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BOM ddzed, ~dBdUiMSd St Ooddd J dss dikdd z@dmd] e stz
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ddztse Oy g & dL detslsts Lopo3fjH pez j €1 o5 ETEsts2 ydo tsls

Rdzls j dzd G j dzls dztsls s / f toj yigj dasf  fyg @ jEl§ dfdesc s i L HOls
o (4 CObt Sletoftte HO M) dzQids@edy dipjskzns slsts sty

LY RO s LO kseO, yj ftojydLdsss L-H@pmjddsls
Ctsdzo j deyd sdzOczdzsls s L j d3j Hj dzdj tsls dzj v dzO IstsiasS O  dz
sBh jMmMlseaslsts Mg L OHsOCD tso iofffife s ks | EdlsB8Ajdo s
csHdddlsj M) §swed dzOLOmise @ WiBEH\BRifrls &6 S|dEl jsdafisbsfg
stcwB9o O HO tBrRro OO jCtdtsedydsd, d¢ swapdisaj@mo.d i
fl cots ds'OMlgts,dzatso O f OOHJdE BO dJedestedtc® | € sdzts e d y dac
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syudlsO i, U] §OLOLds stdjdsdtoddls, s;:msmscq
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Distribution of EU farms and utilised agricultural area according to farm size, 2016
(%)
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Mote: There are some differences in the threshold applied by some Member States, often to exclude the very smallest agricultural holdings which
together contribute 2% or less to the total UAA excluding common land, and 2% or less to the total number of farm livestock units.

Source: Eurostat (online data code: ef_m_farmleg)
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Ade. 1. t(OLftejHjdjddj d&O jotsij2medly Wjtdd
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10 WHp.ftejHMIsOo j 20O ctcOW SO jp@stEPR fHE4isj dzy dgath §3d d
dL i sdzL o Odz® s @z € O i3 dztsh . ltweiL 2016 G. ® 4 ddo
mMistsf Odzmise O, HojJ bttjlsd ls ¢dlsts MO M tOL d&B3j tc
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dLisdzL o 0dzOISO L jJBIH] EZNCO § dzsh o [ 4.
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1 5900 fMistcOlsjedw ftojHOadYHO L OjHs s jddsW Gdedgd ya
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ddzl StcBOBA ¥ B OL OO 20 MOlsj dzdlsdedlsj Mmded B d sl M
Sentinel-2. 10 yYyjdazksO | dBrSHdJ®BsS HO Mj LOdksyd HE
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sBhts 601 PBAISHIBIScO®Y s f " HORA, 9278swdOd it i)
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[COLO O fi8j6,% wjs Wjtedsjtedlsy dzd diL t ts gzE 626 Hzts cHldie
sty Odzfylse OO  fd. I o jyjbts ks shMsOdodkdlsj 1
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liftejsd bkte O, fs Glsdtsh jdedj dzO ©WOLYtejH]dzjdeddls
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HoO ORBOISO Mmj e oG dzdi) ¢ dzd Z3OIs d Yydzed figkz o B j A fgds(o «
ftoj Cd3d teded o90dzid d dzOotsHdzj dedW .f tcog @ ¢ d3fipldsec @lsH @
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OIL-BEARING ROSE PRODUCTION IN BULGARIA AND THE ACTIVITIES OF NIKOLA
PUSHKAROV INSTITUTE TO INCREASE ITS SATURATION WITH MACHINERY

Prof. PhD Eng. Snezhan Bozhkov
N.Pushkarov Institute of Soil Science, Agrotechnologies and Plant Protection
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[ OfMdztsH O2 dz2O0Is O teths @dzQ) Ligj@@ny iz O Ckzdzsztc® L O
slsedzj Y HOdZO sl 9 jCB59 . RLO dzdyodeslsts tsls daj v Jk
COyj Mo j deslss & Mmoo jIstse j dz BON OB .

] HisC dzOH O ZzOS tcOIs ¢ 5, ) nloctsdesdzs e d Y4 dz tcJ H

L sftcsdLoHMIso SIsts o  fiHldts OISO  Hsdzd . dzOHyOigtds g jtsdzd
fsodh Oo0Odzy O SCBdS kto] dzstsmtf stsB detsMisls©O dzO B dzG (
2O dzOtOMmlseo O O Csdl Ztej dzydw dzO Mo jIssededlsj ¢ OL Ote
Hy2dthislsO dzO R} ¢t Al dStsdzO 1 EhCOwse if @B o3,
sjrdsdzcedydedwy ftosyjfm s Blsddzj YHOMz] Iss dzO0 O Mdzts

szt ytso d RBRMEsSH 02 2O tttsL O, L tsftesdL oHMlsots, dd
SjirddC 0O, ctedy O LO tOMIsj ddwlsO, BjttdlsBO dZO twtsL d

Resume

The oil-bearing rose is a traditional agricultural crop for the Republic of Bulgaria, grown for
centuries. The essential oil extracted from it is undoubtedly the highest quality in the world.

The report briefly, in chronological order, shows the development of rose production in the
country from the beginning to the present day. Ways to increase the competitiveness of
Bulgarian rose oil in the conditions of increasing competition on the world markets for
essential oils are indicated. The activity of ISSAPP "Nikola Pushkarov" for mechanization
of technological operations in the cultivation of oil-bearing rose is presented.

Key words: oil-bearing rose, rose production, mechanization, agricultural engineering,
plant care, rose harvesting.
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[ OMmdzd ydzOW- Iste®H Gy d sdedzOw fj dz? MEsasL w2 Mmilse j dzgdzOw €
1l saOted d, 9" tOh do Oj ©3OW 9JCOdd. CWdtodats 30 ) dzts
orfmhji C€Oyjmbseats o d&Bte] .

[ € dzOH CtcOIs ¢ 5, ) ntesdetsdzsedyj MEtsd3 fstewWHC i t
MlstcOdzj tsls dZOYOdZO HB dOh dr Hdzj 2. VLEOL Odzg fEzlsd
Bsdzc OtclgE cosce s BOMdzO o EkEmMdzsedwr teBtMmistej ddw ¢t
1 Wdtedz n 3O MJ dz. Htg v Hsfy Is® edals jindz @ 1 RR ddz. 1 . 1 zh €O
B rOdedL Oydd bjrdtsdzsecdy MSdr tfjttOyd?2 s o tcOhN

sdzs yjor j fEREEdydzO" L O, BicEOkE s@mMED 5, Octsls | o
LO tOMmisjddwdd, MBSt L.

i sLsfticsdLotsHMlsoBIsts o 11 dzeOtedw sls dzOYyOdztslsts H s

I sedzi yHOdzj sts dzO BOMzsH O2 20 L O dqdBZO HI dZBts¢C d ¢
sOkts fsdidds € LO yOfmls Is dOMmJ dzj dzd j sts talyy Is j
L sftesdLosHMsoatslsts M ftejotci hO o dzOYyOdslsts dzO
HSC OL 8 O d LO Ml LHOo Odzj sts dzO@ dzOMOX H § dzd W M
(Gorcheva, 2011; Doncheva, 2020) . RL G dz¢ ydlisj dzd
&ZzO BOMdztH O2 dzflss @Y ldzj e dIsj tO2B8dzd otsH HES 60O
ZOMOYHjddY, ikt MEPaOsPtedddzd® oj¢ HO Mmj L OG
ZO MistcOdzOISO dzd L O Af tsL 59 O Htsdzd dzOF .

