINACEA PURPUREA FOR CONTROL OF VIRAL
DISEASES
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National Riches, v. Beresotocha, Poltava District, Ukraine

Abstract: Echinacea purpurea (L.) Moench. is cultivated as medicinal, ornamental,
honey-bearing, essential oil-bearing and it is economically usefull culture for leading in crop-
rotations in different regions.

Alfalfa mosaic virus (AMV), Cucumber mosaic virus (CMV), Tomato spotted wilt
virus (TSWV), Tobacco mosaic virus (TMV) and Potato virus Y (PVY) were established on
E. purpurea in Bulgaria, as pathogens causing virus diseases that decreased the yield of
leaves, roots and seeds.

CMV, PVY, TSWV were established as viral pathogens in Ukraine by different
virological methods. Biological (organic) cultivation of purple coneflower was used in
Ukrainian private farm “Merkuriy”, Poltava district in 2016 and 2017. High humus content
was achieved by different methods of the organic agriculture: using of compost, crop
rotations, fallow land. The humus content of the black earth soil after 8 years with organic
agriculture in “Merkuriy” farm was 5,7% in comparison with the control field of black earth
soil with the conventional agriculture and the humus content — 2,6%. Purple coneflower
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plants with symptoms of virus diseases did not observed in the “Merkuriy” farm, but in the
control plantation Echinacea plants with chlorotic spotting were observed. The yield of
leaves, stems and flowers from purple coneflower, cultivated by organic agriculture was
4,58 t/ha on the second year in comparison with 3,93 t/ha for virus infected plants growth
under conventional agriculture. The yield of roots was 1,97 t/ha and 1,41 t/ha respectively.

Keywords: medicinal plants, Echinacea purpurea, viral diseases, effect of the organic
agriculture.

HEPCIHHEKTUBMU 3A BHE/IPAABAHE ITPUHLIUIIUTE HA
OPI'TAHUYHOTO 3EME/JIEJIME 3A KOHTPOJI HA
BUPYCHMU BOJIECTH 11O ECHINACEA PURPUREA

Bucrpa duxosal, Ingus Mumenko?, UBan Mumenko®, Anuna Jynuny?, JTroamuiaa
Laymenko*
! Unemumym no nousosnanue, azpomexHono2uu u 3auwuma na pacmenusma ,, Huxona
Ihwxkapos“, Cogus
’Kuescku nayuonanen ynueepcumem ,, Tapac Llesuenxo *“, HHI] Uncmumym no 6uono2us u
meouyuna, Kues, Yxpaiina
SHayuonanen ynusepcumem no 6uopecypcu u usnonséamne na npupooama, Kuee, Yipaiina
*Onumna cmanyus no nexapcmeenu pacmenus Kom Mncmunmyma no azpoekono2us u
usnonzeane Ha npupooHume bozamcmaa, c. bepezomoua, [lonmascka obnacm, Ypatina

Pe3ome: Echinacea purpurea (L.) Moench.ce oTrmexna Kato MeIUIIMHCKA,
JIeKOpaTHBHA, MEIOHOCHA M eTepUYHOMAcieHa KYJITypa, a ChIIO € IOJIe3HA 3a y4acTHE B
cenTO000paIIeHHsITa Ha pa3INdyHu 00J1aCcTH.

Bupycbr Ha monepHoBaTta Mmo3zaiika (Alfalfa mosaic virus - AMV), BUpPYCHT Ha
oOMKHOBeHaTa KpactaBuuHa wMmo3zaiika (Cucumber mosaic virus - CMV), BUpychT Ha
nomateHata Opon3oBocT (Tomato spotted wilt virus — TSWYV), BUpychT Ha TIOTIOHEBaTa
Mmo3aiika (Tobacco mosaic virus - TMV) u kaprodenust uncuwion Bupyc (Potato virus Y
PVY) 6sxa ycranoBenu 1o E. purpurea B bparapus kKaTo naTOreHd, IPUYUHIBALN BUPYCHH
0osecT, KOUTO HaMalsIBaT JOOMBa OT JIUCTA, KOPEHU U CEMEHA.

CMV, PVY, TSWV 06sxa ycTaHOBEHH Upe3 paziIMyHU BUPYCOJOTHUYHU METOJHM KaTo
BUPYCHU TaToreHu B YkpaitHa. OTriexnaHe Ha IypIypHa €XHHales NpH yCIOBUS Ha
OMOJIOTHYHO (OpPraHUYHO) 3eMeenue Oele MPUIIOKEHO B YKPAWHCKOTO YaCTHO 3E€MEIEIICKO
npennpustue ,,Mepkypuii”, IlontaBcka obmnact npe3 2016 u 2017 roaunu. Bucoko xymycHo
ChIbpXKaHUE Oellle MOCTUTHATO Ype3 HAKOM CIOCOOM Ha OMOJIOTMYHO 3eMefiesiie: TOpPEeHE ¢
obopcku Top, ceutboobpareHue, yepHa yrap. Cien 8§ TOIWHU ¢ OPTAaHWYHO 3€MENeNie B
3eMeIeNICKOTO CTOMACTBO ,,MepKypuil” XyMyCHOTO ChABp)KaHHE Ha yepHo3eM Oemre 5,7% B
CpPaBHEHHME C KOHTPOJIHO TIOJi€ Ha YEPHO3EM C MIPUJIOKEHO KOHBEHIIMOHAIHO 3eMeelue,
KBJIETO XyMyCHOTO ChAbpxkaHue Oemre 2,6%. Pactenus exuHaies cbC CUMITOMU Ha BUPYCHHU
3a0onaBaHusl He Osixa HaOMKOJaBaMU B CTOIMAHCTBOTO ,,MepKypHii, JOKaTO B KOHTPOJIHOTO
HacaxaeHue Osxa 3a0ensd3aHy pacTeHHs] eXMHALEes C XJIOPOTHYHO HANEeTHSBaHE IO JIMCTATA.
JloOuBBT OT nUCTa, CTHOJIAa U IBETOBE Ha MypIypHA €XHUHAallesl, KyJITUBHpaHa Ype3 OPraHuIHO
3emezenue, Oeme 4,58 T/xa Ha BTOpara roauHa B cpaBHeHHE ¢ 3,93 T/Xa 3a KOHTPOJHO
HaCaXJICHUE ¢ KOHBEHIIMOHATHO 3eMenenue. J[oouBsT ot kopenu Oemie 1,97 1/xa u 1,41 1/xa
PECIEKTUBHO.

KiarouoBu aymu: MeIMUMHCKU pacteHusi, Echinacea purpurea, BUpyCHH OOJECTH,
e(eKT OT OpraHUIHO 3eMeIeIe.
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BBbBEJIEHUE

JlekapcTBEHUTE pacTEHHUs ca IVIaBHU M3TOYHMILIM Ha CypoOBHUHA 3a (hapmanedTHUHATa,
XpaHUTEJIHATa W KO3METHMYHaTa NpOMHIUIEHOCT. bpos Ha nekapcTBata OT pacTHTENEH
IPOM3XO0J IOCTOSIHHO HApacTBa, 3allOTO T€ KAaTO IPAaBUIIO HE MPEIU3BUKBAT CTPAHUYHU
sBaeHus. Jlnec Hax 40% OT JieKapCTBEHUTE CPEJICTBA C€ M3TOTBIT OT PACTUTEIHA CYpOBHHA
(Uexman, 2006). 3aToBa HE MOXKE Ja C€ pa3uuTa 3a HaOaBsSHETO Ha OWJIKHUTE caMO OT
NPUPOAHU YCIIOBHUS, a OOJIIMHCTBOTO OT JIEKAPCTBEHUTE pAcTeHUss U B bwirapus, u B
VkpaiiHa ce oTraexjar B KyiaTypu. OTINIeXIaHETO Ha JIEKAPCTBEHU PACTEHMs € €IUH OT
TPaJULMOHHUTE OTPACAM Ha pPACTEHUEBBACTBOTO. CIOXKHOCTTA Ha KYJITHBUPAHETO €
CBbp3aHa ¢ M3MCKBAaHUATA HA JIEKAPCTBEHUTE PACTEHUS KbM YCIIOBUSTA HA OTTJIEKIAHE.

3a onTUMAaNTHUS PacTeX U pa3BUTHE € HEOOXOAMMO 00e3MeyaBaHEeTO Ha METUIIMHCKUTE
pacTeHHsI ¢ XpaHUTEIHU BEILECTBa, peau Bcuuko oprannynu (denpko, 2016). Kato ocHoBHO
TOopeHe ce BHacs o0opcku Top 20 TOHA Ha XeKTap. 3a pasjiMka OT NPUPOJHHUTE (PUTOLEHO3U
Py OTIIICKIAHETO B KYJITYPH JIEKAPCTBEHHTE PACTCHUs CTaBaT MO-YyBCTBUTEIHH KbM
¢uronarorenu. KynaTuBupaHHUTE JIEKapCTBEHM pAcCTeHHUsT HMAT MpsSKa 3aBUCUMOCT OT
BpeAUTEIN U UH(PEKINO3HU 00JiecTH ¢ I'bOHA, OaKTepHaiHa U BUpyCHa eTHoiorus (MueHko
u ap., 2009; I'nymenko, 2013; Bellardi et al., 2001; Dikova et al., 2010 u 2013). 3ary6ure ot
BpeAuTea U OOJeCTH ce IbJDKAT Ha CHIDKaBaHE MPOAYKTHMBHOCTTAa Ha KYJITYpUTE U
BJIOIIaBaHE KauecTBOTO Ha mpoaykimara (I'mymenko, 2013; Mumenko, 2015; Bellardi et al.,
2001; Dikova et al., 2010).

Bupycute, KouTo npenu3BUKBAT 3a00JIIBaHUS MO €TEPUYHOMACIEHH (apOMaTHH) U
MEAMIMHCKN pacTeHusl B bbirapus, ca MIMPOKO pa3NpOCTPaHEHU U IO 3E€JICHUYLH, LBETH,
HOJICKH U (ypakHH KyATypu. Bpenata BbpXy NpOJyKUMsATa NPU E€TEPUYHOMACIECHUTE U
MEAUIMHCKH KYJITYpH c€ H3pa3siBa B HaMalsiBaHE Ha JOOMBa M BIIOIIaBaHE KAayeCTBOTO OT
JHMCTHA Maca, IBETOBE, CEMEHA M KOPEHUIIIA.

Bupycu u BupycHu Oonectu 0sxa npoydeHu B buarapus upe3 ceponornunus ELISA
(DAS — ELISA) w/unu waaukaTopHu Metoau B Haa 30 Buaa eTepuUYHOMACICHU U
MEIUIMHCKH pacTenus 3a nepuoaa ot 2004 no 2017 r. PasnpocTpanenu B mpupojaTa BUPYCH
0s1xa JOKa3aHM Ha HMKOHOMHYECKH BaKHU ETEPUUYHOMACICHM W MEIUIMHCKU KYJITYpH:
Lavandula vera L., Coriandrum sativum L., Foeniculum vulgare L., Echinacea purpurea (L.)
Moench u ap. Pa3npocTpanenu B HacakaeHusATa BUpYCHH (uTonatorenu ca: Alfalfa mosaic
virus (AMV), Cucumber mosaic virus (CMV), Tomato spotted wilt virus (TSWV), Tobacco
mosaic virus (TMV), Broad bean wilt virus (BBWYV), Celery mosaic virus (CeMV), Potato
virus Y (PVY) u Tobacco rattle virus (TRV); (dukosa, 2012; Dikova, 2010, 2011, 2015,
2016).

BbBexxnaHeTo Ha OMOJOTHYHO 3eMenenue oT ¢hepMepu, OTIIISKIAIN METUIUHCKU U
apoOMaTHU pacTeHHsl, OU MOBUILMIO KaYeCTBOTO HA TAXHATa MPOAYKIUS C OIJIe] Ha Ola3BaHe
Ha YOBEIIKOTO 3/paBe.

Echinacea purpurea (L.) Moench. € MHOTOroAMIIHO TPEBUCTO pACTEHHE OT
cemeiicTBO Asteraceae. PonnHa Ha exuHanesTa ca U3TOYHHUTE W IOXHU paionn Ha CAIL,
KBAETO T pacTe B NpPEAIUIaHMHCKU MpepuH U IsAchuHU Operoe Ha peku (Lim, 2014). B
NPOMUIIIEHM Mamabu T ce KyiATHBUpa B ceBepozamagnHute miatu Ha CAILl, 3amagna
Kanaga, lOxna Adpuka, Ascrpamus, Hosa 3emannus, HOxna Amepuka u Espomna.
ExuHanesta ce oTriexnaa KaTo BakKHAa MEAMIIMHCKA Kyiartypa B bbirapus u VYkpaiiHa.
W3BectHu ca moseue ot 300 jexkapCTBEHM MpenapaTtv OT pa3HU BUAOBE E€XUHALES, KOUTO
nekysatr 70 pazauunu Oosectu. IlpenapaTure oT exuHales MOBUILABAT 3aILUTHUTE CHJIM Ha
OpraHusMa, 3alloTO CTUMYJIHMpAT UMyHHaTa cuctema. M3mos3BaHeTo Ha NMpenapaTHTe - BbB
BUJ Ha JpakeTa, CUPOIH, KpEMOBE - € €(DEeKTUBHO cpellly OaKkTepuaHu U BUPYCHU MH(EKIUN
IpY PECIUPATOPHHU U XPOHUYHHU KOKHHU M YPOJIOTUYHU 3a00JISIBAHUS C aBTOMMYHEH XapakTep.
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Mitaam mucTa OT eXHHaIes TOpu J00aBsT MPH MPUTOTBSHE HA cajaTh. Taka 4e Ta3H KyJaTypa
ce SBsSBAa MEIUIIMHCKA, JIEKOpaTHBHA, MEIOHOCHA, €TEPUYHOMACIICHA, U JaXKe 332 XpaHa KaTo
canata (CamopoaoB u ap., 1996; CamoponoB u Ilocmenos, 1999, 2000; Barrett, 2003). Ts
CBIIIO CE OMpeIess KaT0O NKOHOMHUYECKH IMOJIe3Ha KyJITypa 3a BbBEKIaHe B CEUTOOOOpaIieHue
B Pa3IMYHU PEerHoHU. B bhirapus ca yCTaHOBEHH CJCIHUTE BHPYCH B CMECCHA WIH B
camocrositenna uHbekuust npu Echinacea purpurea: AMV, CMV, PVY, TMV u TSWV
(uxoBa, 2012; Dikova, 2011, 2015, 2016).

[lenTa Ha paboraTta € Ja c€ YCTAaHOBSIT MKOHOMHYECKH BaXHU BUPYCHH 3a00JISIBaHHS,
HaMaJIsBaIly T0OWBa Ha Jpora Npu exuHanes -Echinacea purpurea (L.) Moench. B bearapust
u YKpaifHa U Ja ce u3clie[iBa U MpeAcTaBu e(PEeKTHhT OT OTIIICKAAHETO HAa Ta3U MEIUIIMHCKA
KyJITypa B yCIIOBUSITA HA OMOJIOTUYHO (OPraHUYHO) 3eMeIEIHeE.

MATEPHUAJI U METO/IHN

N3cneaBanusaTa 3a yCTaHOBSIBAHE HAa BUPYCHHU 3a00JSBaHUS NIPU MypITypHA eXUHAIEs
0sixa nposeneHu B bbarapus B MHCTUTyTa MO MOYBO3HAHKE, arpOTEXHOJOTUU U 3allUTa Ha
pacrenusara (UIIA3P), karo Osixa HM3MON3BaHM JUATHOCTUYHH BUPYCOJIOTUYHH METOJIU:
ELISA meton (DAS-ELISA) ciopen (Clark and Adams, 1977) u undexktupane ¢ BUpycu Ha
UHIMKAaTOpHU TecToBU pacteHust cnopen Noordam (1973). 3a DAS-ELISA wusnon3Baxme
aHTUCepYMH, 3aKyneHu oT repmanckara ¢upma LOEWE, Biochemica. ExctunkimonHute
CTOMHOCTH, M3MEpPEHH 3a NMPOOHMTE OT EXMHAICeBH PACTeHMs (31paBH M HMHQPEKTHPAHH OT
BUpYCH), OsXa MOJJIOKEHH HAa CTAaTUCTHUUECKHU aHajIu3 Mo kpurepus Ha Student, uutupan ot
Jlnpnancku (1988). B bbearapus BulyanmHaTa AMAarHOCTUKA 3a YCTAaHOBSBAHE HAa BUPYCHU
0oJiecTH, KakKTO U ChHOMpaHETO Ha MpoOM 3a aHANIM3, OsXa MPOBEIEHU B €HO CXHMHAIICEBO
Haca)kJIEHUE B OIIMTHOTO NoJjie Ha MHcTUTyTa 10 po3aTa, €TEpUYHOMACIIEHUTE U MEAULIMHCKU
kyatypu (MPEMK) B Kazannpk W B JIpyro exwHareeBO HaCaXJICHHE, Pa3MOJIOKEHO B
3eJIEHYyKOBa I'paJiiHa B OKOJIHOCTUTE Ha Ka3aHIbK.

B Vkpaiitna, B buonornueckus ®axynrer Ha Kuesckus VYnuBepcurer ,,Tapac
[IleBueHk0”, 3a NUArHOCTUKA HAa BUPYCHHU 3a00JABaHMs TO eXWHales Osxa HW3MOI3BAaHU
CJIEHUTE METOIU: BU3yasiHa auarHoctuka, ELISA meTon, enekTpoHHa MHUKpPOCKONUS W
nonuMepasHa BeprxkHa peakuus (PCR) (Mumenko, 2015, /lukosa u ap., 2015).

Onuture 1O OWoMorMuHO 3emenenue Osixa mpoBenenn 2016-2017 roguHa BBHB
depmepckoTo cTomaHcTBO ,,Mepkypuii”®, [lontaBcka oGiacT, Ha 4yepHO3eM. 3a KOHTpoJa
CITy>Kellle HacaXJeHue oT exuHaues - Echinacea purpurea (L.) Moench., copt YaposHua,
OTINIeKJIaHA B ceuTOooOpalieHre IMoBeue OT § TOAMHU MO TPaJUIMOHHA TEXHOJIOTHS.
ATpOXMMHYECKHAT aHAIM3 Ha MoYBaTa Oe¢ M3BBpIIEH o MeTon Ha Punbkuc u Homnepmopd
(1982). Cemenara ot exunaues 0sxa Hacsatu 2016 1. Ilpeau exunanesTa B NpobDKEHUE HA
6 TOUHM IUIOIITa € Oujla macHile 3a eIbp porat JoOUTHK, 32€TO OT MHOTOTOJIUIITHU TPEBH.
Cnen mnacumero 6 TroguHM Ha TOBa IIOJIE CE€ pEAyBaT: JIIOLEPHA, XUTHU CBC CIATa
MOBBPXHOCT, 3€JIeHYylM, uepHa yrap. Ha monmeTto He ce BHacAT MUHEpAaTHH TOPOBE U
XUMUYECKH CpEJICTBA 3a pacTUTENIHA 3amuTa. B mbpBUTE 2 TOAMHM OT BEreTamusTa Ha
exuHanesta — 2016 u 2017, B mosieTto ¢ OHOJOTMYHO 3€MENENue C€ W3MOJ3Ba pbhUHA
00paboTKa Cpellly IJIEBEINTE U Pa3pOXKBAaHE HA MEXypeusTa.

Cnen BusyanHu oOcienBaHus U (PEHONOTMYHU HAOMIOACHUS HA PacTeHMs MypITypHa
exuHaless OT CTONAaHCTBOTO ,MepKypuil“ c OHMOJIOTHYHO 3eMmenenue Osixa H3BBbPLICHU
aHAIM3M Ha pacTuTeNHU mnpobu B buonormunus d¢akynrer Ha KueBckusi yHHBEpCHUTET
"T. [lleBuenko" B VYkpaitHa upe3 umyHopepmenten ananu3 (DAS-ELISA) ¢ Tbprocku
tect-cucteMu Ha ¢upma LOEWE, I'epmanus. CraTucTtudeckara OlEHKa Ha IOJTYYEHHUTE
pesynraru 6e mpoBeieHa 0 MeToIa Ha qucrniepcuonaus ananu3 (Jocmexos, 1985).
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PE3YJTATHU U OBCBHKXKIAHE
YcTaHOBeHHTE CHUMITOMH Ha BHPYCHHM 3a0oisiBaHus B bwirapus u YkpaitHa ca
npeacTaBeHu Ha Tabio 1.

Ta6ao |. Cumntomu Ha BUpycHU 3a0omsiBanus 1o Echinacea purpurea (L.) Moench
@urypu 1 u 2 - B bearapus; @urypu 3 u 4 — B Ykpaiina

®ur. 1. XKbparo-3enena Mo3alika, KbITO

HaIICTHsABaHE, HEKPO3a 110 JIMCTaTa Ha ®ur. 2. Mo3aiika u 1epopMalyu 110 JIMCTa
E. purpurea, npyuuHEeHN OT BUPYCHU Ha E. purpurea, npuunaenu or CMV
(uronaToreHun BJISIBO - O€3CUMIITOMEH, 3paB JIHCT

|

I

@ur. 4. E. purpurea, copt YapoBHula
BJIICHO — CHMIITOMH Ha XJIOPOTHYHA
MoO3aiiKa Mo JIMCTa OT €AHOTOUIITHO

pacreHue

@wr. 3. E. purpurea, copt YapoBHuna -
CHUMIITOMHM Ha bBJTO HalleTHSIBaHE U
nedopmannu 1o aucTaTa Ha ABETOANIIHU
pacteHus BbB (paza rbprex

B bobarapus B HacaxaeHue, HAMHUPAIIO C€ B 3€JIEHYYKOBa T'paJiHa Ha aTyBHAIHO-
nenyBUaHH TouBH, Tipe3 2009 roamHa yCTaHOBHXME MHOTO PACTEHHS ChC CHMITOMH Ha
BUpYCHU 3abomsiBanus. [Ipu oOcnenBane 3abens3axmMe HE caMO XJIOPOTUYHO HAIETHSBAHE 110
nuctata (tabdmo I, ¢ur. 1), HO U CHIHM MO3alHYHU CUMIITOMH, MPEIU3BUKBAIIN JehopMaIiuu
(tabmno I, ¢ur. 2). B VkpaiiHa B eXuHAICeBU HACAXKACHUS, 00pabOTBaHU U TOJABPKAHU C
KOHBCHIIMOHAJTHA METOJIM Ha arpOTEXHHUKA M PACTHUTEIHA 3allUTa, ChII0 KaKTO U B brirapus
ca yCTaHOBEHM BUpPYCHM 3abomsBanus. [lpu ¢denHomormunu HaOmoaeHHUA ca 3alensi3aHu
CHUMIITOMH Ha XJIOPOTHYHO HANETHSBAHE U U3peOHSIBaHE TIOPaIy HArbpUBaHE U JehopMaruu
Ha sucraTa (tabno I, ¢ur. 3 u dur. 4).
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PesynTature oT npoyuBanusita B bbiarapus Ha BUpycHUTE 0OJIECTH B IBE HACAXKICHUS
OT eXHMHaIles B OKOJIHOCTHTE Ha Tpaa Kazanimbk ca mpencraBenu Ha gurypute B Tabmo 1.

B exunaneeBoTo HacakeHHE Ha 3eJIEHYyKOBaTa TIpaJlHAa YCTAaHOBUXME Upe3
DAS-ELISA nBa MHOTO pa3mpocTpaHEHH 0 3eMeeNICKH KynTypH Bupycu: Cucumber mosaic
virus (CMV) u Alfalfa mosaic virus (AMV). Pesynrtature nokaszaxa, 4e ot 15 mpoOwu,
CchOpaHU OT PACTECHHUs EXHWHAIEsS ChC CHJIHO U TO0-c1ab0 M3pa3eHu CHUMITOMH Ha BUPYCHU
3a0onaBanus, B 13 pactenust ycranosuxme CMV (tabmo 11, ¢ur. 5) u B 10 pacrenus — AMV
(tabno II, ¢ur. 6). B 9 6pos or pacrenusta CMV ce noka3Ba BbB BHCOKAa BHpPYCHA
KoHIeHTpamus — a0 2,097 ontuuecku equuui (OD), a B 3 oT pactenusita — AMV ¢ BbB
BHCOKa BUpycHa KoHreHTpamus 10 1,051 (OD) (ta6no 11, ¢ur. 5 u dwur. 6).

TaoJo I1. Pesynratu ot ananus upe3 DAS-ELISA Ha pacTeHus exuHaues oT 2 HaCaKACHUs C
Echinacea purpurea (L.) Moench

CMV

3
2 i

1 L1 H = CMV
0 ||”||||||| |

1 357 911131517

AMV

2.5

1.5

B AMY

1
0.5 Ill
0 I|I|I|I|I|I|I|.|I|I.II.lll.l

1 3 57 9 11131517

@ur. 5. YcranossBane Ha CMV npe3 2009 r.;

@ur. 6. YcranossBane Ha AMV mipe3 2009 r.;

Cut off e 0,313 ontuuecku equnuiu (OD) Cut off € 0,277 OD
cCMV AMV
0.8 1 .2
1
0.6 0.8
0.4 0.6
mCMY | mAMV

02 0.4

0.2 -

0 A o -

1 3 5 7 9 11 13

1 3 5 7 9 11 13

®ur. 7. YcranossBane Ha CMV npe3 2010 r.
Cut off - 0, 291 OD

@ur. 8. YcranossBane Ha AMV mpe3 2010 1.
Cut off - 0,277 OD
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TMV TSWV

0.8 0.5
0.6 0.4

0.3 -
0.4

uTMV 0.2 1 TSWV
0.2 01 -
0 - o |
1 3 5 7 9 11 13 1 3 5 7 9 11 13

@ur. 9. Ycranosasane Ha TMV mpe3 2010 . ®ur. 10. Ycranosasane Ha TSWYV npe3 2010
Cut off - 0,347 OD r. Cut off - 0,225 OD

Jlecenoa: Cut oﬂe cpaHU4YHa €KCMUHKYUOHHA CmOﬁHOCWl, ozHadYaeauiad eKCmuHKyuasma Ha
ompuyameinama KOHmpoJid, YMHOMCEHA No 2,5 Ekmumcuuomtume cmotinocmu  3d np06u om
exunayeesu pacmenus Hao cmoiinocmma na Cut oﬁ’ce cdumam 3d nojodcumennu, m.e. exunayeesume
pacmerust ca eupycorocumenu.

®@ur. 11. Cumnromu Ha uzonat Ha Cucumber mosaic virus (CMV), mpou3sxoxaary ot
Echinacea purpurea, na TectoBoto pacrenne Nicotiana tabacum cv. Samsun NN
(M3KyCTBEHA MHOKYJIAIINSA)

BTopoTO exuHaleeBo HacaKJIeHUE Ha U3IY>KEHH KaHEJIECHOTOPCKU IMOYBH, KOETO C€
Hamuparie B onutHoTo Tosie Ha UPEMK B Kazaunbk, 0 B ChCEICTBO C pa3iuyHU BUIOBE
apoMaTHU ¥ MEAMIIMHCKH PACTEHHs, KOeTo Oelle OT 3HAa4YeHHE 3a YCTAaHOBEHUTE BUPYCHU
3a0onaBanus. Pesynratute oT aHanusa Ha 11 pacTenus 3a 4 UKOHOMUYECKU BaKHU BUPYCHU
dutonarorenu: Alfalfa mosaic virus (AMV), Cucumber mosaic virus (CMV), Tobacco
mosaic virus (TMV) u Tomato spotted wilt virus (TSWV), nokazaxa cneaHoro: B Haif roiasm
Opoii pactenus (8) ycranoBuxme AMV, cinensan or TMV B 4 pacrenus u CMVu TSWV B o
3 pacrenus (tabno II, purypu or 7 no 10). BupycHara xoHUEHTpanust U NMpU YETHPUTE
BUpyca € He MHOro Bucoka - oT 0,3 mo 0,6 (OD). Ta3u KoHIEHTpalus ChOTBETCTBAIIEC Ha
YMEPEHOTO HaleTHsBaHe, HaO0JaBaHO MO pacTeHuATa. J[MarHocTULIMpaHEeTO Ha M30J1aT Ha
CMYV ot exuHaiieeBo pacTeHre 0e M3BBPIICHO U Upe3 TeCT pacTEHUE OT MHIUKATOPHUS BUJ
Nicotiana tabacum cv. Samsun NN (¢ur. 11). B exunaneeBoro Hacaxaenne or MPEMK
Hali-pa3npoctpaneH npe3 2010 r. ce okaza AMV, koeTo ce AbJKelle Ha TOCTONPUEMHUIIUTE
Ha TO3HM BUPYC OKOJIO €XMHAIIEeBOTO HacaxaeHue. AMV Oe ycTaHOBEH mapajiesTHO U B APYTH
BUJIOBE apOMaTHU W MEIHMLMHCKU pacTeHus, kato Lavandula angustifolia (Miln.), Ruta
graveolens (L.), xakTo ¥ JIOIlepHa, HaAMUpalla c€ HeAaleye OT HWHCTUTYTCKUTE OMUTHU
nosieta. ClemoBaTeIHO JOMHHUPAI NP BUPYCHUTE 3a00JSIBAHUS C€ SBSIBA €IUH WIH JIPYT
BUPYC B 3aBUCHMOCT OT CBhCEJIHHUTE TOCTONPHUEMHMIIM — B 3€JIeHUyKOBaTa rpajavHa Oerie

=203 =
Academic publishing house ,, Talent
University of agribusiness and rural development - Bulgaria




Cnucanue 3a Hayka ,,Hoeo 3uanue* 7-2 (2018)

CMYV, a B onutHoTto niosie Ha UPEMK — AMV. B Hskou ciiy4aun HaneTHSIBAHETO C BUPYCEH
IIPOM3XOJl NIPH €XMHALEATA € CBBP3aHO M C YBSIXBaHE, U3CHXBAHE U HAITBJIHO 3arMBaHE NPHU
HsKkou pacteHus. Ilpu TakuBa pacTeHus 1OOMBBT Ha KOPEHHINA, JIMCTHA Maca U CEMEHa €
HE3HA4YUTENEH WIM HUKaKkbB. B exuHalleeBUTE HacaXk/IE€HUs Ha 3€JIEHYYKOBaTa rpajvHa U B
onutHoTo mnoje Ha MPEMK Bektopute Ha AMV u CMV- JIHCTHU BBIIKH, BEKTOPUTE Ha
TSWYV - tpuncu, Ha TMV- MexaHu4Ha MPEHOCUMOCT, U APYTH BHJIOBE PACTEHHS B OIU30CT
JI0 €XUHALIeeBUTE HAaCaXJEHUs, KOMTO Osixa pe3epBoapu Ha BHpYyCHaTa HWHQEKIMs,
crnocobcTtBaxa paszsuruero Ha Buposute. IIpes 2010 roauna pasmepbT Ha BHpoO3aTa IO
pacrenust E. purpurea OT 3el€HUyKOBaTa TIpaJuHa OJaronpusATCTBa NPOBEXKIAHE Ha
OMOMETPUYHU H3MEpBaHUsA, OJlarofapeHue Ha KOUTO IOJIyYUXME JaHHM 32 BIUSHHME Ha
BUpycHaTa HH(QEKIUs BbpXy JO00MBa OT KOpEHHINa, JUCTHa Maca U cemeHa. Cropen
Dikova et al. (2010, 2013) 100uBBT OT KOpPEHUIIa HA BUPYCHO OOJIHU M HAllETHEHH PAaCTeHUS
exuHaues € 4-5 MbTU NO-HUCHK B CpaBHEHHE C OE3CMMITOMHUTE (37paBUTE) PACTEHHS OT
cbus BuA. Mnm nuncBa JOoOMB Ha CeMEHa, WM € JABOMHO IO-HUCBHK IPHU HANETHEHU
pacTeHHsl exuHalesi B CpaBHEHUE Cbc Oe3cumMnToMHUTE. J|0OMBBT Ha JIMCTHA Maca € OT
JBOMHO /10 HAKOJIKO ITbTH IIO-HMCBK IIPY HAIlETHEHUTE PACTEHUS €XUHALEs] B CPaBHEHHE C
6escumnToMHUTEe. Pe3ynTature OT YCTAaHOBSIBAaHETO HA BHPYCHHM 3a00JIIBaHUS B JBE
NPOM3BOJIHY €XMHAIIEeBU HacaxJeHUs B beiarapus mokaszaxa, ye Te3u 3a00JsBaHMs Morar Jia
HaHecaT KOJIMYECTBEHO M KaueCTBEHO HaMallsgBaHE Ha J100MBa M 3aTOBa € LIEeJIechoOpa3HO
NpUIaraHeTo Ha BCUYKU Bb3MOXKHU CIIOCOOM 32 MOBHIIABAHE HA XyMYCHOTO ChIbpPXKaHHE 32
rapaHTUpaHo OMONPOM3BOJACTBOTO Ha KauyecTBeHa Apora. Cropea nUTEpaTypHHUTE JaHHU
NypIypHaTa exXuHales ce Hamaja OT JeCeTHMHAa BUpYycCa, KaTo €XerojHo ce HabiroaaBat
CUMITOMH IO pacTeHMsTa ¢ pasnuyHa cuia (Mumenko, 2015; Jukosa u np., 2015). Hsakou
ot Bupycure: AMV, CMV, TSWV, TMV u PVY, Bauzar B jgecatkata Ha UKOHOMHYECKH
Hali-3HAYMMHUTE BHPYCH B CBETa. YCTAaHOBEHWTE B bbiarapusa m B YKpailHa BHPYCHH
¢duTOnaTOreHu ce OTHACAT KbM Ta3M JECsTKA.

B Vkpaiina npu obcnensane Ha Osma exunanes (Echinacea pallida), (Nutt), copt
»KpacaBuna Ha npepusara’ B OnuTHaTa CTaHIMS 1O JIEKApCTBEHU pacTeHus B bepeszoroua
npe3 2009-2016 He ca OTKpUTH NOpakeHHs OT BUPYCHM OosiecTu OnarojapeHue Ha
OMOJIOTHYHOTO 3eMeJeNine, KOETO BCe MOBEUYE Ce pa3lpoCTpaHsBa B YKpaiiHa, a U B CBeTa.
TepMUHBT ,,OpraHUYHO CEJICKO CTOMAHCTBO~ OOEIMHSABA BCHUYKH CHCTEMU Ha CEJICKOTO
CTONIAHCTBO, KOMTO CE€ 3aHMMaBaT C IIPOM3BOJACTBO HA CEJICKOCTONAHCKA IPOIyKIuS,
U3I0JI3BAaliKi METOM, Oe30macHu 3a okosiHaTa cpena. Ceprudunupanure NpoOU3BOAUTENHN Ha
OpraHMYHa MPOAYKIUS C€ MPUIbPKAT KbM IPHUETUTE B LIEIUS CBAT NMPUHLIMIIN, BHEIPEHU B
MECTHOTO MKOHOMUYECKO, T€OKJIMMAaTHUECKO U KYJITYpPHO OOKpBkeHne. OpraHndHoTO CEJICKO
CTONIAHCTBO € 3/1paBH: (epMep, IPOLYKIHS U OKOJHA cpeja. M3non3Banute B OpraHMYHOTO
3eMeJiele METOIM C€ OCHOBaBaT HAa €CTECTBEHUTE KAaueCTBAa HA PACTEHUATA, )KUBOTHUTE U
nanamadra. M3BecTHO €, 4e NMPOU3BOAMUTENNUTE HAa E€KOJOTMYHM NMPOJYKTHU C€ OTKa3BaT OT
TEXHOJOTMH, KOWTO 3aIUlalliBaT YOBELIKOTO 3/paBe, H3TOIIABAT PECYpCUTE, 3aMbpCsABAT
BB3yXa U Bojara. CHUCTEMUTE 32 OPraHUYHO 3EMEAEINE PA3IIIEKIAT IOUYBEHOTO IUIOAOPOINE
KaTo KJII0Y KbM YCIEIIHOTO MPOU3BOJCTBO. TE€XHOJOTHUTE 3a MOBMILIABAHE HA MOYBEHOTO
IUIOJIOPOJIME C€ OCHOBaBaT Ha OamaHca Ha (U3UYHUTE, XUMUYHUTE M OHOJOTUYHHTE
XapaKTepUCTHKU Ha moyBaTa. OOIMIONPHU3HATUTE B CBETA CPEJICTBA 32 OPraHUYHO 3eMefenne
ca: cenTO0OOpaIeHus, OTIIIEKIaHEe Ha TPEBU 3a €ApHUs poraT JOOWUTHK, M3IMOJI3BaHE Ha
3€JIEH0 TOpEeHE, W3MOJ3BaHe Ha OHOJOTMYHHUTE OTHAAbLIM OT PACTEHUS M IKUBOTHH,
€HEeprocrecTsABaIlll arpOTEXHOJOIUH, JO03MPAaHO BHACSHE HAa HEOOXOJUMHTE MUHEpPATHU
BemectBa criopea (European Parliamentary Research Service, 2015). Jluaep B OpraHu4HOTO
CEJICKOCTONAHCKO MTPOU3BOJICTBO B YKpaiiHa € MpeaAnpusaTHeTo ,,Arpoekosnorus” B [lonraBcka
obnact. Ha mosterata Ha ToBa npeanpustre Bede 40 TOOUHU HE C€ M3MOJ3BAT MECTUITUAN U
MHUHEpaJIHO TOpeHe. M3mon3BaHeTO Ha OpPraHUYHO TOpeHe (IPeropsyi O0OpPCKH TOp U
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OMOJIOTMYHU OTMAIBIM OT PACTEHUEBBACTBOTO U IKUBOTHOBBACTBOTO) € OOE3MeYnso
©KETOJHUA PAcTeXK Ha XyMYCHOTO chabpkanue. Ilo manam ot 2015 rommHa cpeaHOTO
ChAbpKaHWE Ha XyMyC B IOYBaTa Ha CTONAHCTBOTO ,Arpoekosiorus” Owino 5,2%. 3a
CpaBHEHHE TOJTABCKUTE YEPHO3EMH IOHACTOSIIEM MMaT ChAbpXKaHHE Ha Xymyc OoT 2,6 10
3,6%. Antonets & Mishchenko (2016) ycraHOBHIM, Y€ B yCIOBUATA HA ABJITO U3IOJI3BAaHE HA
cUcTeMaTa 3a OpPraHMYHO 3EMEJeHe Ce HaMallsiBa ONAacHOCTTAa OT BHPYCHH OoiecTd 3a
MOHIKaBaHe Ha I0OMBA OT KUTHH ChC CJIATA TOBBPXHOCT.

HabmiogenneTo mo BpeMe Ha BereTanusTa Ha IypIypHaTa e€XWHAIes Ipe3 IbpBara
roJuHa OT OTIJIKIAHETO B CTOMAHCTBOTO ,Mepkypuil” ¢ mnpuiaraHe crnocooutre Ha
OHMOJIOTUYHO 3eMeJeNne MOKa3Ba OTChCTBUE HA CUMIITOMH Ha BUpycHa nHpeknus (¢ur. 12a).
AHaJIOTMYHU pe3yJITaTH ca OTYETEHHW W TIpe3 MposieTTa Ha BTopaTta roamHa — 2017, karo
OTHOBO HE Ca YCTAaHOBEHU CHUMIITOMH Ha BHPYCHHM OOJIECTH MO €XHMHAIICeBUTE PACTCHHS B
yCIIOBUSATA Ha OpraHudHo 3emeaenue (pur. 126 u pur. 12B).

Qurypa 12a Qurypa 126 Q®urypa 128

®ur. 12. 3x1paBu pacteHus exuHanes, copt YapoBHHIIA OT CTONAHCTBO ,,MepKypuii” B
YCIJIOBHS HAa OPTaHUYHO 3eMeenue: 12a — mppBa roanHa Ha OTIiIeX1ane, OKToMBpH 2016 r.;
126 u 12B — BTOpa roaunHa ot BereTanusTa: 126 - paza Oyronusanus, 25 mait 2017 r.;

12B - (haza navano Ha pdTexk, 16 roru 2017

/ fm k, :
Qurypa 13a Qurypa 136

®@ur. 13. 3xpaBu pacteHus exuHanes, copt ,,YapoBHHIIA” OT CTOMAHCTBO ,,MepKypHii BbB
¢aza upprex: 13a - 23.07.2017 (cps3anu 3a uzcymanane); 136 — oktomBpu, 2017 .
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Pesynrarure ot umyHodepmenTaus aHanm3 (DAS-ELISA) B Ykpaiina nmokazaxa, 4e B
pacteHusiTa TypHypHa exuHanes - FEchinacea purpurea, OTTICKIAHW C EJIEMEHTH Ha
OpraHWYHO 3EeMelejNe B YacTHOTO MpeanpusThe ,Mepkypuil”, HE ca OTKPUTH
BUpyCOHOCUTENN Ha cieanute 8 Bupyca: CMV, PVY, TMV, TSWV, Potato leaf roll virus
(PLRYV), Tomato aspermy virus (TAV) u Tobacco rattle virus (TRV) (¢dur. 14).

E 405 um

0.8

0.6
0.4

0.2

PVY CMV TRV PLRV TAV ™V TSWV  HeraTHBHBII IO3MTHRHBII
KOHTPONL  KOHTPOJh

@ur. 14. YcraHoBsiBaHE OTCHCTBUETO HAa BUPYCHA HH(EKIMS ITPU CEAEM UKOHOMHYECKU
Ba)XHU BUPYCHH (PUTONIATOTCHU B PACTCHHUs My PIypHA eXuHales, copT YapoBHUIIA HA 1aTa
16.06.2017

Ha monero B mnpeanpustuero ,Mepkypuii’ B YkpaiiHa Oemie HaOJIr01aBaHO
OTCHCTBUETO HAa KPBIOBH M KOHIIGHTPHYHU JKBJITU TETHA, XBITO-3€JICHA MO3aiika U JIPyTU
CUMITOMHU Ha BUPYCHHU 3a00JIIBaHUS 110 JIMCTaTa Ha MypIypHATa eXuHaIes B yCIOBUSATA Ha
OPraHUYHOTO 3€MEJeNIUe W TOBa MOXE Ja ce OOSICHH C ONTHMAIHOTO o0e3redyaBaHe ¢
XpaHUTEJHU €JIEMEHTH Ha PACTEHUSTA, 32 KOETO CBUAETEIICTBAIlIEC HAall-HAMPE]] ChAbPKAHHUETO
Ha XyMYyC, KOWTO ChCTaBisiBaiie 5,7%, B CpaBHEHHE C XyMyca B KOHTPOJIHOTO mosie — 2,6%
(Mumenko u ap., 2017) (dur. 13a u ¢dur. 136). Ykpauncku asropu (Kpacwmmosenp, 2013;
Kopanuyk wu nap., 2014) ca ycraHOBWIM, Y€ OpPraHM4YHOTO 3eMmezenue oOe3neuyaBa u
OanmaHcupane Ha eHToMo(ayHaTa, KaTo ce Ch3ZaBaT MPHUPOJAHMU YCIOBHUS 32 CHIKaBaHE
YHCJICHOCTTa Ha BEKTOPHTE, NMPEHOCUTEIH Ha (PUTONATOT€HHU BHPYCH, KOETO TOBEXKAA IO
CHI)KaBaHE PAaBHUIIETO Ha 3a00JII€MOCT B 3eMeJIeIICKUTE Ky nTypu. OpraHn4HoTO 3eMeenue,
IpyU KOETO ce MOoA00psBaT CBOWCTBAaTa Ha IMOYBATa, MMa TOJOXKHUTEIHO BIHSHUE BBPXY
pasIMYHU BHJIOBE JIEKapcTBEHU pacTteHus B ['vprus (Solomou et al., 2017). HoOuBbT OT
Ha/J3€MHa Maca OT IypIypHaTa €XWHaless B YKPauHCKOTO Mpeanpusitue ,,Mepkypuii’ ¢
OpraHMYHO 3eMeJleliieé Ha BTOpaTa roJvWHa OT Bereranusara cheTaBisBamie 45,8 T/xa cyxa
Maca, JIOKaTo TpH KOHTPOJHUS BapuaHT Oe3 opraHmyHO 3emezaenue Oemre 39,3 T/xa cyxa
Maca. JIoOMBBT OT KOpEHHUIIaTa Ha €XUHAlles] ChCTaBIsiBa MPU OPraHUYHOTO 3EeMEJeNne —
19,7 1/xa, a Ipu KOHTPOJIHUS BapuaHT 0e3 opraHudHo 3emezenue — 14,1 1/xa.

3AKJIIOYEHUE

PesynTtature OT ycTaHOBsiIBaHE Ha BUPYCHHU 3a0OJsiBaHUs [0 MypIypHa eXHUHales
E. purpurea mokazaxa, 4ye TakuBa C€ SIBSIBAT €XErOJHO B EXHHAIICEBUTE HACAXKICHUS Ha
bobirapusa u Ykpaiina. Pesynratute oT mpoBECHUTE U3CIIeIBaHUA B YKpailHa M0 OTIVICKIaHE
Ha TyprypHa exuHanes E. purpurea B yCJIOBUS Ha OPraHUYHO 3€MECNIUE IOKa3BaT, 4e
OTCHCTBAT OCHOBHHMTE CHMIITOMH Ha BHPYCHHM 3a0OJSIBaHUS MO JUCTaTa Ha PAacTEHUsATA —
KBJITH KPBIOBHU IETHA, KBJITO-3€JIeHa Mo3aiika U aedopmanuu. OCBeH TOBa Ha IMOJETO Ha
OpEeanpusITHETO ,,MepKypHuil” ¢ MNpUIOKEHHE Ha HIKOM OT MPHHIMINUTE HA OHOJOTUYHO
(opraHu4HO) 3eMeeNe Ce yCTAaHOBH IMO-BHCOK JTOOMB Ha Ha/J3€MHAa Maca W KOPEHHUINA B
CpaBHEHME C KOHTPOJIHUS BapHAHT Ha OTIJIEKAAHE HA eXUHAIes IO KOHBEHI[MOHATICH HAYUH.
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Abstract: Good agricultural practices have been presented in the cultivation of
traditional and non-traditional crops in the conditions of organic farming through the example
of the unconventional ancient cereal crop Eragrostis tef. Some recommendations and
peculiarities of its cultivation are presented.
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MOHHUTOPUHI' HA JOBPUTE 3EMEAEJICKH IPAKTUKHA
IHPU TPAANIIMOHHHU U HETPAJULIUOHHU KYJITYPU B
YCJIOBUATA HA BUOJIOT'UYHO 3EMEJIEJIUE

Jennna UBanosa
bwacapcka acenyus no 6ezonacnocm na xpanume, Oonacmua oupexyusi — Cogpus-epao

Pe3rome: I[lpencraBenn ca g00pu 3eMEAENCKM NPAKTUKUA IPU OTIJIEKAAHE Ha
TPaJMLIMOHHU W HETPAAUIMOHHU KYyJITYypuU B YCJIOBHMSTa Ha OMOJIOIMYHO 3EMEAEIHE I10
npruMepa Ha HeTpaJMLIMOHHATa JpeBHATa 3bpHEHaA KynTypa Tted Eragrostis tef. VI3Benenu ca
IPENOPHKUTE U OCOOCHOCTHTE B HETOBOTO OTIJICK/IAHE.

Kiro4oBu 1ymu: 6M0IOTHYHO 3eMeienne, HeTPaJULIMOHHU KYJITYpH, Eragrostis tef.
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BBBEJIEHHUE

TedwT (Eragrostis tef) e npeBHa 3bpHEHa KyJATypa, Ipou3xokiama oT Ertuomnus,
KBJETO C€ M3II0JI3Ba KATO OCHOBHA XpaHa B NMPOJBIDKEHUE Ha XWiaau roguHu. Cuura ce 3a
HUCKOPHCKOBA KYJITypa OT IEPCIEKTUBUTE, Y€ TS MOXe Ja ObAe OTIVIekJaHa B IIUPOK
CHEKTBpD OT E€KOJIOTMYHM YCJOBUS M IpPHU TEKKHU YCIOBHMS Ha OKOJHATa Cpela, KbAETO
MIOBEYETO APYTH 3bPHEHU KyJITypH He Ouxa ycrsum [1]. Beska roguna etnonckute gpepmepu
3acaxjaT noutu 1,4 MunnoHa xekrapa ted u mpousBexzaar 0,9 MUIMOHA TOHA 3bPHO, WIH
OKOJIO €/IHA YETBBPT OT OOILIUTE 3bPHEHH KYATYpH [2].

ATpaKkTUBHUAT XpaHUTeNIeH Npodui Ha Teda ro NpaBu 3paBOCIOBHA U BKYyCHA XpaHa,
nojaxondnia 3a 0edera, Aena, CIOpTUCTH U Bb3pacTHU. B 100 g chabpkaHue ce ChIbpxKaT
73 g Bpraexuaparu, 8 g ¢pubpu, 14 g GentbunnM, 2-3 g Ma3HUHU, OT KouTo 923 mg Omera 6
u 135 mg Owmera 3; penuua muHepanu karo: kaauui (180 mg), marnesuit (184 mg), manran
(9 mg) docdop (429 mg), a cpmo u ButamuHu - THamuH (0,4 mg), pubodraBUHHUALIMH
(0,3 mg) u But B6 (0,5 mg) [3]. [lopaau mbiHaTa junca Ha rayTeH TedbT € nepdexTHa
ChCTaBKa 3a yrnoTpeda B XpaHUTEIHU MPOJIYKTHU 32 XOPa, CTPAJAIIH OT LeTHaKHUs.

TedbT MOXe na ce M3MOJI3BAa KAaTO ChCTaBKa BBB BCHUYKU BHUJIOBE XPAHUTEIHU
MPOYKTH, TIPU KOUTO OOMKHOBEHO C€ M3MOJ3BaT 3bpHEHM OpaimrHa. OCHOBHO ce mpepaboTBa
B Pa3JIMYHU XPaHU U HamUTKH (Oupa), xisi0, cnagku O6e3KBacHU XJIs100BE, Kalllu, MaTaunHKH,
OMCKBUTH, CIIAKHUIIN, O0HOOHU, CynH, sicTust U nmyauHru [1, 4]. TedbT € BUCOKO XpaHUTETHA,
3a ga Obae "3mpaBocioBHA" XpaHa, M JOCTaThYHO BKYCHA, 3a Ja Obae rypme [2]. Cobiro Taka
claMara OT Ta3W KyJdTypa c€ H3MO0J3Ba KaTo I'bPBOKJIACHA XpaHa 3a >KUBOTHH IOpPaIu
BUCOKHTE ChJbpP)KaHUS Ha XpPAaHUTEIHU BEIIECTBA U MUKPOECJIEMEHTH B CThOIaTa [6].

TedsT ToNepupa mupok auana3zoH Ha pH Ha mouBara - OT KUCEJIMHEH /10 allKaJieH, U
MOXe J1a ObJie OTIJIeKIaH BbPXY BCUYKM MOYBEHU TUIIOBE - OT HUCKOIYCTUHHHM ISACHIM J0
BoAHU rinHU. KyntypaTta 1o6pe moHacs CTpeCOBU YCIOBHS M MPOIBIKUTENHO 3aCyllIaBaHe.
3acakJlaHeTO ce TMpenopbyBa Ja CTaHE CPaBHUTEIHO KBbCHO - oOKojo 18 rpamycosa
TeMIepaTypa Ha MoYBaTa, KaTo Taka ce HachbpyaBa ObpP30TO pa3BUTHE [5].

ITouaTa Tpsa6Ba na e 10O6pe obpadoTeHa u ciernana. CemeHara Ha Teda ca MaJKu U
TpsiOBa Ja ce 3acesiT IOYTM Ha I[IOYBEHAaTa IOBBPXHOCT 3a ONTHMAJIHO pa3BHUTHE.
[IpenopbunTtennata HopMa Ha 3acaBane € oT 500 g 1o 1 kg cemena Ha nekap. YectoraTta Ha
3acsiBaHe HaJ TE3W JMaNa3oHM MOXe Jla JOBeJe N0 MOJIsraHe M HaMajeHu JOOWBH U
JIOXOJTHOCT.

TedbT ce cunta 3a HKOHOMHYHA KYyJITypa OTKBM BJIOKEHHUS B TOPOBE U 0OpPaOOTKH.
Hsikon ¢ocdopHr MUKpoerTeMeHTH Morat aa ObJaT Mojie3HH, HO OOMKHOBEHHO HAMA HY’XK[a.
OO6ukHOBEHO, ako Ted ce mosiBsiBa OBbP30 M MMa ABYCEIMHUYEH MPO30pell Ha OJaronpusTHO
BpEME 3a YCTAaHOBSIBAaHE HAa KOPEHOBAaTa CHUCTEMa, pPEeKoJTaTa MOXe Ja mpedopH MOBEYETO
wiesenu. [lo-kbCHU AaTu Ha 3acaKAaHe W IUTBTHOCT Ha 3aca’kJaHe MOraTr Jia MOMOTHAT 3a
HaMaJsiBaHe Ha KOHKYpPEHIMATA Ha IuieBenuTe. [loBedeTo MMPOKOIMCTHY TUIEBEIN Morar Jia
ObJIaT OTCTPAHEHU C MbpBaTa pekoiTa 45-55 AHM cien 3acaKAaHeTo.

KbM Ta3u nata HsiMa U3BECTHU CEPHO3HU 3a00JIIBAHUS MU BPEAUTEIH.

OCHOBHHM XAPAKTEPUCTUKHU W OTIJEXIAHE HA TE® B
BBJITAPUSA

TedbT ce cunta 3a HUCKOPUCKOBA KYJITypa MOPaI CICAHUTE XapaKTePHH YEPTHU:

® I[IMPOK CHEKTHP OT EKOJOTWYHU YCJIOBHS, KbBJETO MOBEYETO JAPYTH 3IbPHEHU
KyJITypH He Ouxa ycrenu;

e ToOJepupa IUPOK Juana3oH Ha pH Ha mouBara - OT KUCEJIMHEH JI0 aJIKalleH;

e MoOXe Ja ObAe OTIJIeXJaH BbPXYy BCHUKHM MOYBEHU THUIIOBE - OT HUCKOIYCTHHHU
MSCHIU 10 BOJHU TJIMHU;

® Ppa3IUYHU HAIMOPCKHU BUCOUYMHHU.
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Cuumka 1. Pasnpoctpanenue Ha Teda

Tedppr MOXke na ce HM3MON3BA KAaTO CHCTaBKa BBB BCHYKM BHJOBE XPAHUTEITHU
HOPOAYKTH, IPU KOUTO OOMKHOBEHO C€ M3IOJ3BaT 3bPHEHM OpalllHa, KaKTO CJe/(Ba: HAIUTKU
(6bupa); xn40; Kaly; MATaYUHKU; OMCKBUTHU, CJIAJKHUIIA, OOHOOHU; CYIH, SICTUS U ITyJUHTH
[1,4]; xpaHuTenHO BKycOBaTa HPOMMIUIEHOCT; (ypakHa Kyiatypa [6, 7]; exojoruyHa
KyaTypa [S]; KoHTpoJ Ha epo3usiTa [8].

OTtraexnaane Ha red

1. [ToaroroBka Ha moyBaTa: 3acaKTAaHETO C€ MPEMOpbhbYBa Ja CTaHE CPABHUTEIHO
KBbCHO, OKOJIO 18 TpamycoBa Temmeparypa Ha mouBara. [louBata TpsiOBa ma e mobpe
obOpabotena u cinernama. CemeHata Ha Teda ca Mamkd U TpsAOBa Ja ce 3acesT MOYTH Ha
MOYBEHATa MOBBPXHOCT M CJIe]] TOBA JIa c€ Baympa [5].

2. CeiirOena Hopma: ot 500 g o 1 kg Ha nekap.

3. HaropsiBane: Hsxou dochopHr MUKpOETEMEHTH MOTaT jJa ObIaT IMOJE3HH, HO
0OMKHOBEHO HIMa HYXJa [7].

4. Konrpon Ha tureBenure: [lo-kbCHH naTh Ha 3acakKAaHE W IUTBTHOCT Ha 3acCayKIaHe
MoraT Ja TOMOTHAaT 3a HaMmalsBaHEe Ha KOHKypeHIusATa Ha IuieBenute. [loBedero
ITUPOKOJIMCTHU TIJICBEIM MOTaT Ja OBJaT OTCTpaHEHHW ¢ MbpBaTa pekonra 50-65 mHuU cien
3acaxaHero [7].

5. bonectn n Hacekomu: KM Ta3m mara HsiMa U3BECTHU CEPHO3HHU 3a00JISIBAHUS WU
BPEIUTEIH.

6. Jo6usu: Cpequust no6us B EtTnomnus e 1 t/ha 3spHo u 4 t/ha kato 6uomaca [5].

B bwarapusi 3ppHeHo-kHTHaTata Kyiatypa ted (Eragrostis tef) ce oTrmexna Ha
ouomnone Ha ¢pupma ,,dnopa-/IB” EOO/] B c. Muposinsine B paitona Ha HoBu Uckbp, obmact
Codwus rpan, va momr ot 221,6 axa.

Jlata Ha 3acakmaHe — Mecel] anpuil, MPeIIIeCTBEeHUK — CIBHUOTIEA, pU CeUTOeHA
Hopma 800 g Ha nekap.

Cemenata Ha Ted ca C MHOrO MaJKH pa3Mepd M 3aTOBa MHOTO € BaKHA
npeacentOeHaTa oOpaboTKa Ha TouyBara. 3a IelTa € HANpaBeHO JBa IMbTH AWCKOBAHE Ha
MoYBaTa M €IHO KYJITUBUPAHE 32 JOCTUTAHE HA TPaJHCKa 00padoTKa.
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CeiitOaTa ce W3BBpPIIBA ChC CesIKa 3a cisuta cemtOa. CeMeHara ce pa3XBBPJAT Ha
HOB’prHOCTTa Ha 1moyBaTa MU CJIC TOBa CC BaJII/IpaT. TopeHe HsMa, Hp’bCKaHe C nmeCTuimuan
HsMa. JKbTBaTa € mpe3 Mecerl oM, MmodydeH o0uB 15 ToHa oT msutara miomt uiu 70 kg ot
JeKap.

Cuumka 2. buonorne Ted

Pesyaratu or Jj1a0OopaTopHH H3CJeABAHMS HA MOJYy4YeHHUS JO0OMB OT MoJie B
¢. MupoBsiH

Xpanurenen npodwr: cypos ted 100 g
http://nutritiondata.self.com/facts/cereal-grains-and-pasta/10357/2E

Calaries 367 (1537 kJ) 18%

From 292 (1223 kJ)
Carbohydrate

From Fat 21.4 (89.6 kJ)

From Protein 53.2 (223 kJ)

Minerals
Amounts Per Selected Serving SOV
Calcium 180mg 18%
Iron 7.6mg 42%
Magnesium 184 mg 46%
Phosphorus 429mg 43%
Potassium 427 mg 12%
Sodium 120mg 1%
Zinc J6mg 24%
Copper 0.8mg 41%
Manganese 8.2mg 462%
Selenium d4mog 6%
Fluoride =
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Protein & Amino Acids
Amounts Per Selected Serving %DV
Protein 13.3g 27%
More details v
Vitamins
Amounts Per Selected Serving %DV
Vitamin A 9.0IU 0%
Vitamin C ~ ~
Vitamin D ~ -~
Vitamin E (Alpha 0.1mg 0%
Tocopherol)
Vitamin K 19meg 2%
Thiamin 04mg 26%
Riboflavin 0.3mg 16%
Niacin 34mg 17%
Vitamin B6 0.5mg 24%
Folate ~ o~
Vitamin B12 ~ ~
Pantothenic Acid 08mg 9%
Choline 13.1mg
Betaine
3AKJIFOYEHHUE

3a mepuo/ia Ha OTIJIEK/IaHEe HUE YCTAHOBUXME CIIEJHUTE MPEeIMMCTBA 3a Teda:

e TedbT € eAHOTOANIIHO PACTEHHE C BB3MOXKHOCT 3a JPYTOAUIIHO PEKOJITUPAHE, TBE
KBTBU.

e lIkoHOMHS Ha TPYJ U CPEACTBA.

e be30TnazHa TEXHOJOTH: cllamaTa ce XapecBa OT pa3IMYHM KUBOTHH (KOHE, 3aifly,
OBIIE U KpaBH).

IIpenopbku:

e JloOuBuTe OMxa MOIVIM 3HAYUTETHO Ja ObJAT NOBUIIEHH, AaKO CE€ 3aJOXKH Ha
no-Bucoka ceuroeHata Hopma. Hue uznonszpaxme 800 g cemena Ha jaexap.

e (Cpu1o Taka MOYBEHO U JINCTHO MOJXpaHBaHe OM OMUJI0 BapHaHT 3a yYBEJIUYaBaHE Ha
JOOMBHTE NPU YCTAaHOBEHA HY’KJa Upe3 MOYBEH aHAIIN3.

Ocobenocru:

e [lpu xbpTBaTa KOMOAWHBT TpsiOBa Ja ce€ HACTPOM HAa MUHUMAJIHH OOOPOTH Ha
BEHTHJIATOPA. 32 BB3MOXKHO IO-MAaJIKM 3aryOM IpH >KbTBATA € MPENOPbUUTETHO KOMOAHHBT
na ObJe YIUIbTHEH WM 3aTBOPEH OTBCSAKBJE MOPAaaUd OTHOCUTEIHOTO TEIJIO Ha 3pbHIATA.
Curara Ha KoMOaiiHa b0 ca 3aTBopeHH. O6opoTHTe Ha OGapabaHa ca BUCOKH.

e Bennara cieq xpTBaTa TpAOBa /a ce MPEMHUHE KbM IMOYHMCTBAHE OT IJICBEIIUTE OT
3BPHOTO, 3a JIa HE CE MOJIy4HU MPEOBIaKHABAHE U 3aMbPCABAHE C MUKOTOKCUHH.
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INFORMATION ACCESS TO PLANT GENE FUND IN THE
SUSTAINABLE CONSERVATION AND MANAGEMENT
SYSTEM

Nikolaya Velcheva
Institute of Plant Genetic Resources ,,Konstantin Malkov*“, Sadovo, Bulgaria

Abstract: Plant gene fund is a public resource, the benefits of which must be used in
the interest of society. In this context, information activities are at the core of ensuring a
comprehensive approach and interaction among all stakeholders. During the period
1982-2017 the fund of National Genebank in IPGR Sadovo is enriched with
51 556 accessions. Documentation system Phyto 2000 optimizes the management of plant
genetic resources in order to their targeted storage, study, reproduction, free exchange and
use. 9 626 accessions are collected from expeditions, included local varieties and populations
of private gardens and small farms and wild forms from their natural habitats. There are
36 108 genotypes, introduced by international free exchange. 5 822 breeding materials — lines
and varieties, are registered. Collections from cereals, leguminous, technical and fodder crops,
vegetables, medicinal and aromatic plants are created. All seed samples are recorded,
according to the international standards of FAO and Bioversity International. Passport data
includes taxonomic descriptions, biological status and eco-geographical origin of the
accessions. Existing European cooperation in the ECPGR allows better coordination between
genebanks and the users of the plant gene fund. The EURISCO electronic catalogue provides
free information access to the stored ex sifu collections in Europe. The AEGIS initiative
focuses on the conservation of local plant genetic resources - an inexhaustible source of useful
qualities for improvement of crops and a basis for development of sustainable agriculture.

Keywords: plant genetic resources, national register, international data bases,
European collaboration.
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WHPOPMAIMOHEH JOCTBII 10 PACTUTEJ/IHUS
I'EHO®OH/A B CUCTEMATA 3A YCTOUYUBO OITA3BAHE
N YIIPABJIEHHUE

Hukousass BEJJYEBA
HUncmumym no pacmumennu eenemuunu pecypcu ,, Koncmanmun Manxos*“ — Cadoso

Pe3tome: PacTutenHusAT reHOQOHJ MpEACTaBisiBa IyOJUYEH pecypc, MOJI3HTE OT
KOWTO TpsiOBa Ja OBAAT M3MON3BaHM B HHTEpeC Ha o0mecTBoTo. B Tasm Bpb3ka
UHPOPMALIMOHHUTE JEHHOCTH ca B OCHOBaTa Ha TapaHTUPAHETO Ha LSJIOCTEH MOJAXOA U
B3aMMOJICIICTBHE Ha BCUYKU 3auHTepecoBanu cTpanu. Ilpe3 nepuona 1982-2017 r. ponabT Ha
Hanmonannata renbanka na WPI'P  CagoBo e obGoraten ¢ 51556 oOpasum.
JlokymeHnTanmonHara cucrema Phyto 2000 ontumusupa yHpaBJIEHUETO HA PAaCTUTEIHUTE
TEHETUYHU PECYPCH C OIJIE[ LIEJIEHACOYEHOTO UM ChbXpaHEHME, MPOYUYBAHE, Pa3MHOKABAHE,
o0MeH u u3noa3Bane. Koneknnonupanu ot excrneaunuu ca 9 626 o06pas3iu — MECTHU COPTOBE
U MOMyJalluy OT JIMYHU TPaJIiHU U JAPeOHU 3eMe/IEICKH CTOMAHCTBA, KAKTO U JUBOPACTAIIN
dopMu OT ecrecTBEHUTE UM Xaburtatu. 3aBezeHu ca 36 108 reHoruma, UHTPOLYLHMPAHH 110
ObTS Ha MEXIyHapoJHus Oe3BaimyTeH oOMeH. Perucrpupanu ca 5 822 ceneKuMOHHU
MaTepuaIl — JIMHHHU, copToBe. M3rpajienu ca KOJeKUuu OT 3bPHEHO-KUTHU, 3bPHEHO-0000BH,
TEXHUYECKH, PypakHH, 3eJICHUYKOBH, MEIUIIMHCKH U apOMaTHU KyITypH. Bcuuku cemMeHHH
oOpa3m ca 3aBeACHU CBIJIACHO MEXKIyHapoAHUTe cTraHmaptu Ha FAO wu Bioversity
International. IlacnOpTHUTE JaHHU BKJIIOYBAT TAKCOHOMMYHO OIHMCAaHUE, OMOJIOTUYEH CTaTyC
U  ekosoro-reorpadcku  mpousxon Ha obOpasuure. ChIIECTBYBAIIOTO  E€BPOIEHCKO
cpTpyaauyectBo B ECPGR mo3BojsiBa MM0-700pa KOOpAWHALMS MEXAy TeHOAHKUTE U
notrpedburenute Ha pactutenHus reHoposn. Enextponnust xatanor EURISCO ocurypsiBa
cBOOOJIEH HMH(OPMALMOHEH JOCTBII JIO CBhXpPaHEHUTE ex sifu Koiekuuu B EBpoma.
NunnmnatuBata AEGIS mocTaBs akUEHT BBPXY ONA3BAHETO HA MECTHUTE PACTUTEIHHU
TeHeTUYHU pecypcu — HeW3uepraeM HM3TOUYHHMK Ha TOJIE3HM KadecTBa 3a IM0A00psiBaHe Ha
KYyJTYpPHUTE PAaCTEHHUS U OCHOBA 34 PA3BUTHUETO HA YCTOMYUBO 3E€MEJIEIHE.

KirouoBn Jaymm: pacTUTENIHM TEHETUYHHM PECypCH, HALMOHAJIEH PETUCTBD,
MeXIyHapOaAHU 0a3u JaHHU, €BPONEHCKO ChTPYIHUYECTBO.

BBBEJIEHUME

Pactutennure renernuynu pecypcu (PI'P) obGxBamar orpoMHOTO pa3HOOOpasue Ha
KyJITypHa M JuBa (biiopa, MECTHH IMOMYJIAITUU U (GOPMHU, CTapH, TPATUITMOHHN U MTOJT00pEHU
coptoBe (ITPGRFA, 2009). YcToiunBOTO UM ChXpaHEHHUE € 3aJeTHAI0 B II00AHUS IJ1aH Ha
®OAO 3a oma3Bane Ha reHo(doOHIA 3a HAcTOAMUTE W Obaemu mokoseHus. PI'P mmat
CHIIIECTBEHA POJSI B PA3BUTHETO HA YCTONYMBH 3€MENEIICKM CUCTEMH, 32 OCUTYpsBaHE
MIPOJIOBOJICTBEHA CUTYPHOCT Ha HACEJICHHETO, 3a MPOU3BOJICTBOTO HAa BHUCOKOKAYECTBEHH
CEJICKOCTOTIAHCKH MPOJAYKTH, BKIFOUUTEIIHO OMOJIOTHYHU, TAPAHTUPAT NKOHOMUYECKU PACTEk
u unoBaruu (FAQO, 2008; 2014).

YmpaBieHHeTo Ha ex situ KOJEKIMUTE BKIIOYBA JCHHOCTH - Karo chOupaHe,
MpoyYBaHe, OIEHKa, JOKYMEHTAIWs, PENpOAYKIMsS H ChXpaHEHHEe, 3a 3ama3BaHe Ha
pPa3HOOOPA3UETO OT PACTHTEITHH BHUJIOBE, I€IeChOOPA3HO H3MOJI3BaHE HA TCHETUYHHS UM
MOTCHITHAN B CEJICKIIUATA, PAa3MHOXKaBaHE Ha CEMEHATa M OOMEH, ChIIIaCHO MEXIYHAPOJIHHUTE
cnoroza6u (Engels and Visser, 2008).

Pacturennusar renodona mpeAcTaBiIsiBa MyOJUYeH pecypc, MOI3UTE OT KOWTO Clie/IBa
na ObaaT u3non3BaHu B uHTepec Ha obmectBoro (Fowler and Hodgkin, 2004; CBD, 2011). B
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Ta3u Bpb3ka MH(POPMALMOHHUTE ACHHOCTH ca B OCHOBaTa Ha TapaHTUPAHETO Ha ISIOCTEH
MOJIXOJT ¥ B3aUMOJICHCTBUE Ha BCHUKH 3anHTepecoBanu ctpanu (Velcheva et al., 2017).

Ona3Banero Ha OWOpPa3HOOOpa3WETO OT KYJTYpPHU pACTEHUS U TEXHUTE TUBU
POJCTBEHUIIM € OCHOBEH NpuopuTeT Ha Hay4yHus kojektuB Ha WPI'P CamoBo (KpbcTeBa u
ap., 2007). B pomsita cu Ha Hamwonanen koopaunarop Ha PI'P B bearapus, wHCTHTYTBHT
MOJTbpXKA CHCIHAIIU3UPAH CIIEKTPOHEH PETHCThP 3a CEMEHHHUTE O0pa3ly, 3aBEJCHH BHB
donaa Ha Harmonannara renb6anka (Bemuea, 2015; Krasteva and Velcheva, 2012; Velcheva,
2017).

Lenra Ha wu3cieqBaHeTO € aHaIUM3 Ha 00OraTABaHETO HA ex Sifu KOJEKIUUTEe U
U3SCHABAaHE 3HAYCHHETO Ha HMH(POPMAIMOHHUTE ICHHOCT B CHUCTEMaTa 3a YCTOWYHMBOTO
OTa3BaHEe W yIIpaBJICHUE HA PACTUTEIHUS TeHODOHI.

MATEPUAJI U METOHU

Kommtorepuusr nenrsp Ha UPI'P CanoBo e cwp3nanes npe3 1982 r. Toil e otroBopeH
3a perucrpanusaTa Ha ChbXpaHEHUTE CEMEHHM 0o0pa3luM B reHOaHkaTa M MHQPOpMaIMOHHATA
OCUTYPEHOCT 3a ChCTOSHUETO Ha ex situ Konekuuute. Bcuuku oOpa3nu ca 3aBefieHU B
enekTpoHHa 0aza nanuu Phyto 2000 BbB hopmat Microsoft Access 1o nacnopTeH 1eCKpUITOP
CBIVIACHO MeXAyHapoaHute cranfaptd Ha FAO u Bioversity International (ECPGR, 2009;
FAO/Bioversity, 2015). IlacnoprHara uH(OpMalus BKJIIOYBA: TAaKCOHOMHYHO ONHCAHUE,
OMOJIOTUYEH CTATyC, JOHOP U €KOJIOro-reorpadcky Mpou3xo/] Ha odpasena.

Nudopmanmonnuar nocten a0 PI'P e rapantupan upe3 ydactue Ha oOpasmu OT
Hanuonannata konekuus PI'P B MmexxayHapoanu 6a3u JaHHU M Iy OJIMKYBaHE HAa KaTalo3H.

CBoOOgHUAT OOMEH Ha ceMeHa B cTpaHaTa M B 4yXOWHAa 3a HAyyHd U 3a
00pa30BaTeNIHU LIEJIM CE OCHILECTBsIBA HA 0a3aTa Ha CTAaHJAPTHO CIIOpa3yMEHHUE 3a TpaHchep
(Standard Material Transfer Agreement — SMTA).

PE3YJITATU U OBCBHXJIAHE

Oboeamssane u OOKyMeHmayus Ha ex situ Korekyuume

[Ipe3 nepuoga 1982-2017 r. ponast Ha renbankara Ha UPT'P CanoBo e oborareH c
51556 o6pasuu (¢wur. 1). [lokymeHTanmonHara cuctema Phyto 2000 ontumusupa
yrpasiieaneTo Ha PI'P ¢ ornien neneHacoueHoTo UM ChXpaHEHUE, MPOYyYBaHE, pa3MHOKABaHE,
0OMEH U M3MO0JI3BaHE.

ChItacHO aKIeHTa Ha HAIIMOHAITHO U MEXTYHApOIHO HUBO 3a MPUOPUTETHO OIa3BaHE
U YCTOMYMBO ChXpaHEHHE Ha MECTHATa 3apOJIMIITHA TJIa3Ma, TS c€ OTJINYaBa C BUCOK MPOIEHT
(19%) B obGoratsiBanetro. KoneknuoHupaHu OT eKcHeaumuu ca 9 626 obpa3nu — MeCTHH
COpPTOBE U TOIMYJAlWK, OT JUYHU TPAJAUHU U JPeOHU 3eMeNIeJICKU CTOMAHCTBa, KaKTO U JUBU
POJICTBEHUIT Ha KYJITYPHHTE PACTCHHS OT €CTECTBEHHTE MM XaOutatn. C Hai-BUCOK JISJT B
KOJICKITUATA C MECTEH MIPOU3XO0/] CE OTINYABAT 3bPHEHO-0000BUTE U 3€TIEHIYKOBUTE KYJITYPH,
CJIEJIBAaHU OT 3bPHEHO-)KUTHUTE. [ eHETHYHO pa3HOOOpa3ne MpHu KyJITypHUTE € ChOPaHO JIOPH B
paMKUTE Ha €HO CEJHINE U CTOMAHCTBO. BB3HUKHAIMAT BCIEACTBHE HA HECH3HATEIIEH 0TOOD
B TIOMYJIAlIUSI U OTJIMYHO TPHUCTIOCOOCH KBbM (DaKTOPUTE Ha cpelata MecTeH TeHO(OHI € C
roJsIMO 3HAU€HHWE B YCIOBHITA Ha OrpaHHuYeHa YMoTpebdaTa Ha TOPOBE M PACTHTEITHO-
3aIUTHYU TIPETNapaTd ¢ HABJIM3aHETO M yBEJIMYaBaHE OOXBaTa Ha OMOJIOTHYHOTO 3eMejIelue
(Galluzzi at al., 2010). MecTtHuTre 00pa3my ce€ H3MOI3BAT YCIEIIHO B CENEKIUATA 3a
IIPEHACSHE Ha IICHHH CTOTIAHCKY TPU3HAIN — TOJICPAHTHOCT Ha a0MOTHYEH M OMOTHYEH CTpeC,
BHCOKa Omonoru4Ha croiHocT u np. Ommcanara ekojoro-reorpadcka XapakTepuCTHKa Ha
chOpaHuTe 00pa3ly JaBa BB3MOXKHOCT 332 BB3BPBIIAHETO HAa TPAIUIIMOHHUTE COPTOBE B
palioHHTe Ha MPOU3XOJ Ype3 CbXPAHCHUTE B CEMECHHH PECYPCH.
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®@ur. 1. O6orarsBane Ha konekuuute PI'P, cbxpanenu B ren6ankara na UPT'P CagoBo

BbB donna Ha renbankara ca 3aBeqenu 36 108 reHoTHmma, UHTPOAYLUPAHU IO TS HA
MeXIyHapoaHus Oe3BaiyTeH oOMeH. KaramnorbT ¢ KOHTaKTHM Ha YyXIW TeHOAHKH U
0OTaHWYECKH TPaJuHU W3BBH CcTpaHata HaOposBa 190 aapeca. OCHOBHM TapTHBOPH Ha
HPT'P CamoBo B oOMeHa ca yTBBPJCHH H3cieaoBaTesicku IeHTpoBe kato: GRIN (CAILL),
ICARDA (Cwupus), VIR (Pycus), NordGen (IlIseuus), IPK (I'epmanus), INRA (Ppanuus),
John Innes Center (BenukoOputanus). M3nucanata mo 3asiBKH 3apOJUIIIHA TUTa3Ma C 9yKIl
MIPOU3XO/]I C€ MPOyYBa B YCIOBUATA Ha CTpaHaTa M CE€ M3MOJ3Ba KAaTO JOHOP B CEJIEKIIMOHHUTE
POTPaMH.

B 0azara ganHu ca peructpupanu 5 822 CeneKUMOHHM MaTepHaad — JIMHUM U HOBU
Obarapcku coproBe. JloCTBIIBT A0 TAX € PETyJNMpaH CHIJIACHO NPUHIMIIMTE 32 3ara3BaHe
IpaBaTa Ha UHTEJEKTyalHa COOCTBEHOCT Ha CEJIEKIIMOHEPUTE.

Wsrpanenu ca ex situ KOJEKIHUU OT 3bPHEHO-KHUTHHU, 3bPHEHO-0000BU, TEXHUYECKH,
(bypaxkHu, 3eJ1eHUyKOBH, MEIULIMHCKUA U apOMaTHU KynaTypHu. CTpyKTypara Ha 000raTsaBaHeTo
10 TPYTIH KYJTYPH € TpeACcTaBeHo Ha ¢ur. 2

C——
’ ’ Senesl | Seriesl;
ME/IMLUHCKA 1
apomathu; 39; 18%

’&‘ H 35pPHEHO-KUTHA
J B 35pHEH0-0000BH
7 ¥ .

B TeXHUYECKH

Seriesl; Wl 5 Seriesl;
dypaxun ; "W rexnuuecku; 41; |2 = pypakuu

o L4
19% ¥ M 3¢IeHYyKOBH
’ \ ™ Me/IMLIMHCKHA U aDOMaTHH

®ur. 2. CtaTyc Ha U3TPAJACHUTE ex Sify KOJEKLINU N0 TPy KyJITypU

Jlocmwvn 0o PI'P u ocnosnu nomoyu Ha uHgopmayus

Ex situ xonekuuuTe MpeicTaBiIsaBaT pPe3epBHO KOMKE Ha 00paslid Ha pa3HOOOpa3ueTo,
KaTo IO TO3WM HA4YMH CE€ rapaHTHpa TAXHOTO YCTOMYMBO omna3BaHe. EAWMH OT HaW-IIUPOKO
JTUCKYyTHPAHUTE BBIPOCU B HACTOSIIUTE E€KOJOTUYHH TOJUTHKU C€ OTHAcs A0 CBOOOIHUS
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OOMEH M IBJIHONPABHO H3IOJ3BAHE HA T€HETHUYHHUTE PECYpCH OT BCUYKM 3aMHTEPECOBAHU
HOTpC6I/ITC.HI/I. B’prCKI/I 4c € MOCTUTHAT CaMO YAaCTUUYCH HAIpPCAbK B TOBA HAIIPABJICHHUC,
€BpONEHCKUTE CTpaHW JEHCTBAT B CHHXPOH IO OTHOLICHHE OCHUIYPSIBAHETO Ha JOCTBI IO
reHo(oHaa KaTo MyOIHUeH pecype.

CpTpynHudecTBOTO M OOMEHa Ha HMHGpOpMalMs MeEXIy H3CIeIoBaTelnd U
CEJIEKIIMOHEPU Wrpae KJIYOoBa poJisi 3a ONTUMHU3MpPAHE JAEHHOCTUTE IO YCTOWYMBOTO
U3I0J13BaHe Ha reHodoHaa. Upe3 BHeApsiBaHE B NPAaKTUKAaTa Ha HAYYHUTE IOCTHIKEHUS —
110JI00pEHUTE HOBU COPTOBE U BH3MOKHOCTHUTE 3a BH3CTAHOBSIBAHE HA CTAPUTE TPAJULIMOHHH,
noi3ute OoT cbxpaHeHute PI'P nmocturar no kpailHus cu HOTpeOMTEN — 3eMENEeICKHUTe
IIPOU3BOJUTEIH.

Ha ¢ur. 3 e npencraBena cxema, onucBaia OCHOBHUTE MH(GOPMALMOHHHU IMOTOLH,
00CITy>KBallll yIPABICHUETO U U3I0JI3BAHETO HA TeHO(OH .

Excnegunmu 3a MeCTHH CeleKIIHOHHYT HuTponykums nmo
PI'P ot kyarypHara u MaTepHaIu MEKITYHAPOIHUSA
auBa (uiopa Oe3BasryTeH 00MeH
\ v /
OBOT'ATABAH

NH®OPMALIMOHEH HEHTDHP
nacnopmmuu 6azu 0aHHuU

ol
IF'EHBAHKA
CbXpaHenue npu KORMPOIUPAHU YCT106US
ex situ kosaexuuu PI'P:
6a3zoBa, paboTHa, 00MEHHA

1§

KYPATOPHU 11O KYJITYPHU
npoyusane
pasmnodcasane
Xapakmepu3zupane u OyeHKa
PenpooyKyus
cwv30asane nHa npusnakoeu Konexkyuu PI'P
X

MEJKIYHAPOIHHA
WH®OPMALIMOHHN
MPEXHA

eurisco

Finding seeds for the future

A 4

IHOTPEBUTEJIA HA PI'P
ceneKkuyuoHepu
uzcnedosamenu
ouonpouseooumenu
3eMe0eNcKu Cmonanu
exono3u
oomanuyu

®@ur. 3. UapopManimoHHN MOTOIH 32 00CTYKBaHE M M3IOJI3BaHE HA TeHO(OH 1A
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Hayunu mpeosicu u medscoynapoonu 6asu danHu

OmnasBanero Ha PI'P e ciokeH MHTEpAMCIMIUIMHAPEH MpOIec, KOWTO € OOEeKT Ha
Pa3IUYHM HAIMOHAJIHYU U MEXAyHapOJAHU HHULIUATUBH.

EBpomneiickara oOmHOCT 0OenuHsIBA YCWIMATA CH B Ta3uW HACOKa KAaTo OpraHU3upa
EBponeiicka mporpama mo PI'P (ECPGR). EnuH OT NpUOPUTETUTE HAa OpraHU3alusiTa ¢
yelHaKBsSBaHE Ha MEXaHM3MUTE TPU H3rpakaaHeTo Ha Oa3u naHHu 3a PI'P BBB Bpb3Ka c
y4acTHETO Ha 00pa3Ly OT HALlMOHAIHUTE KOJEKIMH B MEKYHAPOJIHU KaTaJlO3H.

I'enbankara B UPI'P CamoBo € OTroBOpeH LIEHTBpP 3a cTpaHata B EBpomeickus
enexktponeH katainor EURISCO (http://eurisco.ecpgr.org). C TOBa € 3aIlIMTEHO IMPaBOTO 3a

y4acTHe Ha BCUYKM MHCTUTYTH B CTpaHaTa, KOMTO MOraT /1a c€ MPUCBEIUHAT B CHUCTeMaTa
4ype3 HOMUHUPAHUS HEeHTH (Tabmmmal).

Ta6auna. 1. Cratyc Ha Obarapckara kosekuus PI'P 8 EURISCO

Kog mo FAO Wucturyt 06111 6poit obpaszum | O6pasiy ¢ OBIT. MPOU3XOJ]
BGRO0O01 HPI'P CanoBo 62 599 14 130
BGRO005 NPEMK Ka3zannbk 565 4
BGR029 JI3U T'en. TomeBo 3 857 1 829
06111 6poit 0Opasim 67 021 15963

Bwarapckara konekuus e ceama no ooxsar Ha cbxpanenu PI'P B EBpona u 3aema st
ot 3,41% cnen BenukoOputanus, Pycus, 'epmanus, Ykpaiina, Mcnianus u [Tommra.

[Io oTHomIeHHEe HAa TAaKCOHOMHUYHHS CH CBhCTaB MNpUHAIJIEKAIM KbM 532 poja u
1 927 pactutenan Buga. C HaW-BUCOK s 00Opasmu ce XapakTepu3upaT ceMmelcTBara
Triticum, Hordeum, Zea, Phaseolus, Avena, Vicia, Pisum, Capsicum, Linum, Arachis
(Tabmnwmma 2).

Tab6umua. 2. Kyntypu c Haii-BucoK Asu1 B Obarapckara kosekius PI'P B EURISCO

Pon Kynrypa 0611 Opoit 06pasiu OO0pa3iy ¢ OBJT. MPOU3XOJ
Triticum [Tiennna 12 749 4 084
Hordeum Egemuxk 6 243 293
Zea [{apeBuia 4 784 1 897
Phaseolus QPacyn 3618 1572
Avena OBec 2 664 151
Vicia bakia, puun 2151 574
Pisum I'pax 1727 244
Capsicum [Tunep 1 484 976
Linum Jlen 1480 78
Arachis OBCTHIN 1334 435

bwearapckara xonekuust PI'P ce cwecTton oT o0Opasuu ¢ pasnuyeH OMOJIOTHYEH CTaTyT,
KaTo T€ C€ paslpelessT B pa3IMYHM KaTerOpUU — JHWBHM POJCTBEHUIM, TPAAULMOHHU M
ChbBPEMEHHU COpPTOBE, KaTO C BHCOK [ Ca CEJEKIUOHHUTE MaTepualu, MpPeJICTAaBEeHU B
pa3sHOOOpa3HUTE CU MOJKATETOpUH (JIMHUU, CHHTETUYHHU TOIyJIAIH, XUOPUAU U JIp.).

[Tonnucan e 1OroBop 3a CHTPYAHUYECTBO B EBpomnelickaTa UHTErpUpaHa CUCTEMa Ha
renbankure (AEGIS) 3a u3npamiane Ha HHGOPMALIKS 32 PErUCTPUPAHU 00pa3IH ¢ ObIArapCcKu
npousxos. OCHOBHOTO ycioBHe 3a npumoouBaHe Ha AEGIS craryc Ha oOpasmure e
“YHMKaJIHOCT Ha 3apoJMIIHAaTa IUIa3Ma. 3a TakuBa ce cuurtaT reHorunose PI'P ¢ mecten
IPOM3XO0J, CbOpaHU OT EKCIEUIUY B CTpaHaTa.
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bazarta nannu Ha AEGIS (http://aegis.cgiar.org) ocurypsiBa yJaeCHEH CBOOOJICH JOCTHIT
Ha BCHYKHM moTpeOutenu 10 cbxpaHeHure mectHu PI'P B EBpoma. ToBa enmmunupa
OTpaHUYEHUSTA, CBBP3aHU C MPOCTPAHCTBEHO-OTAAIIEYCHOTO PA3IOJIOKEeHHE Ha reHOaHKUTeE,
U B pe3yaraT Noao0psBa KOOPAMHALMATA MEXKIy OpTaHU3alMUTEe W H3CIEAOBATEIUTE,
paboremu B obsmactra Ha PI'P.

3AK/IIOYEHUE

[Ipe3 mepuoga 1982-2017 . pacturennust renoponn, cexpanen B UPI'P Canogo, e
oborateH ¢ 51 556 oOpasiu, XapakTepu3upalld ce€ ¢ pa3sHooOpa3eH eKoJIoro-reorpad)cku
poM3X0/1, 00TAHWYECKH CHCTAB U OMOJIOTHYEH CTaTYyC.