1 OYyodzsIsts-sdz© o O jJ dzOMmdlilsjdzts Mmi M Mmi sBdlsdvw, Csdls
cOL odls dzO L sftesdL o cHMBactglsts 1H 0bi dze Otod Ws.Otcdzts o ts
fi o OO CfjtcOydy L O ftwsdLotsHmMsots d fftotsH O B
dqdzdydOlsdoa O dz@ dzBizlgEtsd HEzEzOISO S OBRBOKO o CEtLOH 1
Ok ydz0 CtsdaW j toj dzyddzO® diWH dEzPbk OO Mi L HOo Odzj dzO
tesL OO M twJOdkzdLdtc® ftojL 1920 c. 4O HOJ] GTtSH
Cs2lsts ftojL 1933 ¢. d ts fdasCotsizizs @ tc OB ls Pdz dz© O Is
CdzszksOlssL d JitdtsH dzOMOY HJ ddW s 6 Mléd cdgtdn ditsisi ©2 dz®
sC tsdzts KaO(Bt@nasova and Nedkov, 2004; Gorcheva, 2011; Doncheva, 2020).

I sfMdzj He Odzd Mmi Bdlsdw M dhststedyd MEO L dzOyd izsfmls t
Mo do Ol KON OB dIs 2O twtsHdslsts L sfittsdL otsHMiss &

BOMdzs H O 2 daOts fiddsy OO Is 9 CtoOvo0meOyfBj S O019®%D0Gc. ), ¢
ftosd3d dzv Wisted3OIsO dz0 M Mlse j dzsMmis d dL § sdzL 9 Odzj
(Atanasova and Nedkov, 2004) . gdzj H 2000 ¢. , CscOIsts tola so dlIs

(Doncheva, 2020), Mmdzj H o Olsj 16 sdidpazdmisd ydd o ttsL sftetsdL o SH
zO0 yYyoOfmlsdzOlsO® ddzedydOlsde © MdzjH Isse O § dzsh dlsjy M
f sfmdzj Hdzd Is j 15 cesHddzed Mmd o jdzdyo©e Ols 2,3 {1 s
o jtseojyy tls Isted i lsd (Wde. 1) .

] toLtsftesdLotsHptede®Es Mjf sdeflsdwIsO AL OMwiIsd f dzts
f dzsh'd it OLd&ZdS OO &jyHE IWR L OadMmd s tOL dzd y dz
[dddflsjtefisots dO L jdjHjddibs) MisDdl B gjzded i@ ts g g v
M BOMAEZEHO2d&ZO ttsL O |J dL yd mdzj dzts, W, otc j € ts dtfistd

L iCdsdeOipEE s, sl Cswikts | (dBdOdd ] ¢ sdsd- o ks
BOELE O ©ls dzj ™.
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Figure 1. Harvested areas with oil-bearing rose during the period 2005-2019
(according to data from the Ministry of Agriculture, Food and Forest 2,3)

[HEO lIs fedydddlsy H-GO @G tshtc Gsiszisi BPBIsdlis; J dL G to
desod d § SHABEZOHW O Odzj sSts dzO MIsOted dzOMOYHJdzdw, sl
md sYyO¢C 9 O-Is A dzg 18 HAfBMESova and Nedkov, 2004) . ek O (tdud
JdLsMsOowdzjlss dz0@ WL od GwOHddz. 165 HOGAR sls
LOf EMdzOIsd s § GtecOHJdzd o MstcOdZOISO MO tCtsdkzts 30
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ftospdzj d©3gd o tHdslkts L tsftesdL otHMmlsots My ol L d&zO
2020 GS.5dz L O 3O®) disth 0@ dzOls

ltejL-Isg090j ¢ HI dzed ewsHddzd 1] dzcOtedw J Mo jlstse j dz d
tesL sots BOMdzs. | HjtedsHO, CtcOlts f dz&Ehddy j3dhn tots
MistcOdzOIs O ded MJ  tckgld3z®fjdpts Oc rsd "3AR® 0( Kol ar ova et
RL dgtdsiyi dz0@ MSCi ff sy dedzOls O Isj ydetsfyls tsls 17 dzc Otedw f t
Mo jstsodeslsts fesdLotsHfmisets ( Gorcheva, 2011) . 1 to
9l 8 WBttd3OISO dO MmMtseMmMlse jdztsMmils d dL §fBsdzL 8 Odzy dzO L
ftosdL o jyHOdsIss tctusiCtsodnds  dkDidate d (Atdsmsova and Nedkov,

2004) . [ YOC o Ouzddrds@ic sOIs @ OfMsydOydwy dz0 jlsj ted ydzq
CBLABIIsOOL O BB 3 Istdd fttsdLojHjdts KGisLtsets
Csdzdyjmlsots j BddLts Hi t8j StdlsOlO Bl fijHRSHAOL

tiCtdzsdteOdzd f dzsh d, ftesdLotsHflsets d MiejHjd HsBde -l ©d
2011) f[f1m], ¢ctesmMlsOlsdmisds O.

*rsedod Bl fd&nNSd Skdbskzted, [1m|20003cMdBddMISABT, (25005
291, °~316,34328,361, ~369.

* via: https://agri.bg/novini/ekspert-zakonat-za-maslodaynata-roza-nyama-da-reshi-problemite-na-sektora-2

1 0Ctdz L OOB@PE® tosL O, ) Bte. 9 5l 31.01.2020

® via: https://news.bg/economics/skladovete-palni-s-neprodadeno-rozovo-maslo.html
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Ade. 2. 10fMmwisd d ©jCsdsdeOdd § dshd R 0dgndeEsH O
(fts HOdzdzd )55 [ my

Figure 2. Sown and harvested areas with oil-bearing rose during the period 2010-2019
(according to data from the Ministry of Agriculture, Food and Forest 2)

1T cd uj Ssddud Mbse O-BOGOJ d®b O] U jsxiH Adsd Is |
CtsdzC 2teg dzls dzO0 Mistc,Odz®is @6 @Ad ) Sutldets) e tsL so 8 BOMdzs
Mo jlsodzdlsy §OLOd Mi M Mesjlss COyj Mlso ts. T ted yd
Btets?2 ( dzO HnlsDO&BtyhasipMa and Nedkov, 2004; Doncheva, 2020), st tcj H J dzw h
BSEOIMlsotslsts d bktcO2dsmislsO dO0 BdttdmO ( ¢ sdl kztoj dzls
sC sdzs 3-GQdzYts i Néxlkde &t l., 2005) . g4 BOZSd dL €dzs yd o
dzj dztsw dzdz®@ CtsdeS Ztoj dayd¥V s O dzdidftc @RO fde® L o sHMlso s
Otetsdi3Olsdzd o jh jMlsa® d Adzj teOL i dgdzd i Isi cetso MS d
ftesdLotsHdIsjdzd) yYjdzOsO &z dO Mmoo jstso dzfld s OL Bisc
ftoj HdzZOG Odzd Is § sl -fiedd&EH diiplg tefdfdzd dz0 tetsL s9@ B3O
tcSL Boatslss BOMdzs 9 Odc® dz2O § OL OO o L Ooadmddzsmlis
tc] CsdzsOIsO d Isi emjdzgjlsts ® HOHJjddW dBsdRjds. 10 W
ftojL §jtdBODI2E&10 fhmistesjdts 5 ' stedgOyYdw tsls

[ jded Mj HtjL cBHJdEo z0(J LifzidsdQfldsd s §, sl Cts
sl so tslsts  dBOMdzts. JteOdzd ydlsj 2 ZO o9 OtdtcOdzj f 1
ftej HMisOo jdzd ©® IsOBdz. 1.

¢ dzOdzd L , dz0 ff Het©te W jodin dslslzO dzdzOIs © OMBsyd Oydwy dz0 tefsL s
1] dze Otefdws O o O WjtejL 2020 @ 1 O-¢ tp@3ftc Ots @ 1A ts Hf ts
ftedBdtcOdzj Ists, O ftojtcOBtslso Olsj dzd s -dipCn < PdzOJsjddda|
ftcj] HARSHXROISO CORfOdedwY. 16 fdjlsOlO j tMisOdOd o
Yok b toLtftesdLotHdlsj dzdilsj ki,stolnyg datdf tc dits dyjj dzd O
f SHHI to) OH JzBiONE Oy Mise j des. Y OMisd ydzts s dilfs J deimeOdsEE
CORY Odzd™w 2020 WJdkOdMse O §HSEKjfO, Cwwists BJ I
ftcQodlsj dzmlseo s COYIB19dzd ded V¥ dzO

" via: htt1ps://Aww.capital.bg/biznes/kompanii/2020/05/29/4071953_bodliva_situaciia_pri_rozovoto_maslo/
8 via: https://www.investor.bg/bloombetty/461/a/proizvoditelrozovataindustriiae-v-shokkoito-moje-da-prodylji-i-
dogodina309863/
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Figure 3. Price of rose oil in the period 2010-2019 (according to business data’)

vOBd&dYO 1. RLSEfdRO yjdO @O yo jkO s WORESH 02 &
Table 1. Price of the oil-bearing rose flowers (according to business data’)

KjdzO dzO twtsL so dWw
1 \t?e:rd q Price, Iv./kg
(1Euro=1,9551Iv.)
2011 1,707 1,80
2012 2,601 2,70
2013 3,00
2014 2,507 2,60
2015 3,701 3,80
2016 4,701 5,00
2017 3,801 4,00
2018 2,50 - 3,00
2019 2,407 2,60
2020 1,607 2,10*

* sYyYO¢ o O0MQPdzjH sdf d€ OV dzO G sH d dzOIs O

li o ot]j @ dzZ0O dzO tOLtcOMsoa OO Mmj Ctdlkztej dydvw, )
tesL sots dOMdzs, L OJOLOOdzjIsts dzO ftsLrdyddlsy dzO ttst
dzj 59 OO ftotsHOY O YJjdzO. tjLjteoad o IsOLodOdts fifls® O
MjBjMss2 dsmislsO &k YtjL &j-O0dkdL dte0d dO o mdy
Mztctseo d dzOIS O L O dzj ¢ 5o 3EBfipdztyf HEGAdz@ is® ML ISO. 1 tod Istso
2O BOhMddtstshdekztej desislsO dzO tetsL sftesdL o9 tsHJIsj dzdzed
Ml sBtcOL dzs G OBz Isd RYftslsjdydOdd HO odz HiW o Ols  dzt
li Ldsydedlsy i Isdh OO MO yYtej L :
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- BjnOddLdEOdj, Hsted d yOmisdudests, O dL ol t
slsgdzj yHOdzj Ists 20 ROMdzsH O2 dz0 L O, kOSdoa O € Ol
Lo dls] dZOMONHE®, i §EBJoB ©Odzj Ists dZO ©BL 5o

-LOBY d20 20 ded MS s tesdLotsHdIsj dzdzd d dzj M j yd Oc
i MY j ydOdd L=Bedjdgdy O a Odzj Emdztse dVisHS stz® o Osizglz H
ftoso jYyHOMj st dO0 fjttOyddls] ls Isj A ditctpedouridss
Mtej Bisdzj Misd d dzjftedwilsjdzd, dzdfmlsdeslsts d §sys j deslsts

- Hni ol teh j dzinls @ Odzj 20 CtodmsttzSyddls dzO i
fsodh QoOdzj dzO (W jSldodzsMmislsO dz@ Isw i dzOlsO OB SISO

- ftod ZOGOdzj dO Odzlsj tedzOlsdo dzgd dOyYdded L O toy
Isjndzsdape ddesyjfm Hted tlscdzj yHOdz Isfho sE0 togs @Rl diezs0
CteOIsCd MisStse] d dO®BOdzj dzd tOLABH], SOt dzOf
BistB O f) f dzj otg jdef@ j d3j % H & ot ®flsg fgaff W s MisOHdd dzO
o 3j Mddsydeslsts SCtstf O Odaj d Hts.

RLMdzj Ho @dzd R dzflsdlskzlsO 5 §sys 5L dzOdz] j , OcGtetslsj A (
cOfls] dzd¥s® Al dCtdkO 1khCOtseai oi ook d3j & Oded L
BOMdzZEH 02 d&Z0 L O

Il MotswIsOCw@gh O dhmiststedy dzOftcOodzj dzedj Adsj n OdadL (
l1EhCOctso i tcOL tcOBSISo O ¢ 5daw ds Istde 52 § dgZOH jdaddhgC tsL O totdst
1vwetsd s Iswa, BOC Ot d dad M j ydodzdzts tcOL tcOB s
fedasydBd L O d&jrOddL dtcOdzdf tcdkO stsls wizj opded oz 5 jstc @0 ¢
tesLO. [ JiYHE Ikwh MO COCIts tOBKIs] dz d dzo j dfIs@ tedz@ O
f sye Ok O, sOCO d mMfijydodzdL dqteOded Isjn~dzeduyud MSd M
(Prisadashki and Kostadinov, 1984; 1985) |, tcjLdlsBO dzO IStcO22 dzd dzOMOY
1987; Karaivanov et al., 1988), Mmi BdtcOdzj d Gfitsdl slsetstew 9 Odzj dz0O
d30 fn Kara{vanov etal.,1988;Ena ki ev, 2012) d HTts.