JoxymenTtanmonHata cucrema Phyto 2000 onTuMu3upa  yOpaBICHUETO  HaA
pPacTUTEIHUTE T€HETUYHU PECYpCU C OIJIE] LIEJIEHACOYEHOTO MM CbXPAaHEHHUE, MPOYy4YBaHE,
pa3MHOKaBaHe, OOMEH U U3I0JI3BaHE.

ChpIecTBYBALIOTO €BpPONENUCKO ChTpyaHHYecTBO B ECPGR mo3BoisiBa Mo-7100pa
KOOpAMHALMS MEXKAY TeHOAHKUTE U MOTPEOUTEINTE HAa PACTUTEIHUS T€HODOH/I.

Enextponnusr karanor EURISCO ocurypsiBa cBo0OJieH HH(GOPMALIMOHEH AOCTHII 10
ChXpaHEeHMTE ex sifu kKojekuuu B EBpona.

WHnnmatuBata AEGIS nocraBs akUEHT BbpPXY oma3BaHeTo Ha MectHuTe PI'P kato
Heu3yepriaeéM M3TOYHUK Ha TOJIE3HU KauecTBa 3a I0J00psBaHE HAa KYJITYpHUTE PAacCTEHHS U
rapaHT 3a pa3BUTHUETO U YBEIMYABAHETO HA Jiea Ha OMOJIOTMYHOTO 3eMeieIe.

M3nomsBanero Ha Goraroto paszHooOpaszue ot mectHU PI'P B cenexumsita Ha HOBH
COpPTOBE M BBBEKIAHETO HAa TPAAULMOHHUTE KYyJITYpH OTHOBO B PAalOHHUTE HA IPOU3XOJ €
€IHO OT Hal-I0CTHIIHUTE PEUICHHs 3a MOJ00psIBaHEe YCTOWYMBOCTTA HA arpOEKOCUCTEMHUTE.
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AGRONOMIC CHARACTERS OF SOME FOREIGN WINTER
BREAD WHEAT CULTIVARS (TRITICUM AESTIVUM L.)

Gergana Desheva, Manol Deshev, Bozhidar Kyosev
Institute of Plant Genetic Resources “Konstantin Malkov”, Sadovo, Bulgaria

Abstract: The study is carried out in the experimental field of Institute of Plant
Genetic Resources “Konstantin Malkov” - Sadovo, Bulgaria during 2015-2017 growing
seasons. Seven Italian, seven Czechian, two Francian, two Portugal and two Polish cultivars
were evaluated for six agronomic traits. In general the evaluated foreign cultivars had later
date to heading than the national standard Enola. An exception was cultivar Bilancia which
had the same length of vegetative growth phase as Enola. Bohemia had the longest spike.
Italian variety Alcione had the highest number of spikelets per spike. The Czech cultivars
Bohemia and Seladon and Polish variety Kobra Plus had the highest thousand grain weight.
Relatively the highest yield was recorded for Jordao and Coa from Portugal and Carisma from
Italy. K-means cluster analysis permitted to group the cultivars in four clusters. The standard
variety Enola with other six cultivars was grouped into second cluster including 35% of total
genotypes. The maximum average inter-cluster distance was found between cluster I and
cluster III. So, the crossing between these two highly diverse cluster parents would be fruitful
for getting heterosis cross combination. The results of this study will support efforts of
utilization of foreign cultivars in winter bread wheat breeding programs.

Keywords: winter bread wheat, cultivars, agronomic characters, k-means cluster
analysis.

INTRODUCTION

Wheat is the world’s most widely grown crop with a global production of over
600 million tons produced from about 210 million hectares in many different countries in
Europe, Asia, North Africa and the Americas. The area sown with wheat has doubled over the
last 50 years and production per hectare has increased almost three times. This increase in
production is due partially to the efforts of the national and regional breeding programs, most
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of which are in the public domain, in producing improved cultivars. Wheat is also the world’s
most widely traded food grain with about 105 million tons or about 18% of world production
traded each year (Anonymous, 2007).

Wheat is subject to extremely large scale research and breeding work. Breeding of
adapted and suitable new varieties is critical to improve livelihoods and ensure that national
industries remain competitive. Narrowing the range of genetic variation as a result of using of
conventional breeding selection practices which are limiting the chance of improving its
productivity and there is an increased need of diversifying the set of parental lines used in
breeding programs (Hailegiorgis, 2011; Graybosch and Peterson, 2010; Lanning et al., 2010).
In this regard the collection, evaluation and use of appropriate genetically different
germplasm in breeding programs are a prerequisite for the success of selection. The formation
of the current gene pool of wheat and their wild relatives, its planned and targeted research
has been and is a major priority in the researching activity (Desheva, 2014). A good
knowledge of the variation of useful characteristics in the introduced germplasm is however
also needed (Corbellini et al., 2002).

The objective of this study was to assess the agronomic characters of some foreign
winter bread wheat (Triticum aestivum L.), maintained both in field and base collections in
IPGR-Sadovo.

MATERIALS AND METHODS

The study is carried out in the experimental field of Institute of Plant Genetic
Resources “Konstantin Malkov” - Sadovo, Bulgaria during 2015-2017 growing seasons.
(Table 1). Twenty bread wheat varieties were examined (Table 1). They included 7 cultivars
from Italy, 7 from Czech Republic, 2 from France, 2 from Portugal, 2 from Poland, and
1 from Bulgaria used as standard. Sowings were made in the optimal time for this area:
10-15 October.

The cultivars were sown in a randomized block design in four replications on a 10 m?
plot size. Normal agronomic and cultural practices were applied to the experiment throughout
the growing seasons. The agronomic characters were taken after harvesting the plants. From
each accession, 20 plants were collected for biometrical measurements. Data were recorded
for plant height (cm), spike length without awns (cm), number of spikelets per spike,
thousand grain weight (g), and grain yield per ha(t/ha). Length of vegetative growth phase
(from 1 January to heading) was also recorded. The mean data from all characters were used
to analysis of variance according to Lidansky (1988).

Statistical analyses were performed using the statistical program SPSS 13.0. K-means
clustering analysis was applied to group accessions according to similarity on the basis of
investigated traits.

Table 1. List of accessions included in the study

Ne Na”.‘e of Species Subspecies Cour_ltl.’y

variety of origin
1 | Enola Triticum aestivum L. BGR
2 | Ines Triticum aestivum L. var.lutescens (Alef.) Mansf. | CZE
3 | Bohemia Triticum aestivum L. var.lutescens (Alef.) Mansf. | CZE
4 | Baletka Triticum aestivum L. var.lutescens (Alef.) Mansf. | CZE
5| Secese Triticum aestivum L. var.lutescens (Alef.) Mansf. | CZE
6 | Seladon Triticum aestivum L. var.lutescens (Alef.) Mansf. | CZE
7 | Silueta Triticum aestivum L. CZE
8| Coa Triticum aestivum L. var.aestivum PRT
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No Na”.‘e of Species Subspecies CO”r.‘tFV

variety of origin
9 |Jordao Triticum aestivum L. var.aestivum PRT
10 | Andalou Triticum aestivum L. var.lutescens (Alef.) Mansf. | FRA
11| Muza Triticum aestivum L. var.lutescens (Alef.) Mansf. | POL
12 | Kobra Plus Triticum aestivum L. var.lutescens (Alef.) Mansf. | POL
13 | Alcione Triticum aestivum L. var.aestivum ITA
14 | Bilancia Triticum aestivum L. var.aestivum ITA
15 | Carisma Triticum aestivum L. var.aestivum ITA
16 | Delfino (P 204 A) | Triticum aestivum L. var.lutescens (Alef.) Mansf. |ITA
17 | Esperia Triticum aestivum L. var.aestivum ITA
18 | Gemini Triticum aestivum L. var.lutescens (Alef.) Mansf. |ITA
19 | Primoasi Triticum aestivum L. var.milturum (Alef.) Mansf. |ITA
20 | Accor Triticum aestivum L. var.aestivum FRA

RESULTS AND DISCUSSION

The data from Table 2 show that in general the cultivars of foreign origin had later
date to heading than the national standard Enola. An exception was cultivar Bilancia which
had the same length of vegetative growth phase as Enola. Cultivar Seladon ended its
vegetation growth latest. Plant height varied between 65 cm and 105 cm. The cultivars
Bohemia and Muza had significantly the highest plant height than the standard, while cultivar
Gemini being the shortest. Spike length without awns was the most variable character
(CV=16,10%) suggesting that this trait is more susceptible to change under the influence of
environmental factors (Desheva and Kachakova, 2013, Desheva et al. 2016). Bohemia had the
longest spike. Number of spikelets per spike varied from 14 to 24. Italian variety Alcione had
the highest number of spikelets per spike. The mean value of thousand grain weight was
37,9 g. The Czech cultivars Bohemia and Seladon and Polish variety Kobra Plus had the
highest thousand grain weight. On the other hand Primoasi (from Italy) had the lowest (Table
2).

The yield is the most important economic characteristic, polygenic inherited and
strongly influenced by environmental factors (Ristic et al., 2009, Gorjanovic et al., 2010,
Zecevic et al., 2010, Popovic et al., 2012, Hirzel and Matus, 2013; Sikora et al., 2013,
Garrido et al., 2013). According to Stagnary et al. (2008) genotype had a great effect on grain
yield. Grain yield per hector varied between 4,52 t/ha and 7,12 t/ha. Relatively the highest
yield was recorded for Jordao, Carisma and Coa. They exceeded the standard Enola by yield
with 26%, 23% and 22%, respectively (Table 2).

Table 2. Means for 6 traits in 20 foreign cultivars, 2015-2017

\Ijeenegtg‘zisg Plant lilr)l lkti Number Thousand | Grain yield
Ne | Cultivars £ height, e of spikelets grain per ha,
growth without . .
cm per spike weight, g t/ha
phase awns, cm
1 | Enola-St 115,5a | 82,5b-f 9,5ab 19,0abc 39,0abc 5,65a
2 | Ines 124,5a 95,0fg 8,5ab 20,0bc 37,5abc 5,18a
3 | Bohemia 125,0a | 105,0g 11,0b 18,0ab 42,0c 5,47a
4 | Baletka 120,5a 85,0c-f 9,0ab 21,0bc 35,0ab 5,73a
5| Secese 123,0a 85,0c-f 8,5ab 19,0abc 39,0abc 6,18a
6| Seladon 128,5a | 92,5e-g 9,5ab 20,0bc 42.0c 5,32a
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Length.of Plant Spike Number Thousand | Grain yield
Ne | Cultivars vegetative height, le?ngth of spikelets grain per ha,
growth cm without per spike weight, g t/ha
phase awns, cm
7 | Silueta 123,5a | 82,5b-f 7,5a 17,5ab 37,0abc 4,64a
8| Coa 117,5a | 87,5d-f 8,5ab 17,0ab 39,0abc 6,91a
9| Jordao 117,0a | 82,5b-f 8,5ab 16,0ab 35,5ab 7,12a
10| Andalou 123,0a | 72,5a-d 9,0ab 19,0abc 38,0abc 4,99a
11| Muza 126,0a 105,0g 9,5ab 21,0bc 40,0bc 6,51a
12 |Kobra Plus | 127,5a | 92,5e-g 8,5ab 19,0abc 38,5abc 5,67a
13| Alcione 119,5a | 70,0abc 9,0ab 24,0c 35,5ab 4,52a
14 | Bilancia 115,5a | 72,5a-d 8,0a 16,0ab 38,0abc 6,37a
15| Carisma 119,0a | 77,5a-¢ 8,5ab 20,0bc 35,0ab 6,95a
16 | Delfino 116,0a | 75,0a-d 7,5a 17,0ab 39,0abc 6,61a
17| Esperia 118,0a | 72,5a-d 7,0a 18,0ab 39,5abc 6,91a
18 | Gemini 117,0a 65,0a 8,0a 21,0bc 38,0abc 5,55a
19 | Primoasi 117,0a 67,5ab 7,5a 18,0ab 34,0a 6,08a
20| Accor 119,5a 75a-d 8,0a 14,0a 36ab 6,57a
Means 120,7 82,1 8,6 18,7 37,9 5,95
CV,% 3,44 14,05 16,10 11,93 5,87 13,30

Means in the same column followed by the same letters are not significantly different (p<0.05),
according to Duncan’s test.

CV, % - Coefficient of variation

Twenty wheat genotypes were categorized into four clusters using K-means clustering
analysis. In the first cluster, four genotypes were classified including 20% of total genotypes.
The standard variety Enola with other six cultivars was grouped into second cluster including
35% of total genotypes. The third cluster included 3 genotypes. Six genotypes were classified
in cluster IV accounting 30% of total genotypes (Table 3). Average inter-cluster distance was
found maximum between cluster I and cluster III (225,948) (Table 4). So, the crossing
between these two highly diverse cluster parents would be fruitful for getting heterosis cross
combination (Fikre et al., 2015). The intra cluster distance is minimum in cluster IV (58,933)
which contains 6 genotypes. It indicated that genotypes in this cluster are genetically related
(Table 4).

Table 3. Distribution of 20 common winter wheat genotypes into four clusters based on
K-means cluster analysis

Cluster Number of genotypes | Name of cultivars Distance

Coa 9,791

I 4 Jordao 15,266
Carisma 4,791
Esperia 10,290
Enola-St 16,839
Ines 33,469

I 7 Bohemia 17,874
Baletka 22,718
Seladon 21,035
Kobra Plus 17,305
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Cluster Number of genotypes | Name of cultivars Distance
Gemini 24,301
Silueta 10,841
111 3 Andalou 27,255
Alcione 21,102
Secese 21,549
Muza 29,005
Bilancia 8,780
v 6 Delfino 23,013
Primoasi 33,606
Accor 19,490

Table 4. Inter and intra cluster distances based on K-means cluster analysis

Clusters I II 111 1A

I 146,623 225,948 58,933
11 146,623 80,674 87,864
111 225,948 80,674 167,051
IV 58,933 87,864 167,051

The average of characters for each cluster and the difference between each cluster with
the total mean (Diff) are presented in Table 5. The genotypes classified into first cluster are
characterized with the lowest mean value of length of vegetative growth phase and the highest
mean value of grain yield per ha. The mean value of the plant height, thousand grain weight
and spike length without awns in the second cluster were the highest compared with the total
means of all genotypes. (Table 5). The third group comprises 3 cultivars — Silueta from Czech
Republic, Andalou from France and Alcione from Italy. The genotypes in this cluster were in
the highest rate with respect to number of spikelets per spike (20,17), and the lowest to plant
height and grain yield per ha. The genotypes into fourth group (87101518 from France,
87101579 from Germany, 87101497 from Sweden and 87101606 from Russia) had the
highest mean values for length of spike (11,90 cm) and thousand grain weight (55,14 g). The
sixth cluster included 22,92% of total genotypes. The average values of traits- length of
vegetative growth phase, plant height, spike length without awns and number of spikelets per
spike, in fourth group were less than total means of all genotypes (Table 5).

Table 5. The average of characters for each cluster and difference between each cluster and
the total mean (Diff.)

Clusters
Characters

I 11 111 v Total means
Length of vegetative growth phase 117,88 | 122,64| 122,00| 119,50 120,70
Diff. -2,83 1,94 1,30 -1,20
Plant height, cm 80,00 88,21| 75,00 80,00 82,10
Diff. -2,10 6,11 -7,10 -2,10
Spike length without awns, cm 8,13 9,14 8,50 8,17 8,6
Diff. -0,48 0,54 0,10 -0,43
Number of spikelets per spike 17,75 19,71| 20,17| 17,50 18,78
Diff. -1,03 0,93 1,39 -1,28
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Clusters
Characters

I 11 111 IV |Total means
Thousand grain weight, g 37,25| 38,86| 36,83| 37,67 37,90
Diff. -0,65 0,96| -1,07 0,23
Grain yield per ha, t/ha 6,97 5,50 4,71 6,38 5,95
Diff. 1,02] -045] -1,24 0,43

CONCLUSION

The cultivars Bohemia and Seladon from Czech Republic, Kobra Plus Jordao and Coa
from Portugal, Alcione and Carisma from Italy, can be recommended as donors of different
important agronomic traits for winter bread wheat improvement.

K-means cluster analysis allowed to identify characters that better differentiated the
studied cultivars.
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CONTENT OF CRUDE PROTEIN AND LYSINE IN GRAIN OF
INTRUDUCED RICE VARIETIES

Svilena Tosheva, Maria Subeva
Institute of Plant Genetic Resources “Konstantin Malkov”, Sadovo, Bulgaria

Abstract: During the period 2015-2017 on the territory of Maritsa Vegetable Crops
Research Institute, Plovdiv it was held a field trial. Five imported rice varieties, introduced
into the Bulgarian production, have been tested. A biochemical assessment of grain quality
was made. The Turkish variety Gala has the highest crude protein content in the grain, which
is also accompanied by high lysine content. The studied Italian varieties (Brio, Linche,
Kameo) are characterized by lower crude protein levels in the grain than the standard. With
the highest concentration of lysine on average for the period is distinguished the variety
Brio — 0,31%.

Keywords: rice, introduced varieties, crude protein, lysine.

CbABPKAHUE HA CYPOB IIPOTEHUH U JIN3UH B
3bPHOTO HA UHTPOAYILUIUPAHU COPTOBE OPU3

Csuiena TOLIEBA, Mapuss CbBEBA
Hucmumym no pacmumennu 2enemuynu pecypcu ,, Koncmanmun Manxos* — Caooeo

Pesrome: IIpe3 nepuona 2015-2017 r. e nmpoBeeH MOJCKH ONUT Ha TEPUTOpUATA HA
»A3K” Mapuna, rp. [nopnus. M3nutanu ca met MHTPOAYLMPAHU COPTA OPHU3, BHEAPECHU B
OBArapcKOTO MPOM3BOJACTBOTO. HampaBeHa € OMOXMMHYHA OIIGHKa Ha KadyecTBOTO Ha
3bpHOTO. TypcKusT copT ['anma € ¢ Hall-BHCOKO ChIbpKAaHWE HA CYpOB MPOTEUH B 3bPHOTO,
KOETO € CBHIIPOBOJEHO M C BHCOKO JIM3MHOBO ChIbpkaHue. l3ciieqBaHUTE WTaIMAHCKU
coproBe (bpno, JIunue, Kameo) ce xapakrepusupar ¢ mo-HUCKHA CTOMHOCTH Ha CypPOB MPOTEHH
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B 3bpHOTO OT craHaapra. C Haif-BUCOKa KOHLIEHTpAaUMATAa HA JHM3MH CPEIHO 3a MEepHoaa ce
otnu4asa copt bpuo — 0,31%.
Kntwouoeu oymu: opus, MHTPOIyLIUPAaHH COPTOBE, CYpOB IIPOTEHH, JIN3UH.

BBBEJIEHUE

JlHec B cBeTa MHOTO H3CJIEABaHMS Ca HACOYEHU KbM ONIPEIENISIHE ChAbPKAHUETO Ha
NPOTEMH B pa3jIu4HM pacTtutenHu BupoBe (Sogi et al., 2002; Tomotake et al., 2002;
Rangel et al., 2003) ¢ uen yBenuuaBaHe Ha XpaHUTEIHATA CTOMHOCT Ha MPOJIYKTHUTE.

OpusbT € cTpaTernyecka KyJiTypa 3a U3XpaHBaHE HACEJIICHUETO Ha MJIaHeTaTa U Ba)KeH
U3TOYHMK Ha MPOTEUH, OCUTYPSABAL B HAKOM cTpaHu noseue oT 50% oT obiara KOHCyManus
Ha niporeuH (TomkoB u np., 2014; Roy et al., 2011; Sass, 2002; Hossain et al., 2009).

KauecTBeHuTe mokaszarenu Ha Opu3a ca CUJIHO OOBBP3aHM C NPEANOYUTAHHMATA HA
KOHCYMAaTopa U HampaBieHUsATa 3a u3noi3BaHe. CeneKInOHEpUTE CE HACOUBAT KbM ThpPCEHE
Ha BHCOKA XpaHUTEJHA CTOHHOCT, a TS Hal-4eCTO c€ MIEHTH(PULUPA ChC ChABPKAHUETO HA
NPOTEWH, JIU3WH, BBIIIEXUAPATH W Ma3HUHHU. BapupaHeTo Ha Te3M MOKa3aTelu € CBBP3aHO
KaKTO C yCIIOBHSTA Ha cpefara (CIbHYEBa paJualus U TeMIepaTypa 1o BpeMe Ha popMupaHe
Ha 3bPHOTO), TaKa M C TEXHOJOTHTA Ha OTTJIekKAaHe (I'bCTOTA HA PACTEHHSTA, HOpMA U CPOK
Ha BHAcsHE Ha a30THU TOPOBE, MOJMBEH PEXHUM M KOHTpoOJN Ha miesenute) (Muies, 1982;
TomopoB m AmnrenoBa, 1998; UHomoneBa u Jle, 1984). Peauma aBTOpM ca yCTaHOBWIIH
OTpHILIATEJIHA KOpEealus MeX1y 100UB U ChAbP)KaHUE HA MPOTEUH, HO Hail-yecTo Ts e ciabda
U Ce€ OMpeJIesi MO-CKOPO OT YCIOBUATA HA OTIVICKIaHe, OTKOJIKOTO OT reHotuna (Agahi et al.,
2007; Cheng et al., 2003).

Haii-mupoko W3MONI3BaHUTE B CBETOBHATA MPAKTHKA PACTUTEIHU OCITHIM HMAT
HeOalaHCUpaH aMUHOKHMCEIMHEH CbhCTaB — Te ca OeJHM Ha HAKOM OT HE3aMEHUMHTE
amuHokucenuau (Marmmes u np., 1989). Ocob6eHo TUMUTHPAIIO € ChIBPKAHUETO Ha JIN3UH H
TpUnTo(aH B )KUTHUTE U HA CEPOCHABPKAIINUTE AMUHOKHCEIMHU B 0000BHTE.

B cpaBHeHue ¢ OenThKa Ha APYTH PACTEHUS, KaTo MIICHHIA U IIapEBHIIA, OPU3OBHST
OEenThbK MpHUTEXkaBa BHCOKA XpAaHUTEIHA CTOMHOCT, KOSTO c€ OO0yciaBss OT BHCOKOTO
chabpkanue Ha u3uH (Janick, 2002; Shabbir et al., 2008) u ot OanaHca Ha He3aMEHHUMUTE
amuHOkucenuHu (American Rice Inc., 2004).

WNuTepecure Ha OBATapCKUTE MPOW3BOAMTENN JHEC Ca HACOUYEHH KbM THPCEHE Ha
COPTOBE C BHCOK MPOAYKTUBEH IOTEHIMAN, Obp30 ajanTUpalld ce KbM YCIOBHATA Ha
benrapusi. ChIIEBpEMEHHO C TOBa CIEIMAJICH WHTEpPEC Ce MpOsBsSBa KbM KadeCTBOTO Ha
3bPHOTO, ChOTBETCTBAIIO HA BKYCOBUTE MPEANOYUTAHNS HAa OBIrapcKus KOHCYMAaTop.

lenra Ha mpeacTaBeHOTO H3CIEABaHE € Jla Ce€ HAIpaBH XapaKTEpUCTHUKAa Ha HAKOU
OMOXMMHUYHHU KaueCcTBa Ha 3bPHOTO OT OpU3, OTIJIEJaH B yciaoBusaTa Ha FOxua brnrapus.

MATEPHUAJ U METOAN

[Ipe3 nepuoga 2015-2017 r. e npoBeieH MOJICKU OMUT MO OJIOKOB METOJI B 3€MIIMILIETO
Ha ,,JI3K” Mapuua, rp. [Inosaus. M3nuranu ca ner MHTPOAYLMpPAaHU cOpTa — 2 TYPCKU U
3 UTaNMaHCKH, pPa3MpOCTPAaHEHW B MPOU3BOJCTBOTO Y HAC. 3a CTaHAApT € U3I0JI3BaH
Ocmanmxkuk 97 (Typuust), xoiito e crapaapr U B MACAC. OmurbT € 3aJI0KeH cien
TIpe/IIeCTBEHNK OpH3, B 4 MOBTOPEHHs ¢ pekonTHa miom 10 m? Ha anyBHATHO-TUBAJIEH THUII
nousa. [lo Bpeme Ha BereranusTa € NPUIOKEHA CTaHJApTHATa arpOTEXHUKA 33 OTIJIE)KIaHE
Ha opu3 B bearapus.

[Ipu OmOXMMHMYHMS aHaIM3 Ha 3BPHOTO CHIBP)KAHHUETO HA CYpPOB IMpPOTEHH €
onpeneneHo mo metona Ha Kenman (Mames u ap., 1989), a Ha AM3MH — KOJOPUMETPUYHO
(EpmakoB u np., 1972).
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PE3YJITATU U OBCBHXKIAHE

JlanauTe OT OMOXMMHUYHHUS aHAJN3 Ha 3bPHOTO OT OPHU3 MMOKA3BAT CHIIECTBYBAHETO HA
COpPTOBA 3aBUCUMOCT IIPU U3CIIEABAHUTE [TOKA3aTEIN — CYpOB MMPOTEUH U JIU3HH.

CpenHo 3a mepuojia ChAbPKAHUETO HA CYpPOB IMPOTEHMH B 3BbPHOTO € OKoJo 7%
(trabmuna 1). TIpe3 2015 r. BCHUKH COPTOBE Ca C IMO-MAJKO KOJIMYECTBO MPOTEHH CIIPSIMO
cleZBaIUTe JIB€ TOAMHH, a mpe3 2017 r. u3nuTBaHUTe 00pa3y MMAaT CPABHUTEIHO OJIM3KO
ChIBbpKaHUE U TO ce ABxkK Mexay 7,10% 3a copt JIunue no 7,85% 3a copt ['ana.

OT mnomyueHUTE pe3yaTaTH, MOXKEM Ja 3aKII4YuM, Y€ TYPCKUTE COpPTOBE

MPEBB3XOXKIAT MO KOJUYECTBO CYpPOB IMPOTEHH HTATMAHCKUTE - CPEIHUTE CTOMHOCTH ca
cboTBeTHO 7,22% 1 6,81%.

Taoauna 1. ChabpikaHue Ha CypoB IPOTEUH B 3bPHOTO (KadsiB opus), %o

T'onnuu
Copt [Ipousxon 2015 2016 2017 Cpenno
OcMmanuuk 97 (St) Typuus 6,44 7,26 7,75 7,15
I'ama Typuus 6,70 7,36 7,85 7,30
bpuo Hranmus 6,38 6,70 7,38 6,82
JIunue Hranus 6,26 6,82 7,10 6,73
Kameo HUramusa 6,44 6,96 7,23 6,88

CpenHo 3a TpUTOJUIIHUS MEPUO ¢ Hall-BUCOKO ChIBPKAHHUE CE€ XapaKTepU3upa CoOpT
l'ama (Typuwmsi). Ilomydenute nmaHHM OT HaIIWsAg CPAaBHHUTEICH OINUT MOTBBPXKIaBaT
pe3yNTaTuTe 3a TO3W COPT MPHU MOAOOHHM HM3CIENBaHUS B 3emiuileTo Ha rp. CheauHeHue
(Toromanova and Georgieva, 2015).

buonornunata HEHHOCT Ha OpU30BHUA OENTHK, U3pa3eHa upe3 ChABPKAHUETO Ha
He3aMeHUMaTa aMMHOKHCEIMHA JIM31H, € MPeACTaBeHa B Tadbauua 2.

Ta6auna 2. CeappkaHue Ha TH3UH B 3bPHOTO (KadsB opus), %

Coprt Tomuxu Cpenno
2015 2016 2017
OcMmanuuk 97 (St) 0,23 0,23 0,25 0,24
l'ana 0,26 0,28 0,27 0,27
bpuo 0,30 0,33 0,31 0,31
Jlnaue 0,27 0,25 0,24 0,25
Kameo 0,25 0,26 0,25 0,25

W3nuTBaHUTE COPTOBE HATPYNBAT CPABHUTEIHO OJM3KO ChAbPIKAHHE HA JIU3UH TIpe3
tpute roguHu — cpeano 0,26% (2015 u 2017) u 0,27% (2016). Cpennara KOHIIEHTpaIHs Ha
amuHOKHucenuHaTa Bapupa B rpanunute 0,24 — 0,31%. C Hail-craOWiHO chIbpXkKaHHE ca
Ocmanuuk 97 u Kameo, K0€TO BEpOATHO CE€ ABJDKM Ha MPUTEKABaHATA TUIACTUYHOCT KbM
yCJIOBHSTA HAa OTIVIEKIAaHE Yy Hac. BCHYKkM COpPTOBE MpEBUILIABAT CTaHAApTa IO TO3HU
nokasates. M3pa3eHo B MPOLEHT CHPSIMO HETO NpeBb3X0AcTBOTO € oT 4,2 no 29,2%. C
Haif-0orato Ha JIM3KH 3bpHO (Ka(sB OpU3) ca UTATHAHCKUAT copT bpuo u Typckus ["ana.
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n3BOIHN

1. U3cnenBanute uranuancku coptose (bpuo, Jlunye, Kameo) ce xapakrepusupar c
MO-HUCKO ChABPKAHUE HAa CYpPOB MPOTEHUH B 3bPHOTO OT cTaHaaprta. Te HaTpymnsar ¢ 3,8 10
5,9% 1no-Manko NpOTEnH CHPSMO HETO.

2. Typckusar copt ['ana e ¢ Hali-BUCOKO ChIbpXKAaHWE HA CYpOB NMPOTEUH B 3bPHOTO,
KOETO € CHIIPOBOJIEHO U C BUCOKO JIM3UHOBO ChIbPKAaHUE.

3. OT momydeHuTe pe3yaTaTH MOXKEM JAa KaxeM, 4ye copT [‘aja e moaxonsumr 3a
OTIVICKJIAaHE TPH HAUIUTE YCIOBHA W MOXE Ja ObJe H3MOI3BAaH KaTo CypOBHMHA 3a
XpaHUTEIHO-BKyCcOBaTa U (hapMalleBTHUHATA IPOMUILIEHOCT U B CEJIEKLIMOHHUS MPOLEC MPU
noJ00psiBaHe Ha OENTHYHOTO ChIbPKAHUE.

4. U3cnenBaHuTe COPTOBE MPEBB3XOXKIAT CTaHAApTa IO ChAbP)KaHWE HA JIM3UH B
3ppHOTO. Hali-60oraTto Ha aMMHOKHCEIMHATA 3bPHO UMa UTAIMAHCKUAT copT bpuo.
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REACTION OF INTRODUCED RICE VARIETIES TO THE
CAUSATIVE AGENT OF FUSARIUM IN THE PANICLE

Svilena Tosheva, Petar Chavdarov
Institute of Plant Genetic Resources “Konstantin Malkov”, Sadovo, Bulgaria

Abstract: During the period 2016-2017 it was studied the resistance of five rice
introduced varieties to the causative agent of Fusarium culmorum to the panicle. The study
was carried out on a permanent rice cell on an open field in the Institute of Vegetable Crops,
Maritza, Plovdiv under field conditions and artificial infection. Immune varieties to the
(Fusarium culmorum) agent to panicle in the rice genotypes have not been established.
Resistance to the fungus have three varieties, and it is the highest in the Italian variety Luna.
Least variation in the absolute mass of infected seeds and persistent type of infection is
characterized by the Turkish variety Gala.

Keywords: rice, introduced varieties, Fusarium culmorum.

PEAKIIUA HA UHTPOAYIIUPAHU COPTOBE OPU3 KbM
HNPUYUHUTEJIA HA ®Y3ZAPUO3A 11O METJ/IMLHATA

Csuiiena Towesa, Ilersp YaBnapos
HUncmumym no pacmumennu eenemuunu pecypcu ,, Koncmanmun Manxos*“ — Cadoso

Pesrome: Ilpe3 mnepuonma 2016-2017 r. e mnpoydeHa YCTOMUMBOCTTa Ha IIET
pa3NpoCTpaHeHH B IIPOU3BOJACTBOTO HMHTPOLYLMPAHU COPTa OPHU3 KbM INPUYMHHTEIS HA
¢dy3apuosa no mernunara - Fusarium culmorum. VI3cneaBaHero € MpoBEASHO HA MOCTOSIHHA
opuzoBa kieTka B 3emumunieto Ha M3K “Mapuna”, rp. [1n1oBauB npu MOJICKA yCIOBUSA U
U3KyCTBeH HH(ekuuno3eH (oH. VIMyHHH cOpTOBEe KbM NPUYMHUTENS Ha (ysapuosa 1o
metnunara (Fusarium culmorum) Tpu U3CIEABAHUTE IE€HOTUIIOBE OpU3 HE Ca YCTAHOBEHH.
YcTOHUMBOCT KbM I'b0aTa MpUTEXaBaT TPU COPTA, KaTO T € Hal-BHCOKA NPU UTATUAHCKHS
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copt Jlyna. C Hail-cmabo HamalsiBaHe Ha aOCOJIOTHATAa Maca Ha 3apa3eHUTE CEMEHa U C
YCTOMUYMB THIT HAa UH(PEKIUS Ce XapaKTepu3nupa TYpcKUsT coptT ['ana.
KiarouoBu nymm: opus, UHTPOLYLIUPaHU cOpTOBE, Fusarium culmorum.

BBBEJIEHUE

[IpupoIHO-KIMMAaTUYHUTE YCIOBUSA U TAJCHOCTH B PAMOHHUTE, KBAETO C€ OTTIIEKAA
OpHU3 B CTpaHaTa, KakTo U IpyrH (akTopu ca AOMPHUHECITU Ta3H KyJITypa Jla He IOHACs YeCTH
Y 3HAYUTEIIHU 3aryou oT OojecTtu u HenpusaTenn. B beiarapus opus ce oTriiexaa OCHOBHO 110
TEYeHHETO Ha peka Mapuua u nputouute 1. ToBa cbh3/1aBa yciaoBUS 3a TOCTOSHHO JIBUYKEHUE
Ha BB3AYIIHUTE MAacH, KOETO HE MO3BOJISABA 3aCTOM Ha BIIAXKEH BB3AYX, OJarompusTCTBAI]
pa3BUTHETO Ha I'bOHU O0secTH. BBIpekn ToBa mpe3 MOCISAHUTE FOIMHU ChIIECTBYBAT IPYTH
dakTopu, KOUTO CrIOMaraT 3a yBelM4aBaHe Ha 3apa3zara OT I'bOHHU MAaTOT€HU: BHOC HA CEMEHa
C HEYCTaHOBEH INPOW3XO0J M Pa3MHOKCHHE, MTPCHAMHOKaBaHEe HA HSIKOW ILICBEIIHH BHIIOBC,
BHUCOKHM J03M a30THH TOPOBE, BOJCIHIM [0 TOJSAraHe Ha IMOCEBHUTE;, HATUYHME Ha YEPBEHO
3bpPHECTH (OPMHU OpHU3, KOUTO CE XapaKTEPH3UPAT ¢ OCOOECHO BUCOKA BB3IMPHEMUYHUBOCT KbM
OoJecTuTe; HECBOCBPEMEHHO MOYMCTBAHE Ha PACTUTEIHUTE OCTAThLMU B IJomuTe. Bee mo-
YeCTO ce HAa0JIF01aBa MOHOKYJITYPHO OTTJICKIAHE HA OpH3a.

[Ipe3 mocneanure ronuuu (y3aprosara ce MposBsiBa KaTo €IHA OT Hali-BPEIOHOCHUTE
0oJiecTH HE caMo TIPH MIICHUIATa, PBKTA U peaulia APYyTry KyATYpH, HO U 1pHu opu3sa (Kapos,
2001; Cantrell, 2001; Margo et al., 2010). B bbirapus 1 ce mpeau3BHKBa OT ToisM Opoit
(duTONaTOreH!, CpeJl KOUTO HAN-rOJIIMO 3Ha4YeHWe uMat Fusarium moniliforme, Fusarium
culmorum, Fusarium graminearum u Fusarium oxysporum (ﬁOquB, 2010; CranueBa, 2002a,
20046). I'vbaTa Hanajga pacTeHUsTa IPe3 BCUUKU a3y Ha Pa3BUTHETO UM.

Jlocera y Hac uMMa OTrpaHUYEHU JaHHU OTHOCHO (DUTOMATONOTMYHATA OIICHKA Ha
yyxaure coproBe (CranueBa, 1999) u nuncBaT TakWBa OTHOCHO IIOBEACHHMETO Ha
HOBOBBBEJICHUTE U OTTJICKIAHU B bhirapus.

IleaTa Ha TmpenCcTaBEHOTO WU3CJICIBAHE € TPH IIOJICKM YCIOBUS W W3KYCTBEH
uH(EKIMOo3eH (OH /1a Ce YCTaHOBU YCTOWYMBOCTTA HA TIET COPTa OPU3 C PA3TUUCH MPOU3XO]]
CIIpsIMO MpUUYMHUTENS Ha dy3apuo3a o metiunara (Fusarium culmorum).

MATEPHUAJI U METOAMN

N3cnensanero e nposeneHo B nepuoja 2016 — 2017 r. U3nutana e peakiusita Ha JABa
typcku (Ocmanuuk 97- crannapt 3a boarapus u 'ana), na uranuancku (Kameo, Jlyna) u
€IMH TPBUKH copT opu3 (PEeHOMHUHO) CIpsIMO NMPUUYMHUTENS Ha (y3zapuo3a Mo MeTiauiara
(Fusarium culmorum). OlieHKaTa 3a YCTOMUYMBOCT € HalpaBeHa IpH TMOJCKU YCIOBUS U
U3KYCTBEH MH(EKINO3EH (OH.

N3kycTBEHOTO 3apa3siBaHEe € MPOBEACHO C MHOKYJIYM OT 14-1HEBHA 4ucTa KyaATypa Ha
rebara Fusarium culmorum, 9MsITO TATOT€HHOCT € MpeIBapUTeNHO JloKa3aHa. M3mon3BaH e
METOIBT Ha MPSKOTO HANpPbCKBaHE CbC CIOPOBAa CYCHEH3Us B  KOHIIGHTpAIUs
10° MakpoKoHHIMK Ha ml/Boa, MPUTOTBEHA HEMOCPEACTBEHO MPEIH TPETUPAHETO. 3apa3eHu
ca o 10 MeTaumu ot reHoTun BbB (aza ubdrex. 3a ocCUrypsiBaHe Ha ONTUMAJIHU YCJIOBHS Ha
uH}peKus (Bucoka arMoc(epHa BIAKHOCT) METJIMIUTE CE MOKpHUBaXa C MOJHETUICHOBO
b oo B MpoabHKeHUE Ha 24 daca ciief] 3apa3siBaHeTo.

CreneHra Ha mopa)keHHE Ha MHOKYJIHPAHUTE COPTOBE € YCTAaHOBEHA BHB (Daza IbIIHA
3pAJIOCT U € OTYeTeHa Mo cienHaTta ckaia: 1) Umynnu coproBe — 0% 3apasenu cemena (I);
2) Ycroiiuusu coproe — 0,01% mo 15,0% 3apazenu cemena (R); 3) CpeaHo 4yBCTBUTEITHU
coptose oT 15,01% mo 25,0% (MS); 4) UyBctBuTenuu coproe — oT 25,01% no 50,0% (S);
5) Cunino uyBcTBUTENHM copToBe — Hag 50,01% (HS).
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N3uncnena e u oTHocuTenHaTa 3ary0a Ha JOOMBa KaTO MPOIEHTHA Pa3jIMKa MEXIy
MacaTa Ha 3bpHaTa B METJIMIUTE OT KOHTpOJaTa M Macara Ha 3bpPHATA B MHOKYJIHPAHUTE
METJIHIIH.

PE3YJITATHU U OBCBHXJIAHE

JlaHHUTE OT M3CIEeIBaHETO ca OTpa3eHH B Tabmuma l. Pesynarature mokaspar, 4e OT
U3IUTBAHUTE O0pa3ly OpHU3 HsAMa TaKuBa, KOUTO Ca HANbJIHO HMYHHU KbM I'b0arta,
npuyrHABamia ¢y3apuosa no MermmuaTta. Cropen u34ucieHus IPOIEeHT HH(PEKTUPAHU 3bpHA
COPTOBETE Ce Pa3JelAT B JIBE TPYIIU: YCTOWYMBU U CPEIHO YYBCTBUTEIHH.

VYcToiiunBr ca TpH OT M3MMTBAHUTE OOpasly, KaToO Hal-MalbK MPOLEHT 3apa3eHu
3bpHa € oTueTeH npu coptT JlyHa (6,98%).

B rpynata Ha cpeaHo 4yBCTBUTEIHHUTE copToBe (110 25,0% GonHu 3bpHa) ca Kameo u
cranaapta OcManuuk 97.

AbGconoTHaTa Maca Ha 3JpaBUTe CEMEHa IIPU U3CIIEIBAHUTE COPTOBE € B MHTEpPBAJIA OT
32,0 g no 46,7 g (trabnuua 1). IlponieHThT Ha GOIHUTE CeMeHa CpsMO aOCOII0THATa Maca Ha
KOHTpouata Bapupa ot 77,42% npu Kameo no 95,83% npu 'ana.

Ta6auna 1. Peakuus Ha cOpTOBE OpU3 MHOKYJIMPAHU C IPUYUHUTENS Ha (hy3apro3a
o metmnara (Fusarium culmorum)

o 3apaBu CnapyxeHu Bbonuu
T g < < <
g ¢ : < 2 < 2 <
S < < <
=g 3 I g & s B g & 8| E g &
s 8 x| &0 ol 2=l 21 % o g = 2178 0| g
Copr =g 3| 2 = | € 5| 2 = | € 5l 2 = -
g a2l 8122 8 Sl Y| 2ol 8 S| 8| 99| ¢ 3
2 H © = < OE“ s & S Og—‘ s & S Og—‘
= = = = O S g = = O = Z| = = O = g
58 g| 3| & > | g 5| & = | g 5| & = | g
o ¥ o Q| = a 2 Q| = a 2 Q| = a 2
1) || o E M| m@m| o E M| m@m| o =
< O o o o [&] o [&]
X ° X o X o
= =X =X

Ocmanuuk 97 |36,3|145| 91 |62,76|3,18|96,26| 18 |12,41 (0,23 |35,20| 36 |24,83|1,14|87,24

Kameo 46,7| 70 | 40 |57,14|1,59|85,12| 17 |24,29|0,22 (27,71 | 13 |18,57|0,47|77,42

JIyna 32,0(129| 98 |75,97|3,00(95,66| 22 |17,05|0,28|39,77| 9 | 6,98 |0,23|79,86

I'ana 35,1({139(105|75,57|3,56 (96,59 | 23 |16,55|0,56|69,37| 11 | 7,91 |0,37|95,83

®enomuno |33,6|100| 65 |65,00]2,26|103,5| 26 {26,00]0,30 (34,34 9 | 9,00 |0,26|85,98

Ot monmy4yeHUTE pe3yiTaTH ce BWK/A, Y€ BBIIPEKH MPUIMHUTEISAT HA OoyecTTa aa e
uH(pexkTupan 3bpHaTa, TE€ Ca HAMAJIWIN HE3HAYMTENHO a0COJIIOTHATA CH Maca CIPSIMO
KoHTponara. Haii-cmabo moHwkaBaHe Ha MacaTa Ha 3apa3eHUTE CEMEHa € OTYETEHO IpHU
Typckus copt ['ana. [IporieHTHT Ha HeroBute 60HU 3bpHA € 7,91%, KOeTo cropes ckaiaTa 3a
OLICHKA 03Ha4YaBa ycTOH4MB TN HA HHpeKws (R) kbM mpoyduBanus guronarorex.

n3Boamn

1. UMyHHM copTOBE KBM NpUUYMHUTENS Ha (¢ys3apuosa no meriauuara (Fusarium
culmorum) Ipu U3cleIBaHUTE FTEHOTUIIOBE OPU3 HE Ca YCTAaHOBEHHU.

2. YcToiuuBOCT KbM rb0ata Fusarium culmorum npurtexasaT Tpu oOpaszena, Kato Ts
€ Hali-BUCOKa IpU UTaJIMaHCKusA copT JlyHa.