10 ctkzftsoa O MidjSClsdodd wjLdlsBO, o I+bjy.ctsdddd Ht

B dz2Odzdw 9 ¢ -wsWRY MjcO yomls tls RrRI Gt A1 .1 kN
fzmdzOls o fwsdLotsHMmise s § dzj o BOKRY(WjdHE .t4j)L.dlss j dz O¢

Ade. 4. [ Oifz®o OOMJ dzj € Isc
Figure 4. Machine for group selective pruning

‘petejcOl tejLdlsejdz f dal @ BOB @Y declslsdf sdBhte. [ dec j dzmii, s OL O
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g6l MlsjdzedwWIls ol LHEZAR Mj] BMdeckzttwve O ls (i tcj Mistcdz
Slso Y HOdzi dzO d3sh detsyls

(1 Jf) d2O0 ILtcOC IststOcftyjfig Ofipts |
tcOBtslsd M L dyddedes Hj2Mlsodj -tzBL § §d3th tzg i@ @O O
ZzO dzZOMOYHJj dd ] Ists. J BiYHEZEGjHJWISO MO ftsmisOe j
ol LHEZAsSotsH], oMjSd Gl Ct2kts LOsl tthoa® M ©OLS M
f dzj 8 BOIsd ydzed tcdegsy PficbyoPOdzj dzO OB SISO ftsHO9 Oh dlsyj
i dLisjedwlils ls &BOCOwdlsy d Mmi ©WOL MisddkzOls o d3j

ddzjH dLtevWLoOd d&O twjHBojls] ol LHEZAtseaBBHdI] MmJ
I sLdydtsdzedteOdzj Ists dzO € s BY to j tdasac@EOd Of lzti@Gda@zs dz® O dz@ f
fsLotsdzv 9 © HO ERdH Bl HPSWLGWY e @ inkky ddzO Hts 400

AJdzj dzgOfmsyj dedilsy dL MmMdzj Ho OdegdWw 9 R L d34.-.OdZdetGOdZJ
slscdzj YHOdzj Iss dzg0@ BOMdzcH O2 dZ20 ttsL O L Of & wos@sf wo R
ftej Hd 8 c@zrydifiadd dztgy j dzedwils dd3 R OLOCIsjtce d2OZzOGO

fteslsdy® o Mdzi HdzZOISO f Bigiziuw OaPls jdzdzs s tc § Is f Y dzO

CodemistczSCIsdo dzO Ol c@OBRMERY d2O0 i disd U Jjsededdj delsyo dzc
ftose jittkXde®D dzdL d sfikzdvtedL JicOdzi OIS sMmisdc dzOIsd Is §
bjnrdzdyij mMSdlsjy MejHMlsoa O LO dBj~O0dzdL qtcOdzj ctody dls.

Yyo jIsO dz20 BOMdzsSHO2 20 ttsLt © MO Ml L HO9 Odad, COls
AnOtcOCIsjtedMmMlsdSd dzO dOHL j BdzOIsO yOfMmls dzO0 &BOMmdzts
SjrdzsdzEedd L O W titsdgdfis@ dzjdzOigOy e ded W, MmMtse j desMmisdlk
sjrdesdzse dydedwy ftesyj m, BEOMOBdl] dzO Mlststf OdzMmise Ols
Atanasova and Nedkov, 2004; Nedkov et al., 2005; Atanasov et al., 2008; Doncheva,

2020) . # dzj H dLol teh jdz OdzOded L L jaigd H Jazff Sdzr e Qdgfls o
el sftesdLotsHMIsets (Bozhkov, 2020) MO tBtMmtB j dzd
Afmtcj Hdztshi, AMtcj Hdzsesdzv dstsidl  AjHtetsA), dz® oMMy ¢
fdzshd M ttsLtsed dzOMOYHJ ddw (IsOB d @) tsH BEORdY d ISS
MO Blyjlsddd tOLBjtedlsy dO HBCOLOdd Mj M oty dkils

LO dL ftsdzL 9 Odzj ZO LjBJHJEMNCO LjijdBwW o L i s
My dzd o dsttddOlsdodsd HBCE®R] disd, GlsdoOmwh d Mmj
LjdBjH]UENEHOdMIso O (s [f@d® tgPdzh¢ sMissyf OdzmC O
(ot j2MCdfum) *ftojL dzOMmIstsw2M0OR0 ) ( [da 1M d2jHILOMN- W (]
2027) fjtedtsHd.

v OB dZdYyo 2. sOMdWdeOydw dz0 ttsL tsftetsdL @ 8HJIsj dzdzd
Table 2. Classification of oil-bearing rose production farms in Bulgaria

vdlf dz0 Mmistsy O dzi 1 dzsh M tesL tsed dzOM
Type of farm Rose plantation area, ha

AdRqSCtetsiti / AmicrogHts 0,5 9©C€dz. / up to
ABBOdz¢sA / fsmal I|[dgOH 0,5 Hts 2,0 9¢d.
Afmtcj HdztsA -biz didne di|dzgOH 2,0 Hts 5,0 9¢dz
AfMtcj HdesG sz dstbfar/{dgOH 5, 0 Hts 10 9 ¢ dz
AjHtesA / #fl argeddz®OH 10 / over 10

lejfsei Cdlsj LO CodfdClstse Odaj @O tOL dzd ydzd Is j

sty Odzlso © M ®wPEk d@z@®dpdzd @& J dzj ecjlsdyded Mmtej Hls
BOLOIO dz0 ftdjlsslsts L O AtcOsBftslsjh sh ) ftcOCIsd ¢
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Hy ZMC sl Mgl @Ezhisp e § slsj dzydOodz dzO L j d3d H J ¢
dz. 3) .

sOBd&JYO 3. tjfstl ydl  ddd jisasisdas L jdejvH jdsiziy¢itils te
sy Odzlsots d d&sh dzsMislsO dz0 k©wOSCksteddY HodcOlsj d

Table 3. Recommended ratios between farm size and tractor engine power

t OL d3j &6 dzO SBtOE [ sh dztsfyls  dzQ
g dztsh / StcOC Iststedzd W H
Size of the cultivated area, ha | Tractor engine power, hp
HS 0,5 / up 8-20
057 20 20 - 30
2,07 50 35-50
507 20,0 50 - 100

1 6o OlsO Mmih jMmlses jdz0 ©OL©LOBBISCO 9 dzOf tcOo dzj dzd j A
RI1O1t A1 dStdkzO 1EkhCOttsafA | ©OBBSdO &OhNddkzO L O
Yo jls0 shdefsOxw dgddv. 1ttdtstedlsjlkils Bj ftosHdSIskzo O
totsL tso dw VRS 9l o o Md ySiddzO wdedg oty <20 ff tg s B drfaC
csL sftesdLoBHdIs] dzdzOIsO 6 OCIsdS O.

g4l LHOHjdz J dd&3ePs Qidiiddg df W3 e . 50), M fsdikshilsO dzO
sfdeso dzd  Otc O d3jlslsiads Odz@B Ot @ &S . Is fodkzzyj ddls t]
sfdlsjd tBKOLjV\Y. ltetso JH]dzd s f ddcects jJSCMmyjtd
HECOLORO CtdhsttkzSIsdeo dzOSO LHKOsddO d WEkdlyds
(Bozhkov et al ., 2017) . 15 f tsdzif g i Is jIs § tJsis ¢
RO tcOo jdz dLotsH, yYd Ibw &Bsyj HO tmdekzted -2pj Hdzj o
hatesL soed dzOMOYHjdedWw o] 98 otcjBjodwWw ddelsjtco Odz His 1