3. C Haii-cmtabo HaMaisiBaHe Ha aOCOJIIOTHATa Maca Ha 3apa3eHUTE CEMEHAa U C
YCTOMUMB THUIT HAa UH(EKLUS Ce XapaKTepu3nupa TypcKusT copt ['ana.
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STUDY OF THE RELATIONSHIPS BETWEEN
QUANTITATIVE CHARACTERS BY PATH-ANALYSIS IN
SECALE CEREALE

Evgenia Valchinova
Institute of Plant Genetic Resources “Konstantin Malkov”, Sadovo, Bulgaria

Abstract: The aim of the present study is the preparation of a complex evaluation of
rye specimens from the National Collection in the phase “ear formation” with a view to their
future use and conservation. The experimental work was conducted in the period 2009-2012.
54 specimens were objects of research. The study was conducted in the experimental field of
the Institute of Plant Genetic Resources (IPGR) — the town of Sadovo. By the parameter Po,
the mathematical data processing was determined by the influence of unspecified factors
(P<0,15) by the formula Po = V1- (P12 + P22 + ... + P21 + 2P1Pari2 + ... +2Pn2Pn-irn-1.n2), where
Ppg=1,2, ... , n-1) - Path the coefficients of the individual signs; rji (1= 1, 2, ..., n-1,j =
2,3, ..., n) - coefficient of correlation between the signs.

Keywords: Secale cereal, rye, path analysis.

IHPOYYBAHE 3ABUCUMOCTUTE MEXIY
KOJIMYECTBEHUTE ITPU3HAILIU YPE3 PATH-AHAJIN3
ITPU SECALE CEREALE

EBrenust Boaunnosa
HUncmumym no pacmumennu eenemuunu pecypcu ,, Koncmanmun Manxos*“ — Cadoso

Pe3rome: Llenta Ha HACTOSAIIETO U3CIIEIBAHE € KOMIUIEKCHA OIIEHKA Ha 00pa3luTe phiK
ot HarnmonanHara Konekius BB (pa3a u3KIacsBaHe ¢ OTJIe]] Ha TIXHOTO OBJEIIO U3I0I3BaHE
U omnasBaHe. HaywyHomscnmenoBareickata paboTa € TpOBeACHA TMpe3  Iepuojaa
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2009-2012 roguna. OGekT Ha mpoyuBaHe ca 54 oOpasmu. [IpoyuBaHero Oeire U3BHPIICHO B
ONUTHOTO mosie Ha MHcTuTyTa 1o pactutennu renernynu pecypeu (MPI'P) — rpang Canoso.
Ypes mnoxkazarenss Po, ¢ maremarnueckata oOpa®oTka Ha JaHHHUTE Oelle OIpeneaeHo
BIMAHHETO Ha Heorderenute (akropu (P<0,15) mo dopmymara Pe=\1-(Pi>+P2>+.. . +P%.
1+2P1Porio+. . . 4+2Pn2Pnitn-10-2), kpmeTO Pj (J =1, 2,.......... , n-1) ca Path koedpurnuentute Ha
ornenante npm3Hanw; i (1 = 1, 2, .....,, n-1; j = 2,3,...., n) e KOePUIIMECHT HA KOpETaIHsI
MEX/1y MpU3HALIUTE.
KuarouoBu aymu: Secale cereal, ppx, Path ananus.

BBBEJEHUE

PwxTa mpunamiexu keM ceMm. Poaceae, noacem. Pooideae, pon Secale (Kupsikos,
1999). PpxTa e BrOpaTa HO 3HAuU€HHE ClleJ MIIEHHUIAaTa xjeOHa KyiaTypa. Ts e eaHa or
OCHOBHHUTE KYJITYpH, IMOAXOJALIM 3a YCIOBUATA HAa OHOJOTMYHO 3€MelelHe, KOETO J0
2015 roguna me 3aeme 20-25% ot npoussoactsoro B EBpona. Hama apyra >xutHa Kynartypa,
KOSITO MOXeE /1a C€ OTIJIeXK/Ia C OCKBJIHU CPE/ICTBA U €JTHOBPEMEHHO J1a J1a/Ie YAOBJIETBOPSBAL]
noouB (Gerdes, 2002; Gerbhardt, 2002).

[Ipu pbxkTa, HE3aBUCMMO OT METOJa Ha Ch3JAaBAaHETO My, COPTHT € CJOXKHA
nomynanus. buorunosere, KOWTO BiM3aT B CbCTaBa M, ce OTIMYABAT MO OHOJOTMYHH,
Mop(doNOruyHu Mpu3HAM M cBoiicTBa. Cropen TMocokaTa Ha CeJNeKLIHMOHHATa Lel
M3MEHYMBOCTTA CE€ M3IOJ3Ba 32 HOBU WM 32 MOJOOpsIBaHE Ha CHILECTBYBALIUTE COPTOBE
(ITyrau u I'mmaneesa, 1982; Kobpursiackuii, 1982). Copt ,,Munennym” e cb3aaieH Ha Oa3zara
Ha MEXIyNOIyJal[MOHHATa H3MEHYMBOCT Ha KOMIUIEKC OT KOJMYECTBEHM IpHU3HALU
(AnTtonoBa, 2003; Mangova and Antonova, 2003). [IpoyuBanero Ha reHeTuuHus (POHI OT
pBXK € 6a3aTa, KOATO Il OKaXe BIMSHUE BbPXY M3rPaXJIaHETO Ha eHa ObJella HallMOHAIHA
CeJIEKIIMOHHA Mporpama. M3yuaBaHeTo Ha Ch3/1aJileHU U aJanTHPaHU KbM MECTHHUTE YCIIOBHS
o0pa3ly, KakTO W HMHTPOAYLHUpPAaHH MaTepuanu, € IMpearocTaBka 3a paslIMpsBaHE Ha
BB3MOKHOCTUTE 3a Ch3JlaBaHE Ha H3XOJEH MaTepuan 3a ceiekuus. [IpoyduBaHeTo um
NO03BOJIsIBa MO-e(heKTHBHA paboTa ¢ TAX U IEIEHACOYEHOTO MM BKIIIOYBAHE B CEJIEKIIMOHHHUS
npolrec.

Ilenta Ha HacTOSIIOTO TNpoyuBaHE Oemie Ja ce YCTaHOBAT upe3 Path-ananus
3aBUCHUMOCTH MEXJy KOJWYECTBEHM IMPHU3HALM IPU PHKTAa U TIAXHOTO MPSIKO M KOCBEHO
BJIMSIHUE BBPXY NMPOJYKTUBHOCTTA.

MATEPUAJ U METOAHU

HayunomscnenoBarenckara pabora e mpoBeneHa npe3 nepuoga 2009-2012 roauna.
Ob6ekT Ha npoyuBane ca 54 oOpasuu - 16 6pos oOpasiu cHbOpaHU OT EKCHEeIUIMH B CTpaHaTa
u 38 Opost oOpasnu, nmoisydyeHu or uyxOuHa (¢ur. 1). [IpoyuBanero Oemie H3BBPIIEHO B
onuTHOTO nosne Ha MHctutyTa 1o pacturenHu resetuuHu pecypeu (MPI'P) — rpan Camoso
BbPXY KaHEJIEHO-TOPCKU TMOYBH. 3a CTaHgapT Oelle U3MOJI3BaH OBJITapcKUsT COPT
~Muneanym” (Hactosm craHaapt B MACAC). Coptr [lanae e wu3mnon3BaH KaTo OMBII
30-roauIeH CTaHIapT 3a CTpaHaTa.

OnuThT Gellle 3a10KeH Mo 6J0KOB METO Ha 1,2 m? oTYeTHA IUIOIN] B 3 TIOBTOPEHHS.
CeutGeHa HOpMa Oellle W3uKcIeHa Ha 6a3ara Ha 500 k.c/ m2.

B®B ¢a3za uskinacasane 6gxa n3mepBanu o 10 npeaBapuTeTHO MapKUPaHU PACTECHUS
oT oOpaszery B Tpu mnoBTopeHus. OlleHKaTa Ha BIMSHUETO Ha H3MUTaHUTE OOpa3u €
HarpaBeHa Ha 0azara Ha clieJHUTEe OMOMETPUYHH MTOKa3aTeIN: BUCOUMHA HAa pacTeHUATA (Cm);
IBJDKMHA Ha TOPHOTO MEXAYBB3IHE (Cm); pa3cTosHUE OT (HIaroBusl JUCT A0 Kiaca (cm);
IBIDKUHA Ha JOJTHOTO MEXKIYBB3IHE (cm); Opoil Ha CTHOJICHHWTE BBH3IW; JTUCTHA IUIONI Ha
¢narosus u noadnarosus auct (cm?).
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B BBJITAPHS

B YEXUS

B KATAK

= TEPMAHUS

= ECTOHUS

= KAHAJIA
BEJIAPYC
YKPAMHA

®urypa 1. Konekuus pbx
Figure 1. Collection rye

Path-xoepUIIMEHTHUAT aHATN3 MO3BOJISBA OTACISHETO HA TUPCKTHHS U MHIUPECKTHHS
epeKT BBpPXy JOOMBa M JiaBa PEAIMCTUYHA KApTHUHA 3a BPB3KUTEC MEXIY OTICITHHUTE
nokasarenu. To3m (akT cromara M3KIIOYUTEIIHO MHOTO CelleKIMOHHUS mporec (Sumathi
et al., 2007).

C momorrra Ha craructudecka nporpama SPSS 13.0 for Windows 0sixa ycTtaHoBeHU
¢denotunnute Kopenanuu u Path-koepuimenture Mmexay eneMeHTUTE Ha 10OKMBA HAa 3bPHO OT
eqHo pacteHue. KocBeHuTe edekTd BBPXY [H00MBa NPEACTABIABAT pa3IUKaTa MEXIY
(beHOoTUITHUTE KOopenaluu U npekute ehexkTu Ha otaenuure npusHanu (Martinov, 1978).

Upes nokazatens Po, ¢ MmaTemaTnueckara oOpaboTka Ha JaHHHUTE Oelie OMpesesieHO
BIUSHUETO Ha HeoTtueTeHuTe daxktopu (P<0,15) mo popmynara

Po=V1-(P124+P22+.. . +P2 1 4+2P1Pariot. . . +2PnaPnirn-1.n2),

kpaeto Pj(j=1,2,.......... ,n-1) a Path xoedunrenTuTe Ha OTACTHUTE TPU3HAILIH,

i(i=1,2,.....n-1;J=23,...., n) - KoeUIIUEHT HA KOpENaIUs MEXy PU3HAIIUTE.

PE3YJITATHU U OBCBhXK/JIAHE

Path-koepunmeHTHHAT aHaNW3 JaBa TMO-PEaTHCTUYHA KApTHHA 32 BPB3KUTE MEKIY
JUPEKTHUTE W HHIAUPEKTHH e(eKTH BbpXy JoO0MBa OT KOpENalMOHHHMS aHalu3
(Sodavadiya et al., 2009; I'eopres u np., 2012).

Ot nannute B Tabmuma 1 ce BWKIA, Y€ BHCOYMHATA HAa PACTEHHETO € C BHCOK
oTpullaTeyieH Mpsik eheKT BbpXy noomBa Ha 3bpHA OT pactenue (P1 = -0,450). JlupexktHOTO
BJIMSHUE HA JBJDKUHATA HA TOPHOTO MEXKTyBbB3JIUE € ¢ He3HauuTeaHa ctoiHocT (P2 = - 0,039).
HeratuBHOTO BIIMSHHME HAa TO3W TIOKa3aTen ce OOSCHsABAa dYpe3 KOCBEHOTO BIMSHHUE Ha
BUCOYMHATA Ha ILEHTPAJTHOTO CTHOJIO, M3pa3eHO upe3 (PEHOTHIHATa KOpenalus Iin-1 U
pa3CcTosTHUETO OT (UIaroBus JMCT 10 Kiaca 13n-1 (¢ur. 2). KocBeHo Te3u ABa mokazaTelns
MOHMKABaT J100MBa Ha CeMe OT €JHO pacTEeHHUE.

Mpsak edpext P=-0,039

Kocsen edexr rz3 = -0,265
KocBen edexT rizs =-0,0743
®enoTunHa kopeaanus r=0,3486

OTpUIaTeTHOTO BIMSHUE HA PAa3CTOSHUETO OT ()JIAarOBUS JIUCT 1O Kiaca ce 00sCHsBA
OTHOBO 4pe3 KOCBEHOTO BIHMSHHE Ha BUCOUYMHATA Ha CTHOIOTO. B Ta3u ¢aza cuiHO BIUSHUE
BBpPXY J00MBa Ha 3bpHA MMOKA3BaT IUIONITa Ha (hIaroBus W MoaA(IaroBus JHCT, ChOTBETHO
Ps= -0,445 u P7=10,366. Jlokato mpekusaT edekT Ha miomra Ha (HIaroBus JMCT € C
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OTpUIATENHA CTOMHOCT, TO MPEKHAT e(eKT Ha IUIomTa Ha NOA(IArOBHA JHCT € C
NOJIOXKHUTENHA CTOMHOCT. To3u mHTepeceH ¢akT ce O0OsACHSIBAa 4pe3 KOCBEHUS e(eKT Ha
ITBDKUHATA HA TOPHOTO MEXITYBB3JIHE M Pa3CTOSIHUETO OT (hIaroBus JIMCT A0 KJlaca, U3pa3eHo
ype3 (PEHOTUITHU KOPETALUH I2,n-1 U 13,n-1

Ipsik epext P=-0,445
KocBen edexT ry7 = -0,307
®enoTnnHa kopeganus r=-0,091

Ipsak edpext P=0,366
KocBen edexr rys = -0,373
®enorunHa kopeganus r=-0,0984

®urypa 2. [Ipsxo U KOCBEHO BIUSIHHUE BbPXY J00MBa OT 3bpHA OT €THO PACTECHHE
Xi. Bucouuna na pacmenuemo, Xz. vaoicuna Ha 20pHo mesxicoy8v3siue, pazcmosaHuemo mexcoy
@nazosus mucm u knaca X.j., Xo Heomuemenume enusnus, JJobus na 3spHo om eOHo pacmenue

Tabauua 1. [Ipsko 1 KOCBEHO BIUSHUE MEXKy €IEMEHTUTE Ha J0OUBa M I0OMBA HA €THO
pacTeHue BbB (ha3a U3KIacsiBaHE

Jbmxuna Ha Pascrosuue JemxuHa Ha . Jluctua DenorunHu
BucounHa Ha Bpoit JIuctHa miong
TOPHO ot (aroBust JI0JIHO IJIOIIL HA MO 0011 KOCBEH KOpEJIaLMOHH
pacrenuero, MEXyBb3IIHE JIHCT 110 MEKJLYBb3IIHE crebaerm na raros ¢rnaros edexr "
cm BB3IH amet, cm? )
,cm Kjaca, cm , cm JIMCT, CM KOSHIICHTH
S:CCT‘;‘K;‘;:" 0450912842 | -0,023035069 -0,0437669 0,033973 0,00578 0,074701 0,05512 0,1028 0,34814
JIbIDKMHA Ha
TOPHO -0,265796669 -0,039078022 -0,0743723 0,01697 0,00275 -0,063239 0,074164 -0,3095 -0,3486

MEKITYBB3IIHE, CM

Pascrosuue ot

(naroBus et -0,233502167 -0,034387183 -0,0845176 0,017905 0,00264 -0,074215 0,064887 -0,2567 -0,34119
JIo KJiaca, cm

Jlbmxuna Ha

JIOITHO -0,203279095 -0,008799906 -0,0200814 0,075359 0,0017 0,047113 -0,003271 -0,1866 -0,11126
MEK/yBb3IME, CM

Bpoii cTroeHn

b -0,347484059 -0,014328999 -0,0297073 0,017112 0,0075 0,116164 0,011661 -0,2466 -0,23908
JInctua mony
Ha hraros nucr, 0,075666517 -0,005551411 -0,0140905 -0,007976 -0,00196 -0,445159 0,307737 0,3538 -0,09133
cm?
Jlucrua mwiony
Ha 1ot (raroB -0,067802014 -0,007906179 -0,0149605 -0,000672 0,00024 -0,373711 0,366572 -0,4648 -0,09824
auct, cm?
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3AKVIIOYEHHUE

[IpoBenenust Path-xoepuimeHTeH aHaiIM3 JaBa IO-pPEATMCTHYHA KapTHHA 3a
BPB3KUTE MEX]y TUPEKTHUTE U MHAUPEKTHU e(eKTU BbpXY 100uBa. [10-BUCOKONPOTYKTUBHU
ca o0Opa3nure ¢ HHUCKO CTHOJIO, C KbCO TOPHO MEXKIYBB3IHE U IMO-MAJKO Pa3CTOSHUE OT
¢dmaroBus auct A0 kinaca. CphueraBaHeTo Ha Te3u Oene3u B efHa (opma e TpyAeH IpoIec.
[Ipen cenekuusita TpsOBa Aa CTOM 3a7ayaTa Jia yCIesAT Ja ChYeTasAT Te3U MOKa3aTeNu KaTo ce
Hamepu pazymMeH kommpomuc. [lodydenure pesynratu Ouxa MOTJIM Ja ObJAaT OCHOBA IMPHU
oTpeieNIsIHE Ha MO-TIEPCIIEKTUBHHE 00pa3IH PhK.
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MATHEMATICAL APPROACHES FOR GROUPING
TOPCROSS MAIZE HYBRIDS WITH PHK-42 AND DK-16/G2
PATERNAL LINES

Albena Pencheva
Institute of Plant Genetic Resources “Konstantin Malkov”, Sadovo, Bulgaria

Abstract: A three-year study of 38 maize crosses obtained with the paternal lines
PHK-42 and DK-16/G2 and the hybrids Kn-435, PR-9578 and Lg-3475 as a standards
(checks) was carried out. Through cluster analysis, the test-crosses with paternal component
PHK-42 were divided into two clusters-one larger and one smaller with differentiated 4
subgroups. The analysis shows that the grouping of samples is based on the average values of
yield obtained in the relevant cluster. The impact of the yield and its elements, determined by
applying the factor analysis, shows that of the possible 10 components, the analysis is
presented to the second, explaining 77,0% of the total variation. DK-16/G2 crosses clustering
results show that, depending on the relative distance between them, the test-crosses are also
grouped into two clusters - one larger and one smaller. The distribution of the variants here is
also based on the average yields obtained for the respective group. Crosses: A9E0371xDK-
16/G2, 88BM29xDK-16/G2 and 88BM34xDK-16/G2 exceed the Kn-435 and Lg-3475
standards as well as all other variants. Using the factor analysis at crosses with DK-16/G2
paternal line, the variables are grouped into three components as they explains for 65,5% of
the total variation.

Keywords: test-crosses, cluster analysis, basic components, average yield.
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MATEMATHUYECKU TIOAXOAU 3A IT'PYIIMPAHE HA
TOIIKPOC XUBPUIU HAPEBUIIA C BAIVMHU JIMHUHAN
PHK-42 1 DK-16/G2

Anoena IlenuyeBa
Hucmumym no pacmumennu eenemuynu pecypcu ,, Koncmanmun Manxos“ — Caoogo

Pe3rome: 3BbpieHO € YETUPUTOJUIIHO MPOy4YBaHE Ha 38 KPBCTOCKH IAPEBHIIA,
noiaydeHu ¢ ydyactuero Ha Oamunu guHuu PHK-42 u DK-16/G2 u xuOGpugHure coprtoBe
Kn-435, PR-9578 u Lg-3475 xaro ctangaptu (KOHTpoJsin). Upes KIrbCcTep aHAIN3 TECTKPOCUTE
¢ OammH xkomnoHeHT PHK-42 6sixa pasneneHu B /Ba KIIbCTepa — €IUH IMO-TOJSIM U €AMH
Manbk ¢ naudepennupanu 4 noarpynu. ['pynupanetro Ha oOpasuurte € 0a3upaHo Ha
CTOMHOCTHUTE Ha CpeAHHUs JOOMB, MOJyUYe€HH B ChOTBETHUS KibcTep. Cuilata Ha BIUSHHE HA
no0uMBa M HErOBHUTE €JIEMEHTH, YCTAaHOBEHAa Ype3 MpuIaraHero Ha (aKTOpPHUS aHAIU3,
IOKa3Ba, Y€ OT BB3MOXKHUTE |0 KOMIIOHEHTa aHaIM3bT € IMpPEeJICTaBeH A0 BTOPHA,
obocHoBasail 77,0% ot o0uioTo Bapupase. Pesynrarure oT KIIbCTEpUPAHETO HA KPHCTOCKUTE
¢ Oamumua auHus DK-16/G2 mokas3BaT, 4e B 3aBHCHUMOCT OT OTHOCHUTEIHOTO Pa3CTOSHHUE
MEXIy TSIX TECTKPOCHTE CBIIO ca TPYNHPAaHW B JBa KIBbCTEpAa — €IUH TOISIM M E€IHH
no-MaybK. Pa3npesnenenneTo Ha BapHaHTUTE U TyK € 0a3upaHO Ha CTOMHOCTUTE Ha CPeAHHUs
no0uB, moiydeH 3a cboTBeTHaTa rpymna. Kpbcrocku A9E0371xDK-16/G2, 88BM29xDK-
16/G2 u 88BM34xDK-16/G2 nanBumasar no no6us crangaptia Kn-435 u Lg-3475, kakto u
BCHMYKH OCTaHaiau BapuaHTH. C TOMOIITa HAa aHANIW3a HA TJIABHUTE KOMIIOHEHTH NpHU
kpbcrockute ¢ Oama DK-16/G2 npomennuBuTe ca rpynupaHy B TP KOMIIOHEHTA, Thi KaTo €
TAX ce 00sCHsBAT 65,5% 0T 00IIOTO BapUpaHe.

Kiro4oBu 1yMu: TeCT-KpOCH, KI'IbCTEP aHAIN3, OCHOBHU KOMIIOHEHTH, CPEJIEH J100UB.

BbBEJIEHUE

3a bwarapus napeBunara (Zea mays L.) € Tperata N0 BaXHOCT KYJTypa CIlef
MIIEHUIAaTa U CIBbHYOIIIEa U UMa JBe roiemu npeaumctea (Cnasosa, 2015). ITspBoTO €, ue
aPEBUYHOTO pPACTEHUE € C TOJSIM TeHeTHYeH MOTeHIHal 3a MPOAYKTHBHOCT. BToporo
NpPeIMCTBO €, Y€ KaTo OOEKT Ha YOBeIIKaTa JIHHOCT [apeBuIiaTa OTAaBHA € IpecTaHaia Ja
0bJ1e caMo 3bpHEHO-PYypaxHa KyJITypa, a HIMPOKO Ce U3I0JI3BA U 3a XpaHa Ha Xopara.

Cp3naBaHeTo Ha HOBHM XMOPUIM M BHEAPSBAHETO MM B IPOU3BOJCTBOTO H3HMCKBA
IpOyYBaHE BBPXY TAXHATA NPOAYKTHMBHOCT M JpPYrM Ba)XHUM CTOMAHCKH KadecTBa U
NpeOCTaBsIHE HA Pe3yJITaTUTE Ha MPOU3BOIUTENNTE U crienuanuctute (AHresnoB u ap., 2009;
BobauunkoB u ap., 2001). Ceneknusita, KaTo MPUJIOKHA HayKa, MOXKE€ B TojsiMa CTENEH Ja
ObJle TporpaMuMpaHa Bb3 OCHOBA Ha TC€HETHYHUTE HU3CJIEBAHMS Ha HM3XOAHHUS MaTepual
(ITerpoBcka u np., 2010).

N3cnenBaHeTo Ha CENEKIMOHHU MaTepHaly 4pe3 KIbCTEP aHAINU3 JaBa Bb3MOYKHOCT
Ha CeJIeKIIMOHEpUTE Ja IJIaHUpaT M B3eMaT MOo-€()EeKTUBHM PEIICHHUsS 32 Pa3BUTHE HA CBOUTE
ceneknuonHu nporpamu (Ahmad et al., 2008). C moMorra Ha KIbCTepUpaHETO 00pa3IuTe
MoraT J1a ObJaT pa3JesieHH N0 TeHOTHUI B 3aBUCUMOCT OT HErOBOTO (PEHOTUITHO IMPOSIBICHUE
IO OTIpeJieNieH MPU3HaK WK Tpyna oT npusHauu (MBanos, 2014).

Ashofteh-Beiragi (2010), npunaraiiki KI'bCTEpHHS M KOMIIOHEHTHMSI aHAJIMU3, 4pe3
rpynyupaHe Ha MPOMEHJIMBHUTE B JIBAa U TOBEYE IJaBHM KOMIIOHEHTa OOSCHSBA CTEIEHTAa Ha
TeHEeTUYHOTO BapupaHe Ha 100MBa U HeroBute eaeMeHTH. ChbBMECTHOTO IpUJIaraHe Ha JiBaTa
aHanmM3a JaBa BH3MOXKHOCT 3a NOJy4YaBaHE Ha €]Ha MMO-IIbJIHA MHQOpMalus 3a poydra U
3HAYCHHMETO Ha MpHU3HAIUTE B rpynupaneTo Ha renotunosete (Philippeau, 1990).
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IlenTa Ha mpoy4yBaHeTO OeIIe ¢ MOMOIITA Ha CTATUCTHYECKH METOJH /1a C€ MPOCIeIn
NPOJYKTUBHOCTTa Ha HAOOp LAPEBUYHM XUOPUIM MPHU KOMIUIEKC OT (aKTOpH, CBBpP3aHU C
KJIMMaTHYHUTE yCJIOBUS, IpUJIaraHaTa arpOTeXHUKA ¥ TEHETUYHUTE 3aJI0KOH Ha PACTCHUSATA.

MATEPUAJ U METOAN

[IpoyuBanero e u3BbpiieHo npe3 nepuoja 2013-2016 r. B onutHoto none na UPI'P —
rp. CagoBo, npu yciioBusi ¢ HamosiBaHe. OnuTuTe ca 3ajaraHud 1o OJIOKOB METOJ, B JiBE
TIIOBTOPEHHS, C FOJIEMMHA Ha onMTHATA napuenka 10 m?. [ToYBeHUSAT TUI € JIMBaHO-KaHeIeHa
CMOJIHMILIA, a arPOTEXHUKATa Ha OTIVIKaHE € 0 Bb3IPUETATa 3a PErHOHA.

3a wu3cieBaHE iepapXW4yHaTa CTPYKTypa Ha TE€HETUYHOTO CXOJCTBO MEXIY
BapUaHTUTE € M3MOJI3BAaH KIbCTEp aHanmm3 mo merona Average Linkage (Within Groups).
W3non3BaH € aHaJM3 Ha IVIABHUTE KOMIIOHEHTH, KOMTO IEMOHCTPUPA Pa3CTOSHUATA MEXIY
TEeHUTE B F€HOMa, KOHTPOJIMpAILlM CTPYKTypHUTE eneMeHTH Ha nobuBa (I'enueB u np., 1975;
HumoBa u ap., 1999). 3a paspaboTBaHeTO Ha MOJEIUTE Ca U3IOJI3BAHU JAHHU OT
npoyuBaHeTo Ha 38 Opost ekcriepuMeHTaIHU XuOpuau U Tpu crapaapra — Kn-435, PR-9578 u
Lg-3475, no 9 cromaHCKu MpHU3HAKa — BUCOYMHA HA PAacTEHUETO, Opoil jMcTa HajJ KOuyaHa,
IbJDKUHA M IIMPUHA Ha JIMCT, ABDKMHA Ha KoyaHa, Opoll peloBe B KOuaHa, JbDKMHA Ha
3bpHOTO, Maca Ha 1000 3bpHa U JOOUB Ha 3BPHO.

PE3YJITATU U JUCKYCHUA

Pesynrature oT rpynupaHero Ha xuOpumute c¢ Oammna nuHus PHK-42 ca
npenctaBeHd Ha ¢ur. 1. B 3aBUCHMOCT OT OTHOCUTEIIHOTO PAa3CTOSHUE MEXIY TAX
KPBCTOCKHTE 00pa3yBaT €AWH TMO-TOJSIM KIBCTEp W E€AWH MallbK, IUQEpEeHIUpaHu B
4 moarpynu. OT AeHIporpaMara € BHUIHO, Y€ TPYNHUPAHETO Ha TECTKpOCUTe ce Oa3upa Ha
CTOWHOCTHTE Ha CPETHUS TOOWB, IMOJIYICHH B CHOTBETHUS KII'BCTEP, HA HUBO JI0 4.

Dendrogram using Average Linkage (Between Groups)
R led Dist: Cluster C: i

0 3 10 15 20 23
1 1 1 1 1

88BM41 x PHK-42 4]

ASEQV73 x PHK-42 13

GEBM34 x PHK-42 2

S9E0316 x PHK-42 4

G8BM29 x PHK-42 10—

ASED371 x PHK-42 11

EBM31 x PHK-42 i

* 88BM32 x PHK-42 g

GEBM30 x PHK-42 a—

T4E3296 x PHK-42 12

T4E3013 x PHK-42 3

BOED153 x PHK-42 14
St Lg-3475 1
St Kn-435 15 J

St PR 9573 [

@ur. 1. Kimectepupane va xubpuaure ¢ 6ama PHK-42
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[IspBaTa moarpyma € chCTaBeHa OT 6 KPBCTOCKH, CbC cpermeH nobuB 382 kg/da,
noyiydeH B rpynata. C JI0Ka3aHO MO-BHCOKa MPOAYKTUBHOCT ce oTinuaBaT 88BM29 x PHK-
42 (411,1 kg/da) m A9E0371 x PHK-42 (420,2 kg/da). Bropara noarpyna e ¢bopmupana ot
4 xpbcTOCKH, CcbC cpeneH nobuB 251,7 kg/da, crmeapamr To3u Ha mpeaxoaHaTa Trpyna.
Jloka3aHo MO-HHUCKA MPOJYKTUBHOCT COPSMO OCTAHAJIWTE BapUaHTU B rpylara € yCTaHOBEHa
npu 74E3296 x PHK-42 (181,8 kg/da). Tperara rpyna e cectaBena ot kpbcrockure: 74E3015
x PHK-42 u BOEO153 x PHK-42, ¢ Haii-HHCKHM pe3yaTaTH MO OTHOUICHHWE Ha IMOJy4YEeHUs
cpelneH 100uB 3a mepuoa Ha nmpoyuBaHe (95,4 kg/da).

BbB BTOpara KiIbCTEpHAa TIpyna ce€ OTIACNSIT TPUTE CTaHAApTa, HU3IMOJ3BAaHU 3a
CpaBHEHHE B OIUTA, C HA-BUCOKH CTOWHOCTH Ha JOOMBA, CIIPSAMO U3MUTBAHUTE KPBCTOCKH.

Cwiiata Ha BIMSHUE HA JOOMBAa W HETOBHUTE €JIEMEHTH NMPH KPBCTOCKHUTE C OalmHa
muaus PHK-42, ycranoBena upe3 npuiaraHero Ha (akTOpHHMsS aHajiM3, IOKa3Ba, 4e OT
BB3MOKHUTE 10 KOMIIOHEHTAa aHAIMU3BT € MPEeACTaBeH 10 BTOpusi, obocHoBaBam 77,0% ot
o6moTto Bapupane (Tabmuna 1). Cniopea mbpBUs 3HAYUMM KOMIIOHEHT, oOsicHsBal 54,2% ot
00110TO BapupaHe, Hall-CUJIHO BJIMSHUE OKa3BaT MPU3HALUTE: BUCOYMHA HAa PaCTEHUETO, Opoit
JUCTa, ABJKMHA U IIMPUHA Ha JIMCTA, TBDKMHA Ha KoyaHa, Opoi peloBe B KOUaHa U 10OUB OT
eauauna miomy (Tabnuna 2). C BTopusi OCHOBEH KOMIIOHEHT ce 00sicHsiBaT 22,9% ot 00110To
Bapupane. C Haii-3HAUUMO BJIMSHUE TYK Ca NPU3HALUTE: ABDKMHA HA 3bPHOTO M Maca Ha
1000 3bpHa.

Tabauua 1. Paznpenenenue Ha o0mara Bapuainys MKy KOMIOHEHTHTE, MPU KPBCTOCKUTE C

6ama PHK-42
Havanuu croiiHocTn Excrpaxupanu kBaapaTuu cymMd | KpagpaTHu cymMu OT 3aBbPTSIHO
pelieHue
Komnonent
0, o0, 0,
0610 % oT Kymynupan O61mo % oT Kymynupan O61mo % oT Kymynupan
BapHaHca IIPOLIEHT BapHaHca HPOLIEHT BapHaHca HPOLIEHT
1 5,193 57,699 57,699 5,193 57,699 57,699 4,875 54,167 54,167
2 1,741 19,344 77,043 1,741 19,344 77,043 2,059 22,876 77,043

Tabauna 2. AHanu3 Ha OCHOBHUTE KOMIIOHEHTH, NpH F1 rjapeBuuHn Xxubpuau c Oara

PHK-42
Ipusnanu OCHOBHHU KOMIIOHEHTH

PC1 PC2
BucounHa Ha pacTeHue, cm 0,926
Bpoii cta Hag rOpHAS KOYaH 0,877
JIbIDKkrHA Ha IPUKOYAHHMS JIMCT, CM 0,901
[ITiprHa Ha TPUKOYAHHMS JIUCT, CIM 0,899
JIpIDKMHA Ha KOYaHa, cm 0,790
Bpoii penose B e1uH KouaH 0,711

JbJKuHA Ha 36PHOTO, MM 0,897

Maca Ha 1000 3bpHa, g -0,872
Jo6us, kg/da 0,639

Pasnpenenennero Ha npoydBaHWUTE MpU3HALU BbB (akTopHaTa paBHUHA (1x2) e
npezacTraBeHo Ha ¢ur. 2. CeeM OT TAX MMONaNaT B MOJIOKUTEITHUS KBaIPAHT HA TbPBU U BTOPH
daxTop. Ilpu3HanuTe AbKMHA HA KoyaHa M Maca Ha 1000 3bpHa ca B MOJIOKUTENHATA 4acT
Ha IPBH (HAKTOP ¥ B OTPHUIIATEIIHATA HA BTOPH.
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Component Plot in Rotated Space
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®@ur. 2. [Ipoeknus Ha U3CIICIBAHUTE MPU3HAII IPH KphCTOckuTe ¢ O6ama PHK-42

Pesynrarure oT KiIIbCcTepUpaHeTo Ha KpbecTockuTe ¢ Oama DK-16/G2 ca npencraBeHn
Ha ¢ur.3. B 3aBUCHMOCT OT OTHOCHUTEITHOTO pPa3CTOSHUE MEXIy TIX TECTKPOCUTE Ce
rpynupar B €IMH TOJIAIM M €IMH MO-MaJIbK KIbCTEp Ha HUBO A0 4. PasnpeneneHuero Ha
BapHaHTHUTE B TOATPYIH U TYK € 0a3MpaHO Ha CTOWHOCTUTE HAa CPEIHUS JIOOWB, TMOIyYEH 32
ChOTBETHATA TPYIIA.

Dendrogram using Average Linkage (Between Groups)
i Cluster C: i

10 15 20 25
1 Il 1 1

=]
o

BOED1 45 x DK-18/G2 13
BOED158 x DK-1B/G2
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ASED773 x DK-1B6/G2 12

BB8BM41 x DK-1B/G2 27

ABEDS12 x DK-16/G2 3
ASED744 x DK-18/G2 9

T4E32896 x DK-16/G2 1

BBBM31 x DK-1B/G2 28
ABED423 x DK-1B/G2 2

ABED234 x DK-18/G2
BOED157 x DK-16/G2 15
ATEDEE1 x DK-16/G2 10

> SBED210 x DK-16/G2 20
BBBM32 x DK-1B6/G2 22
ASED399 x DK-18/G2 7

ASEDBD2 x DK-16/G2
S9E0316 x DK-16/G2 2

ASEDBED x DK-1B/G2 24

ASED257 x DK-16/G2 4
St Lg-3475 5
BOEO160 x DK-16/62 19
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BBBM34 x DK-1B8/G2 18

AZED73II x DK-16/G2
St Kn-435 17

I_‘\E_Tm L LT LT O LT ] L

St PR 8578 1

®ur. 3. Kirbcrepupane Ha xubpuaute ¢ 6ama DK-16/G2,1m0 koMIuiekca oT Mpoy4YBaHH
pU3HAIH

B mwpBara moarpyma ce oTmensT 5 KpbCTOCKH, ¢he cpeneH mobus 270,9 kg/da. C
J0Ka3aHO Mo-HHUCKa cTohHocT (212,8 kg/da) cmpsiMmo ocTaHanmuTe BapUaHTH € KPBCTOCKA
BOE0156 x DK-16/G2. B cienpamara nmoarpyna nomagaT 3 KpbCTOCKH, ChC CPEICH JTOOMB
244,8 kg/da. B tpera rpyna ce otaensaTt kpbcrocku: 74E3296 x DK-16/G2 n 88BM31 x DK-
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16/G2, mokazaiim Hall-HHCKa TPOIYKTUBHOCT OT BCHYKM Bapuanth B ommrta (132,3 kg/da).
UYerBbpraTa noarpyna BkitouBa 34,5% OT M3NUTBAHUTE BapUaHTH, NOKA3alu CPeleH A0OUB
367,2 kg/da. Kpbcrocka 59E0316 x DK-16/G2 nokazaHo mpeBHIaBa CpeaHaTa CTOWHOCT,
nojydeHna B rpynata ¢ 57,9 kg/da. [locnennata moarpymna ot mbpBU KIIBCTEP BKJIIOYBA JIBE
KpPBbCTOCKHU U cTaHaapt Lg-34735.

Bropara xinbcTepHa rpyma € mo-malika M ce pasfens Ha 3 MOArpyInu: IMbpBaTta
HOArpyIa BKJIKOYBA 3 KPBCTOCKHM, NPEBHUILABAIIM NO JOOMB BCHUYKU OCTaHAJIU BapuUaHTHU B
onMTa, a chblo U craHmaptd Lg-3475 n Kwu-435. BpB BTOpara moarpyna ce OTAEIAT
A9E0733 x DK-16/G2 u crannapt Kx-435, ¢ 61U3KH CTOMHOCTH 110 OTHOIIIEHHE Ha Jo0uBa. B
CaMOCTOSITENIHA MOATpYIa ce oTAeNs craHaapt PR-9578 ¢ Hali-BUCOKAa CTOMHOCT Ha CPEIHUS
J00MB OT BCUYKU OCTaHaJIM BapuaHTH B onuta (709,8 kg/da).

C nomouira Ha aHajM3a Ha TIJIaBHUTE KOMIIOHEHTH NpU KPBCTOCKUTE C Oaria
DK-16/G2 npomennuBuTe ca rpymUpaHd B TPU 3HAYUMHU KOMIIOHEHTA, Thil KaTo C TIX ce
o0sicHsBat 65,539% ot obmmoTo Bapupane (Tabmuia 3).

Cnopen mbpBUSi OCHOBEH KOMIIOHEHT, oOocHoBaBail 32,3% or 0o01oTo Bapupase,
Hall-CWJIHO BJIMSIHUE MMAT MpPU3HALUTE: BUCOUYMHA HA PAaCTEHHUETO, Opoil JUCTa HajJ KOYyaHa,
JIbJDKUHA M IIMPUHA Ha Jincta u 1o0uB oT aekap (Tabmuna 4). C BTOpHUsi OCHOBEH KOMIIOHEHT
ce o0sicHsaBar 19,9% ot o6moto Bapupane. C Hali-BUCOKU KOE(UIIMEHTH Ha Kopejauus ca
npu3HanuTe: Opoil pemoBe, AbKMHA HA 3bpHOTO M Maca Ha 1000 3bppHa. Criopen TpeTHs
OCHOBEH KOMIIOHEHT, YMETO BIMAHUE € OT mnopsabka Ha 13,4% ot obmoro Bapupase,
OIpeeNAII0 3HAYeHUE UMa IbJDKUHATA Ha KOYaHa.

[lonyuenuTe B H3CIENBAHETO pe3ydTaTH ca cXogHU c¢ Te3u Ha HMBanoB (2015),
YCTaHOBEHU B reorpa)cku paiioH Ha CTpaHaTa, IPUTEKABAIL PA3JINYHU KIUMATUYHU (aKTOpU
(Pyce), npu npoyuBaHe Ha APyry MaTEpUAIIH.

Tab6umua 3. Paznpenenenue Ha oOiaTa Bapuausi MeX,1y KOMIIOHEHTUTE IPU XUOPUANUTE C
oama DK-16/G2

HavajHu cToiiHOCTH KBaapaTHu cymMH 0T 3aBBPTAHO
ExcTpaxupanu KBaIpaTHH CyMHU
pellieHue
Komnonent
0, 0, 0,
O61mo % oT Kymynupan 0610 % oT Kymynupan O6wo % oT Kymynupan
BapHaHca MIPOLIEHT BapuaHca MIPOLIEHT BapuaHca MPOLEHT

1 3,487 38,747 38,747 3,487 38,747 38,747 2,907 32,303 32,303

2 1,278 14,197 52,944 1,278 14,197 52,944 1,788 19,866 52,169

1,133 12,594 65,539 1,133 12,594 65,539 1,203 13,370 65,539

Tab6aunua 4. AHanu3 Ha OCHOBHUTE KOMIIOHEHTH TpH Fi mapeBuyHN Xxubpuau ¢ OamuHa
maang DK-16/G2

OCHOBHH KOMIIOHEHTH
Tpmsnat PC1 PC2 PC3
Bucounna Ha pacrenue, cm 0,831
Bpoii nucra Hax ropHUs KO4aH 0,654
JIbKuHA Ha NPUKOYAHHUS JHUCT, Cm 0,893
lupuHa Ha TPUKOYAHHUS JIHCT, CM 0,591
JIbKMHA Ha KOYaHa, cm 0,820
Bpoii penose B enuH KouaH 0,810
JIbKUHa Ha 3bPHOTO, MM 0,539
Maca na 1000 3bpHa, g -0,769
Jobus, kg/da 0,576
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[IpocTpancTBeHaTa BH3yalM3alusi Ha W3CJICIBAHUTE MPHU3HALM, WIIOCTpUpAIIa
KOPENAIMOHHUTE BPB3KUM MEXKIy BapHAIlMUTEe Ha TMPU3HAKA MPU KPBCTOCKUTE C OamuH
poauten DK-16/G-2, e mpencraBeHa Ha ¢urypa 4.

Component Plot in Rotated Space
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@ur. 4. [Ipoexnus Ha U3CIEABAHNTE MIPU3HALIM TpU KpbcTockuTe ¢ O6ama DK-16/G2

3AK/IIOYEHUE

Cp3naBaHeTo Ha pa3sHOOOPA3eH M3XOAEH MaTepual NpU CeJeKIHsITa Ha [apeBuIlaTa e
OCHOBEH MOMEHT, M3HMCKBalll M3MOJ3BAHETO HA pA3JIMYHU METOAM KaKTO B Ipoleca Ha
Ch37laBaHe, Taka U IPU HErOBOTO MPOYYBaHE U MOJ00psBaHE.

Upe3 u3M0J3BaHUTE CTATUCTUYECKHM METOAU CE€ OTKpPOUXa KPBCTOCKH C JI0Ka3aHO
MPEBB3XOJCTBO Haj JBata ctanmapra Lg-3475 u Ku-435 mo otHomenune Ha noowBa. He ca
YCTAaHOBEHU TECTKPOCHU C M0-BUCOKA MPOAYKTUBHOCT OT Ta3u Ha cTa”uapt PR-9578. Ilpu tpu
oT ekcrniepuMeHTanHuTe Xubpuau c¢ 6ama DK-16/G2 obaue mosydeHUsT cpeleH IT00HUB OT
JieKap ce 1o0imkaBa 10 TO3HM Ha CTaHAapTa.

W3BbpiIeHUAT (QakTOpeH aHaliu3 C MpHIaraHe MeToJa Ha TIJIABHUTE KOMIIOHEHTH
JIOTIPUHECE 32 PEeIyLIMPAHETO Ha rojeMus Opoil KOpelalMoHHU MPOMEHJIMBH M CBEXKIAHETO
UM 710 Mabk Opoil ocHOBHM (axTopu. KoMOMHUMPAHOTO W3MON3BaHE Ha CHI'BTCTBALLUTE
MeToAu (aKTOpPeH M KIbCTEp aHajdu3 I03BOJIABA Hal-100pa MpeleHKa U BB3MOXKHOCT 3a
n300p Ha THPCEHHW MPHU3HAIM, MAKCUMAIHO OTTOBapsIld HAa MOCTABEHUTE B CEJIEKIIMOHHATa
nporpama Iejid ¥ TAXHOTO ChYeTaBaHE B MOIXOISAI] XUOPHUIL.
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POSSIBILITIES FOR USING PEA (PISUM SATIVUM L.) FOR
FOOD AND FEED

Mariya Sabeva, Siyka Angelova
Institute of Plant Genetic Resources “Konstantin Malkov”, Sadovo, Bulgaria

Abstract: The article is an overview analysis on the opportunities for using pea in
different directions. Short historical facts for its growing are presented and its significance as
a cultural plant. The facts show that pea is a valuable plant from the group of protein crops
and has multilateral use: for food for human and animals; as a food chain source; an important
precursor on agricultural crops for improving the soil fertility.

The pea is rich in starch — 45%-50%, crude protein — 25%-30% and contains from
1,4% up to 1,8% lysine. The matured pea seeds nutrients and caloricity exceed the meat over
3 times; the fish — 4 times; the rye and wheat bread — 1,5 times; potatoes — 3,5 times; and
cabbage — over 6 times. The pea is an important source of plant protein.

The publication contains information about the national collection from pea, stored in
the Institute for Plant and Genetic Resources — Sadovo, which is exclusively diverse in
phenotype and genotype. The carried out assessment on crude protein content and some other
indicators in dry seed and fresh mass allows to all users to choose the most suitable variety,
depending on their interest: scientific-theoretical, breeding and production.

Keywords: Pea (Pisum sativum L.), seed quality, direction of use.
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BbH3MOKHOCTU 3A U3ITOJI3BAHE HA TPAXA (PISUM
SATIVUM L.) 3A XPAHA U ®YPAXK

Mapus CnoeBa, Cuiika AHre0Ba
HUncmumym no pacmumennu eenemuunu pecypcu ,, Koncmanmun Manxos“ — Cadoso

Pe3ome: Cratusra € 0030peH aHaIM3 3a Bb3MOKHOCTUTE Ha U3IOJ3BaHE HA Irpaxa B
paznuuHu HanpasiieHus. [IpeacraBeHu ca KpaTKu MCTOpUYECKU (AaKTH 32 OTIVIEKTAAHETO U
3HaYEHHETO My KaTO KyJITYypHO pacTteHue. M3HeceHuTe (akTu MOKa3BaT, 4€ TOW € LIEHHO
pacTeHue OT rpynara Ha IPOTEUHOBUTE KYJITYpPU U UMa MHOTOCTPAHHO U3II0JI3BAHE: 3a XpaHa
Ha XOpa M XKUBOTHHU; KAaTO CYpOBHMHA IO XPAaHUTEJIHATA BEpUra; BaXKEH MPEIUICCTBEHUK HA
3eMeJIEJICKUTE KYJITYpH 3a 0J00psiBaHE Ha MOYBEHOTO IJI0JOPOJILE.

I'paxbT € Oorar Ha ckopbsna - 45-50%, cypos mpoteuH - 25-30%, u chabpka oT
1,4 no 1,8% mu3un. [lo XpaHUTEeTHU BEHIECTBA M KAJOPHUYHOCT 3PEIIUTE TPAXOBH CEMEHa
MPEeBB3X0KIAT MECOTO MOYTH 3 mbTH; pubata - 4 MBTH; PHKCHHUS U MIICHWYEH XJSI0 -
1,5 mpTH; kaprodure - 3,5 mbTH; a 3e1eTo - mouTh 6 MBTH. ['paXbT € BaKEH pe3epB Ha
pacTUTEIIEH IPOTEUH.

B nyOnukanusta e BKIOYeHa U MHGOpMaluUs 3a HAallMOHAJIHATA KOJEKLHUs OT Tpax,
cbxpaneHa B MPI'P-CanoBo, KOSTO € M3KIIOUUTENTHO pa3HooOpa3Ha MO (EHO M T'eHOTHIL
HampaBenara oneHka mo cbIbp’KaHUE HA CypOB NPOTEMH U HSAKOM JIPYTd MOKa3aTelu B
CYXOTO 3BbpPHO M CBEXaTa Maca I[I03BOJIIBA HA BCHYKM TOJd3BaTend Jaa wu3bepar
Hall-MoOAXOASIMSA COPT B 3aBUCHUMOCT OT TEXHUTE€ MHTEpPECH: HAayYHOTCOPETHYHH,
CEJIEKLIMOHHU U MIPOU3BO/ICTBEHH.

KurouoBu aymu: rpax (Pisum sativum L.), Ka4ecTBO Ha 3bPHOTO, HAIpaBJICHUE HA
U3II0JI3BAHE.

NCTOPUYECKU ®AKTU U BHAYEHUE HA TPAXA

I'paxbT € eqHO OT Hali-CTapuTe KyJTYpPHU PACTEHMsI 1 MHOT'O M3CJIEI0BATENN I'O cOYaT
KaTo BPBCTHHUK Ha MIICHUIIATA, PHKTA, IPOCOTO M Jemara. [ paxbT ce oTriaexaa oT Ibia0oKa
npesHocT. [Ipeanonara ce, ue B EBpomna Toi e noursn npe3 CeBepra Adpuka u KOxna Pycus,
a B Kurait — or Adranucran npe3 Mumus npes I Bek np.H.e. B AMepuka Ta3u kyiaTypa €
IIPEHECEHa MHOIro Mo-KbcHO — mpe3 XV Bek. [lo Obirapckure 3eMH IpaxbT € MO3HAT OILIE
npenu HoBata epa. llo-mmpoko pasmpocTpaneHue mnonydaBa mpe3 XIX Bek, koratro
OTIIIeKIaHETO My ce pasmmpsiBa B CeBepHa bbarapus kato ¢ypaxna xkynaTypa, a B FOxHa
bearapus — karo 3enendykoBa. OTriexIaHeTO Ha Tpaxa 3a CyXO 3bPHO U H3MOI3BAHETO MY
KaTo KOHILEHTpUpaH (ypax y HacC MMa CPAaBHUTEIHO KpaTKa MCTOPHs. 3HAYUTEIHHU TUIOIMIN
npe3 nepuoaa 1934 - 1939 r. uma camo B paiiona Ha JloOpymxka. [To-ronemMusiT uHTEpeC y HacC
IBITO BpeMe € OMJI HACOYeH KbM BHUCOKHTE W OONUCTEHH (POpMH, MOIXOASIIN 32 CMECEHO
OTTJICKIaHE C KUTHU KYATYpH 3a 3eneH Gypax (Pyoynos, 1964, Yyxnun, 1983).

IIpu exno paBaume ot 1000 ha mo 1939 r. mmommTe HapacTBaT MOCTENEHHO WU
nocturat npe3 1967 r. 54 000 ha. Cnen 1970 r. Te HamansBar, kato ot 1975 1. mo 1980 r. ca
okoso 10 000 ha. Exun 3HaumTeneH pacrex ce HaOmomaBa mpe3 mepuoxa 1983 - 1988 r.,
korato gocturar 150 000 ha (Kazratioscuesa u op., 1987).

Cnen 1989 1. ¢ pedopmara B 3eMenenneTo W HapyllaBaHEe YaCTHYHO CXEMara Ha
COpPTOMOAABPKAHE M CEMENPOU3BOJICTBO IJIOIIUTE OTHOBO HamausBar, kato mpe3 1993 r. ca
10 000 ha. TIpe3 mocimemnuTe AECET TOAWHU OTHOBO c€ HaOJ0IaBa 3aCUJIEH WHTEPEC OT
YaCTHHUTE CTOIMAHU KbM Ta3u KylnTypa u Te gocturar mpe3 1998 r. go 50 000 ha.

['paxbT € ocHOBHaTa MPOTEMHOBA KYJITypa, OTIVIEKJaHa B IoBeue OT 87 CTpaHU B
CBETa, KaTo MOJOBHHATA OT CBETOBHOTO MPOM3BOJCTBO € chcperaoroueHo B Kanama, Kuraid,
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Wunus, Pycus, ®pannus, ['epmanus, Aurnus (Aneenosa, Kanvnuuesa, 2014, Page, D et al.,
2003).

[Ipou3BOACTBOTO Ha 3BPHO OT Trpax IMpeAcTaBisiBa CTPATETMUYECKH MHTEpeC 3a
U3XpaHBaHE HE CaMO Ha XMBOTHHUTE, HO W 32 YOBEKAa, KaKTO M 3a mpepadoTBaTemHaTa
MIPOMUIIIEHOCT, KOETO HE € caMO BbB Bpb3Ka C J00paTa XpaHUTEIHA CTOWHOCT, HO U C
UKOHOMHYECKHUsI uHTepec. EBpona BHacs 10 75% OT pacTUTETHHTE NPOTEUHHU, HEOOXOAUMHU
Hali-Beue 3a KUBOTHOBBACTBOTO, 01 (hOpMa Ha COEB LIPOT, KOETO € 3HAYUTEIHO M0-CKbBIIO.

3a na ObJe MKOHOMHYECKH M3TOJIHO OTTJICKIAHETO Ha rpaxa 3a 3bPHO Ha IO roJIeMHU
IJIONIM TPsIOBA Jla c€ M3IOJI3BAT COPTOBE, KOMTO OCUTYpsBaT cpenuu noowsu Han 20 kg/ha.
[Ipe3 mocnennoro aecerunetre B EBpomna u cBeTa ce mpejiara 3HaYUTEIHO pa3HOOOpaszue ot
COPTOBE C TOJSAM TPOAYKTHBEH IOTCHIMAT M BUCOKAa YCTOWYMBOCT KBbM HAW-BaKHUTE
6onectH.

B momenTa mutonuTe OT rpax 3a CyXxo 3bPHO U 3€JieHa Maca y Hac ca okojio 56 000 ha.
['paguHCKUAT Tpax ce BKIIOYBA B CTPYKTypaTa Ha MPOTEHMHOBUTE KyATypH ¢ okoio 14% ot
mwiomute (5351 ha 3a 2006 r.), Karo roAMIIHUAT 00€M OT MPOU3BOJCTBOTO BB3/IHM3a Ha
5 975 ToHa rOAMILIHO.

buonorndyanTe OCOOCHHOCTH HAa Tpaxa JaBaT BBH3MOKHOCT TOH J1a ce OTIJIeXK/a
YCHENmIHO KaTo 3WMHA M TMpoJieTHa Kyiatypa. [IpomeHute B KiIuMmaTa, CBBP3aHH ChC
3acyIlaBaHe M 3aTOIUISHE, KAKTO M ChKpallaBaHe Ha HAKOW CE30HU HJIM TSIXHOTO U3MECTBaHE
BBB BPEMETO, BOJU JI0 CKbCSABAHE HA MPEXOAUTE U PE3KH MPOMEHH B TEMIIEPaTypUTe, KOETO
OTIpezielis BCe TIOBEUE BaXKHOCTTA HA JTaTUTE Ha cenTOa u m30opa Ha copT. Upes ynbinkaBaHe
Ha BETeTAI[MOHHUS MEePUOJ M JUMHUTHpPAHE Ha BOJHHUS M TEMIEPAaTypeH CTPEC MPH HEro ce
Ch37aBaT YCJOBHs 32 yBEJIMYaBaHE Ha TPOAYKTUBHHS IOTSHIMAN,  OMPEACIISI]
OPUOPUTETHOTO MY MSCTO TIpPU HU3TPaXKAaHE CUCTeMara 3a OTIVIeKAAHE U peAyBaHe Ha
3eMEJICIICKUTE KYJITYPH, KOSTO € B MpsKa BPh3Ka C HAOIIOJIAaBAHUTE KIIMMATHIHH MPOMEHU
(Aneenosa, Kanvnuuesa, 2014, Aneenosa, Kyzmosa, 2001; Kyzmosa, 2003).

I'paxbT MOIOOpsIBAa CTPyKTYypaTa, (PUTOCAHUTAPHHUTE YCIOBUS U MHUKPOOHOJIOTHIHHUTE
MpoIlecH B MOYBaTa KaTro cTabuim3upa HeWHoTo muomopoaue. Karo 600oBa Kyntypa Toi
MPHUTEXaBa IIEHHOTO CBOMCTBO JIa YJIaBsl a30Ta OT BB3/yXa C IOMOIINTAa HA CUMOMOTHYHATA
BpB3Ka ¢ OakTepuu oT poj Rizobium. brarogapeHue Ha TOBa CBOMCTBO, KaKTO U JPYTUTE
0000BH pacTeHusi, TOM oOoraTsiBa MoyBaTa C a30T M HaMajsBa €pO3UATA. Y CBOEHUST
aTMocdepeH a30T ce akyMmyiHpa B CThOJI0TO, ceMeHarta U B nmousara. Crefi rpaxa JOCTBITHUST
a30T B TouBara ¢ ¢ 25% rmoBeye B CpaBHEHHE C IIApEBUIA U 2,5 ITTH MTOBEYE B CPABHECHHE C
KUTHHUTE TIPEAIICCTBECHHUIIH.

OypaxHusT rpax (Pisum sativum ssp. arvense) € B CbCTOSHUE J]a aKyMyJIApa TOJIEMHU
KOJIMYECTBA TEKKH METAIHM B HaJ[3eMHATa Maca U KOPEHOBaTa CHCTEMa U TI0 TO3M HAYUH MOXKE
YCIIENTHO Ja C€ OTIVIeXkJa Ha CHIHO 3aMBPCEHH C TEKKA MeTalu To4BH (.AHeenosa,
Kanvnuuesa, 2014).

KAYECTBO HA TPAXOBOTO 3bPHO

I'paxbT e Gorat Ha ckopbsina - 45-50%, cypoB mporteuH - 25-30%, u cbabpxa OT
1,4 no 1,8% num3un. Ilo XpaHUTENHU BELIECTBA U KAJOPUYHOCT 3PEJINTE I'PaXOBU CEMEHa
MPEBB3X0KIAT MECOTO MOYTH 3 MbTH; pubaTa - 4 MbTH; PHKEHUS U MIIEHUYeH XJsio - 1,5
nbTH; Kapropure - 3,5 mbTH; a 3e1eTo - o4yt 6 mbTu. CyxHuTe CeMeHa ChXpaHsIBaT CBOHUTE
XpaHUTEIHU U BKYCOBM KadecTBa B IpoAb/bkeHHe Ha roauHu (no 10-12 roaunum), koeto e
0Cc00EHO BaXHO TPHU Ch3JaBaHE HA XPAHUTEIHU pe3epBH (Aueenosa, Kanvnuuesa, 2014,
Quillien L at all, 2001).

B 100 rpama 3enenu rpaxoBu 3bpHa uma 80 ccal umu 340 kJ. Toit cpabpxa 10 26,6%
CyXO BelecTBo, ot 2,7 1o 4,1% cypoB npoTenH (Ha TPETO MACTO CJIE JIyTHHATa U COsATa), OT
3 o 5,8% 3axapu, 1o 28 mg/100 g Buramun C (100 g 3eneH rpax MokpuBa NpenopbYBaHaTa
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no3a 3a jaens), mo 0,6 mg/100 g kaporuH, BuramuHuTe Bi u B2, Bs, Bo u Bs. borat e ¢
MHUHEpaJIHU COJIM, TJIABHO ChC CONMUTE Ha Kanus, pocdopa, Kens30To U Kaiaua. B cpaBHeHHe
ChC 3esieHus (hacyn GeNThUMHUTE MY ca JIBa IBTH MOBEYE 10 KonyecTBO. OCBEH TOBa rpaxbT
e Oorar Ha BIIAKHMHHU, T.6. MMa BHCOKO ChIbpkanue Ha uenynosa (Cousin, 1974,
www.puise.ab.ca). I'paxpT purypupa cblio B CIUChKA HA MOJIE3HUTE 32 OPraHU3Ma MPOJAYKTH
0T 6000BU KYNTYpH CHC CHIBPKAHUETO CH HAa KaIIMUKA B MHIUTPAMHU, KOETO € e(PEeKTHBEH
HAYMH 3a NPo(PUIAKTHKA KbM OCTEpOIOPO3a.

Hanumonannata konekuuss ot rpax (Pisum sativum L.), KOATO ce NOAIBpX,a U
cbxpansiBa B IPI'P - CanoBo, npegocTaBs rojieMu B3MOXHOCTH 332 H300p Ha COPT, KOWTO Ja
ce M3I0JI3Ba B XKeJaHOTO HampasieHue. B renOankaTa ce cbxpaHsaBa rojsiMo pasHooOpasue oT
CTapu ¥ HOBU COPTOBE, (OPMH, IOIYJIAIUH, CEICKIIMOHHN JIMHUH, PA3MPEICIICHN B Pa3InIHA
TpyIou Ha 3penocT, MPOAYKTUBHOCT W HaIlpaBiCHHE Ha U3Moi3BaHe. MMa pactuTeneH
MaTtepua OT IS CBAT KaTto OposT Ha oOpasmute moctura 2 500.

BbB Bpb3ka ¢ KauecTBeHAaTa XapaKTEPUCTHKAa Ha 3bPHOTO MO-TOJIIMAaTa 4YacT OT
o0pa3nuTe ca OIEHEHHU IO ChIbPKAHUE HA CYpPOB NMPOTEHH M Ca Pa3NpeAeiiCHH B HIKOJKO
Tpymnu KakTo cneasa (Aneenosa, Cvbesa, 2008, 2013, Angelova et al., 2009):

Ilvpsa epyna_(0o 23% om abc. cyxo 6-60) BIIOYBA MPETUMHO MPOJIETHH (HOPMH T'pax.
[IpeoGmanaBat cemena ¢ riajKa HOBbPXHOCT, Kpbriia ¢opMa U CBETIIa OKpacKa.

BvB 6mopama epyna (23,1% - 26,0%) nomnajgaT rIaBHO MHOI'O PaHHU COPTOBE U
CEJICKIIMOHHU JIMHUKM OT OOWKHOBEH W dafila (beznucmern) tun. CemeHaTa uUMaT Thajaka
MOBBPXHOCT, pa3HooOpa3zeH uBAT 1 Maca Ha 100 cemena ot 16,00 o 28,0 rpama.

Tpemama epyna (26,1% 0o 29,0%) cbabpxka paHHU U CPEJHO PAHHU COPTOBE C
pa3IMYHO HampaBJICHHE Ha W3MON3BaHE - (ypax, CyXO 3bpPHO W TpsCHA KOHCYMAaIlusl.
CeMeHara ca ¢ Iiagka W HaOpbuKaHa MOBBPXHOCT W pa3HooOpa3eH IBAT. Macara Ha
100 cemena e ot 16,0 go 35,2 rpama.

Yemevpmama epyna (29,1%- 32,0%) BkItouBa IpeauMHO (HOPMH 3€TIEHIYKOB THII, C
HaOpbUYKaHa MOBBPXHOCT U 3€JIeH IIBAT Ha CEMEHaTa.

Bucoxo chabpxkaHue Ha MPOTEHH € YCTAHOBEHO U MPH HAKOU 00pa3Ly pO3EThUYEH THII,
KOWUTO UMaT MHOTO TojieMHu 0000Be, a ceMeHaTa M ca ¢ HaOpa3/ieHa MOBBPXHOCT.

Wma u nema epyna ¢ munumanen Opoit oOpasiy, HO ¢ BUCOKO ChAbp)KaHHE Ha CYypOB
npoteuH - Haj 32%.

B 3enenara maca cypoBHAT mpoTeuH Bapupa oT 16 no 24,5% ot abcomoTHO CyXo
BeniecTB0. OOMKHOBEHO COPTOBETE Ca BHCOKH H C TIO-TOJISIMA OOJIMCTEHOCT.

Han 22.0% mox 16 %

710 22.0 %

ot 16.1%
10 19.0 %

®ur. 1. CpabpkaHue Ha CypoB MIPOTEUH B 3€JI€HaTa Maca

PaSHpeI[eJ'ICHI/ICTO Ha O6pa3I_II/ITC 0 Irpyld B KOJICKOUATA OT TI'paX B 3aBUCHUMOCT OT
CbAbPKAHUECTO HA ITPOTCHUH ITO3BOJIsIBA HA BCUYKHU ITOJI3BATCIN A n0n6epaT Haﬁ-HOI[XOI[ﬂIHI/Iﬂ
COPT B 3aBUCHUMOCT OT TCEXHUTC HHTCPECH — CCICKLUUMOHHU, HAYUYHOTCOPCTUYHHU H
IMPONU3BOACTBCHHU.
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HAIIPABJIEHUE HA U3I10JI3BAHE

I'paxbr mputexaBa rojsiMa IJIACTUYHOCT M pa3HOoOpazue Ha (GOpPMHU KaKTO IO
MOP(}OIOTHYHYU TIPU3HAIIM, TaKa U 10 OMOJIOTHYHU CBOMCTBA. brarogapenue Ha ToBa, TOi nMa
HIMPOK apean Ha Pa3NpOCTpaHEHHWE U MHOTOCTPAHHO W3IMOJ3BAHE: 3 XpaHA HA 406eKd, 3d
@ypaodic Ha cencKocmonanckume HcugomHu, 3a npepabomra (Aneenosa, Kanvnuuesa, 2014).

v 3a dypax

I'paxbT 32 dypaxk ce OTrIekIa CaMOCTOSTETHO 32 CYXO 3bPHO MJIM B CMEC C KHTHA
KyJITypa 3a IPOU3BOJACTBO Ha 3ejieHa Maca. 3bpPHOTO Ha (pypaskHUs rpax € IeHeH OenTbueH
KOHIIEHTpUpaH (ypax 3a CEICKOCTOMAHCKUTE >XMBOTHHU. M3moi3Ba ce MUPEKTHO U KaTo
ChCTaBKa Ha (QypPOKHUTE CMECKHM B JaxxOuTe Ha >XUBOTHUTE. COpTOBETE HMMAT BHCOKO
ChABPKAHHWE HAa CYpPOB NPOTEHH, KOETO B CYXOTO BEIECTBO HA PACTEHHETO, MpHOpaHO B
KocuTOeHa 3pesoct, € oT 14 10 22%, a B 36pHOTO - OT 24 10 36%. KaduecTBOTO Ha 35PHOTO OT
bypaxHus Tpax ce onpeaesst He caMo OT OOIIOTO KOJMYECTBO Ha MPOTEHHA, HO M OT HETOBUS
(dbpakiMOHEeH ¥ aMUHOKHUCEIIMHEH CbcTaB. OCHOBHA ChCTaBKA HA OCNITHUYMHUTE € TIIOOYIUHBT,
KOHTO € pa3TBOopuM BHB Bojaa u B 10%-0B pa3TBOp OT roBapcka coi. ToBa ro mpaBu JECHO
YCBOMM OT J>KMBOTUHCKHUSI OpraHuW3bM. B pa3nmuHuTe COpTOBE TIpax ca YCTAaHOBEHH
18 amuHOKHCcenuHu, OoT Kouto 50% ca He3aMeHUMH, 0COOCHO BaXKHO € ChABPKAHHMETO Ha
mu3uH (UNIP/ ITCF, 1995).

[Ipou3BOACTBOTO Ha CyXO 3bPHO OT Ipax HMMa Hail-HHCKAa CeOECTOMHOCT CIpsIMO
BCUYKU 3bpPHEHO-0000BU (ypaxkHu Kyiatypu. To e IleHeH KOHLEHTpupaH ¢ypax B
KOMOHMHAIINUS ChC 3bPHEHO-)KUTHHU KYJTYPHU 32 BCUYKU CEIICKOCTONAHCKU )KUBOTHH, I'bIBOU U
nuBed. B To3u ciydaii ce ThpCcH yCBOSIBAHETO Ha MPOTEHHA, JIUIICAaTa HA TAHWH U MHHUMAJTHO
ChABPKAHWE HAa AHTUTPUIICMHOBH BemlecTBa. OIBETEHHUTE 3bPHA CHABPKAT TAHUHU U
TPUTICHHOB HMHXUOUTOpP, MUMAT ¢ Okoyio 10 MyHKTa TMO-HUCKAa CMHJIAEMOCT Ha CYpPOBUS
MIPOTEUH, CPaBHEHO ChC COPTOBETE ChC CBETIA OKpacka Ha cemeHara, U 3-4% mno-HHCKa
xXpa"uTenHa ctouHocT (Wang- Xiaof et al., 1998). ETo 3am1o onBeTeHUTE CeMeHa Ha TUITHYHO
dypaxxHUTE COPTOBE HE C€ TpENnophYBAT 3a U3XPAHBAHE HAa HENPEKUBHU M TPEKUBHH
JKUBOTHHU. Te ca MOoAXOo/sIIM 3a NITULH, U Hail-Bede 3a I'bIb0U. 3bPHOTO Ha OsUIOIBQTAIINTE
COpPTOBE Tpax ce MpermopbyBaT 3a CBUHE U 3aiuu (Bastinanelli, 1995, 1998, Hoden et al.,
1992). TlpexxBHUTE )KMBOTHU C€a MO-MaJIKO 3aBUCHUMH OT ChCTaBa Ha MPOTEUHUTE 3a pasziiuKa
ot cBuHete u ntumre (7ooopos, 1995, Ilenxos u op, 1999).

B npoBeneHn y Hac omWTH C JAOWHW KPaBH, B YHUHUTO JaXOW 3BPHOTO OT rpaxa e
BKIIIOUEHO B KolMuecTBO 4-5,5 kg Ha JieH, HE ca yCTaHOBEHHU OTPUIIATEIHU MOCIEACTBHS
BBPXY MNPOAYKTUBHOCTTa U KauecTBOTO Ha MISIKOTO (Kupunos, 1997). B mbpBHUTE THU Ha
excriepuMerTuTe camo 10% OT KpaBUTE MPOSBSIBAT HEOXOTA MPU KOHCYMAIUsTa MY, HO CIIe]
HSKOJIKO JIHU >KHBOTHUTE TPHUBHKBAT. [ paXxOBO-)KUTHUTE CMECKH B CBEXO CHCTOSHHE CE
W3II0JI3BAT 32 MPUTOTBSHE HAa CUJIAX, CEHAX W CeHHO OpamHo (Rondahi, Martimsson, 2003).
CoproBete 3a 1eI0PACTEHUIHO U3I0JI3BaHe MOPaJ ABITOTO CH CTEOJ0 ca YyBCTBUTEIHHU Ha
MOJISATAHE W YECTO CE 3acCSABAT C OTMOPHH XUTHHU KYJITYpH: 3UMHUTE - C TPUTHKAJE, MIICHHUIIA,
PBX, a MPOJIETHUTE - C oBeC (Angelova et al., 2011).

ChappKaHHETO Ha CYXO BEIIECTBO CKOKOOOpA3HO ce MOBHINIABA MPU MPEMUHABAHE B
IbJIHA 3pesocT Ha ceMmeHaTta. [loOpe e ToBa na ce uMa MNpeABUA OT 3€MEAEJICKUTE
MPOU3BOIUTENN TIPU OTPEENIIHEe HA JAaTUTE 3a MpUOMpPaHe Ha Tpaxa 3a CEHO WIIU 3a CHIIaX.
[Tpu oTAenTHUTE COPTOBE Ipax ce HaOJII01aBaT pa3Inyus B CMUJIAEMOCTTa, KOETO C€ IbJIKU Ha
Pa3IMYHOTO MPOLIEHTHO y4acTHe Ha JIUCTa U cTebia, 1 0co0eHO Ha 0(pOpMEHUTE ChC ceMeHa
06000Be. TeHmeHIUUTE 3a MO-BUCOKA CMUJIAEMOCT Ha Ipaxa B Ha4ajaoTo, U 0OCOOCHO B Kpas Ha
BEreTalMATa, Ca MPEIANOCTaBKa 3a MO-BUCOKO ChIbP)KAHUE HA KPBMHHU CIUHUIM 33 PaCTEX
(KEP) u xppMuu enunauim 3a Miisiko (KEM) B ceoTBeTHHTE (Da3u Ha 3penocT. MakCUMaTHUAT
no0uB Ha KpbMHU eauHud 3a pactexxk (KEP) chBmama mo Bpeme ¢ MakcUMaliHUs JOOWB Ha
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cyxXa Maca W ce HabJro/1aBa JIBe-TpU CEAMMITH clies IIbQTexka, T.e. BbB ¢daza GpopmupaHe Cbe
cemeHa nonau 6o6osere (Kirilov, 1998, 2011).

Ta6auua 1. [Ipomenu B mokaszarenurte Ha JOOMBA NIPU 3UMEH U IPOJIETEH Ipax

Jo0uB o1 aKa 3uMeH rpax IIpoJieTen rpax Pasauia c:g:ro S
bdrex

Cyxa maca, Kr 475 361 -114

KEP 446 419 -27

dopMHpaHe HA 3bPHO

Cyxa maca, KT 688 500 -188

KEP 654 575 -79

Bocbuna 3psanoct

Cyxa Maca, Kr 819 602 =217

KEP 868 722 -146

v’ 3a 3eJ1eH0 TOpeHe

[Ipu BB3CTAaHOBSBaHE Ha €CTECTBEHOTO MOYBEHO ILIOJOpoaue Oe3 ja ce M3IMOoJi3Bar
XMMHUYECKU TOPOBE IrpaxbT 3a€Ma BAXKHO MSCTO B CHCTEMAaTa Ha 3eMEICIMETO 32 OMOJIOTHYHO
npou3BojCcTBO. [IpenopbuBar ce 3uMHU coproBe (Pisum arvense), BACOKO pacTsiu, ¢ Obp3
TEMIT Ha PacTeX PaHO IMPEe3 MPOJIETTa B YHCTO ChCTOSHUE WJIM B CMEC C MOJXO/INA 3UMHA
xUTHA Kyntypa (IIpotiwen, bepnam, 1987).

Tabauua 2. [IpenopbunTeaHO yyacTue Ha rpaxa B 1a)XOuTe KOHILEHTpUpaH (ypax

% yuacmue Ha epaxa 8 oadxcoume om
KOHYenmpupau gypasxc

MAJIKU TTPACEHLIA 15
[TPACETA 3A MECO
1 KOJIBACU 15-20
JKEHCKHU ITPACETA-
MAUKIN 8
[MUJIETA 30
HOCAUKHA 10
3AULN 3A 30
YI'OSIBAHE
AT'BHIIA 3A MECO 35-40
MJIEYHU KPABU 3,5 -4,0 xr/nen
BUIIN 2,0 -2,5 xr/nen

v’ 3a npepaboTKa B XpPaHUTEJIHATA NPOMHILIEHOCT
bbp3oTo BHenpsBaHe Ha CyXus Ipax B XpaHMTEIHATa WHAYCTpHUS (HalpUMEp BBHB
®panius) € 000CHOBaHO Haii-Beue ¢ M3MECTBAHETO Ha COSTA, MPHU KOSATO HA IIMPOKA OCHOBA
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ce M3MOJ3BaT Ha FTeHHOMOAU(UIMpPaHU copToBe. He Ha mocnenqHo MACTO ca HKOHOMUYEKUTE
(dakTopH, CBBpP3aHU C MMO-HUCKATa ce0ecTOMHOCT mpu HeroBoTo npousBoactso (UNIP/ITCF,
1995; www.puise.ab.ca).

Ce3naneHn ca eEeKTHUBHU TEXHOJOTHH 33 KOHIICHTPATH OT MPOTEWH, CHAKC H Jp.
M3non3BaHeTo HAa TPaXxOBOTO OpaIllHO KAaTO ChCTAaBKa MPH MPUTOTBSIHETO HA KOJOAcH, BMECTO
COs, BEYEe HAMHpa CBOETO MACTO B XPaHUTEIHO-BKyCOBaTa MpOMHUIUIECHOCT (Kannaxuuesa,
2010, Ilesuuaposa, Kannaxuuesa, 2002; Cousin R, 1974).

bpawnomo oT Tpax € IIEHEH XpaHWUTEJCH MPOJYKT, KOHTO ce BKJIIOYBA IIPH
IPUTOTOBJICHUETO Ha OWCKBUTH W Ppa3IU4YHU AUETUYHM MpoaykTH. [lo kauecTBO Ha
OCNTHUUHUTE 2paxo8omo OpawHo TPUINYA HA HSIKOW BHJIOBE MECO, a MO ChIbp)KaHUE Ha
MUHEpAJIHU COJIHM, BUTAMHHA W MHUKPOEGJIEMEHTH - JIOPH T'M TpeBb3Xoxkna. [lpu ToBa TO €
HSKOJKO THTU TO-€BTUHO M HE ChIbpKa XolecTepos. buonmormunara My CTOMHOCT €
MO-BUCOKAa OT Ta3W Ha OOMYaHOTO Osio0 OpamHO. B cpaBHEHHME C TBIHO3BPHECTOTO
MIICHUYHO TPaXxoBOTO OpaimrHo uMa 2 MbTH MOBEUYE MPOTEUHH, CHIIOTO KOJIUYECTBO Ma3HUHU
Y BBIVIEXUJPATH U 2 ITBTH MTOBEYE BIAKHUHH, TIOJ3UTE, OT KOUTO ca u3BecTHH (Kymarnos u op.,
2001; Aneenosa, Kanvnuuesa, 2014, www. puise.ab.ca).

[Ipu m3no0I3BaHe Ha CYXOTO TPaxOBO 3BPHO 3a XpaHa Ha )KMUBOTHUTE W MpepaboTka 3a
XpaHUTENHO-BKycoBata mnpomunuieHocT (XBII) wuMma HSAKOJIKO YCIOBHS, HAa KOHTO
OpoAyKIUsTa TpsiOBa a otrosaps (Perrot, 1995):

Taéanna 3.
KauyecTBO Ha npoayKumMsTa 7KMBOTHOBBACTBO XBII
1. BraxxHOCT Ha 3bPHOTO non 14% non 14%
2. JIunca Ha UHEPTHU MaTepUAIH -+ +++
3.Jlurnca Ha HamaieHUue OT HEMPUATEN +++ +++
4. JIunica Ha CYyIIEHU CEMEHA 0 ++
5. JIumca Ha HasgACHH, HAICTHCHN U MOKBIHAIN CEMEHA + ++
6. EnHopoaHOCT Ha ceMeHaTa ++ +++
7. CbppkaHue HA IPOTEUH ++ 0

v 3a xpana Ha 40BeK

Bucokara aueTnuHa CTOMHOCT Ha 3€JeHHs TpaX € eIHa OT NpPUYUHHUTE 3a
M3MOI3BAHETO MYy KaTO CTPATErMYeCKH M3TOYHMK 3a TOJ00psBaHE Ha OenThUHUSA OanaHC B
XpaHaTta Ha yoBeka. Criopeq; cbBpeMeHHAaTa MEAUIIMHA 3€JICHHUST Tpax € Ba)KeH KOMIIOHEHT B
XPaHUTETHHAS PEKUM MPH OOJIECTH HA CHIOKPHHHATA CHCTEMa, aBUTAMHUHO3a, HapyIlIeHUE Ha
oOMeHa Ha BeIecTBaTa, 3a MPEAOTBpaTsIBaHE HA aTEPOCKIEpO3a, HOpMaIU3WpaHe Ha
xoJiecteposia, Metabonusma (Www. puise.ab.ca).

Karo 3emenuykoBa KynTypa TOH ce OTIJekJa TJIABHO 3a KOHCYMalus B MPSICHO
CBCTOSIHUE W 3a HY)KJIUTE Ha KOHCEpBHATa NMpoMunuieHocT (/lesuuaposa, Kananuuesa, 2002).
CypoBuHaTa My Ce WH3M0JM3Ba B JBE OCHOBHU IIPOU3BOJICTBEHU HANpPAaBICHUS: 34
KOHCEpBHUpAHE Upe3 CTEPUIIN3HPAHE U 3aMpa3siBaHe.

B 3aBucumocT oT HauMHA HA KOHCYMAIIUs TPaxbT ce Kiacuduiupa B 1B TPyIu:

» Jllowunen - mpeaHa3HAYCH 32 KOHCYMaIus 6e3 6o0oBeTe;

" 2pax ,,maHdic-my” (mange-tout) U 3axapen Kpexvk epax ,,JIyrbp cHen’ (sugar snap
peas), IpeTHa3HAYCHH 3a KOHCyMaIus ¢ 0000BeTe, KaKTO 3eJICHUST (acyl.

MuHuMaTHUTE M3UCKBAHMS 32 Ka4eCTBOTO Ha rpaxoBUTEe 0000Be € na ObAaT Ienw,
31paBu (HE CE€ JOMyCKaT 3arHWJIM WU BTBBPJCHU 0000Be), uncTH (06€3 BHAMUMH CTPAHUYHH
NPUMECH, BKJI. YacTH OT IBETOBE), 0€3 TBHPAM BIIAKHA WJIM IWIH TPU TPAJAUHCKHS Tpax
»MaHXK-Ty” H ,,IIyT'bp CHEN’, MPAKTHYECKH O€3 BpEIUTENM W IMOBpead, Oe3 MOBHUIICHA
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MOBBPXHOCTHA BJIAXKHOCT, 0€3 CTpaHHuYeH MHUpHC WK BKyc. ['paxoBure 3bppHa TpsabBa na ca
HOPMAJTHO pa3BUTH TpU JIOIWIHUSA TUNO U CBeXU (Aueenosa, Kanvnuuesa, 2014,
Kannaxuuesa, 2010, Ilesuuaposa, Kannaxuuesa, 2002).

3a pa3nuka OT ocTaHanuTe 0000BM XpaHM TpaxbT CE H3IOJI3BA MOYTH BUHATH B
npepaboTeHO CHCTOSHUE, HO TOBAa HE CE OTpa3siBa Taka CHUIHO BBPXY XPAHUTEIHHUTE MY
Ka4yecTBa, KaKTO MpU Jpyrure 3eileHuynu. B 3ampasenuss rpax ce 3amazBat 70% or
ButamuH C, 97% ot Buramun B2. B crepunusupanute KOHCEpBH Ta3M 3aryda € 3HauUUTEIHO
no-rojsma: ButamuH C ce 3ana3sa 10 20%, a BuramuH B1 — 66%. 3enenara maca Ha rpaxa
chIIIo € Oorata Ha BuTaMuH C, KapOTHUH U BUTaMuHHUTE B1 11 Ba.

@ur. 2. CemeHHU 00pa3ny Ipax ¢ pa3IMIHO HATPaBJICHUE HA U3II0JI3BAHE

3AKIIOYEHUE

Karo 6060Ba kynrypa rpaxsT (Pisum sativum L) uMma peauna NpeuMyllecTBa Mpes
OCTaHAJIUTE BUAOBE OT Ta3U TpyHa: omenexncoa ¢ NO-MAIKU HPOUIGOOCMEEHU PA3X00u,
0c60002ic0a6a pano niowume 3a Cre08awama Kyimypa, He € ocoOeHO 3UCKameneH KbM
NOYBEHO-KAUMAMUYHUME YCI08UA U C€ OMUYABA C BUCOKA NAACTUYHOC.

C MHOrOCTpPaHHOTO CH U3I0JI3BaHE, HUCKUTE BJIOKEHUS M TOJIEMUsI HA0Op OT COPTOBE
TOU TpsiOBa /1a ObJIe JKemaHa KyJITypa Ha BCEKH GepMmep.

Bucoxkara My XpaHuTellHa U AMETHYHA CTOMHOCT, KaKTO M HUCKaTa ce0eCTOMHOCT, IO
NpaBAT IIEHHA CYpPOBUHA 32 XPaHUTEIHO-BKYCOBaTa MPOMHIILIICHOCT.

B MomeHTa y Hac Ha rpaxa He € OTpPe/IeHO MSICTOTO, KOETO MYy C€ I10Jlara, BbIIPEKH ue
UMa CEJIEKIIMOHUPAHN KaueCTBEHH OBJITapCKU COPTOBE, @ U B MUHAJIOTO € OWJI TPaJUIIMOHHA

KyJITypa.
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Abstract: In the period 2012-2015 IPGR - Sadovo examined the yields and stability
of 24 varieties of winter wheat (7riticum aestivum L.). The experiments were carried out on
the experimental field of the IPGR - Sadovo under the conditions of organic and conventional
agriculture. The purpose of the study is to assess the yield and stability of varieties of
common winter wheat grown under the conditions of organic and conventional farming. The
results of this test give us the right to recommend varieties of common winter wheat as
suitable for organic farming.

The influence of the climatic differences of the years on the yield of grain from winter
wheat varieties is the strongest — 46,7% of the total variation. The effect of the type of
farming is (organic and conventional) is 27,9% and the varieties — 5,5%. In the conditions of
organic farming, the varieties of Sadovo 1, Momchil, Ioana, Niki, Prelom, Diamant, Boryana,
Yunak, Petya, Guinness, Geya 1, Lucyl, Tsarevets and Enola received positive assessments.
These varieties could be grown in organic farming. They combine better grain yields with
better stability over the years of the study.

Keywords: winter common wheat, yield and yield stability: conventional agriculture,
organic farming, selection of varieties.
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OLEHKA ITO 1O0bMB U CTABUJIHOCT HA COPTOBE
OBUKHOBEHA 3UMHA NIIIEHULA, OTIVIEZKIAHUA ITPU
YCJTOBUATA HA BUOJOTI'MYHO U KOHBEHIIMOHAJIHO

SEMEJEJINE

I'puropu Usanos?, 3naruna Yp!, 'posu Jleauen?
HUncmumym no pacmumennu 2enemuynu pecypcu ,, Koncmanmun Mankos “ — Cadogo
*Tpaxuticku ynusepcumem — Cmapa 3azopa

Pe3tome: IIpe3 nepuoga 2012-2015 r. B UPI'P - CagoBo ca m3cieaBaHu JOOMBHTE U
crabunHocTTa Ha 24 copra 3uMHA mmeHuna (7riticum aestivum L.). OnuTuTe ca U3BEJICHU Ha
ekciepuMmeHTaiHOTO Tosie  Ha HWPI'P-CamoBo mnpm  ycnoBusiTa Ha OHOJIOTHYHO |
KOHBEHI[MOHATTHO 3eMenenue. [lenta Ha u3ciieBaHeTo € OleHKA 1Mo JT0OWB U CTAOMITHOCT Ha
COpTOBE OOMKHOBEHAa 3WMMHA IIICHUIA, OTTJICKIAHH TPU YCJIOBHATA HAa OWOJOTHUYHO M
KOHBEHIIMOHAJIHO 3eMenenue. Pe3ynataTtuTe OT TOBa U3NMTBAaHE HU JajaT MpaBo Ja
npenopbyaMe COpPTOBE OOMKHOBEHA 3MMHA IIICHHUIIA KAaTO TMOJIXOJSAIIM 32 OHOJOTHYHO
OTIJICKIaHe. BIUSHUETO HA KIMMATHYHUTE Pa3IUdus HA TOAMHHUTE BHPXY M00MBa HA 3BPHO
OT COPTOBE 3MMHA IIIEHUIIA € Half- CHITHO - 46,7% oT 0010T0 Bapupane. Cuiara Ha BIUSHUE
Ha TUTIA Ha OTrJIeXkAaHe (OMOJOTUYHO U KOHBEHITMOHATHO) € 27,9%, a Ha copToBete — 5,5%.
B ycioBusta Ha OWOJIOTMYHO 3eMEJEINe IOJIOKUTEITHH OIEHKH II0JIy4aBaT COPTOBETE
CayoBo 1, Momumi, Moana, Huxn, [Ipenom, uamant, bopsina, FOnak, Ilets, I'unec, 'es 1,
Jlrocun, [apesen u Enona. Tesu copToBe Ouxa Moriu Aa ObaaT OTIJICKIaHU B OMOJIOTHIHOTO
3emenenue. [lpu T4x ce chueTaBaT Mmo-100pu 1OOMBU HA 3BPHO C TO-A00pa CTAOMITHOCT Ipe3
OTJICITHUTE TOJMHU Ha TTPOYYBAHETO.