( 0 ) ( B )
Wde.5 { OBBldzO &ON O LO &5 0ddsk 6k 0

0) dd3dls Oy tgligiHdg d3 B) Btf§d
Figure 5. Farm implement for mechanization of oil-bearing rose harvesting
a) simulation3-D mo d e | B) protot
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I 10jdsdkslsts o jHtsBMisots dzO t jff k8 dzd Stdzji U joziz Odgts{HY |
Aohdd&z0 L O ®jimOddLdteOdzj HtdedteOdzjlsts dz@® Yo j
(tejedMmlstcOydtsdegj &2 ~ 1855 s 01.04.2014 G. ) .

cOL tcOBtsISC OO MO fdzkzyjddls] @WOCc@®OHEO din w620t j 60 I
9 11 zZcORd® 5B jHIfjsdEHASHY SO Hitotso jHjdeslsts oL

A) ZOl j dz Bj Oz  tsls &3O d dzts[f) IsAsisqz@A) j Is -1 Is deddfufddgtsids s
dHtckzy jded | ®ls tstteOdzdL Oydd o dOEZC OO, sBK®IL Bp@dz
ftojL 2017 6. LO Altddshn o8 HBjanOdkdLOydwkso dO L j

] OtcPdzdets M) Iss9 O 9 dOftwOodzj dzdj Adzj nOdzdL Oydw dzO
leh COtetso i MO HtetsojHjdzd dLfmdzj Ho Oded W LO f§da o0
csL sotslss teOMisjdzdy (Stanchev and Bozhkov, 20
ftojL MmdzjHo ONdlIsj ctsy ¢ted dRtisly dlzj Weictsfyjdsed d Jolsddz
LO tlsCi Mo Odzj dzO tLtsadw yYyowl ls AntcOMO d kcoOd
9l trlz ©OBBISAZOKO dOh d dzO.

{bydko2¢d dzjtsBratHdBsMislSO ®BHEOdEiHE O ddfLis] @@ o5jdeQ
RzsesBtes2dad s B fiflgucif@d®e 2200 1df tcjo R o1 1 £
1 zhCOtetso i M tcOBslsd 9l talfdiasc ¥ k£ dzOyg @ idzgzB tzdzOdzOR0 '
tesL sftetsdL o shHimigloatsbdasj smiseadj M dH QAR dfQdstD] SO (e
JLGWOHj dzZO dzO disHbkzdzj dz f tcddzydt .

-

=

1
|
|
R
s
f
1

|

it
2R

nt

1

( 9 ) ( ¢ )
AdG.RHE jdz ftesj CIs dzO d3detse sW Iz dz§ y d ts dzO dzdzO
Figure 6. Conceptual design of a multifunctional implement for rose production

1 Cdzs yo O (etiiigsspzdz, ftoj HiNlsOo dzv o Oh § ZOlY StedkO My ¢
YoMl KEEEB Mss2¢0 LO OCwkjcOldtOd Cid LjdjH
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fjteddjlsi €0 2 LOMdljdz §OLOfjls d ©OLY§tdsyjdd o
odmsud kO sfstd. 1 LOsdmdismls ls dLol tch o OdzOk O
BsHEzd Mj CtdkfdjCkstsoO G (ifdsd . MSGH®N,0 tzjejdilss j dzO |
qzd o 6ok dzjeEts M) GYWSEdYls He,j ©OBIsdd &jMmso L
Ci LidBjHjd&MNSd eOClktst BOLGs HBosHEZdZ BscOl HO E
©COL Bjtedls] dzO0 Istso OttdzOk0O § dZOY s dg@ £ rstdsy ¢k & Glsd O
)i flstc Odzd Wdzd ff Odzj dzd HO Bi HOIS ftjotL o Oded
LjdgjHj NS kissfOtezizj dad@® dz©@ KON ddz0O L O tetsL d :
(Wde.6¢) €l &3 BoHEddadY W &odjy, S22kt | ©OL{sd
ko Ot dfCdEs ¥ ste 3O, | L ORoOdOts §MmiejHmsotsd ¢ sd
Cdzj dets. ) sz dz@oe j fdzdvls o Oted Odzgls dz® (L OB slso Odzj
fsLotdY o O OCt] cOlsdOdz Isdad RS & | digs MsdChflds tsde d f th)j of s
i dL &d ted B3 M Istse Otets dESdPFQ@IESDN Isds@> JjdbPizAs tdfxffisls 4 30 .

I OdOzsedyd dz 2O ftjHAaBHAESISE dL Mdzj Ho OdzD dzO Y«
BsHjdz dz2O BOLtsadW BsHEzdz d Yteg L d &3d Is Oy d ts dzdzts
@BOIsjtedOdzdlsy L O dqLOBBISa Odzj sts iz. 1 OwOd3j sted sy ,
fsLdydesddc®BYr st MToOMNOISO EZttjHBO M ojtlsdsO
sfted Hydzjdzd 5 OdOdzdlsdyd dz 7 Is. g4 fishIlsO dzO
tcOL OB SIs j dYdzOctie(@hdsydzd BsHjdzd (Wde. 7) , &zO BOL O
B@BOIsj BOISduYud MEd L Oadmddssmisd, ts Ote O Jf dzw edzgfiIsLj & Offs ®tc O
tcOL BB tedlsy dO L tsotslss tOMisjddy, Mrj BOIO dO W
sS4 mdzd yud MG disyd Mtej HMiso O LO tj Odzd L d tc ©dzj dzO Is J
RLYtsdzL o ©2¢d MW lskzjtedzdy fttsHbkzCIls Excel, MO Mmi LH
MOtdsd dzd e Oded t6OL dzd ydzed o OtdOdzlsd dzO tOL § sdztsy § dzd .
s Blsdetsh jdzedy dz2O L soadw RteOMmls.

S~ &
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]
Yyvvyy

M
= t

( ©) ( B8 ) ( o ) ( ¢ )

Wde. 7 Oty Isd yded BsHj dzd B@GSEYT dBPH @Y i
sWn dzsBs syl i sftl MCo O OO ki

) d (B) ®R@dJ{oipO¥adsd LO BtSteBO M fdzjoj dz
9 dzOISO Lisdz0 ftsH CBtesdzOIsO dzO R tcOfmls O;
ftco{ dBQMmw dzj dzO o] f OtcOlsd L O BBBO fij B S

o ofts Bftc @L dz O dze .