Kuo4uoBu 1ymMm: KOHBEHIIMOHAIHO 3eMeEJIeNe, OMOJOTUYHO 3eMejielne, Moa0oop Ha
COpPTOBE, 3MMHAa OOMKHOBEHA MINCHMIIA, TOOMB ¥ CTAOMITHOCT Ha T00MBA.

BbBEJEHUE

[Ipenu3BuKaTencTBara, KOWTO TOCTaBs TJI00ATHOTO 3aTOIUISIHE HA KJIMMaTa Mpen
CEJICKIIMATA Ha MIISHHUIIAaTa, Ca CBBP3aHH ChC CH3aBAHETO HA COPTOBE, MPUTEKABAIIU BUCOKA
u crabwiHa npoaykruBHocT (dumosa, /., Jlumutposa., I'. PagoBcka, 2006,; PadoBcka, I'.,
Humoga, J1., b. boxxunos, 2002; Pavoscka I'., I'. PauoBcku, 2005; Ilenos, H., I'y6artos, T., B.
[TeeBa, 2006). 3a 1enute Ha TPOU3BOJACTBOTO Cera € HEOOXOAUMO Jla C€ U3MOJI3BAT COPTOBE,
KOUTO TapaHTHUpaT BUCOKHU U MOCTOSHHU CTOMAHCKH MOKAa3aTEeNd HE3aBUCHUMO OT YCIIOBHUSTA
Ha cpefaTa.

deHOTUITHATA CTAOMIIHOCT Ha COPTOBETE IO OTHOIIEHHE Ha J00HBa € OTpakKeHHE Ha
B3aMMOJICHCTBHETO MEXTy TeHETHUYECKUTE OCOOCHOCTH Ha MHIUBHUIA U CpellaTa, B KOSITO TOH
ce pa3BuBa. CopToBeTe, KOUTO C€ XapaKTepu3upaT ¢ Mo-BHCOKa (PEHOTUIHA CTAOMIHOCT Ha
no0uBa, WMaT TMO-CIa0OM3pa3eHO B3aWMOJICHCTBHE TEHOTHUI-cpeAa H TMo-1o0pa o0mia
MPUCIIOCOOMMOCT M OTHOCHTEITHO TIIOCTOSHCTBO B TMposiBaTa Ha TEXHUTE TEHETHUYHU
ocobernoctu (Allard, R. W., A.D. Bradshaw, 1964).

W3BecTHU ca pa3IuyHU MMapaMeTpH 3a olleHKa Ha peHotumHara crabunHocT (Eberhart,
S.A., W.A. Russell. 1966; Shukla, G.K. 1972), HO karo Hai-HaJEKJIEH METOJ 3a
€THOBpPEMEHHA OIICHKA Ha JIOOMB M CTAaOMIIHOCT ce € Hajokui napameTspbT Ha Kang (Ysi)
(Kang, M.S., 1993). Toit maBa o0oOmieHa oleHKa 3a M0OMB W CTaOWITHOCT, KOETO €
M3KITIOUMTEITHO T0JIE3HO 3a KJIIACUPAHETO Ha COPTOBETE MO CTOMAHCKA CTOMHOCT.

OneHkarta Ha B3aMMOJCHCTBHETO TEHOTHII-CPEa MOXKE Ja CTaHe [0 pa3IudHU
CEJICKIIMOHHU TMpu3Haiy. B Hacrosimara pa3paboTka ce HpoyuBa OOMBBT — MpPHU3HAK,
KOHTPOJIUPAaH OT CJIO)KHA TMIOJIMTEHHA CHCTeMa M CHJIHO BIMSCN] C€ OT YCIOBHATa Ha
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OTIJIeKJaHe. 3aTOBa YCTAaHOBSIBAHETO HAa ()EHOTUITHATA CTAOMIIHOCT HA MPOYUYBAHUTE COPTOBE
€ OT CBhUIECTBEHO 3HAYEHHUE 32 TAXHOTO U3MOJI3BAHE B MIPAKTHUKATA.

MATEPUAJI U METOAU

ExcnepuMeHTsT € npoBeneH B onuTHOTO nojie Ha UPT'P — rp.CanoBo npe3 nepuojaa
2012-2015 r. IBamecet u yeTupu copta OOMKHOBEHA 3UMHA MIIeHHIA, ch3naaeHu B PP u
Brucanu B OCJI Ha bwirapus, ca u3nuTBaHu 1o J10O0UB B MPOABIKEHHUE HA TPU FOJUHU U ca
CPaBHSBaHU C KOMIUJIEKCHUS CTaHIapT 3a crpaHara copt Canoso 1.

CopToBuTE OMUTH Ca U3BEXKJAHU 1O OJIOKOBa CXema B TPU MOBTOPEHUS, C pa3Mep Ha
onuTHaTa napuena ot 10 m?. JlanHuTe 3a 100MB ca 00pabOTEHM Ype3 IMCHIEPCUOHEH aHAJIN3.
CrabwiHocTTa Ha JOOMBUTE Ha COPTOBE OOMKHOBEHAa 3MMHAa IIIIEHMIIA € OLIEHEHa Ype3
BapHMaHcuTe Ha cTabMiIHOCT 6i> M Si? mo Shukla (1972), exoBanenca Wi o Wricke u kputepus
Ha penorunHaTa ctabmiHOCcT (Ysi) mo Kang (Kang, M.S., 1993). 3a onpexaensiHe Ha WHAEKCA
Ha CTa0MIIHOCT € m3noii3BaHa kommtoTbpHa nporpama [IPCSSVKYSI (Interactive program for
calculating Shukla’s stability index (Ysi), pazpaborena or Kang and Magari (Kang, M.S.,
R. Magari, 1995).

OT4YETHUAT NEPUOJ CE XapaKTepU3Hupa CbC 3HAUUTEITHH METEOPOJIOTMYHU PA3JIUYUS 110
BpEME Ha BEreTalusara, KOeTo € HAMEPUJIO OTPAXEHHUE B PEATM3UPAHUTE JOOUBU 110 TOJUHH.
C mno-0naronpusTHU YCJIOBUS 3a Pa3BUTUETO Ha MILIEHUIATa OT W3CJEABaHUS IMEPUOJ ca
roguaute 2014 u 2015 r.

PE3YJIITATU U OBCBHXJIAHE

CpaBHenne Ha no0usuTe 36pHO, Mony4yenu or KC3 u BC3

3a MpOBEACHOTO TPUTOAMIIHO H3CJIEBAHE € MHOTO BaXXHO Jla C€ YCTAaHOBU JOKOIKO
COpPTOBETE IIICHHIIA 3aMa3BaT JOOMBHUS CH TOTEHITHA B IMPOU3BOJCTBOTO U JAJIA JOOUBBHT
UM € cTa0WIeH U Mpu ABeTe cucTteMu Ha npousBoacTBo (KC3 u BC3).

JloGuBBT OT miieHuna u B Hail-noopure Ouonornynu dpepmu e ¢ 20-30% mo-HUCHK OT
koHBeHIIMOHaMHUA (Lammerts van Bueren et al., 2002; Mader et al., 2002). Hamure
pe3yNTaTy MOTBBPIKIAABAT TOBA TBBpAcHHUE (Tabmuma 1). B Uexus ToBa MOHMKEHHE € TTOBEYE
ot 50% (Konvalina et al., 2009). boxanoBa, [leueB (2009) mocouBar 3a EBpoma cpenen
noouB ot 4 t/ha, xoiito e ¢ 20 mo 40% TO-HUCBHK B CpaBHEHHE C KOHBEHIIMOHATHOTO
npousBoacTBo. Mader et al. (2002) obaue moknaaBar 3a moiydaBaHe Ha cpenHo camo ¢ 20%
MO-HUCBHK A00MB Ha 3bpHO OT To3u npu KC3 mpu miogopoaHu MOYBH, YMEpEH KIMMaT U
7-110ITHO cenTO00OPBILEHHUE.

B rtabmuna 1 e HampaBeHO cpaBHEHUE HAa JOOMBUTE 3BPHO OT COPTOBE MIIEHMIIA
orrienanu npu kouBeHmonanHa (KC3) u 6uonornuna (bC3) cucrema Ha 3emenenue mpe3
TPUTE TOJUHU HA U3CIICABAHETO.

Tab6uamua 1. CpaBHeHHMe HA CpeIHUTE TOOMBH 3bPHO OT COPTOBE MIIIEHUIIA, OTIVIEJAHH PU
kouBeHmonanHa (KC3) u 6uonoruuna (bC3) cucrema Ha 3emenenue, t/ha

N Coprobe Cpeaen 1o6uB Hamasienue Ha 1o6uBa
KC3 BC3 t/ha %
1 | Canposol 7,11 5,07 2,03%* 28,69
2 | Iobena 6,51 4,45 2,06%* 31,64
3 | Karsa 6,96 4,89 2,06%* 29,74
4 Momuua 7,25 5,45 1,80%* 24,83
5 | Moana 6,76 5,21 1,55% 22,93
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No Coprose Cpenen no6uB Hamanenue Ha 1006nBa
KC3 BC3 t/ha %
6 Huxu 7,24 5,24 2,00%* 27,62
7 Myprasen 7,12 4,72 2,39%* 33,71
8 Mycraur 7,14 4,88 2,26%* 31,65
9 3npaBko 7,02 481 2,21%* 31,48
10 | CanoBo 552 6,38 4,85 1,53* 23,98
11 | IIpeaom 6,69 5,06 1,63* 24,36
12 | Cagoso 772 6,71 4,60 2,11%* 31,45
13 | AnamaHT 7,17 4,99 2,18%* 30,40
14 | bopsina 6,98 5,40 1,58* 22,64
15 | Onak 7,54 5,21 2,33%%* 30,90
16 | Ilersn 7,73 5,42 2,31%* 29,88
17 | I'mnec 7,30 5,02 2,28%* 31,23
18 | ®epmep 7,16 4,94 2,22%% 31,01
19 |Teal 7,09 5,27 1,82% 25,67
20 | Jwocua 7,14 5,31 1,82% 25,63
21 | LlapeBen 7,42 5,12 2,30%** 31,00
22 | KM - 135 6,99 4,86 2,13%%* 30,47
23 | Ne 301 5,01 3,33 1,68* 33,53
24 | EHogaa 7,25 5,10 2,15%* 29,66
CpeaHo 6,99 4,97 2,02 28,92
Isd CHCTEMA Ha OTIVIEKIaHE 5%=0,312; 1%=0,411; 0,1%=0,526
Isd TCHOTHIIOBE 5%=1,081; 1%=1,423; 0,1%=1,823
Isd B3aMMO/JICHCTBHE 5%=1,528; 1%=2,012;

JobuBbT Ha 3BpHO B t/ha, momydyeH or coprtoBete, orrinexnaanu npu bC3 mpes
TPUTOJUIIHUTE U3CIEABaHUS, € CpeHO ¢ 28,92% no-Hucevk ot To3u npu KC3.

CraduaHoct Ha 100uBUTe 3bPHO, oayyeHu oT KC3 u bC3

VYcnoBuata Ha cpematra B b3 ca MHOro mno-pa3HooOpa3HHM, OTKOJKOTO MHpHU
TPAAUIIMOHHOTO 3€MeNeNiue. 3aToBa COPTOBETE, KOUTO CE€ Ch3[aBAT 3a HErOBUTE HYKIH,
TpsiOBa J1a ca MHOTO TO-aJanTUBHU W W3APBHAINBHU, a CTAOMIHOCTTA Ha JIOOMBA € MHOTO
Mo-BakHa OTKOJIKOTO BennunHata My (boxanosa, Jleues, 2009).

B Ttabnuma 2 ca mpenacTtaBeHM pe3ydATaTHTE OT TPOBEACHHS TpU]aKTOpeH
JTUCIIEPCUOHEH aHAJIM3 32 YCTAHOBSIBAHE BJIUSHUETO T'OJIMHUTE, CHUCTEMaTa Ha OTIJIekKIaHE
(KC3, BC3) u renoTunoseTe BpXy 100MBa 3bPHO MPH 3UMHATa OOMKHOBEHA IMIICHUIIA.

Upe3 HampaBeHUsl aHaIM3 Ha BapHaHca [0 OTHOIICHHWE Ha J00MBa 3BPHO Ce
YCTaHOBSIBA, Y€ TOJWHUTE OKA3BaT HAW-CHIIHO BJIMSHHUE BBPXY TO3U Tokazaren — 46,7% ot
obmoro Bapupane. Cuinara Ha BIUSHUE Ha mojerara (OMOJIOTMYHO M KOHBEHIIMOHATHO) €
27,9%, a Ha coproBete — 5,5%. IlpnumHa 3a TOBa ca KakTO TOJIEMHUTE pa3iudus B
METEOPOJOTUYHUTE YCIOBUS MPE3 TPUTE T'OAMHU Ha ONUTA, TaKa U pa3IuyusaTa B HAUMHA Ha
OTIJIeKaHe Ha MIICHUIIaTa Ha IBETE TOJeTa.
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Tabauua 2. JlucnepcroHeH aHalu3 3a J00MBa Ha 3bPHO

HN3To4yHMK Ha Crenenu Ha Cyma ot Bausinue Ha Cpennu
BapupaHe cBodoga KBaJpaTH ¢pakTopa, % KBa/JpaTH

O0mo 431 1578051 100 -
BJokose 2 3600 0,1 1800,0
Bapuantu 143 1549371 98,1 108347,6%**
®akrop A - Ilosera 1 4395728 27,9 4395728,0%**
®axkrop B - 'ogunn 2 7387760 46,7 3693880,0%**
®aktop C - Coprose 23 868560 5,5 37763,5%**
AxB 2 1774160 11,2 887080,0%**
AxC 23 76640 0,5 3332,2%**
BxC 46 836736 53 18189,9%**
AxBxC 46 154128 1,0 3350,6**
I'pemka 286 283200 1,8 990,2

*p<0,5 **p=<0,1 ***p<0,01

BrnusHuero Ha mosietaTa, TOAWHHTE W COPTOBETE € MHOTO J00pe J0Ka3aHO NpH
p<0,01. Hanume e mHOro mo0Ope J0Ka3aHO B3aMMOJECHCTBHE Ha TOJETaTa C YCJIOBUATA Ha
rogunute (AxB) — 11,2%, u Ha rogunute cbe coproeTe (BxC) — 5,3%. Te ca nokazanu npu
p<0,01. B3zaumopeiictBuero Ha nonerara cbc coproBere (AxC) — 0,5% u B3aumMoaencTBUETO
Mmexay Tpute gakropa Ha onuta (AxBxC) — 1,0% ca mo-cinabu u ca gokazanu npu p<0,1.

Bb3 ocHoBa Ha nmokazanute B3aumojeiicTtBus Ilone x IN'ommna m Copt x ['oguna e
OIICHCHA CTAa0WIIHOCTTAa Ha IMPOSIBUTE HA BCEKHW COPT MO OTHOIIEHWE JOOWBa Ha 3BPHO OT
mmennna (tabauna 3). M3umcnenu ca BapHaHCHTe Ha cTabmimHOCT oi2 M Si? mo Shukla,
exoBanieHChT Wi o Wricke u kpurepusT 3a crabmiHocT Y Si Ha Kang.

Ta6auua 3. [Mapamerpu Ha CTAOMITHOCT HA COPTOBETE 3a JOOUB 3HPHO 110 OTHOIICHHUE Ha

IrOAUHUTE

BapuanTu: OTITJ;L?I;:“ Buonornuno KonBeHumoHaiHo

CoproBe X o S Wi YS; X o S2 Wi YS;
Cagnoso 1 507,2 23699,9** 3090,6 46637 4 710,6 8949 1869,3 2940,8 39+
MoGena 4453 23112,9%* | 44608,4** | 455254 -9 651 41380,1** 7106,6%* 80537,5 | 22+
Karst 483,4 26027,9** | 48883,6** | 511124 -2 695,8 25506,1%* -6,5 50112,4 | 26+
Momuni 545,6 25075,7** | 9794,2%* 49287,4 14 725,1 20382, 7%* | 20862,0%* 40292,5 | 29+
Moana 520,7 38533,4%* 791,5 75081,4 8 676,3 33147,9%* | 41644,8** 64759 25+
Huku 5239 16943,6** 811,2 33700,8 9 723,8 31258, 7** | 54328,1%* 61138,1 | 37+
Myprasen 4723 10308,7** 2811,1 20984 -7 711,9 32299,3%** 3432 631325 | 32+
MycraHr 489,3 18802,0%* | 12108,6%* | 37262,9 -3 714,1 19083,7** -441,5 37802,7 | 33+
3apaBko 480,8 9873,9%*% | 13869,2** | 20150,7 -6 702,1 19081,3** | 11197,5%* 377982 | 29+
Capnoso 552 4853 31497,2%* | 42047,9** | 61595,2 -5 6383 19193,6%* -456,2 380134 | 20+
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BapuanTu: Tun na Buosnornyno KonBeHunonaino
oTrJIexKIaHe

Ipenom 505,9 3573,2% 7496,4%* 8074,3 7 668,8 16421,4** | 19014,0%* 32699,9 | 23+
Capnoso 772 460 16853,6%* | 16060,9%* | 335283 -8 671,2 58223,6%* | 90916,0%* | 122820,8 | 24+
JuamaHT 499 57341,1%*% | 83803,4** | 111129,4 0 716,9 34227,5%* 371,4 66828,3 | 36+
Bopsina 540,2 50641,5*%* | 60264,6%* | 982885 12 698 17146,7** -138,3 34090 27+
HOnak 520,3 86499,5%* | 36797,9** | 167016,3 7 753,7 8015,0%* 12861,2%* 16587,7 | 42+
Hers 542,1 50924,7*%* | 42938,5** | 98831,3 13 772,4 25224,9** | 10892,1%* 49611,6 | 43+
T'unec 502,3 19370,9%* 5230,4* 38353,2 2 729,9 25046,5%* | 17060,6** 492314 | 40+
®Depmep 494,1 32971,0%* | 33171,6%* | 64420,1 -1 715,4 3870,9* 755,6 8644,8 39+
Tes 1 527,2 40768,7** | 16270,9%* | 79365,5 10 709,6 16477,5%* | 16900,9** 328074 | 30+
JIocna 531,6 50868,8%* | 29469,5%* | 98724,1 11 714 7631,7 5688,0* 15853,1 | 33+
Lapesen 512,2 34218,1** 568,2 66810,3 6 741,8 30540,1%* 577847** 59760,8 | 41+
KM - 135 486,4 18323,9%* | 7500,5%* 36346,5 -4 699,1 28257,3** | 56533,4** 553854 | 28+
Ne 301 333 38519,5%* 98 75054,6 | -10 500,9 88594,8%* | 26215,7** | 171032,2 1
Enona 510 14032,4%* -443,2 28121,1 5 724,6 71210,3** | 116620,0%* 137712 | 38+

Bapuancute Ha crabunnocT (oi u Si?) mo Shukla, KOMTO OTYMTAT CHOTBETHO
JUHEHHUTE M HEIUHEHHHW B3aUMOACWUCTBUS, €IHOINOCOYHO OIEHAT CTAOMIHOCTTa Ha
BapuaHTtute. Te3u BapuaHTH, KOUTO IIOKa3BaT IIO-HUCKM CTOMHOCTH, C€ OILCHST Karo
Ho-CTa0WJIHM, 3aloTO T€ MO0-clabo B3auMoOJeHcTBaT ¢ yclIoBHATAa Ha  cpenaTta.
OTpULaTeIHUTE CTOMHOCTH Ha MoKasaTenute G U Si* ce mpuemat 3a 0. Ilpu mocToBepHO
BHCOKM CTOHHOCTH Ha KOWTO M Ja € OT JBaTa IapaMeThpa - Gi> WM Si°, BAPUAHTUTE CE
pasranexaar karo Hectabwimnu. [lpm exoBamenca Wi mo Wricke KOJKOTO IMO-BHCOKH ca
CTOMHOCTHUTE Ha IOKa3aTessl, TOJIKOBA M0-HeCTaOUJIeH € ChOTBETHUST BapHAHT.

Karo ce wusmoms3Bar Te3um Tpu mapamMeTbpa Ha CTAa0MIIHOCT C€ YCTAaHOBSIBA, ue
Haii-ctabuien e coptbT CazoBo 1, OTrIekIaH B yCIOBHUATAa HA KOHBEHI[MOHAIHO 3eMeE/IEIHeE.
To3u copT nposiBABa BUCOKa CTAOMITHOCT MO OTHOIIEHHE Ha JOOMBA HA 3bPHO HE3aBUCHUMO OT
IIPOMEHUTE B METEOPOJIOTMYHUTE YCIOBHS IIPE3 BETETALIMOHHUS MY IIEPUOA.

B ycnoBusita Ha OMOJIOTMYHO 3€MeJeNnne KaTo MO-ciabo HEeCTAaOMIIHU ce€ OTKPOsBAT
coprosere Canoso 1, Moana, Huxu, Myprasen, Lapesen, Ne 301 u Enona. B ycioBusra Ha
KOHBEHIIMOHAJIHO 3eMeJieNne 1o-ciabo HectabuimHu ca coproBete Kats, Myprasen, MycraHr,
CagnoBo 552, luamant, bopsina u @epmep. Ilpu Te3u copToBe ChIIECTBYBa HECTAOMIIHOCT
caMo OT JIMHEeH THUI - J0Ka3aHa CTOMHOCT Ha Gi?, CTOMHOCTHTEe Ha Si? ca HeIOKa3aHH.
Ocrananure copToBEe NpOsIBIBAT BUCOKa HectabunHocT. [lpu TiIX croifHOCTHTE Ha
BapHaHcuTe Ha cTabuiHocT 6i> U Si? o Shukla u Ha exoBanenca Wi o Wricke ca Haii-BHCOKH
U MaTeMaTU4ecKu Joka3aHu. HecTaOmIIHOCTTa ce ABKM OCHOBHO HAa 3HAYUTEITHHUTE Pa3JIUKU
B JOOMBUTE Ha 3bPHO Mpe3 OTAETHUTE TOJUHU Ha OMUTa, ThH KAaTO METEOPOJIOTHYHUTE
YCIIOBHSI UM BIIUSISAT Hal-CHITHO.

3a na ce HampaBM ISAJIOCTHA OLEHKAa HA BCEKH COPT, OTIVIEKIAH B YCIOBHUSTa Ha
OMOJIOTUYHO M KOHBEHIIMOHAIIHO 3eMefieNiue, TpsiOBa Ja ce OT4eTaT KaKTO MOJYyYEHHUTE KaTo
KOJIMYECTBO JTOOMBHM Ha MUIEHHUYHO 3BbPHO, Taka M TAXHATa CTaOMIHOCT - peakluATa Ha
COPTOBETE Mpe3 pPa3IUYHUTE roJUHU. MHOro IIleHHa HHpOpMalus 3a IEHHOCTTa Ha COPTOBETE
naBa mokaszatens Y Si Ha Kang 3a eTHOBpeMEHHA OIICHKA 110 JIOOWB M CTAOWIIHOCT, KOHTO ce
OCHOBaBa Ha JOCTOBEPHOCTTa Ha pa3jMKUTe B J00MBa Ha 3BbpPHO M BapHaHca Ha
B3aMMOJICHCTBHETO CbC cpenara. lleHHOCTTa Ha TO3W KpUTEpUN € ue, H3MOJ3BalKU
HermapaMeTpUyHU METOAM M CTaTUCTHYeCKa JO0KAa3aHOCT Ha pas3lIMKUTe, IoJdy4yaBaMme
o0o0mIeHa OIeHKa, MOJPEeXJalla COPTOBETe B HU3XOMSAI PEa CHOpEN CTOIMAaHCKaTa UM
LIEHHOCT.
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O6006maBamusaT kpurepuii 3a ctadbuiaHocT YSi Ha Kang, oTunTaiiku eHOBPEMEHHO U
cTabUITHOCTTA, U CTOMHOCTTA Ha M0OWMBA, aBa HeraTMBHA OIleHKa Ha copToBere [loGena,
Kats, Mypraseu, Mycranr, 3apaBko, CagoBo 559, Cagoo 772, ®@epmep, KM — 135 u
Ne 301, orrnexganu B yClnoBUATa HA OMONOTHYHOTO ToJie. Te3u copToBe He ca MOAXO/ISIIH 32
ouonornyno 3emenenue. OT IJIeAHA TOYKA HA TEXHOJIOTHATA 3a OTTJIC)KIAHE Ha IIIICHUIA B
YCIIOBUSATA HA OMOJIOTUYHO 3€MEJICIIHE TTOJI0XKUTEIIHN, MAaKap U HEBUCOKHU OIICHKH, MOJTydaBatT
coproBere CamoBo 1, Momuu, Noana, Hukw, [Ipenom, Inamant, bopsina, FOnak, Ilers,
Tunec, I'es 1, Jlrocun, Lapesen u Enona. Te3u coproBe 6mxa Moriu ga ObaaT OTIVICKIAHH B
OuosoruuHOTO 3emenenue. [Ipu TIX ce chueraBar Mmo-m100pu JOOMBH Ha 3BPHO C MO-700pa
CTaOUITHOCT Tpe3 OTACTHUTE T'OIMHU Ha MPOYYBAHETO.

C wuskmouenue Ha copT Ne 301 BcuYku cOpPTOBE MOJy4yaBaT BUCOKHM OLICHKH IPU
OTIJICKJaHEe B YCIOBUSTA Ha KOHBEHIIMOHATHOTO moje. ToBa ce obscHsBa ¢ (akra, ye
CEJICKIIMOHHUSAT MPOIIEC MPHU TE€3U COPTOBE € MPOTEKBII MPHU KOHBEHIIMOHAIHH YCIIOBUA. Te ca
Ch3/1aJICHU U OLICHEHU UMEHHO B YCIIOBUSATA HA KOHBEHIIMOHAJIHO 3€MEIEIIHE.

Crnopen xkputepus 3a crabunnocT Y Si Ha Kang Hali-1ieHHHU ce siBsaBaT copToBeTe [lets,
IOnak, Hapesen, ['unec, ®epmep, Canoso 1, Enona, Huku, Jluamant. Te cbueraBaT BUCOKH
CTOMHOCTH Ha J0OMBa HA 3BPHO M CPABHUTEIHO A00pa CTaOMITHOCT HA TO3M IMOKa3aTes Mmpe3
pa3IMYHUTE B KIIMMAaTUYHO OTHOIIEHUE TOANHHU.

Mn3BOIU

1. CpenHuar n0OMB Ha 3BPHO OT COPTOBETE MIIeHWIA, oTriexaanu mpu KC3, e
6,99 t/ha, a mpu BC3 e 4,97 t/ha. JlobuBbT Ha 3bpHO B t/ha, momyueH OT COpPTOBETE,
OTIISKIaHHU IIpU OHMOJIOTUYHATA CUCTEMAa Ha 3eMeJeNIie Mpe3 TPUTOJUIIHUTE U3CIeABaHUS, €
cpenHo ¢ 28,92% 1mo-HUCHK OT TO3U IpU KOHBEHIIMOHAJIHATA CUCTEMA.

2. Ype3 HampaBeHUs aHAIM3 Ha BapuaHCa CE€ YCTAHOBSBA, Y€ KIIMMATUYHHUTE YCIOBHUS
OKa3BaT Hal-CWJIHO BJIMsSIHHE BbpXy nobuBa — 46,7% ot obmoro BapupaHe. Cuiiata Ha
BJIMSTHUETO Ha roserara (OMoJIOrMyHO U KOHBEHIIMOHAIHO) € 27,9%, a Ha copToBete — 5,5%.

3. O6o6maBamuAT kpurepuit 3a crabmiHoct Y Si Ha Kang, oTuntaliku € THOBpEMEHHO
U CTaOMIHOCTTA U CTOMHOCTTA Ha OOWBA, AaBa MOJOXKUTEIHU, MaKap U HEBUCOKHU OLIEHKH, Ha
coproBere Camoo 1, Momuun, Noana, Hukw, [Ipenom, Junamant, bopsina, FOnak, Ilers,
I'mnec, I'es 1, JIrocwi, Iapesen u Enomna. Te3u coproBe 6uxa Morim aa ObIaT OTIIICKIAHU B
ouosornuHoTO 3emenenue. [lpu TaX ce cbhueraBar Mmo-100pu JOOMBH Ha 3BPHO C MO-700pa
CTaOUITHOCT Tpe3 OTAETHUTE F'OIMHU Ha MPOYYBAHETO.
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EVALUATION OF SEED DEVELOPMENT AND
STERILIZATION OF VARIOUS GRAIN LEGUME CROPS
(PEA, CHICKPEA AND BITTER VETCH) UNDER IN VITRO
CONDITIONS

Sofia Petrova, Stanislava Stateva
Institute of Plant Genetic Resources “Konstantin Malkov”, Sadovo, Bulgaria

Abstract: Grain legumes are protein crops that occupy an important place in the
structure of agricultural production. Their use has two aspects - human food and grain and
green fodder. Besides being rich in protein, they are important for natural soil fertility.

The sterilization of pea, chickpea and bitter vetch seeds is carried out with 10%
calcium hypochlorite solution for 20 minutes under sterile conditions in a laminar box. The
sterilized explants are cultivated on nutrient medium - Murashige & Skoog.

In the initial reporting period, most of the pea seeds survive after the sterilization. On
the 15" day of experience the percentage of contamination is increased. After this period there
is no change in the sterilization of pea seeds. Other sterilizing agents should be used in
varying concentrations. The use of 10% calcium hypochlorite solution for 20 minutes has
very good results in introducing the bitter vetch under controlled growth and development
conditions. In the first reporting we have 30% contaminated chickpea seeds. In subsequent
reporting, the percentage of contamination reaches to 60%, which requirs at the next
introduction in vitro to be changed sterilization procedures and to be search other sterilizing
agents.

The purpose of this study is to trace the sterilization and seed development of various
grain legumes (pea, chickpea and bitter vetch) under in vitro conditions and their subsequent
testing with plant hormones added to the nutrient medium.

Keywords: pea, chickpea, bitter vetch, sterilization, in vitro conditions.
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OLHEHKA HA PABBUTHUE U CTEPUJIN3ALIUA HA CEMEHA
OT PA3JIMYHU NPEACTABUTEJIN HA 3bPHEHO-bOBOBHA
KVYJTYPU I'PAX, HAXYT U BYPYAK) I1PH IN VITRO
YCJI0BUSA

Co¢us IlerpoBa, CranuciaBa CrateBa
HUncmumym no pacmumennu eenemuunu pecypcu ,, Koncmanmun Manxos“ — Caooso

Pe3iome: 3ppHEHO-0000BHUTE KYATYPU Ca MPOTEUHOBU KYJITYpH, KOUTO 3a€MaT BaXKHO
MACTO B CTPYKTypaTa Ha 3€MEAEICKOTO IPOU3BOJACTBO. TSIXHOTO H3MOJI3BaHE UMa JBa
acreKTa — 3a XpaHa Ha Xopara M 3a 3bpHEH U 3eneH ¢ypax. OcBeH 4e ca Ooratu Ha
OenThYMHHU, T€ UMa BaKHO 3HAYEHUE 32 €CTECTBEHOTO IMOYBEHO IIJI0J0POAME.

Crepwinzanusara Ha ceMeHa OT I'paxX, HaxyT U Oypuak ce u3BbpuiBa ¢ 10-npoueHTeH
pa3TBOp Ha KajllMeB XUMNOXJopua 3a 20 MUHYTH IIPU CTEPHJIHU YCIOBHS B JJaMHHAp—OOKC.
Taka cTepuin3upaHuTe €KCIUIAHTU C€ KYJITHBHpAT BBPXY XpaHUTeNHa cpena — Murashige &
Skoog.

B HauvanHusg nepuoj Ha OTYMTAHE rojsMaTa 4acT OT CEMEHaTa Ha rpaxa OLEeJsBaT
caen crepwinzanusta. Ha 15™" nen oT 3amaraHe Ha omuTa ce yBeJMYaBa IMPOLEHTHT Ha
3ambpcsiBaHe. Ciell TO3M NEpUoj HsAMa IPOMsHA B CTEPWIM3ALMATa HA CEMEHara OT rpax.
Hanara ce ga ce u3noa3BaT Ipyrd CTEPUIIM3UPAIIM areHTH BbB BapHpallyd KOHLEHTPALHH.
N3non3eanero Ha 10% pa3TBop Ha KaiueB Xumoxiopui 3a 20 MUHYTH € ¢ MHOTO J0Opu
pe3yaTaTu NpH BbBEX1aHe Ha Oypuaka B KOHTPOJIMPAHU YCIOBUS Ha pacTex u pazsutue. [Ipu
nbpBOTO oTuMTaHe uMame 30% 3ambpceHM HaxXyTeHM ceMeHa. [Ipu cineaBamure oTYMTaAHUS
IPOLIEHTHT Ha 3aMbpcsaBaHe gocTura 60%, KoeTo Hajara npu ciaelBally BbBEXAAHUS in Vitro
Jla ce MPOMEHM CTEepWIM3allMOHHATa MpOILeaypa U Ja C€ ThPCAT JAPYTd CTEPUIM3UPALIU
arenTH. Llenta Ha TOBa m3cieaBaHe € Jla ce MPOCIEIU CTEPHIM3ALMATa U Pa3BUTHETO Ha
CeMeHaTa Ha pa3JIMYHU NPEeICTaBUTENN HA 3bPHEH0-0000BU KynTypH (Tpax, HaXyT U OypyaK)
IpU in Vitro yCIOBUS U MOCIEIBAIOTO UM U3MUTBAHE C PACTUTEIHU XOPMOHHU J00aBEHU KbM
XpaHUTEIHATa Cpe/a.

KiouoBu nymu: rpax, HaxyT, Oypyak, CTepHIIN3aLus, in Vitro yCiaoBusl.

BBBEJEHUE

HacTpnmiioro mpe3 mocieqHUTe TOAMHU TJI00ATHO 3aTOIUISTHE IIOCTABU pEIHIa
CEpUO3HHU IPOOJIeMHU TIpe]l ChBpeMeHHaTa HayKa. B Ta3u Bpb3ka Mmo-AeTailIHoTo n3ydyaBaHe Ha
0000BHU KyNTYpH, yCTOMYMBH KbM 3acylIaBaHe, € OCOOCHO aKTyalHO M Ce Hajara oT (akTa, ue
CylllaTa € €IMH OT OCHOBHHUTE CTPECOBH (paKTOpH, OKa3Bally HEOIArOMPUATHO BBH3JECHCTBUE
BBPXY HOPMaTHOTO (PYHKIIMOHMpPaHE Ha CHUMOHMOTHYHATA CHUCTEMa TPYJIKOBH OakTepuum —
0600080 pactenne (AnreinoBa u Crowmnoa, 2009). 3bpHEHO-0000BHTE ca MPOTCHHOBH
KyJITypH, KOHTO 3aeMaT BaXHO MSCTO B CTPYKTypaTa Ha 3E€MEIEJICKOTO MPOM3BOJICTBO.
TsaXxHOTO M3MOI3BaHE UMa JIBa aclieKTa - XpaHa Ha XxopaTa U 3a 3bpHeH U 3eseH (ypax. OcBeH
4e ca Ooratu Ha OENTHYMHU, T€ UMa BaXKHO 3HAYEHHE 32 €CTECTBEHOTO IMIOYBEHO TIOIOPOIHE.
BxirouBaHeTo UM B ceUTOOOOOPOTHUTE CXEMH KaTO MPEANISCTBEHUIM Ha APYTU KYITYpHU
HaMajsBa JI0 rojisiMa CTENEeH a30THOTO TOPEHE, KOETO € OCOOEHO BaKHO C BBHBEXKJIAHE Ha
ouonornunoto 3emenenue (Ilerpora, 2015).

[Ipe3 mocnexanuTe neceTusneTus ce HaOMIOIaBa 3aBUIIEH MHTEepec KbM HaxyTa (Cicer
arietinum) W HEroBaTa poJisi B 3/IPaBOCJIOBHHS XPAHUTEIEH PEXKUM, KaKTO U CBBHP3aHO C
HEOO0XOIMMOCTTa OT OTpaHMYaBaHE HA MPOTEHHUTE C KUBOTUHCKHU mpomsxona. CemeHaTa Ha
HaxyTa U rpaxa ca XpaHa c rojisiMa OMOJIOTUYHA CTOMHOCT 3a YOBEKa, Thil KaTo ca 6oratu Ha
OeNThYMHU, BBIVIEXMIPATH, MAa3HMHM W MuHepanHu BemectBa (Lanza et al., 2003). 3a
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OTTJIC’)KAAHC HAa HAXYT B KOHTPOJIMPpAHH YCJIIOBHUA C 3% 3axapo3a, ,Z[O6aBCHa B XpaHUTCJIHATA Cpcaa,
cpobmasa Gehlor et. al (2003).

Bypuakst (Vicia ervilia) € U3KIIOYUTENTHO CYyXOyCTONYMB U BUCOKO MPOAYKTUBEH Ha
3BPHO, JIOPH HA HUCKH U CPETHO MPOAYKTHBHH MouBH. KynTypara € jecHa 3a OTIVIekKIaHe U
MOJKe Jla c€ Pa3BMBa B MHOTO IUTUTKH, ankanHu no4ysu (Ilomos u ap., 1957).

YcTaHOBsIBaHE Ha ChCTaBa HA XPAHUTEIHUTE CPEIU U OAJIAHCUPAHETO Ha OTICITHHUTE
CHhCTaBKM B 3aBHCHMOCT OT HY>KJIUTE Ha KyJITHBHUpPAaHE HAa CEMEHAaTa € OCHOBHUAT (HakTop 3a
BBBEXKJAaHE B KynTypa in vitro (AtanacoB, 1988; Murashige, 1962; Butcher, 1977;
Bienkowska 1982; Bunu 2007).

Ilenra Ha TOBa W3CJIEABAHE € Ja CE MPOCISAM CTEPHIU3ANMATA W PA3BUTHETO HA
ceMeHaTa Ha pa3InYHH MPECTaBUTENIN Ha 3bPHEHO-0000BU KyATYypH (Tpax, HaxyT u Oypuak)
IIPH in Vitro yCIIOBUS W TIOCIIEABAIIIOTO UM U3IMUTBAHE C PACTUTEIHU XOPMOHH, JOOABECHH KbM
XpaHUTEIHATa Cpe/a.

MATEPHUAJ U METOAN

Taka npurorBenure cemeHa (rmo 10 cemena or rpax-copt ,,Temu“; Oypuak-copt*
Pononu* u enna mectHa (opma HaxyT) ce HOCTAaBAT B CTHKJIEHH KOJIOM U C€ MPOMHBAT
0oOMJIHO MoJ1 Tevala Boja 3a 1 vac, cien KoeTo ce 700aBs JeTepreHT (HAKOIKO KalKu Bepo) U
OTHOBO €€ OCTaBsl [0 Teyallla BOJA 3a MOJIOBUH 4Yac. KaTo crepunusnpalll areHT € U3IUTaH
10-nporieHTeH pa3TBOp Ha KajmueB xunoxjopun 3a 20 munytu. Crepuiuzanusra e
rocjeiBaHa OT TPUKPATHO IIPOMUBAHE CbC CTEPUIIHA JECTUIMPAaHA BOAA U IOJCYIIABaHE Ha
crepuiHa ¢puirhpHa xaptus. Cies ToBa ce notamst B 90% cnupt 3a 10 cexyHau U OTHOBO ce
IIPOMUBAT TPUKPATHO B CTEpPWIHA JECTWIMpaHa BOJAa MU C€ MOJACyLIaBaT Ha CTEpUIIHA
¢untepHa xaptus. Taka cTepWIM3MpAaHUTE EKCIUIAaHTH C€ KyJITHBHPAT BbpPXY XpaHUTEIHA
cpena — Murashige & Skoog (1962), Ge3 nobaBeHum pacTexxHu perynatopu. Kato
BBIVIEXUIPATCH N3TOYHUK € M3MmoJi3BaHa 3axaposa (30 g/l), a 3a srBepauten - arap (7.0 g/l) c
pH nHa cpenata 5,6. Perymupanero i e m3BbpmieHo ¢ 1IN KOH npeam aBTOKIaBHpaHse.
CrepunuzanmsiTa ce u3pbpiinBa 3a 20 min pu 120°C u Haysirane 0,9 atm. Ctepunuzamusata Ha
€KCIUIAaHTHUTE Ce MPOBEXk/1a MPU CTEPUITHH YCIOBHS B JJaMHUHAP—OOKC.

OTraexaHeTo Ha eKCIUIAHTUTE B €TalUTe Ha W3MHUTBAHE CE€ OCHIIECTBU B KaMmepa C
temrneparypen pexum 22 —25°C u ¢oronepuon 16 yaca ThMHHHA W 8 yaca CBETIMHA C
ocsetnienue 3000 Ix.

Pa3BuTHeTO0 Ha €KCIUIAHTUTE € XapaKTEepU3UPaHO Upe3 OTYETEHHUTE pa3BUTH,
HEPa3BUTH U NH(OEKTUPAIH €KCILIAaHTH CIIPSMO OpOsi Ha 3aJI0KEHHs paCTUTENIEH MaTepUall.

PE3YJITATH

OT HampaBeHOTO MPOYYBAaHE CTaBa SCHO, Y€ TPHUTE M3CIEIBAaHU BHJA (OT Ipax-copT
»lenu'; Oypuak-copT “Pomonu’ u eqna mecTHa gopma HaxyT) UMAaT pa3iMuyHU W3MCKBAHUS
KbM EKCHO3MLUATA U CTepuIn3upaiius areHT. Oco0eHO OTKpOsBalla KbM CTEPUIM3HPAIINs
areHT € MecTHa ¢opMa HaxyT. B HaAcTOSIIOTO MpoyYBaHE ce€ CTPEMHUM Ja ce TOJIY4YH YUCTa
KyJITypa OT TpUTE M3CIEABaHM BHJA M Ha MO-KbCEH €Tal Ja ce MpPOCIeAHM BIUSHHETO Ha
XOpPMOHHTE, T00aBEHU B XpaHUTEIHATa Cpela, U CJell aJlanTHpaHe B €CTeCTBEHATa cpefa Ja
ce MpOocCieau pa3BUTHETO HA PACTCHUATA. BHOTEXHOJOTMYHUTE MOIXOAM 33 KyJITUBUpPAHE Ha
CTONAHCKO 3HAUYMMH BHUOBE IMO3BOJISIBA J1a c€ M3Y4YH MOP(O-(U3NOIOTHsITa, OHOJOTHYHATA
aKTUBHOCT U U3MEHYMBOCTTA HA BUJA B in Vitro yCIOBUS.