ov

Figure 7. Graph-analytical models for determining the number of sprinklers and their
location on the spraying system
(a) and (B) when applying herbicides for
zone under the crown of the bush, respectively;
(9) and (6) when a pinebopmsragd LishayEed boamis,despectively. t
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10 toj OdzdL d e Odzj dzO0 f dzj o BOIsSd ydzO fj dzj CIsdo dzO to
dLitsdzL 9 Odzj Iss dzO ¢ Isj dzydOdzdlsj dzO f dzj 9 BZBOIsd ydzOIls ©
sBtsdtsd Oz@dd3j IstedIlsj d&O Isjrdzduyi MEts Mtej HMlsots, Ct5g
HO ftLotsdzV9o 0O dLotsLo OdzgjIsts dzO tslsMmistcOdzj dzdvw tsls =& to
10 BOLOBO dO wjLbEzdlsOldls] s Isjttejlsdydzdlsi dL
sBtOLYd d2O0 hOdzessod Gftl @Mt ML hisedh 68 O o dgt
ftoj { OtcOlsd L O BtstwBO M Btodzj Misd d dzj ftedwlisj dzd d t
o woLtsoadlsj wWOMIsjddy (Wdec.80) d LO dstOoddL dqtod
dzO Ofl]@)iHJdZCfWISO f BOMdEzZcHO2 ZO0 L O ( YHd&. § B ) .
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Ade. 8 RLYdboaOdzgj O fdlsjdz sBteOL jy d2O0 B

©O) LO BBtBO M Btsdzj Misyc Afdzddejotidag d WdsQ d¥d Ldd tsd
tesL sodlsj tOMmlsj dad v ;

B) LO BtsteBO M §dzj o dzdlsy ;

9) LO fdzgj o ZdOsdydz© MJjdzj SIsdoadz® tjLdlsBO 9 ftc

Figure 8. Testing of a prototype of a multifunctional implement for rose production

(a) for the control of diseases and pests and the regulation of physiological processes in
rose plants;

B) for weed control;

©) for pneumatic selective pruning in ro

toj OdzdL JteOded o Isted JjlOfO IjMmMseaj MO HBECC
Cyd sdzOdzdzOIs © 1 teflEsEHsditzigs y fid®©dz0 dzdzOIs © OB 5is dzO
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Odetso j dets, Yy :
o OtcdOdzlsi Is L O B teBfOsLip WddjooQ ded@ jB ) H Ols o dzOMmW
tdjlbdls destedsd, CObS o L Oo et fiss ffjls
nd BOIO dZ2O0 el MCOdey (Ayvwdz tejHii ddzd Af sdzsoe d
d ydesfmls o wffteci MC o ON OISO ktej HB O;

-Mo O OdZs® L © BBKGBO M Btsdjz;eﬁ]m¢ommsqquvqlmpd
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ol LBy O tjLdlkBO d&O wtsLtsed dzjlsstcOmisd M
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1 Offsswh gwls HBC dZOH Gldso O™ dO fdL o O dO [tecC
dzOfmj dzj ded jIsts d Ly ®BIHjddd (Adf), HIoadLO dO [ jxH
d | d&sBOddsks f§oysjds {§ Okl ddoighidtetazd W iy Qi dd daif®  d:
Al SHHI 63 02Is] Yo OO 3do0O, LONdkOoO2] §sys,jd
kjLd BwcOddL Oydd fesdLisduo sl doOfmlsi §dddls] ¢
ol R dzOMj dzj detsfls dz® L j k"0 d Mot mdzOlscso Owo Odzj

d fwsHBsesdhmlse j OISO CttdL © o e j O, Csdlts
fsye j detslsts BdtstcOL destsBteOL d J d ftsyotstsBtcOL zo Odzj Is
~ndHteslsj ed3d ydedlsy ey ddidd dz0 fsyedlsy, tSlsHj dzded Is
ssLd §¢0L0Olsj dz, f BYtq lddf (3O d ok s d dzj Mste O Ml
YdlssBdtstcOL destsBtcOL dJjIsts d fteslsdyoh dlsyj f syo tstsB tec
BYMists §J BlsHjdzjdets O Gjdzgjlsdydedy d OctetsB dtsdztsa
fsyojdets BBteOL detstsBtcOL dj d L dzOyJ ded j ldftic sdglzztse @ 1

ZOMisi §dddlsy fesdjdd Jd ftsyjmnd HBSCOLeOl, yj »
CeOddy0 dz0 ¢s©0lO Ci & MkeOdfd2mSdwy fowfm d nj

btcO2 dats OMsOdzw 0 Odzj 2O b e Skdzlskzted o fj dzms sils
(6O02MEIOLS O, MBsSqdd™, OSkdddHdw, Rddof, W,j2080

sdzs ysod HEEBES dzdB0Is, fsye jdzts BIBtOL destsBteOL dj ,
BICtotsBOdzdzets BdtstcOL destsBtcOL ], T ByotssBtcOL o Odzj ,

202071 JGBHJ 2O dzO Y tsyse j deslsts BdBStcOL dzstsBteOL d J

[J1 d ®sBfodrO 2020 ¢. LO | tSHJddO d2O0 ftsyoe J detsls
CodzeS Etefmi Is L O cdzsB Odzdets ff Otclsdz! stefmlsets L O fsysdls
fsMmojlsj dad tOL dzd ydzd dzOkzyded Wsstekzdidd  dzO i tce s d
fsyos OO Yy de O, L Oh dJHSO® O LS dfts RjtRCizflgitd . [ e OdzdL Oy
ftoj ntcOdO d2O dzOMj dzj ded jlsts d L jdsiHnjddy (Adf).,
zok < d d | dzsBOdzdktslss f§tsye jdets ¢ Otclsdz stelseots o
ftedtesHsL O dlsdzdyd, ftesme jisdlisj dzd d { tdddsQdedd” HO
LdzOyd ded J Ists ZzO0 ftsyoe j dslsts BdtstcOL dgstsBtcOL d j , H
Hj2dtsmisd, Odzc O dteOdetsfyls d LkEyOmlsdy dO oMmjcd
ftsyo jdetslsts BIdtstcOL detstsBteOL d § fsyojddlsy d fBLJXB
ttjh Oo Odzj 20 f dzdhw ts offistatiplscajj . ltejHEZ iy HjddwIs0
Motcl mn dzOIstso Otco Odzj Ists dad3, L O Mot -mdzOMJj dzj detsls dzO
Hdzd M. s stcjH HOdzdzd dzO [ [, f dzshsO dzO ®©BtOBB
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el teL ©Odz M oMjCd Mdeo ®WOMIsdIsj dzjd d delﬁ%iddm]@m’
BdBtcOL destsBteOLdj d JjSCtdztsetshi sBteOL dslsts d jWjCls o[
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stJdZIsOtGdzc[ISJtQGLljzml(@dstgisimzq’ ftetsyj Md. [ MsB j dzO
CtesBdBdZcedydzdwy Mmoo wls, Cs2lss ftejHdLodC o0 ¢ totsl
ByjMmd dz0 ©OL dzOc0Odzj d MddelsjL dz0 e Oded uded (
' BICteststes Odzd L d3q ZyOfmlse Ols BOL sty st Y d
sBOCIsjtedd, NJddzjLsBOCISj ted d, o SHtStetsH dzd B
skWdSmMdteoh d, GtczHC 5o d, M stcssBteOL zo O d
tstsa d stdzyj 9 0O, 1969) . LMlsOdatse j dets  j , ud dzd
dls d o tsHBtOMdulsHL j(dzjjdadj dzdh d Afssdisso ) , ©h
dztchfqdztslsts dLo jltewdzg dzO MECOdzdlsj, ¢S tetsB d tsdzt
ZzOecOdzgj d MddelsjL dz20 tstec Oded ydedlsjy Mmi j Hddzj dad W
hd twOfmisjddw, ®BICtststecOddL i3dy d Btglsdzde) B ted tg gizef
v iBsIs ts l]’tsqa;dzts BdstcOL dgstsBtcOL dj . U J Zyomls e
sdzsedyjdz Stol csotcOls d cetsdzj Y ¢ jtsdzsedyj dz € tol
ftedtcsHOIO d B Jj HJdW o Olsi HndfthfisYj JBIOG O s X jstsBW j 68 O
OdBststseeficL ®fidc j H] dzv G jdzj Isdydedy R OtOSCIsjte dzO
Isj Mise jdzedw ~tsH dzO jJHddedzedW (B yotstsBtcOL zo Olsj dzj dz

o
=y
73
(W)
S Q.
&
7}

=
(]
Q.
&
oN
(23
. Qe

2FL02 "~ 0 FFART "0 O2LF2200
I_I_m'wU:I_S'

“-Omwmg.smmﬁﬁs-qqa.Q-qs-f—* &3:#3:‘31—@

5“!_

lddilsdud &z d OctwtsBdtsdzsedyd dz ~OtcOCIsjte dz2O i3 CtetsB.

[Is Mmihjmlse jdes L dzOyYyjdedy L O HSHHI to) Odzj Odey §f &® d 1
fsyodlsy d fteadh Oo0Odzgy d2O HBBdoadlsy I Mmj dzh¢ shist
i otej d3j dadzd BStetsBdodsedydsd o&jlssHd, Ctdbts it
ZO ftsye jdetslsts BdtsteOL destsBteOL dj (stsMmisseo, 1996; g
Hts. , 2000dztsaa@,tc 201 2) . 1 s9d dL Mmdzj Ho Odzed v dzO wu
oLOdBsotel LSOO dBiyHE BJCtosBddtedydedlsjy d f tsye
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2020). 10 tlsedzjyHOdzj dO BtsBBod SCkdzlskzted MmJ ¢t
ctcHSCBod BOCIKjtedd d O OfBGdftsdDjdedts ) dfipilshiddsfi B OC Isj
EMdzsoe dwlsO d&O C¢dMmjdkzO MtejHO dO f§tsys OlsO. li ternkz
jWjiSkdodz0 StkBddOydw ks OLskYJdSMdEeohd BOSIS]
dzj 6 Odzdzd r~tcOdzq s dzdzd | dzj d3j dzls-t$o | @) dzds ¢ dinjd wfTedgzd d
Csdodzed LO fwOCIsdeOBO M SCOLOOI CdiBddOy:!
tsfr] c;tfz,dzo[ BgSCtesstcec OdzdL &3 L O M3 Mj dzO Jdes€ & dzOy
Mtsw , GtcOn, ZzOr kzls, dzs yjtedz®@ d Hwkzed.
dsz;dezlsjﬁDuquztsQﬁ] Wlsfr]WtstststeOLdzOGth B S e (
i YHO ydfmls OcttlsjrddyjmMcéd ftod2td LO ftSHEBI
Ol O, O fMmihts d Codeojtemdw d2O0 fJtodtesHdzd Wisfy
slso W dzj -BYdejstt@Rdafs Itstesaj (1,JH2&OBY O, | ©O dfjtee
sBdtdse dydsslsts dzOf tcOodzj dzgdj o RBIStetsBdEdsedw
j f OtcOIsd, SCStdlsts qdO ccdzv" s L dz2Oyj dzdj L O tsteOd
sdeso © d Hte., 2011). stBftshmisdtcOdsjlsts j o0y &
Ols dets o d st s d 30 dzdzd f OcOd3j Istcd LO ftedcetslson
tesBdsdztse dyded, ttwcOdduydd d Bdtsndddydd Ctdifts
sBddsecdyded &jlstsHd Mj BGBEOIWaOl dd kMmi ol
' sls OLLY S MdEe@hdQc Oh Yshidstsyg ki kL st
ststecOdzd L d3d, BJSstedLrdzd 6i Bd, OSIsddesdsdyd Isd
B4 s Odzd , fdmsdydrnd d dejwilstsL Od3 tefdls] dzd.
d U099 O tw©OLtcOBSlIso Odzj Iss dzO desoad OcGttsB dtsdzsE (
N Odzj dzO ftsyo jdeslsts BdtstcOL destsBteOL dj o M  dzfr
kdj dO LjBjHjddjts., [Mojd kso0O, HEBSCOLOO
OO Bdtsdktedw, 9 YOMmlsdesmls dBIJStesBdtsdztse d
dudzs d OcteHp degetsc d ydets L dzO
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ftesyjMdlsj] d2O0 f syesstsBtcOL 9o Odzj

1 Of tc@o j dzd W Is O dzO dzd L fs¢COL o O, Yd Bd S tetsB d
WdlssBdtstcOL destsBtcOLdjIss d ydotslsddem¢ dw mMewls
BtstcOL dzstsB tds@gjddgd.Is j 1 t® Czd BOISO HBO jJYHOI HB (ot
sye j detslsts BdBtcOL destsBtcOL d § d dzOfr]tsQOlsO z0 {5
Odzd yoOls O dzO tslsHj dzdzedlsjy odHtse | ~rdHteBls] tedizd ydad te
fsMss 0 -oYindsC s} dzj MsOmisdlsj & g{lstsl]’ls@[ﬂ;q’a 1 GOte
fhsdisedydd fsvhd "j dL & Mmise d cttOdzdyOlsO
CsHl d dlsj dzdzls[th s Sdts  §aAsls B MY j o dz LOfMEkh Oo Odzj ,

dz¢t HOD O (B Myflsj BBoted 200 tG(ﬂf‘dfﬂJS 33 it wo ® Qﬂﬁllﬁ
J 6B dzdS dzd &3O Is d y dzd d Bjlsj stesdtse dydsd dzO B dz¥ H |
Zh 0o Odzj sts dzO@ ftsysadlsj, Is. j. dzO Isj &k j tcOlslz tc dzd
d dL d3j dzj dzd W ) fjHESEC dzd 3OO M j Hisoa j HOIs H
tcOL detstsB tcOL ( § d WdlssedtstcELAQzcttROAQ0J j Isfigl. sBd ©
Hi dzydlsj dzded L Ofmkzh O Odzdw o Gtstedlsy d dzi mMisdr o O
td s Ldd&jd HiB d yjt, dehsdkdhsdd csted b
sftse jdes IsjL d, Mi LHOHjded dLol dz2 JjMmisj Mmlse jdedw