[Ipu crepunm3upaHuTe cEMeHa OT Tpax CcopT ,, [ enu, mpeHeceHn B XpaHUTEIHA cpeia
Ha Murashige & Skoog (1962) 6e3 1o6aBeHr XOPMOHH, CE€ OTYUTA CTEIIEHTa Ha 3aMbPCEHOCT
Ha Bceku 5 aHU. B HavanHus nepuoxa Ha otuutaHe (5™ neH) ce HabOMO/aBa, Ye MO-TosIMaTa
YacT OT CEMEHaTa Ha Ipaxa ca OLEJIeNH ClIe]] CTepUIN3alusITa. 3aMbpCIBAaHETO Ha TO3H PaHEH
eTar BEpOSATHO CE€ JBIDKM Ha IMO-HUCKaTa KOHIEHTpAaMs Ha CTepHIM3Upanius areHt. lpum
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BTOPOTO OTYHMTAaHE Ha ONMWTAa HE ce HaOJ0JaBa NPOMsHA NPH BBHBEJACHUTE CEMCHATa B
KOHTponupaHu ycinoBus. Ha 15™ nen or 3amarane Ha omuTa ce HaOJr0AaBa MO-TOJSIM
MIPOICHT Ha 3aMbpcsiBane. Cien To3u Mepro HsIMa MPOMsHA B CTEPUIIM3AIMATA HA CEMEHATa
(cammika 1, ¢urypa 1). 3a mo-edekTHBHA CTEepUIM3allMs CE Hajara jJa Ce HM3MUTAT HOBU
CTEpWIIM3HPAIIY aTCHTH BbB BapupaIia KOHIICHTPAIIHSI.
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Mepuopg Ha oTunTaHe, AHU

firpax ' 6bypyak M HaxyT

®urypa 1. bpoii npexxuBenu cemeHa oT rpax, Oypuak U HaXyT Mpe3 pa3IuyHu Nepruoau Ha
OTUYHUTAaHEC

Caumka 1. Ceme rpax npu in vitro ycioBust

I[Ipu Oypuak copt ,Pomomu™ ce wHabmomaBa mMO-pa3nuyHa TEHACHIUS TIPU
CTEpWJIM3AIMs Ha CEMEHATa B CpaBHEHHUE C Tpax CopT ,,[eau™. 3a 1enus nmepruoj Ha OTYMTAHE
ce HabmonaBa 80% Ha mpexuBsieMocT Ha cemeHara. OT TpuTe onuTa 3a BBBEXKIAHE B
KOHTPOJIUPAHU YCIIOBUS Tpu Oypuaka ce HaOIogaBa MHOTO J00pO BB3AEHCTBHE Ha
W3IIOJI3BAHUTE CTEPUIIM3UpPALIH areHTH (CHUMKa 2, ¢purypa 1). ToBa Hail-BeposiTHO ce IBbJIKH
Ha 700pe moadpaHaTa KOHIEHTpALUsl HAa CTEPUIM3UPALIUS areHT U XpaHuTenHa cpena. [lpu
Obaemia paboTa ¢ TO3W pacTUTENIEH BUJ 1€ u3noia3Bame 10-mporieHTeH pa3TBOp Ha KajlUeB
xunoxyuopun 3a 20 MUHYTH 32 MaKCHMaJlHa CTepPUIN3allis Ha CeMeHaTa.
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Cnumxa 2. Ceme Oypuak IpH in vitro yCIoBUsS

I[Ipn ©HaxyTta ce HaOmomaBa IMO-pa3fiUiyHA pEakius KbM CTEpPUIU3alMOHHATA
MpoLeaypa B CpaBHEHHE C MpeaulIHuTe ABa Buaa. Ome Ha nmbpBoTo oTyuTane umame 30%
3aMbpCceHH ceMeHa. [IpuunHara Hal-BepOATHO € HUCKaTa KOHIEHTpAIlUsl Ha MU3MOJI3BaHE Ha
cTepwiM3upanys areHT. llpu cienBamuTe OTYMTAHUS TPOICHTHT HA 3aMBPCSIBAHE JTOCTUTA
60%, KoeTo Haara npu cjelBally BbBEKIAHUS in Vitro J1a ce MPOMEHH CTePHIN3al[OHHATA
mporenypa. BB3MOXHO € Ja ce M3MOoN3BaT APYTrd CTEPWIM3UpAIIA areHTH (CHUMKa 3,
¢durypa 1), 3a 1a ouakBame MoO-A00pU pe3yNITaTH NMPU BHBEKIAHE HA BUIA B KOHTPOJIHPAHU
YCIIOBHSL.

Caumka 3. CeMe HaxyT IpH in Vitro yCIOBUs
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n3BOAnN

B navanHus nmepuoj Ha OTUMTaHE rojiiMaTa 4acT OT CEMEHaTa Ha rpaxa OUessBar
cinen crepwinzanusata. Ha 15™" nen oT 3amaraHe Ha omuTa ce yBeJld4YaBa MPOLEHTHT Ha
3ambpcsiBane. Crel TO3M MEpuoj HAMa MPOMSHA B CTEPWIIM3AIMATA HA CEMEHATa OT Ipax.
Hanara ce na ce u3nomi3Bar Apyru CTEpUIM3UPALLU areHTH BbB BapUpalld KOHIEHTPAIUH.

N3noms3Banero Ha 10-mpolieHTEH pa3TBOP Ha KAIIHMEB XUMOXJIOPHUA 3a 20 MUHYTH € C
MHOT0 J00pH pe3yiTaTu MpU BbBEXKJaHE HAa Oypyaka B KOHTPOJHMPAHHU YCIIOBUS Ha PACTEX U
pa3BuUTHE.

[Ipu mepBOTO OTuMTaHe MMaMe 30% 3ambpceHn HaxyTeHU ceMmeHa. [lpu cnenBammre
OTUUTAHMUSI TPOLEHTHT Ha 3aMbpcsiBaHe npoctura 60%, KOeTO Hajara MHOpU CIeABALIU
BBBEXKJIAHUSA in Vitro 1a ce MPOMEHU CTEePWIM3AIMOHHATA MPOLEIypa U J1a C€ ThPCAT APYTH
CTEepPWIM3UPAILH AT€HTH.
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OPPORTUNITIES FOR IN VITRO INTRODUCTION AND
STORAGE OF ASCLEPIAS TUBEROSA L.

Stanislava Stateva
Institute of Plant Genetic Resources “Konstantin Malkov”, Sadovo, Bulgaria

Abstract: Bulgaria is renowned for its wealth of wildlife medicinal plants. Intensive
collection of medicinal plants in recent years has to be addressed to preserve them. The plant
species Asclepias tuberosa L., commonly referred to as butterfly, is a perennial species found
on rocky forests. In order to avoid the disappearance of the species and the search for an
accelerated propagation rate, it requires its research in vitro. When introducing seeds under
controlled conditions, the effectiveness of different sterilizing solutions is tested. A method of
shooting with ethyl alcohol and bleach at different concentration and exposure was applied.

Keywords: Asclepias tuberosa L., medical appearance, sterilization, in vitro.

BBH3MOKHOCTHU 3A IN VITRO BBBEXJIAHE U
CBbXPAHEHUE HA MEAUIIUHCKUSA BUA ASCLEPIAS
TUBEROSA L.

Cranucaasa CrareBa
HUncmumym no pacmumennu eenemuunu pecypcu ,, Koncmanmun Manxos“ — Cadoso

Pe3lome: boarapus e mpouyra ¢ OOrarcTBOTO CH OT JWBOPACTSIIN JIe4eOHHU
pacreHuus. VHTEH3MBHOTO MM ChOMpaHe Ipe3 MOCIEAHWUTE TOAMHHU Hajara Jga ce oObpHE
BHUMAaHME 3a 3ama3BaHeTO WM. PacturenHust BUn Asclepias tuberosa L., OOMKHOBEHO
Hapu4aH Menepyaa, € MHOTOIOJUILEH BUJ, CpelLIalll ce IO CKaJIMCTH TopHU. 3a Ja ce u30erue
M34YE3BAHETO Ha BUJA U THPCEHE Ha YCKOPEHM TEMIIOBE Ha pa3MHOXKaBaHE, CE€ Hajara
IPOYYBAHETO MY B in Vvitro ycioBus. Ilpu BbBexJaHe Ha CEeMEHA B KOHTPOJIMPAHH YCIOBHS C€
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u3nuTa €hEeKTUBHOCTTA HA Pa3IUYHU CTEPHIIM3UpAIIN pa3TBopu. [Ipunarana e Meroauka 3a
CTpenu3aIysi C €TUIIOB alTKOXOJ U OelIMHA B Pa3INyHa KOHIICHTPAIHS U €KCIIO3UIIHS.
KmrouoBu nymu: Asclepias tuberosa L., MeTUIIMHCKY BU, CTEPUITU3ALINS, inl Vitro.

BBBEJIEHUE

bearapust e mpouyra ¢ 0OOraTrcTBOTO CH OT JAMBOPACTSIIM JIEYeOHH PACTCHUUS.
WHTEeH3UBHOTO UM CHOMpaHe IMpe3 MOCIeAHUTE TOJIMHU ce Hajara a ce o0bpHEe BHUMAaHHE 32
3ama3BaHeTo UM. Pactutennust Buj Asclepias tuberosa L., OOMKHOBEHO HapWyaH Temepyaa
WM MJICYMIIA, € MHOTOTOJUIIICH BHJ, CpeIiail ce Mo ckaaucTu ropu (AcranmkueB 1980,
I'eoprues, 1982, Kenuer 2009). IIpousxoasT Ha Buaa € or CeBepHa Amepuka (American
gardner 1997, Davis 1993, Miller 2003). B namara ctpana nmopajau CTyJI0yCTOHYHUBOCTTA CH
BUpee MHOro no0pe. M3mom3Ba ce B MeAMIIMHATA KaTO MPOTHBOBB3MAIUTEIHO,
CIMa3MOJIMTUYHO, €CTPOTEHHO U oTxpayBaio aeicrteue (Warashina, 2009). CumHO MEIOHOCHO
pacTeHue € U ce M3MOJ3Ba KaTo Maia 3a myenu. Benuwxk 3acaieH Ha 1aZieHO MACTO, HE MOXKe
na ce mectH. PasmHOoxkaBa ce mpenumHO cbe cemeHa (Ploegestra, 2015, Raynal, 1986).
Hepernamentupanoro cwrbupane Ha Buna Asclepias tuberosa L. u monatinuBocTTa My KbM
THUEHE BOJT 0 HaMaJsiBaHE Ha Ta3W Owika. Hamara ce mpoyuBaHeTo My B KOHTPOJIUPAHU
yCIIOBUS, 3a Ja ce n30erHe M34e3BAaHETO HA BUJA, U THPCEHETO HAa YCKOPEHU TEMIIOBE Ha
pasmHoskaBaHe. [Ipunaranero Ha METOAWTE HA THKAHHUTE KYJITYPH JaBa BB3MOXKHOCT 3a
MoJTyuyaBaHe Ha ToJIIM Opoil HIEHTUYHHU TeHETUYHU KOTIHS.

MakcumanHaTa MpOM3BOIUTEITHOCT Ha BuAa Asclepias tuberosa L. ce moctura 4upes
ompezieNisHe Ha ONTHUMAIIHU YCIOBHS Ha XpaHuUTenHarta cpena (Stimart, 1985, Zimmerman,
1986, Wyatt, 2004, Rajech, 2010).

Ot HampaBeHaTa JqUTEpaTypHa CIpaBKa ce HaOI0aBa ue, BHIIPEKU TOJIEMHUS HHTEPeC
KbM BUna Asclepias tuberosa L., pa3BUTHETO My B KOHTPOJIMPAHH yCIIOBUS B HallaTa CTpaHa
BCE OIII€ HE € U3BBPILECHO.

IlenTa Ha HACTOSIIOTO MPOYYBAHE € MPOYUYBAHE Ha BH3MOKHOCTTA 332 BBBEXKIAHE
in vitro Ha Buna Asclepias tuberosa L., KakTO U U3UCKBAaHUATA My KbM XpaHUTEIHA Cpefia 3a
MaKCHUMaJTHO pPa3MHOXKaBaHE HA BHUJIA.

MATEPHUAJI U METOAN

B ekcniepuMmeHTUTE 3a BBBEXIAHE HA in Vifro KyJTypH Ca U3IMOI3BAHM CEMEHATa OT
Buna Asclepias tuberosa L. [lonydenu ca B pe3ynTar OT ChTPYJHHUYECTBO C YHUBECHUTETA B
I'enya (Giardini Botanici Hanbury).

[Ipu BBBEXIaHE HA CEMEHAa B KOHTPOJIMPAHU YCJIOBHS C€ M3MUTa €(PEeKTHBHOCTTA HA
paznuyHu cTepuian3upaiiy pa3rBopu. [lpunarana e mMeToauKa 3a CTEPWIM3ALUA C €TUIIOB
aJIKOXOJI ¥ OeJMHa B pa3IMiHa KOHUEHTPALUs U €KCIO3UIIHS:

1. 96% C2HsOH 3a 5 mun.;

2. 70% C2HsOH 3a 1 muH.; 40% OenuHa (chappkama 5% akTHBEH XJIOpP) 32 5 MHH.

3. 60% C2HsOH 3a 1 mun.; 30% Oenuna (chabpxaia 5% akTuBeH xjop) 3a 10 MuH.;

4. 50% C2HsOH 3a 3 muH.; 20% 6enuna (chabppikama 5% akTuBeH XJop) 3a 15 MuH.

Crnen crepunmszalvs Ha CEMEHATa ca MPEHECEHU 3a Pa3BUTHE B XpaHUTENHA Cpena
Murashige-Skoog (1962). Karo BbriexuapaTeH U3TOYHUK € U3Moa3BaHa 3axapo3a (30 g/l), a
3a BrepauTen - arap (7,0 g/l) ¢ pH na cpenata 5,6. Perynupanero i e u3pbpiero ¢ 1IN KOH
npenu aBTokjaBupane. CrepunmsanusaTta ce u3BbpiiBa 3a 30 min npu 120°C u HandraHe
0,9 atm. OTraexx1aHeTo Ha EKCIUIAaHTUTE B €TAalUTE HA U3MHUTBAHE CE€ OCHIIECTBU B KaMepa C
JICHOHOIIHU Kosie0aHusi Ha Temnepartyparta 22+6°C u Ha BiaxkHocT 25-60%. dortonepuon:
16 yaca TpMHMHA U 8 yaca cBeTnuHa ¢ ocBeTiieHue 3000 Ix.

=280=
Axademuuno uzoamencmeo ,, Tananm *
Bucwe yuunuwe no acpobusnec u passumue na pecuonume - Inoeous



New knowledge Journal of science 7-1 (2018)

PE3VYJITATH

OO6e33apa3siBaHeTO HAa W3XOJHHMS Marepuanl Ha Buma Asclepias tuberosa L. 3a
MUKPOpPa3MHOXKAaBaHE in Vitro € OT BaXHO 3HAYCHHE 3a NPEACTOSIIOTO IPOYyYBaHE.
W3non3Baiiku pa3nuyHA BApUAHTH HA CTEPUIIU3AIMS HA BHUJIA € C [IeJ] MAaKCUMATHO 3arma3BaHe
KU3HCHOCTTa HAa WM3XOJHUTE EKCIUIAHTH. BIHMSHUETO HAa BapuUaHTHTE HA CTEPHIU3UPALIHS
areHT BBPXYy Opos Ha MOJYYCHHUTE CTEPHIIHU KYJITYpPH € TPOCIEICHO MPU pPa3BUTHE Ha
ceMeHaTa BbpPXy OCHOBHA XpaHHUTenHaTa cpeia Murashige & Skoog (1962) 6e3 nobaBenu
PACTEXKHU PETyIaTOpH.

OT U3BBPILIEHHS EKCIIEPUMEHT C €KCIUIAHTH OT BUIa Asclepias tuberosa L. ¢ pa3nuanu
KOHIIEHTPAllMM Ha CTEPWJIM3HMpAIIMs areHT B MBbPBHUTE MET JHU OT 3ajaraHe Ha OIUTa Ce
HaOmonaBa 20% Ha 3aMbpcsiBaHe Ha BCUUKMUTE BapuaHTu. [IpuunHaTta na ce mosiydar Te3u
WICHTUYHU pPE3yJITaTH Hal-BEepOSTHO c€ IBDKM Ha HEO0OXOIWMOCTTa OT TO-BHCOKa
KOHIICHTPALlMsl M SKCTIO3UIUS Ha CTEpWIM3HMpaIus areHT. Ha meceTws aeH OT 3ajaraHe Ha
OmHTa ce HAOI0IaBaT pa3rpaHUYAIU Ce Pe3ydTaTdu CIPSMO MBPBOTO oTyuTaHe. Hali-Bucok
MIPOLICHT 3aMBPCCHH CEMEHA MMa BBB BTOpHs BapuaHT — 37% ¢ 70% C:HsOH 3a 1 mMuH. n
40% OenuHa 32 5 MUH. BHUCOKUST MPOIEHT 3aMbPCEHU CEMEHA Hal-BEPOSATHO CE€ ABKU Ha
HUCKaTa €KCITO3UIHS Ha CTEPUIIM3UPAIIHS areHT.

Ycunusra, KOUTO ce MOJIOKKUXA NP BbBEXKIAHE B in Vifro yCIOBUS Ha BUAA Asclepias
tuberosa L., He mOBemIOXa 70 TOJIOKUTENICH pe3yiTaT BbB BapuaHT TpeTH - 60% C2HsOH 3a
1 mun. u 30% OGenuna 3a 10 mun. Ha 15-ust gen ot 3anaraHe Ha onuTa ce HaOMIO/IaBa MIBIHO
3aMBbpcsBaHe Ha ceMeHara. To MoOXe /1a ce IBJDKM Ha €HIOTCHHA 3apasa, B KOSTO ydacTBaT
mo-roJisiM Opoii MUKPOOpPTraHU3MH, a TOBAa OT CBOSI CTpaHa BOJU IO MO-TOJEMHU TPYIHOCTU
pu n300pa Ha IETEPTeHT | MIPH OTIPEICISTHETO Ha MPOIBIDKUTEIIHOCTTA Ha U3IOJI3BAHETO MY.

Ha 30-1 gen or 3anmaraH Haii-BHCOK MPOIICHT IMOJy4YeHA YUCTa KyITypa OT BHJIA
Asclepias tuberosa L. ce oTunTa B 4YETBBPTHU BapUAHT OT 3ajlaraHe Ha omwuTta (CHEMKa 1). B
TO3W BapHaHT MPOICHTHT HA CTEPUIU3UPAIIUTE areHTH € HHUCHK, HO EeKCIIO3UIIUATA €
Hali-BHCOKA OT YETHPHUTE 3aJI0KECHU OIUTA.

Cuumka 1. [Tonydena yncra kynrypa Ha Buga Asclepias tuberosa L.

n3BO11

B pesynrar Ha eKcriepuMEHTHUTE 3a BbBEXKIAHE B in Vitro KynTypa Ha CeMeHa OT BHAA
Asclepias tuberosa L. ce moiydu cTaOWIHO pa3MHOXKaBalla ce KyJTypa BbB BapHaHT
yeTBbpTH ¢ yuactueto Ha 50% C>HsOH 3a 3 muH. 1 20% OenuHa (chappikama 5% akTHBeH
xJiop) 3a 15 muH.
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ORGANIC FARMING - A MARKETING FACTOR FOR
SUSTAINABLE DEVELOPMENT OF TOURIST
DESTINATION

Veselina Atanasova
University "Prof. Dr. Assen Zlatarov", Burgas, Bulgaria

Abstract: Scientific research analyzes the interrelations between organic farming,
marketing and tourist destination. It defends the thesis that organic farming combined with
marketing activities has a significant impact on the sustainable development of the tourist
destination. As a result, there is a need for a theoretical rationale for the specific issues in
order to outline some opportunities for sustainable development of the tourist destination.

Keywords: marketing, sustainable tourism, sustainable development.

BUOJOI'MYHOTO 3EMEJAEJIME - MAPKETUHI'OB
®AKTOP 3A YCTOMYHUBO PABBUTHUE HA
TYPUCTUYECKATA JECTUHAIIUA

Beceiuna Aranacosa
Yuusepcumem ,, Ilpogh. 0-p Acen 3namapos” - Bypeac

Pe3tome: Hayunara pa3zpaboTka aHaIW3upa B3aMMOBPB3KUTE MEXKIYy OHOJIOTHUYHOTO
3eMeleNre, MAapKeTHHra M TypUCTHUYECKaTa JEeCTHHAlMsA. 3alluTaBa ce Te3ara, ue
OMOJIOTMYHOTO 3€MEJIENINE B ChUYETaHHE C MAPKETUHIOBUTE AKTUBHOCTH OKa3BaT ChIIECTBEHO
BIMSHUE BbpPXY YCTOMYMBOTO pa3BUTHE HAa TypUCTHYECKaTa JeCTHMHaUMs. B pesynrar Ha
IIOCOYEHOTO C€ MOpaxJa HEOOXOIUMOCT OT TEOpeTHMYHa OOOCHOBKAa I0 KOHKpETHaTa
npobjeMaTuka ¢ IeJl Ja Ce OYepTasT HAKOM BBH3MOXKHOCTH 3a YCTOWYHMBO pa3BUTHE Ha
TypUCTUYECKATa JECTUHALINS.

Ki1r0uoBHu 1yMu: MapKeTHHT, yCTOWYUB TYPU3bM, YCTOWYUBO Pa3BUTHE.
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BBbBEJIEHUE

IIpe3 mocnepHuTe roguHM B TypUCTHYECKaTa TEOpPHUsS W IPAKTUKA BCE I10-MACOBO
HaBIM3aT MOHATHUATA ,yCTOMYMB TYpuU3bM~ U ,yCTOWYMBO pa3BUTHE , TpU TOBA B
pa3sHoOOpa3Ha KOMOMHALMS C APYTH CXOJHHU IOHATUS — E€KOJOIMYHO PaBHOBECHE, CEJICKH
TYpU3bM, OTTOBOPEH TYPU3bM, OHOIOTUYHO pazHooOpasue u aAp. [IpuynHuTE 32 HATOKUIUTE
ce TEeHICHLUHU B Pa3BUTUETO HA TYPUCTHUYECKUS OM3HEC C€ KOPEHST B peauia OOCKTHBHU
IIPOLIECH U SBJICHUS, XapaKTEPHHU 3a [IOCIETHUTE JE€CETHIICTHUSI.

B xpas na 80-te roguHu Ha XX-THM BE€K HEraTUBHUTE BIUSHUS U IOCIEICTBHUS OT
TypU3Ma CTaBaT OTYETIMBO oce3aeMu. MnenTuduuupar ce cepro3Hu npodieMu oT cTpaHa Ha
MacoBHsl pEKpealliOHEeH TYpPHU3bM, pa3BUBAIll CE€ IMpPEeAd BCUYKO KaTO HKOHOMUYECKU
UHCTPYMEHT, HEeChoOpa3eH C YCTOWYMBOTO pa3BUTHE Ha CBHOTBETHATa JECTUHALMA.
CplIeBpeMEHHO B YCIOBHUATa HA UKOHOMHUYECKAa KpU3a U M3NPEBapBalllo Mpeajiarane CupsMo
TYPUCTUYECKOTO TBPCEHE Ha IMpeleH IUIaH BCe I0-OCTPO M3JIu3aT mpolieMure Ha
YCTOWYMBOTO pa3BUTHE HA TypucTHueckure aectuHanuu (Konpunapos, Aranacosa, 2015).

B T031 KOHTEKCT LieaTa Ha HACTOSIIIOTO U3JI0KEHUE € B CIIEHNUTE HAIPABICHUS:

® J1a cé KOHKpETH3Mpa CBHIIHOCTTAa Ha KOHLEMIMATA 332 YCTOWYMBO pa3BUTHE Ha
TypUCTHYECKATa AeCTHHALUS;

e 51a ce 00OCHOBE Bpb3KaTa MEXJIy OMOJIOTMYHOTO 3eMeleliue M TOCTHraHe Ha
YCTOWYMBO pa3BUTUE HA TypUCTUYECKATA JECTUHALIMSL.

YCTOMYUBO PA3BUTUE HA TYPUCTHUECKATA JIJECTHHALIUS

,»OCHUTYpsSIBAHETO Ha YCTOWYMBO pa3BUTUE HAa TypUCTHUYECKaTa NECTHHALUA B OOI
CMHCHJ TpEArnojiara IMOBHIIAaBaHE Ha €()EeKTUBHOCTTAa HAa TEPUTOPHAIHOTO YIIpaBIICHHE,
0a3upaHo Ha OpraHU3alMUTe 33 MApPKETUHIOBOTO YIIPAaBJICHHE Ha TYPUCTHUYECKUTE
nectuHauuy. Haif-uecto yciayrurte, KOUTO mHpejuiaraT TYypUCTHYECKUTE JAECTUHALMHU, Ca
ChbOOpa3eHH C TEXHUS PECYypceH TMOTEHIHand, KOeTo JO TolsiMa CTemeH M30CTps
KOHKypeHTHaTa Oopba Mexay WIEHTUYHUTE MPOAYKTH, KOUTO HpejjaraT, OKa3BalKu
BIUSHUE BBPXY TAXHOTO Obaemo pasButue. IlocoyeHOTO TBBpACHHE IMpearnoara
NPUJIAaraHEeTO Ha BapHUaHT Ha KOMIUIEKCHA M B3aUMOCBBpP3aHa MapKETHMHIOBa CHCTEMa 3a
yOpaBlieHHEe Ha TypUCTHUYECKaTa JECTHHAIMs, CIOCOOHA B ChbBpEMEHHAaTa Ma3apHa cpefa Jaa
Ch3/1aJie CHHEPruueH e(eKT W yCIOBHSA 3a COOCBEHOTO cH ycroiumBo pasButue (ILloHes,
2015).

KonnenmusTa 3a ycTOHYMBO pa3BUTHE € IMIUPOKO BB3MpPHUETa KaTo 0a3a 3a MiIaHupaHe
U yIpaBJIeHHE Ha MOJAEpHUS M ObJel] HaYMH Ha KUBOT. B MpoabKeHHE Ha JIeCeTHIIETUE
npo0JIeMUTE HAa YCTOWYMBOCTTA Ca OCHOBEH BBIIPOC HE CaMO 3a OT/AEIHHU IIPaBUTENICTBA, HO U
3a cBeToBHara obOmecTtBeHocT. Ome mpe3 naineunara 1984 1. OOmoTo chOpaHue Ha
Opranuzanysara Ha 00€IUHEHUTE HAlMU € Ch3JaJI0 KOMUCHSA, KOsTO aokiaaBa Ha OOH 3a
CBHILIECTBYBAIIM MPOOJIEMH M MEPCHEKTUBU. Ta3u KOMHUCHS OT YYEHH M OOIIECTBEHHUIIU OT
pa3IMYHU CTPaHH NOJ NMPEACENaTeNCcTBOTO Ha T-ka I'. X. bpyHTnana, npeacraBsaiky T0KJIaaa
"Hamero o6mo Obaemie", pa3BUBa KOHICMIIHUATA 32 YCTOHYHBO COITMATHO-MKOHOMHYECKO
pa3BUTHE B paBHOBeCHE € OKojHaTa cpena. OCHOBEH akLEHT € Te3aTa, Y€ YOBELIKOTO
00IIeCTBO Ype3 MPOU3BOJICTBOTO, AeMOrpadCKUTe MPOLECH W OPYTH CUJIM Ch3llaBa TBBHPIE
TOJISIM HaTUCK BBPXY eKkocdepaTa Ha TUIaHETaTa, KOETO BOAM JI0 HEWHATa JIerpaialus, U caMo
He3a0aBHUAT MPEX0J KbM YCTOWYHMBO pPa3BUTHE II€ OTTOBOPH HAa TEKYIIUTE HYXKIH, KaTo
CBIIEBPEMEHHO C€ TapaHTHpa, 4Ye OBJCIIUTEe MOKOJCHHUS IIe pas3moyiarar CbC ChHIIUTE
Bb3MOkHOCTH (MapunoB, Kompunapos, 2010). Ilpe3 1992 r. Jlexnapauusita or Puo nae
XKamneiipo 3a oxonHara cpexa u pasBurueto ([exmapamuara or Puo) odepraBa OCHOBHUTE
Hacoku Ha “J[HeBeH pen 21 Bek” — 00CTOEH IUTaH 3a JAeicTBHE, TPHET OT 178 mpaBUTENICTRA,
BKJIFOYUTEIIHO U OT IIpaBuTescTBaTa Ha bearapus, I'spuus u PymbHus. Maunuartusara e
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3a1pI00YeHa W pasmurpeHa mo Bpeme Ha CBeToBHATa cpeia 3a ycToiunBo pa3sutue (World
Summit on Sustainable Development) B MloxarecGypr npes 2002 r., B Kpas Ha KOATO € PUET
IUIaH 33 U3MBJIHEHHE C aKLEHT BbPXY MyOJIUYHO-4aCTHOTO MapTHHOPCTBO.

IIpu mpersiega Ha 4vyKIeCTpaHHaTa M OBJIrapcka JMTepaTypa IO NPoOJIEMHUTE Ha
TypU3Ma U peKpealroHHaTa JeHHOCT YCTOMUNBOTO Pa3BUTHE CE€ aHAJIM3UPAa MHOTO YECTO KaTo
IPOLEC 32 MJIJAHUPAHE U yIPaBIECHUE HA TEPUTOPUAIHOTO Pa3BUTHE, T.€. KATO Bb3MOXHOCT 3a
OalaHCUPAaHO U XapMOHHYHO pa3BuTHe. B bpyHinannckus nokiaaa yCTOMYMBOTO pa3BUTHUE CE
neuHUpa KaTo ,,pa3BUTHE, KOETO MOCPEIIa NOTPEOHOCTUTE Ha HACTOSIIUTE MOKOJIeHHUs, 0e3
Jla OTHEMa BB3MOKHOCTUTE Ha OBbACIINTE MOKOJICHHS /1a 3a/10BOJISIBAT TEXHUTE OTPEOHOCTH
(Mapunos, Konpunapos, 2010). [lebpunuuusra 3a ycTOMUMBO pa3BUTHE NPEMHMHABa Ipe3
peauua JTUCKYCUM M 3HAYMTEIHO €BOJIOMpA Ipe3 IMOClIeqHUTEe roAuHu. JlepuHupaHeTo Ha
MOHSATHETO CE€ pa3BU HE CaMO B IIOCOKAa Ha pas3lIMpsiBaHe Ha 00XBaTa, HO CHILEBPEMEHHO
OpeThpIsl W peaulla KadyeCTBEHW H3MEHEHUS, 3HAYUTEIHO C€ 3aJbJ00Yd aHAIU3bT W
nbJIHOTaTa Ha caMoTo nousitue (Middleton, 1998). M3pa3 Ha Te3u mpoMeHHu B pa30upaHeTo 3a
,»yYCTOMYMBO pa3BUTHE” € (AaKThT, Y€ COIMATHO-UKOHOMHUYECKUTE JIEHHOCTH BEYE Ce
pasriaexxaar Ipe3 Npu3MaTa M KOHTEKCTa Ha LSJIOCTHOTO YCTOMYMBO pa3BUTHE Ha
HanoHanHaTa nkoHoMmuka (Wahab, 1997).

B Ta3u Bpb3ka € yJauHO J1a MPUIIOMHUM CIOJYwWIMBOTO ompeaenenue Ha L. Cronin
(1990), copes KOETO yCTOMYMBOTO TYPUCTHUYECKO Pa3BUTHE 3acsira Hali-Beue COI[MAIHATA U
MKOHOMHMYECKAa YCTOWYMBOCT B JAecTHHauusATa. Cropes ChIMS aBTOp YCTOWYMBOCTTA €
HEOOXOUMO Ja Hamepu u3pa3 B ,,yBaXEHHE KbM KyJTypaTa M cpelara Ha MecTHaTa
OOIIHOCT, UKOHOMMKAaTa M TPAJAWLMOHHUS HAYMH HA >KUBOT, MOBEJCHHETO HA MECTHHTE,
couuanHaTa Wepapxus u nonurudeckus um moaen‘ (Cronin, 1990).

YCTOHYMBOTO TYpPUCTHYECKO pa3BUTHE BKIIOYBA ONTHUMAJIHOTO M3IOJ3BAaHE Ha
pecypcuTe, omas3BaHe Ha OWOJIOTUYHOTO pa3BUTHE, HaMajsBaHE Ha EKOJOTUYHUTE,
COLIMAJIHUTE U KYJITYpHUTE Bb3JCHCTBUS, YBEIMUaBaHe HA MOJ3UTE OT ONa3BaHe Ha cpejaTa u
MOJI3UTE 32 MECTHUTE 001IecTBa B 1barocpoueH 1iaH (Croitkosa, 2008 ).

Haii-06110, ycTOWYMBOTO pa3BUTHE MOXKE J]a C€ HAJIOKH B CIETHUTE JEHHOCTH:
3ara3BaHe Ha [MOTEHIIMAJIa Ha [JIaHeTaTa 3eMs;

HOJTbpKaHe Ha )KUBOTA B ISUIOTO My pa3HOOOpasue;
3alMTa Ha OKOJIHATa CPe/a;
MOCTUTAHE Ha COLMAIHO PABEHCTBO U Ka4eCTBO HA JKUBOT;

e KYIATYpHO pa3HOOOpa3We W TUHAMHYHA, )KH3HEHAa WKOHOMHUKA, KOSITO TPEIOCTaBS
pabOTHHU MecTa M MIPOCIIEPUTET 338 BCUUKH.

be3 na HaBnaM3aMe JOMBJIHUTENIHO B J€TAMIUTE HA JTUCKYCHSTa OTHOCHO OIpeAessiHe
CBIIHOCTTa HA TMOHSATHETO ,,yCTOMUMB TypH3M~, € HEOOXOJMMO Ja ce IOCOYM U €JHa
ChIlleCTBEHA crieru(uKa: HAJUIE ca CHIIECTBEHU Pa3IMyuUsl [0 OTHOILIEHHE pa30HpaHEeTo 3a
HEro OT CTpaHa Ha MPEICTABUTEINTE HA TYPUCTUUECKUs OM3HEC U Ha Peaulla aBTOPHU 3a TOBa
pa3BUTHE, NIPOLIECUTE U PE3YJITATUTE, KOUTO 0 CHIIPOBOXKAAT MPE3 MOCIEAHOTO I€CETUIIETHE
(Harris, 2008).

Crnopen O6u3Heca yCTOWYMBOTO pa3BUTHE C€ CBBbpP3BAa OCHOBHO M TPEIU BCHYKO C
oOcTosiTenicTBaTa W (AKTOPUTE, KOMTO TapaHTHUpAaT MAaKCUMH3MpaHe Ha Tmevaibara oT
CTOIaHCKAaTa AEHHOCT, @ UMEHHO:

- OrpaHMYaBaHE Ha 3aMbpPCABAHETO Ha cpelaTa Ha pPa3BUTHE Ha TYpU3BM IIpHU
MUHUMAJIHU Pa3Xxou 3a Ta3H Le;

- YCTaHOBSBaHE HA TEXHUYECKH M (PMHAHCOBU BB3MOKHOCTH 3a CHOTBETHATa
TypUCTUYECKA IECTUHALIMS UITH O0CKT;

- TapaHTUpaHe Ha e()eKTUBHA BB3BPHIIAEMOCT Ha HHBECTUIIMHTE;

- CTUMYJIMpaHE Ha Ch3HATEIHO OTHOUICHHE KbM TypUCTHYECKaTa Cpeja.
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OO6006maBaifkiy 4YacT OT CTaHOBMILATA HA CIEUUAIMCTUTE IO aHaJIM3UpaHaTra
npobiieMaTuka u u3BoanTe Ha CBeTOBHATa KOH(EPEHIUS 32 YCTOWYUB Typu3bM 95, Moxke na
Ce M3BeJaT CJIEJHUTE aKIEHTH, OTpa3siBallld XapaKTEPUCTUKUTE HA YCTOWYMBO pa3BUTHE Ha
Typu3Ma:

- ymOpaBieHHE Ha Typu3Ma, KOETO T'apaHTHpa OIa3BaHETO Ha PECypcUTe, OT KOUTO
3aBUCH HETOBOTO Pa3BUTHE B PAMKHUTE Ha CJIE/IBALIUTE [TOKOJICHUS;

- oOma3BaHe Ha MPUPOAHUS U KyJITYpPEeH KaruTal;

- KOHTPOJ BBPXY BCEKH HHIyIHpPaH €(EeKT BBPXY HAIMOHATHOTO, KYJITYPHOTO
HACJIEJICTBO U TPAJUIIMOHHOTO MOBEICHNE HA MECTHOTO HACEIICHHUE;

- TMpeBpbBIIaHE M YTBbPXKIAaBaHE HAa KPUTEPUUTE 3a KAYECTBOTO IO OTHOIIEHUE Ha
OI1a3BaHETO HAa pPECypcuTe, CTENEHTa Ha 3aJ0BOJISIBAHE HA MOTPEOHOCTUTE HA TYPUCTUTE U
CTETeHTa Ha 3aJ]0BOJISIBAHE HA MOTPEOHOCTUTE HA MECTHOTO HACETICHUE B IPUOPUTETHH LIEIH;

- pa3BUTHE Ha TypH3Ma Ha OCHOBAaTa HA MOTEHIIMAIHUTE Bb3MOKHOCTH Ha JIOKAJIHATa
MKOHOMUKA U MOTEHLMajIa HA TYPUCTUUECKUTE PECYPCH.

HeobOxonumoctra OoT yCTOMYMBO pa3BUTHE Ha TypuU3Ma € pe3yJiTaT OT OOEKTUBHU
dakropu u mpeanoctaBku. OT eAHa CTpaHa - U3YEPIIAEMOCTTa HA MPUPOTHUTE PECypcH U
BB3JICHCTBUETO Ha CyOeKTHBHMS 4YOBEWIKM (aKTOp BBPXY MpHpOJHATA cpeaa U
TYpPUCTUYECKUTE PECypcH, a OT Jpyra - HaOmoJaBalluTe Ce TEHACHIIMH B Pa3BUTHETO Ha
TYPUCTUYECKHUS Ma3ap, B YACTHOCT B TYPUCTUUECKOTO ThpceHe. Hanuue ca:

e HapacTBalla 3arPHKEHOCT 32 OKOJIHATA Cpelia U KyJITypHa 4YyBCTBUTEIHOCT;

® OCb3HAaBaHE OT MpPUEMAIIUTE JACCTHHAIIMM 32 LIEHHOCTTa HA PECYpPCUTE, KOUTO
MpUTEKABAT U TSIXHATA YSA3BUMOCT;

® TEHJCHIIMH, BOACIIH JI0 TIPEXOJ OT ,,aKTUBEH KBM ,,KyJITypEeH TYPHUCT, T.€. HAJIHUIIE
€ HOBO HMBO Ha METaMOTHUBALIUS 33 TYPU3bM;

® TCHJICHIIUHU, O0YCIOBEHH OT AeMorpadcku pakTopu — 3acTapsBaHe Ha HACEICHUETO
Y HapacTBall0 TYPUCTHUYECKO ThPCEHE HA XOopaTa OT ,,TpeTaTa Bb3pacT ;

® TEHJEHIUHU, O0YCIOBEHH OT 3/paBETO — HApacTBallO0 ThPCEHE Ha Cla U yellHec-
MPOJTYKTH;

® TEHICHIUH, OOYCIOBEHH OT KYyJITypaTa — ThPCEHE Ha KYJITYypHO-Pa3BIIEKATEIIHU U
o0pa3oBaTesHu TYPUCTHYECKU TPOAYKTH;

® TEHJEHIUHU, OOYCIOBEHH OT HMHTEpeca - E€KOJOTMYHO W COLMATHO MPUEMIIHBHU
BaKaHI[MOHHU IIbTYBaHUS.

e Tennenuuu, oOyclIOBEHHM OT CBOOOJHOTO Bpe€ME€ M TbpPCEHE Ha MO-KpaTKHU, HO
M0-YECTH BaKaHIIMOHHU MbTYyBaHUS;

e Tenneniuu, o0yCIIOBEHU OT MPOMEHH B CTWJIA M Ha4YWHA Ha >KUBOT - ThPCEHE Ha
3/IpaBOCJIOBHU €KOJOTHYHU MPOIYKTH OT TUNMHUYHUS nipenactaButen Ha LOHAS osuscenuemo
(cvkp. om anen. e3. Lifestyle of Healthy and Sustainability).

[locnennarta TeHAeHLUMs ce oyepTaBa C HaW-rojsMa 3HAYMMOCT 3a aHaJIM3UpaHaTa
npobnematuka. [Ipupbpkennnim Ha LOHAS nBmwkeHueTo oOXBamiaT Bce IMOBEYe XOpa B
CAILl n EBpoma, KOMTO HM3MOBSABAT ChUETABAHETO Ha 3/IPaBOCIOBEH HA4YMH HAa YKUBOT C
ycuinsg 3a ToJo0psiBaHE Ha EKOJOTMYHOTO CBhCTOSHHWE Ha IIJJaHeTaTa KaTo HEW3MEHHO
yCIJIOBUE 332 MHJIMBUYAJTHOTO OJIaronojlyule Ha BCEKU €UH MHAUBHJ. ToBa HE € HOB IPOYUT
Ha XUIW WIA TPUMHIUNC JBWKEHUSATA C TEXHHS MOBUK 32 JKUBOT B XapMOHHUS C IMPUPOJIATa.
[Mpunnumao HOBOTO BBEB dunocopusta LOHAS e cumbuozama mesxncoy epuscama 3a
naanemama, 3a COOCMEEHOmMo 30pase U 3a COYUAIHAMA CnpageodIu8oCH.

Tunuunusar npencrasuten Ha LOHAS nBukeHHeTo € MHOro MpETEHLHO3EH
notpeburen. Toil mpugaBa 0ocoO€HO 3HAUCHHE HAa €CTECTBEHHS MPOM3XOJ Ha MPOAYKTa U Ha
eKOMMHU/PKa Ha (upMaTa-mpoM3BOIUTEN Ha CcToKara win yciayrara. Cropen KOJIMdecTBEHO
u3Cce/IBaHe, TMPOBEACHO IMpe3 IMOCIeTHUTe TpU ToAWHM OT WHCTUTYTa 3a eCTeCTBEH
mapketuar (HMMUM), wuscnemoBarencka W KOHCYJNTaHTCKa ¢upMa B XapiielcBHII,
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[TencunBanusi, www.nmisolutions.com, 61130 enna Tpera ot Bb3pactaute oT CAILl mpuemar
croiiHocture Ha LOHAS u npuopurerute, BKIIOYUTEIHO CHJIEH HMHTEPEC KBM JIMYHOTO
3[paBe U yeIHeC, ChbUETaHHU C JBJIOOKM MHBECTULUHU B €KOJOTMYHU U COLUAIHU MPOOIEMH.
[ToBeueto morpedbutenn Ha LOHAS Hsamar mpexacraBa, e IOpu ca OMIM O3HAUYEHH KaTo
TaKMBa M HAMAT oJIIMO 4yBCTBO 33 IPUHAAJIEKHOCT KbM OIpe/iesieHa rpyna W3BbH OCHOBHHUS
notok. ToBa He € mazap, KOHTO JIECHO MOXe Ja ObJie OMHUCaH Mo JIeMorpad)CKu MPU3HAK KaTo
BB3pacT, nmon wim aoxoi. Ilo-ckopo muyHocture Ha LOHAS OOMKHOBEHO c€ OmucBaT IO
OTHOIIICHHE Ha TICUXOorpadusTa, T.e. OT IIMPOKaTa IpyIa NPecHYally ce IIEHHOCTH, TPEBOTUTE
U TPUOPUTETUTE, KOUTO CHOAENAT, U KPUTEPUHUTE, KOMTO M3MOJI3BAT MPH B3E€MAHETO Ha
peleHHs 3a MOKYIIKH, MHBECTUIIMY U HAaYMH Ha KUBOT.

ToBa o3HayaBa, ye € BB3MOXHO Ja ce pasno3Hasr tunosere LOHAS. Cnopen
Concious Media B Broomfield, Colo. (www.consciousmedia.com), OpraHu3aTopure Ha
exerogeH ¢Gopym Ha LOHAS wu wusnmarenute ma LOHAS Journal, cinemnure OCHOBHH
KaTeropuu Ha nasapa omnpenenst LOHAS:

» 30pasocnosen ocusom: ToBa e Hal-pasmpocTpaHEHaTa BXOIHA TOYKA 3a Ma3apa
LOHAS. Ts o6xBamia OpraHM4YHM XpaHH, NPUPOJHHU IMPOAYKTH, XPAHUTEIHU J00AaBKH U
roJIsiMO pa3HooOpas3ue OT 3ApaBHU U GUTHEC EHHOCTH.

» armepnamueno 30paseonassare: Ilorpeburenute mHa LOHAS akTuBHO ThpCAT
uHbopMalusi W YCIYTH, CBbpP3aHU C HMHTETPUPAHOTO 3PaBEOIa3BaHE U LAJIOCTHATA
npopuIakTUKa Ha 3a00JsBaHMATA, BKIIOYMTEIHO NPAKTUKA KAaTO  aKyNyHKTYpa,
XUAPPOIPAKTHKA U XOMEOIATHSI.

» auuHocmHo paseumue. 1lpy Bb3IpHEMaHETO Ha BPb3KaTa MEXIY (DU3NYECKOTO H
ncuxuyeckoTo 3apase BujpoBete LOHAS mposiBSBaT cuiieH MHTEpeC KbM JIMYHOCTHOTO
pa3BUTHE U PaCTEX, BKIIOUUTEIHO PA3CIIECIBaHE HA TEMUTE 33 Ch3HAHUE, TS0, EMOLUS U yX,
CaMOIIOMOIIL, JIUJIEPCTBO U OajaHcHpaHe Ha )KUBOTA. Te BEpOsATHO Ilie B3eMaT 4acoBe M0 Hora
U MEIUTalMs, IIe 3aKyNyBaT KHUTH, BHJICOKIUIIOBE U KOMIAKTIMUCKOBE 1O CBBP3aHU TEMH.
Te obuuar 1a ThPCAT HOB ONUT U 0OyUYEHHUE.

» exonoeuyen ocusom.: Thbil KaTo BIKAAT COOCTBEHOTO CH 3/IpaBe M 3IpaBETO Ha
MJIaHeTaTa KaTo Hepa3puBHO CBBp3aHu, moTpedutenute Ha LOHAS ca ckinonHm na mpuemat
PELMKIUPAHETO, 3eJIeHaTa Crpaja, eKOTypu3Ma M BCSKAKBH €KOJOTHYHHU JOMAIIHU M O(HC
HOPOIYKTH.

» ycmouuuea uxonomuxa: OT Bb300HOBSIEMUTE €HEPIHHHHM M3TOYHHIU M COIIHATHO
OTTOBOPHOTO HWHBECTHpPAaHE B MPUHIUINTE Ha CIpaBeAJiiBaTa THPrOBHS M CUETOBOJHATA
OTYETHOCT - 'TpoHHA [JOJHA JHUHMSA', KOSITO OTYATA COLUAJIHOTO M E€KOJOTMYHOTO
npeJcTaBsiHe, KakTo M (uckamHute mnedandbu, norpedburenute Ha LOHAS wuckar na
HachbpuaBaT CIPaBeIJIMBH, €THUYHU M YCTOWYMBH OM3HEC MpaKkTUKU. Te mpeamoyurar aa
npaBsIT OM3HEC C KOMIAHUM, KOWTO MOIMYJISPU3HPAT XOJUCTHYEH MHUPOIJIE] U CHOJAETSAT
CBOMTE LIEHHOCTH.

» 30pasHu npuopumemu. AHTOXUMEHTHT KbM JMYHOTO 3]IpaBe WM 3ApPABETO Ha
JIeTeTO 4ecTo € (hakTopbT, KOWTO mpuBin4a xopata B upeanute Ha LOHAS. Te Bmwxnaar
CHJIHAa Bpb3Ka MEXIY JIMYHOTO UM 3/paBe M 3[paBeTO Ha OKOJHATa cpelaa okoso Tax. U B
MHOI0, HO HE BbB BCHYKH ClIyyau, T€ Ca I'OTOBH Ja IOCTaBAT MApUTE CH TaM, KBAETO ca
TEXHHUTE EHHOCTH.

W Tl KaTO TEe3W KIMEHTH XeNasT Ja chuyeTasT KoM(popTa ¢ FOPHUTE H3UCKBAHMS,
TAXHOTO MOTPEOUTENICKO MOBEACHUE € MOILIEH CTUMYJ 3a pa3paboTKaTta M BHBEXKIAHETO Ha
CbBPEMEHHU TYPUCTUYECKH MPOAYKTH, 3aJ0BOJIABAILM TEHICHIMO3HUTE WM JKEIaHUS U
MOTPEOHOCTH.

B oTroBop Ha NMOCOYEHOTO H3KJIIOUUTEIHO MOAXOASI] € TEOPETUYHMST aHAIU3 Ha
OMOJIOTMYHOTO 3eMEICIINE U HeroBaTa creruduka.
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BUOJIOI'MYHO 3EMEJEJIME — BUOJIOI'MYEH ITPOAYKT -
TYPUCTHYECKH ITA3AP

CbBpeMEHHMAT IPOUYUT IOKAa3Ba, Y€ YCTOHYMBOTO pa3BUTHE BCE IO-YECTO LIe ObIe
CPaBHSBAHO C KPUTEPUUTE 3a KAUE€CTBO U TYPUCTUTE IIE MPEANOYUTAT PAHOHUTE, B KOUTO CE
nojaraT I'pUXXM 3a OKosiHaTa cpefa. OCBeH XapakTepHHTE OCOOEHOCTH Ha ChBpPEMEHHaTa
LOHAS BbiHa, cXOJ€H aHajdUM3 HAa EMHUTHBHUTE TYPUCTHUYECKM TMa3apu I10COYBa, Y€
npoOjeMuTe Ha YCTOMYMBOTO DPa3BUTHE NPEACTaBISBAT MHTEPEC HE CaMO OT TEOPETUKO-
METOJIOJIOTUYECKU AaCHEKT, a MIpeIud BCUYKO OT MPAKTUKO-IPUIIOKEH. TypHCTHYECKOTO
THPCEHE HA €UH OT TOJIEMUTE €MUTUBHH Ia3apu 3a ObIArapckus TYpU3bM — F€PMaHCKUAT,
yOeauTenHo pa3KpuBa HOBUTE TEHJACHIMHM B HArjacuTe W IMOTPEOHOCTUTE HA HEMCKHTE
Typuctu. EqHa Tpera oT Ta3u MOTHMBHpaHa KbM YCTOMYMBA BaKaHIMS Ipyna MpUHAIIEXaT
KBbM ,,TBBPJUS NOTEHUUAN, T.€. T€3U MOTEHIMAIHU TYPUCTH, KOUTO IOCOYBAT KATETOPUYHO
HE0OXOAMMOCTTa OT ,,ycTorunBocT Ha BakaHmusaTa (Giinther,W., B. Grimm, A. Koch, M.
Lohmann, D. Schmiicker, 2014) Couunanno-gemorpagckusiT aHaau3 Ha IiejieBaTa Ipyna Ha
IIPUBBPKEHUTE HA ,,yCTOMYMBA TYPUCTHYECKA BAKAHLHUA® SCHO pa3KpHBa, Y€ Ta3u rpyna
HOTPEOUTENH ca MPEeACTaBUTEIN Ha BCUUKU COLIMATIHU IPynH B 0011ecTBOTO. ChIIEBPEMEHHO
TAXHATa CTPYKTYpa C€ OTIMYaBa U ChC CleAHaTa crequduKa: NpeJCcTaBUTEIN Ha [T0-BUCOKUTE
COLIMAJIHU CJIOEBE, NMPUTEXKaBallld MO-BUCOK 00pa30oBaTeNieH U COLHUAJIEH CTaTyC M MO-BUCOK
noxoJ1, popMupar no-sucok otHocuteseH Asu1 (Konpunapos, 2016).

Bce-noBeue TypuctuTe OCh3HABAT, Y€ B pAlOHM, KBIETO IpuXkKaTa 3a NpUpOJaTa,
XopaTa U MECTHUTE OOIIHOCTH € HPHOPHUTET, T€ KaTO IOCETUTENM WIe MOoIydaT ChIIo
KaueCTBEHU YycCiayrd. To3n moaxol i€ MOAINOMOTHE pa3BUTUETO HAa WHOBAaTUBHU U
BUCOKOKAQYE€CTBEHH TYPUCTUYECKM MPOAYKTH U IIe JONpPHHECE 3a  I[Oo-rojisimMa
IIPUBJIEKATETHOCT HA TypUCTHYECKaTa JecTuHauus. VIMEHHO ToBa € rossaMara 3ajada mpen
OBATapCKUs TYPU3BM - Ja ObJle KOHKYPEHTEH U B CBHIIOTO BpEME Ja Bb3MpHEeMa IPUHLUIIUTE
Ha YCTOMUYMBOTO Pa3BUTHE.

[Ipe3 mocnemuure roauHu nonutukure Ha EC akueHTHpaT BbpXYy OHOJIOTMYHOTO
IIPOM3BOJICTBO KaTO €IMH OT HAYMHUTE 3a IIOCTUT'AaHE HAa YCTOMYMBO pa3BUTHUE, 3aJaraiikyi Ha:
BHUCOKM HHMBa Ha 0O€30MacCHOCT Ha XpaHWTE; 3PaBOCIOBHA OKOJIHA Cpefla; MKOHOMHUYECKa
PEHTAOMIIHOCT; COIMAjIHa M MKOHOMHYECKa CHpPaBeJIMBOCT. PerimaMeHThT, Mo KOHTO Oerre
MOCTUTHATO CIIOpa3yMEHHUE, BbBEXK/Ia OChbBpEMEHEHU U eAuHHM npaBuia B uenus EC ¢ uen
Hacbp4yaBaHE Ha yCTOMYMBOTO pa3zBuTHe. OCBEH TOBAa HOBMTE IIpaBWJIa UMaT 3a L€ Ja ce
rapaHTupar JIOsUIHaTa KOHKYPEHLHMS 3a 3€MEJENICKUTEe CTONAaHu U ONepaTopHu;
NpEeOTBPATABAHETO HA U3MAMUTE M HEJIOSUTHUTE NMPAKTHKH; OA0OPSBAHETO HAa TOBEPUETO HA
NoTpeOUTENUTE B OMOOTUYHUTE TPOTYKTH.

W3zcnenoBarenu mo pasriiexaaHata npoOieMaTHKa ChIIO MOJYepTaBaT yCTOWYUBHST
pasrex B OHOJIOTMYHOTO NPOU3BOACTBO M OPHEHTALMATa Ha BCE-TIOBEYE 3EMEENICKU
IIPOM3BOJUTENN KbM HErO KaTo alTepHATHBA 3a ChKMBSIBAHE HAa CTOIIAHCTBATa B yCJIOBUATA
Ha oO0Ila HMKOHOMHYECKa Kpu3a 4Ype3 HaBIM3aHE Ha HOBHM Ma3apu C KadeCTBEHH U
KOHKYPEHTHU MNpoayKTH. Hacokure kbM €KCHOpTHAaTa AEWHOCT NPEJUMHO Ha CYpOBUHH
obaue ce okasBaT ¢ HeOmarompusaTeH e(peKT 3a MKOHOMHYECKOTO pa3BUTHE Ha HaIllata
nbpkaBa. OCBEH TOBa CBIIECTBYBAaT M JIPYTM TNpoOJIeMH OTHOCHO OHOJOTMYHOTO
MPOU3BOJICTBO, Makap 4e Mpe3 IMOCIEeIHUTE TOAMHU PHCTOBETE ca IOKa3aTeNHU - ciaabo
pa3paboTeHa AUCTpUOyTOpCKaTa Mpeka 3a MPOAYKTHUTE OT JeiHocTTa. ThbpceHeTo Ha HOBU
MOJIXOU B MapKeTHHIa W peaju3alusaTa Ha OMOJIOTMYHUTE MPOAYKTH B CTpaHaTa ce OKa3Ba
€IUH OT BAaXXHUTE BBIPOCH HAped C MPEABWKIAHUTE [EHCTBUS 3a HacbpyaBaHE Ha
NPEANPUEMAYECTBOTO U MOJKPENa B 3€MENENCKHs CEKTOp ¢ (hOKyC BBpPXy pa3BUTHETO Ha
ounomnpousBocTBOTO (Tep3ues, Apadcka, 2015).

CrpaHaTa HU € ¢ €lHU OT Hal-OJaronpusATHUTE Bb3MOKHOCTH 3a YCIELIHO pa3BUTHE
Ha OMOMPOU3BOACTBO. BHOIOrMYHOTO pazHOOOpa3ue B ChUETAHHME C YHMKAJCH JIaHAIIA]T,
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IUIOZOPOIHYU MTOYBH M YHCTU BOAM Ca MPEINOCTaBKa 3a MPUBINYAHE HA HOBUTE MOTCHIIMATHU
nasapy, ThPCEeIH M0-3/[PABOCIIOBHH U MO-BKYCHH XPaHU C HAl-BUCOKHM XPAHUTEITHH Ka4eCTBa,
MPOU3BEJICHN 110 METOAH, ,,IIAJAIIM° OKOJIHATa cpena. MoTHuBamusaTa 3a OHOJOTHYHO
MPOU3BOJICTBO Bapupa OT 3arpyHiKEHOCTTa 32 COOCTBEHOTO 37paBe JI0 3arpKEHOCTTa 3a
€KOJIOTMYHOTO paBHOBecHE Ha maHeTata. Equn ,,nma3zapHo opueHtupan gepmep” TpsadBa na
OTroBapsi Ha MOTPEOUTEIICKOTO THPCEHE, 3a J1a MOXKE J1a MPOJaBa CBOUTE MPOAYKTH, 0COOECHO
IO ce OTHAcs J0 U3MCKBAaHUATA KbM Ka4ecTBO U 0e30macHOCT. BOIOrHuHOTO NMPOU3BOICTBO
OTroBapsi HAITBJIHO Ha CTAHAAPTUTE B Ta3U cdepa U MpesCTaBIIsABa eHa 100pa Bb3MOKHOCT 32
pa3BUTHE Ha MAJIKUTE U CpeIHUTE cTonaHcTBa (Apabcka, 2015).

OOWKHOBEHO YCIyrHTe, KOWUTO TpenjaraT TypUCTUYECKUTE JAECTUHAIUH, ca
CbOOpa3eHH C TEXHUS PECYypCeH NOTEHLHuand, KOeTo JO TojsiMa CTeNeH H30CTps
KOHKypeHTHaTa Oopba Mexay HWISHTHYHUTE TMPOIYyKTH, KOUTO TMpelIaraT, OKa3BalKu
BIIMSIHUE BBPXY TAXHOTO OBJCIIO pa3BUTHE. MapKETHHTOBOTO YIIPABIEHUE CE€ OCHIIECTBSBA C
[eN pa3BUTHE Ha MPHUBJICKATEHOCTTa HA JajeHa JECTHHALUSA, KOSITO MAaKCHMAallHO Ja
yA0BJIETBOpHU NToTpeduTenckoTo ThpceHe (Llones, 2015).

C pa3BuTHeTo Ha OWOIIOTMYHOTO 3€MelelNe W HapacTBaHETO Ha Jiela My B
MPOU3BOACTBOTO HA XpaHU M APYTH MPOIYKTH, YBEIUYABAHETO HA THPCEHETO OT CTpaHa Ha
NOTpeOUTENNTE, KAKTO U C YCHBBHPIICHCTBAHETO HA HOpMAaTHBHATa ypenda B Ta3u cdepa, ce
YCTAaHOBSABAT SICHM IpaBWJa B HAI[MOHAJIHUTE 3aKOHOJATEICTBA U C€ Ch3JIaBaT OTTOBOPHU
WHCTUTYLIMU W/WIW 3BeHa. B JombiIHEHHEe, B pe3yiTaT Ha Pa3BUTHETO HAa TPAKIAHCKOTO
OoOLIECTBO M OCH3HABAHETO HAa 3HAUYEHUETO HAa OMOJOTMYHOTO 3E€MEJENHE 3a MOCTHraHe Ha
YCTOWYMBO pa3BUTHE, C€ YYpeIsIBAT MEXKIYHAPOJHW U HAIMOHATHM OpraHU3allud C
MO-IIUPOKU WM TIO-TECHU IIeJIM B 00JIaCTTa HA MPOU3BOJCTBOTO HA OMOJIOTHYHH MPOTYKTH U
TAXHATa Ma3apHa peanu3allvs, KakTo U 3a MPOMsSHA B HAUMHA Ha MHCIIEHE M HAaChbpYaBaHe Ha
npexoja KbM ,,0M0JIOTHYEH”’ HauuH Ha KUBOT. CTaHIapTUTE 32 OMOJOTUYHO MPOU3BOICTBO
IBIITO BpEMeE Ce€ M3IMOJI3BAT KaTo OO0 Chrache OTHOCHO MPOU3BOJICTBOTO Ha OWOJIOTMYHU
NPOAYKTH WM 3a HHOpMalus Ha notpedurenute (Apabeka, 2015).

BuonornyHoTo 3emenenne € CEICKOCTOMAaHCKa JEHHOCT, KOSTO cleaBa ,,000pu
3emedencku npakmuxu “, IpeIHA3HAaYeHH Jia CBeJAT JO MUHUMYM YOBEIIKOTO Bb3/EHCTBHE
BBPXY OKOJIHATA cpefa, KaTo CHIIEBPEMEHHO C€ MpaBU HEOOXOIMMOTO CEICKOCTOMAHCKaTa
cuctema J1a (PyHKIIMOHHMPA MO BH3MOKHO HAW-€CTECTBEH HAYMH. Te€3W MPAKTHUKH MOXKE Ja
BKIIIOYBAT: PA3MIUPEHO CEUTOOOOpAIeHHne; MHOTO CTPOTH OTPAaHUYCHHUS 33 WU3MOJI3BAHETO HA
XUMUYHA CHHTCTUYHH TICCTHIIMIA W CHHTCTUYHH TOpOBE; 3a0paHa 3a W3IOJ3BAHETO HAa
TEHEeTUYHO MOIU(UIIMPAHU OPTaHW3MH;, TOJ0OpP HA PACTUTEIHH W KUBOTUHCKH BHUIOBE,
KOUTO Ca YCTOWYMBM Ha 3a00JsBaHUS W Ca MPHUCIOCOOEHW KBbM MECTHUTE YCIIOBUS,
OTTJIeKJaHE Ha KUBOTHUTE B CUCTEMH 3a CBOOOJHO OTTJIEKIaHE Ha OTKPUTO U OCUTYpSIBAHE
Ha OMOJIOTMYHU QypaxH 3a TAX.

Cnopen Apabcka TepMUHBT ,,100pa 3eMenencka mpaktuka® (anri. Good Agricultural
Practice - GAP) ompenmens cucremMa OT TpaBWia, YHITO IEJT € Ja MOMyJsIpU3Hpa
€KOJIOTOCHOOpAa3HUTE 3eMECNICKH JIEHHOCTH, KOWUTO ONTHMATHO H3IMON3BAT HAYyYHUTE
JOCTHKEHUS] U TEXHOJIOTUH, C L€ MPOU3BOJCTBO Ha 0€30MacHU U 3[PaBOCIOBHU XpaHU MpU
rapaHTUpaHe Ha HKOHOMUYECKaTa M €KOJIOTMYHA YCTOWYMBOCT HA 3€MEICIICKUTE CTOIMAHCTBA.
CrpliecTByBaT pa3iMYHU THIKYBaHUS Ha TOBa KakBO ce pa3bupa mo ,a00pa 3eMmenerncka
npakTrka”. OT eHa CTpaHa TOBA € CUCTEMa OT MpaBuiia: B bbiarapus ca ycTaHOBEHU MpaBuiia
3a no0pa 3emezenicka MpakTHKa 3a Ola3BaHE Ha BOJUTE OT 3aMbpCsBaHE C HUTPATH OT
3eMeIeJICKM M3TOYHUIIM U TIPaBHiIa 3a J00pa pacTUTEIHO3ANINTHA MPAKTHKA B 3€MEICITUETO.
Ot gpyra crpaHa, cTaBa JyMa 3a YCHEIIHU MpeANpUEeMadyecky MHHUIMATUBU Ha ¢epmepH,
KOUTO TMOKAa3BaT KaK CEJICKOTO CTOIAHCTBO MOXE JIa C€ pa3BUBA, 3aMa3BaliKM €KOJOTUYHATA,
MKOHOMUYECKATa W COLMAJIHATa YCTOMYMBOCT HA CEJICKUTE paloHW. BaxHu ca KakTo
npaBuiaTa, Taka u 100puTe MpuMepH OT npakThkara (Apabeka, 2015).
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buonornunute npepaboTBaTeNU, U CHOTBETHO TBHPrOBIUTE U AUCTPUOYTOPUTE Ha
XpaHu, JIOTUYHO UMAT CBIIUTE IENH KAaTo OWOIIOTUYHUTE 3EMENEICKU MPOW3BOAUTEIH, a
UMEHHO - OCUTYpsIBAaHE Ha NPECHU M aBTEHTUYHM IpPepadOTEeHU XpaHH, MpeIHa3HayeHH 1a
3auuTaT MpUpOJaTa U HEMHHUTE cucTeMu. BaykHU pUHIKIY 3a pepaboTkaTa Ha OMOIOTHYHU
NPOAYKTH BKJIIOYBAT: CTPOTO OrpaHUYaBaHE HA TOBAa KOM JT0OABKU U MOMOIIHM CPEACTBA 3a
oOpaboTka wmorar Ja ObJAaT U3MOJ3BAHU; CTPOrO OTpaHMYaBaHE HA XHUMHYECKU
CUHTE3UpPAHUTE BXOJ0BE; 3a0paHa 3a M3IMOJI3BAaHE HA TEHETUYHO MOAUGUIIMPAHU OPraHU3MU
(I'MO).

Jlokato GMOJOTUYHOTO 3EMEENUE Ce CTPEMU Ja MOJAbpKa 3€MEACITUETO B JIOMHP C
TPaJUIMOHHUTE CH KOPEHU M pabOTH B XapMOHUS ¢ MpUpojaTa, buonoruyHata npedbpaborka
oTpassiBa 0e30poil BKyCOBE M KyJIWHApHHU MPEINOYHTAHUS HA CHBPEMEHHHUTE TOTPEOHTEINH.
CopBpeMeHHUTE OWOJIOTMYHU MPOAYKTH MOraT U BKIIOYBAT, 3aelIHO C Tramara oT
M3KITIOYUTETHO BKYCHH IIJIOJZIOBE, 3€JICHUYYLIM U Meca, CICIHUTE MPOIYKTH: OeOenKa XpaHa;
BUHO, IPOM3BEACHO OT OMOJIOTMYHO Ipo3je; Oupa; KUCEI0 MISIKO; TOPTH; CIAAKHILIH; XJ0;
3aKyCKH 3BbPHEHHM 3aKyCKH; OMCKBUTH; CTYICHO MECO; IUIOJIOBH COKOBE; KOHCEPBHpAHH
TUTOZIOBE U 3€JICHUYIU; IPUTOTBEHU SICTHS; Kade; dail u ap.

[To-chIiecTBeHUTE XapaKTEPUCTUKA HAa OMOJOTMYHHUTE MPOAYKTH Ca CICAHUTE: UMat
no-7100Bp BKYC; KOHCYyMallMsiTa MM € TPSKO CBBbp3aHa C TPIKa 3a 3[paBeTO; KyMyBalKu
OMOTIPOYKTH, TOTPEOUTENTUTE IAEMOHCTPHpPAT JIMYHA OTIOBOPHOCT KBM OMNa3BaHE Ha
OKOJTHATa cpefa; MO-BUCOKATa UM I[eHa CTUMYJIMPA MPEATOKUTEIHTE.

BewmbocT, TH-KaTo OMOJIOTHYHHUTE 3E€MENEICKH MPOM3BOIUTENN IMPEINOYUTAT N1
U30HMpaT MO-MaJIKO U3BECTHU PACTUTENHHU U KUBOTUHCKH COPTOBE C MO-TOJIIMA YCTOHYHUBOCT
Cpelry BpemuTenu U OOJIECTH M IMO-700pa aZanTUBHOCT KbM MECTHUTE W CE30HHU YCIIOBHS,
CEKTOPBHT Ha OMOJOIMYHOTO MpepaboTBaHEe MOXKeE J1a pa3nojara ¢ OIle MO-IIMPOK CHEKThP OT
npoayktd. OCBeH TOBa, MOMYEPTaBAWKH KAa4eCTBOTO HA OMOJOTMYHHUTE MPOIYKTH, BAXKHO
KaKTO 3a 37paBeTO Ha XOpara, Taka U OKOJHATa cpeqa, pojsaTa Ha IIEHUTE MPU B3E€MaHETO Ha
pelIeHue 3a MOKyIKa € ToJsma.

dopmuTe Ha PazNpOCTpaHEHHE HA OMOJIOTMYHHUTE MPOAYKTH 10 NOTpeOHTENIHTe ca
pazHooOpa3Hu. TUNUYHNUTE KaHAIM 3a TUCTPUOYIIMS BKIIOUBAT:

® MECTHHM U CHEIHaTU3UpaHu OPraHuYHHU Ma3apHu;

PECTOPAHTHU U 3aBEJICHUS 3a Mpe/iaraHe Ha OMOJOTUYHU MTPOTYKTH;
CHeranIu3upaHu OMOJIOTUYHU Mara3uHU B CEJICKHU WITU TPAJICKU palioHH;
I'BTHHU CEPTUU B CEJIICKUTE PailoHU;

TUPEKTHO OT hepMarta, KbACTO Ce MPOU3BEXK/IA XpaHaTa;

® JIOCTAaBKHM JO BpaTa WU chOMpaTesiHa TOuKa upe3 ye0-0a3upaHa JIoCTaBKa Ha JioMa
W/WII CXeMa Ha pasNpoCTpaHeHHE.

BuonornyHoTo 3emezenue Moxe Ja MPeooee MHOTO OT €KOJIOTUYHHUTE MPOOIeMH,
BB3HUKHAIIM C WHTCH3U(HUKAIMATA HA 3eMEICTNETO — HAIPUMEpP Ype3 CXEMHUTE Ha JUPEKTCH
MapKeTUHT, KaTo (epMepcKH MaszapH, JocTaBKa Ha xpaHH ,,foodbox*“ m CSA (Community
supported agriculture - MapkeTMHTrOB MOJXOJl, KOMTO HachpyaBa MECTHOTO W YCTONYHMBO
MPOU3BOJCTBO Ha XpaHW). Ta3um KOHIEMIUs BB3HUKBA Mpe3 60-te roauHu Ha XX BEK B
[IBeitiapus u SnoHUs, KBAETO MOTPEOUTENN, THPCEITN OE30MaCHU XpaHU, c€ 0OCIUHSBAT C
dbepmepu, Thpcely CTaOWUIHU Ma3apH 3a CBOSTA MPOAYKIHMSA, KaTo OT HadaynoTo Ha 90-Te B
EBpomna u CeBepna AMepuka Bce moBede HapacTa Opost Ha CSA. ToBa e enHo mapTHHOPCTBO,
OCUTYpSIBAILIO JHPEKTHA HMKOHOMHYECKA W COLHalHA BpPb3Ka MEXIY IPOU3BOJICTBOTO MU
NMOTPeOJICHUETO HA XPaHH, KOETO MOXE /a ObJae OTKpUTO B paznuynu (popmu. [IpuniuiHo,
YJICHOBETE TOeMaT 3aJbJDKCHHE Ja TMOAKPENSAT NPOU3BOAMTEIMTE 4Ype3 MperUialiaHe Ha
OuYaKBaHaTa peKoyTa OT ce3oHa. [Ipon3BoaUTENNTE OCUTYpSIBAT CE30HHA CBEXKa XpaHa, KaTo
UM Ce rapaHTHpa HAJEKACH Ia3ap 3a pa3HooOpa3siBaHE HAa MPOHM3BOJCTBOTO M CTaOWIECH
roauieH goxona (Apabeka, 2015).
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3AKJIIOYEHUE

Bb3 ocHOBa Ha M3/I0KEHHSI TEOPETUYECH aHAU3 MOXKEM Jla TBBPJUM, Y€ ChIIECTBYBa
TACHA B3aMMOBPB3KAa MEXKAYy OHOJOTMYHOTO 3eMeJeline, MAapKeTHHra H YCTOWYHMBOTO
pazBuTtHe Ha Typusma. OrTyeTeHa € HEOOXOAMMOCT OT pPa3BUTHUETO Ha OHOJIOTMYHOTO
3eMe/IeNie 3a MOCTUraHe Ha YCTOMYMBOCT B Pa3BUTHUETO HA TypHUCTHUYECKaTa JECTUHAIUS.
CnepoBaTeHO MOXXKEM Jla H3BEAEM 3aKIIOYCHHETO, Y€ B3aMMHOTO OpPHUEHTHUPAHE KbM
OMOJIOTMYHU TPOJIYKTH HAa BCHUKHM 3aMHTEPHCOBAHHM CTPAaHU B TypPUCTHYECKATa JIECTUHALIUS
BOJIM JI0 MOBUIIIABAHE HA PETHOHAIHUS TYPUCTUYECKU MOTEHILMAN 32 Pa3BUTHE U MApKETUHT
Ha YCTOWYMBHU U pa3sHOOOpa3HU, crieln(UYHU 32 pEerHoHa TYPUCTUYECKU MPOAYKTH, KaKTO U
0 yBeIWYaBaHE Ha TMPUHOCA HA CEKTOpa KbM YCTOMYMBOTO PETrHOHAIHO pa3BUTHE.
CpxpaHeHaTa MpUpoOJa M TMpoclepupalaTa mpueMHa OOMIHOCT e (GopMHpaT MO-BUCOKA
n00aBeHa CTOMHOCT 3a TYPUCTUYECKUTE JECTUHALINU.
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PRESSURE LOSSES FROM FRICTION AND LOCAL
RESISTANCE FOR TURBULENT FLOW REGIME IN PE
PIPES ®16/2

Roumen Gadjev
Institute of Soil Science, Agrotechnologies and Plant Protection “Nikola Poushkarov”, Sofia,
Bulgaria

Abstract: This paper presents the results obtained from laboratory experiments for
total pressure losses in turbulent flow regime with drip irrigation smooth pipes PE16/2, 12,7
mm in diameter. Relationships for determination the sum of friction and local pressure losses
in drip laterals with diffferently spaced local resistance (drippers) are presented. The
relationship for determination of total coefficient of resistance and head losses obtained from
the experimental and analytical studies is shown as well.

Keywords: pressure flows, flow regimes, pressure losses, flow coefficient of

resistance.

3AI'YBU HA HAITOP OT TPUEHE U MECTHHA
CBIHPOTUBJIEHUSA ITPU TYPBYJIEHTEH PEXKXUM HA
TEYEHUE B IIE TPBBOIIPOBO/AU ®16/2

Pymen I'ag:keB
Hucmumym no nousosnauue, acpomexHonio2uu u 3auuma Ha pacmenuama ,, Huxona
Ihwxkapos“, Cogus

Pe3tome: Hacrosmara pa3zpaboTka TpeAcTaBs pe3ylNTaTUTe, MOIYYEHH OT
7a00paTOPHU EKCIIEPUMEHTAHU W3CJIeIBaHUSI OTHOCHO OOIuTe 3aryOm Ha Hamop 3a
TypOyJIeHTeH peXUM Ha TedeHue npu rianaku Tpbou [1E ¢16/2 3a kankoBo HanosiBane, 12,7
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mm cBeThI AnameTsp. [IpeacraBenHa e 3aBUCUMOCT 3a ONpeJeNssHe Ha CyMapHHUTE 3aryon Ha
HAIop OT TPUEHE U MECTHH CHIIPOTHBIICHUS B MOJIMBHU KPWJIA TIPH PA3IUYHU Pa3NOJI0KESHHUS
Ha MECTHUTE CBHIIPOTHUBJICHHS (KamkooOpasyBatenu). [IpeacTaBeHa e ChIo U 3aBUCHUMOCT 3a
orpeneNnsiHe Ha 0000IIeHNsT KOe(PUIMEHT Ha ChIIPOTHBICHHE U OOIIH 3aryOu, MOTYyYeHH CIie]
SKCIIEPUMEHTAIHU U aHAJTUTHYHH U3CIICABAHUSL.

Kiao4oBH JaymMH: HamopHH TeueHHs, pPEXHM Ha TE4YeHHE, 3ary0M Ha Harop,
KOEe(UIIMEHT Ha CHIPOTHUBIICHHE.

BBBEJIEHUE

[HonmuBHuTE TpBOOIPOBOM OT NonueTwiieHoBUu Tpbou I1E ¢16/2 ¢ BpTperieH (cBeTh)
muameTbp 12,70 mm mpencTaBisBaT XMJPABIMYHO TJIaJAKH TPHOM C Pa3MOJIOKEHU 110
IBJDKMHA KalKkooOpasyBaTeau CbhoOpa3HO BHMJA Ha HamosiBaHuTe Kyiatypu. llpum ToBa
CBhCTOSIHUE 10 JbJDKMHATA Ha MOJIMBHUSA TPHOOMpPOBOJ ce ¢GopMupa HANOPHO TEUEHUE C
PaBHOMEPHO MPOMEHJIMBU BOJHHM KOJIMYECTBAa MpPU AaJeH JIEeOUT Ha KarnkooOpas3yBaTeluTe.
Bcenencrue Ha HaMasnsiBaHeTa Ha BOJHOTO KOJIMYECTBO 10 IOCOKA HA TEUEHUETO PEXUMBT Ha
HAIIOPHOTO TEUEHUE CE ITPOMEHH.

B mnacrosmata paspaboTka ce pasriexaaT XUAPABIMYHUTE XapaKTEPUCTHUKU U
Opa3MEpUTENIHU 3aBUCUMOCTH 3a ONpejessHe Ha 3aryOouTe Ha Hamop Npu TypOyJIEHTHO
TE€YeHHE B IUIaJIka TpbOa ¢ BbTpelieH (CBeThI) auaMeTsp 12,70 mm ¢ pa3noyioKeHd MO
IBJDKMHA KalkooOpaszyBaTenu ¢ aAucTaHuus (o M3MOJI3BAaHM 32 CHUCTEMHUTE 3a KallKOBO
HanosBaHe. [Ipennarar ce pe3ynTaTy OT €KCIIEPUMEHTAIHU U aHAIUTUYHU U3CIIEABAHUS MIPU
pas3InYHU CXeMU Ha pasnosioxeHue K Ha kankooOpa3yBarenure.

noaxoa n METoaun
3a 1enuTe Ha MpaKTUKaTa U Opa3MePSIBAHETO € MOIXOASII0 U3pa3siBaHETO Ha 3aryouTe
Ha Harop OT TPHEHE U MECTHH CHIIPOTUBIICHHUS Upe3 eJlHa 00111a 3aBUCUMOCT:
hsar o6 = th+ haeer (1)
KbJETO hrp - 3aryOu Ha HaIop OT TPHUEHE;
hyeer - 3aryOH Ha HamoOp OT MECTHU ChIPOTHBIICHHUS;
Karo ce B3eme BpeaBH[, Ye MpU T€UEHUE B TPHOOIPOBO/ C MOCTOSHHO 1O IBJDKUHA
HaIPEYHO CEYEHHUE M BOJHO KOJIMYECTBO 3aryoute ot TpueHe no Beiicoax-/lapcu ca:
L v
h, =\, = —
d 2g
a oT 3ary0Ou Ha Harop OT MECTHU ChIIPOTHUBIICHUS:
2

h, =8¢, 3)

2)

(e 0

KBAETO V = E - Cp€aHaTa CKOPOCT B HAIPCYHOTO CCUCHUC HA Tp’L6OHpOBOI[a;

Q - BOJITHOTO KOJIMYECTBO, MTPOBEXKIAHO OT TPBHOOIPOBOA;
& — Koe(UIIUEHT Ha MECTHO CHIPOTHUBIICHUE;

Arp — KOE(HUIIMEHT Ha CHIIPOTUBIICHUE OT TPUECHE;
VYpaBHeHueto (4) MOXe J1a ce IPeICTaBy BbB BHUJIA:

h06 :>\ 5 A (5)
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KBJETO Aos € OOHIMAT (CyMapHUAT) KOCPHUIIMEHT Ha CHIPOTHUBIICHUE, TPEICTABIISIBAIL
cymMarta OT CBIPOTUBJIICHHUCTO OT TPUCHC U OT CBIIPOTHUBJIICHUCTO, MPCACTABCHO KATO T.HAp.
»(OUKTUBHO TpueHne” — AL, T.e:

d
AN, =&— 6
MecT E L ’ ( )

Mo =Ryt M\ <A, +EL, )

[lo ppmxuHAaTa Ha TPHOONPOBOJA BCHYKM MECTHH CBHIPOTHBIICHUS MMAaT €IHAKBA
dopMma u pasmepu, T.e. UMAT €IHO U CHUIO MHJIEJIEBO CEUEHHUE, U MpHU JAJCH AUAMETHDP Ha
TpBOONPOBOJA CTOWHOCTTa HAa KOE(UIMEHTAa Ha CBHIPOTUBICHHE & 33 BCHYKM MECTHHU
CBHIPOTHUBIICHUS € C €IHAaKBa CTOMHOCT, T.e. { = const rpu d = const. [Ipu ToBa chcTosiHUE
MeCTHaTa 3aryba Ha Hamop OT €IHO MECTHO CBIPOTHBIEHHE C€ H3pa3siBa M IMOeMa OT
(UKTUBHOTO TPHEHE B CHTBETHHUS MpPHJIEKAIl KbM HEro y4acThbK (AMCTaHLMUS) MEXIY JBE
MECTHH CBhIIPOTUBJIEHUS (KankooOpaszyBarenu). OT ToBa clie[iBa paBEHCTBOTO:

2 2
d 2g 2¢g

PE3YJITATU U OBCBHXJIAHE

IlocTaHoBKa HA AHAJIMTHYHHUTE U EKCIIEPUMEHTAJIHU U3CJIeABAHUS

[Ipn nonuBHHUTE TPBHOOIPOBOAM 3a KAKOBO HAmoOsSBaHE pa3CTOAHUATA (o MEXKITY
KarkooOpaszyBaTenuTe (ChIPOTHBICHUATA) ca IOCTOSHHM IO JBJDKMHA, C TOJEMHUHA Ha
JUCTAHLIMATA CHOOPA3HO HANOSBAaHUTE KYJITYpH U ca Hail-uecTo B uHTepBajia oT 0,5 M 10
4,0 m. CpOoTBETHO Ha eMHULA AbDKKUHA Tpu Lo = 0,50 M uma 2 Op. cenpoTtusnenus. C ornen
Ha YHHpUIIEpaHE MOXE Ja ce u3noia3Ba obmy mapamersp K 3a Opoit chmpoTHBICHUS Ha
€IMHUIIA IBJDKMHA U 3aBUCUMOCTTA 32 Aos (pOpMyIIa 7) ce mpuBeXaa KbM €IUHHIA AbDKUHA,
KaKTO CJIe/[Ba:

hos =f(Re, K) 9)
KbACTO K = %, ITpu €0 =0,50 M, K =2,0; ITpu Lo =2,0 M, K= 0,5 u T.1.

o

Ot ropHoTO cienBa, ye 3arybara Ha Harmop OT TPUEHE U MECTHH CHIIPOTUBJICHUS MPHU
HAllOPHU TEUEHHUs B JaJIeHa ChIPOTHUBUTENIHA OOJACT MPU XHUJPABIUYHO TIIAJKU TPHOU ce
ompenens mo ¢opmyna 5 npu Aes mo ¢opmyina 9. Obmara 3aryba Ha Hamop OT TpUEHE U
MECTHH CBHIIPOTHBIIEHHUS MO JIBJDKMHA Ha TpHOOIPOBOJA € paBHA Ha cymaTa OT 3aryOuTe Ha
HaIop OT BCUYKH MPUJIEKALIN KbM ChIIPOTUBJICHUTA yYaCTBIIH.

ExcriepumeHTamHuTE M3CiIEIBaHUS Ca IPOBEJICHU B XUApaBINUHa Jab0opaTopus BbPXY
XOPHU30HTAJIEH CTEHJ C ObJDKMHA 45 M, OCTpOEH Mo Kiacudeckara cxema Ha H. 3. ®penkern.
[Ipu wu3cnenBanute ycinoBuss M (UKcUpaHATa €KCIIEpUMEHTalHa IbKMHA OoT 40 M ce
U3MEPBAT NaJbT Ha HAJSTAHETO hsar HA HATOPHOTO TE€UYEHHUE MOCPECTBOM HE30METPU BBPXY
MUJIMMETPOBa cKajla. BoiHUTE KolnyecTBa ca M3MepBaHu MO0 00EMHO-TETJIOBHUS CIIOCO0.

ExcnepuMeHTanHOTO ompenensHe Ha OOIUS KOe(PUIMEHT Ha CHIPOTHUBIECHUE Aos €
U3BBPIIEHO 0 KJIACHYECKH METOJ, JajeH B aureparypara (Hukypanze, @penken u ap.) npu
yCIOBHATa Ha TypOYJEHTEH PeXHUM — TJajJKka XuapaBindyHa obnact. JlosHaTa rpaHuna Ha
rilagkara obnact, o uicieaBaHusTa Ha Moody, KOSTO ce MOTBBbPXK/AaBa U OT HACTOSILUTE
u3cnensanus, e npu lg Re = 3550. KonkpeTrHo 3a u3cneaBanust TpbOOIPOBO/, 10 OTHOLLICHHE
Ha BOAHOTO KOJUYECTBO, Ta31 IPAHUIIA €:

QTp = 4,506 v,

kbzeTo Q e B 1/s, v — kuHeMaTnueH Koe(PUIIMEHT Ha BUCKO3HUTETA, cm?/s.

3a ycraHOBsIBAaHE Ha KOeQHUIMEHTa OT TPUEHE M MECTHM 3aryOuW Ha Hamop ca
U3BBPLICHU EKCIIEPUMEHTAIHU U3CIIEeIBaHMs [IPU YETUPH BapHUaHTA.
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Bapwuanr 1. Tpr6onpoBoa 6e3 mecTHU cbhpoTuBieHust — K=.0, £o = oo:
Honyqua € QaQHAJIWTHU4YHA CKCICpUMCHTAJIHA 3aBUCHUMOCT B CTCIICHCH BHJ 3a
KOe(HIIMEHTA HA CHIIPOTHBIICHHUE OT TPUEHE, KaKTO CIeBa:

0,3073
= (10)
p Re 0,2500
Bapuanrt 2. Cxema Ha pa3nonoxxeHue Ha cbrnportusieHusara K = 2,0, Lo= 0,50 m:
~ 03020 (11)
™ Re 0,2050
Bapuanr 3. Cxema K= 1,0, o = 1,0 m:
0,3070
hp = —55me (12)
p Re 0,2285

Bapuanrt 4. Cxema K= 0,667, {o=1,5m
0,3089
™ T R 0.2364 (13)

Bb3 ocHOBa Ha Te3W pe3yaTaTH 3a KOe(UIMEHTAa Aos NPU KOS Ja € CXeMa Ha
PasIojIoKEeHUE Ha KankooOpasyBaTenute B mHTEpBaia oT K=3,0 no K=0,20 u ot o6paboTkaTa
Ha ONMUTHHUS MaTepuai, Karo ce OT4YMTa BIMsSHMETO Ha K, € ycTaHOBeHa B CTENEHEH BUJ
0000111eHaTa Opa3MepUTETHA 3aBUCUMOCT:

A
A - (14)

o61yp Re™

KbJIETO:

Ar=0,3124 - 0,0052 K;

m=0,2521 - 0,02355 K.

Tasu 3aBuUCMMOCT gaBa OOmMS KOSDUIIMEHT HA CBHIPOTHBICHUE Ao6 typ HPH
TypOyJIEHTHO TeueHHEe M B TPHOOMPOBOJ C KamkooOpa3yBaTenu mpu Kos na € cxema K or
K=3,0 (£o = 0,33 m) no K=0,20 (o = 5,0 m).

n3BOIU

[TonyueHuTe aHAMUTUYHU 3aBUCUMOCTH ca npwioxkumu 3a IIE $16/2 tppdu cbe
CBETHJ JuaMeTsp 12,7 MM TpH pa3inUuHU JAUCTAHIIMH MEXIY KarnkooOpa3yBaTeauTe.
3aBUCHUMOCTUTE ca HEOOXOIUMU 3a MO-TOYHO OMpefelisHe Ha O0IMTe 3aryOu Ha Hamop Io
JBJDKUHA HA TIOJIMBHUTE TPHOOTIPOBOAM MPH KammkoBO HamosiBaHe. [IpemoskeHa e 06001IeHa
3aBUCHMOCT B CTENEHEH BHJI 32 CyMapHHs KOS(DUIIMEHT Ha CHIIPOTUBIIEHUE B 3aBUCHMOCT OT
CcXeMaTa Ha pasloIoKEHHE Ha KalKooOpa3yBaTelUTE IpU TYpOYJEHTHO TEYEHHE B
MOJIMBHUTE TPBHOOTIPOBOIM.
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