ltosdgjjdzddsi © WdlstsBdtstcOL degstsBtcOL djIsts ftoesdgj dav ff 5y
dL € dz¢ ydlsj dzdats ykze mise dlsj dzdzO dzO o1 dzh dzd 9l Lt
ZOH Y s ton desisded Is § stcc Odets ¢ j dadzd nstedL tsdzls d d |
ftsye j detslsts tSteecOdzd ydes o jh j Mise 5. s HOjlsdstc Oy Odaty s dzdzg
fesyimd 5 (ool wRdshls® d HifMbtkzSIlsds ddlsj
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dLeodSOdedlsj 4§ t530ted -¥3jc. § B@dzifmjdzdlisg j dadoy d dzd
I dzy Ols HO zOtcOMilso Ols, f stcOHJ odmMtsCdlsy Is
Qo Odzdw d d2d fifS @BlgQ sUskdsle stds dzts s dz0 R Bt OIS O.
mMd d Mj BettOddy©es O jMmisjiMmlseojddw ~tH d&O
oW dzj , OC iRz d&zOydw d AW S Oyqw z0 f sy
0 Odzj 5t 20 dddp m@ddsd Sipc Masklyjddgdendd o § 51
ssova, Teoharov, 2010; J]jddLOs9a 0O d Hts.
d i301s O, COts yYywdzts dzO ftsye jdeslsts BtCOL dz
d ) fsye J detsls s B d 5 tc Ot @asdzd ded0 I Q qOfm
SEf'Odt sdzH  dzO Miste ©dzOIs O. 1 smisd § § dadets d Is
tc. r E2dzOe d wjojtdslss vy jtodtsdistedJ ) , hg
sBsteMSd Skdzskkzted C Ot ttO2MEO wBi dz€ O,

d Htclzc d . ] SH @O dp@ast Hdzd, dzd § ts @ dhlsj t
4 &ZzO0 o] s9 dzOy dzv 9 Odzj d L OB dzOIs v 9 Odzj
dzj dzd Is § d L OB dzOIs j dzd Is j fsye d ) tslso sH dzj o
I tco sdzOyOdzdzedw md MlsOlskMm60 Zigls@diEa(j dz 2zt tcjtHigtsH S @
cOMmMlso Olxf sfitc®aP] p CdMAzv 9 Odzy d HJrEBIVJESOYdw, 1
SHtstetsHdzd § tsyoe d, CilHijk ftys j dzOISO &d ¢ et dzts te (
tcOHd WBsksSkzdaiskztodslsts d ddals dzL do dets L J o3y H J dzd
| § zOdetsd3j tedetslsts dL fd yOdzj diEPls j6 tstetsfvisigd do  daj jisdztOL” jq ds
jftcd 2O Odzj Iss dzO BIdBLOMNdIsdzd L Odzj Mdlsj dzdzed 34 tc!
jlsteso © d otHAdO jtsLdw COCIts o MmMjdaMSsMmistsy Od
tc O dzOIs O.
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METHODOLOGY OF EXPERIMENTAL RESEARCH IN AGRICULTURE AND ERRORS
IN THE ANALYSIS OF RESULTS

Prof. DSc Georgi Tassev
Union of quality experts in Bulgaria
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Jets¥. H.ls. & Jjstecd
e L Mfjydoddmlsse s §O

e dsi

J HSECdZOHO | ftojHdEsy jdO o MmMddlsjLdtcOd oadH dj st
dL Mdzj He Odad W ) LjJdjHjdd]Ist d B ssHdSC O L O
dzd L d ek g ded d Hielze d dL mdzi Heo Oded v 9 Ld d3j HJ dzd §
Hisfiisdy j dzdWIsO dzO0 dzOkzC OO d ftOCIsde OO o dzOk y«
shdseodzd ctej" Cd, Csdlts My HBHEMSCOL I d&dzOHd L
tcjLEdzsOIdlsy Bl jJS¢Mfjteddg) delsOdzdzd sy dL mdzj He Odzd

szt ytseod BEREHJCO; oMt d JSmMijteddd dls; MlsOIsdml
fted OdzOdzdL O

Resume

The report proposes in a synthesized form a methodology for experimental field research
in agriculture and a methodology for laboratory, vegetation, lysimetric and other research
in agriculture, which takes into account the achievements of science and practice in
research. The main mistakes made by young scientists and PhD students in analyzing the
results of experimental research are analyzed.

Keywords: methodology; field experiment, statistical methods; analysis errors

tdLes dd
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shdzts o dz' § s d A Eyd dz" - d OmMf JicOdzls s o fted
L CMYf jtedd3d delsOdz! dzr = dMmimdzj Hise Odzad 2 .

sdzsyjo' | fhgbss@sdsedy; fodjos?2 1Smfjeddjdls, Ml
shdeCd OdzOdzdL O

i oo &3 zdZOlS O OC to s dzts dyds j ffASO d dzORKREE S ls tc O dzdzts W o «
jHGZso o] Bj dzdzs dzj ftej C1 MdzOts ©€OLo do O O fj MmdMlsj d
dLMdzj HEo Ols j dZCd o5j ssH]. uvEso O j Mfjyd¥dudd Wt
fesyj M dz0 §sdzyOs Odzj &O datse d L deOxiade |, jo AEQRH O Od
Jdzhistelzdsj dels L O oi LHj2Misoady d kftOody dedj 2O L j

dbectetsdesdidd yj MS OO dZ2OEZZCO M LOdJdEZOs 0O ) ©OLtOBTS
Octetslsjrdzdyj MSdlsj fted2tsdsd L O HBfi dzdadlsj dzdets kzo j d
Ckdzsdo dtcOffdg jsded e d H sHtsBteW o Odzgj dO S OyYj Mlsoatslsts
2O IsjLd ftesBdzj s j dzj sBrsHdBs dagjftej i fMdzOlsts H O
Md dORj tWls dOuyddd L O doOfmMsyd dd dL dkjdjddy o t©C
dsod Wstedsd d Mbtls sdsjzteldj 036 HsiJedmpCOfh DU @maAR® €1 &3 kz fd
2O MtejHOBO, d HO Mmj dCoeigh Gk kfdgbkdasdwlsB®Mmise dj
tcOMmlsj dzdvIsO. v O Mj YmMsdecO yYtojL fHtotso jyHOdz] d
gL Mmdzj Ho Odad v L dL 2yOe Odzi dzO BigGmissicddid's Od dd®j & dac
Slscdzj yHOdzj , dL Y tsdzL 9 Odzj dzO detsod ol L Bsydetsimisd
2O L jd&BjHjAddjls

sid3 smdeso dzdIlsj dBBilssHd L O Oc¢ totsdstsd3d dgP € & O lsfts thcda] s

s
0]
L

s

9dGJlsOydsdededIsj, dzdLJ BJIsteduydedisy d Y(isugmEdiggs 4 ¢
OB dZE HjdzdWIsO L O twOLoadldjlts dO twOMlsjddwlsO d
ftej HMisOo dzW 9 Ols 90y j dz ddeMistelzdsj dzls L O dzOkzydzOls ©

fsdzmSCdwlis jSChRf jteddgfdels) Is dzO ftsdzjlsts. [ St j tod d3j dzl
Isi emjhts dL Mzgzd a PiEs9 j &s yj dzv 9 Odzj dzO OCGteslsj m dzd
JWiCls dz0 detsod dz2Ouyddzed ddzd desed bkjrmrdzsdzsedd L O
sBJjSCIsdo dzs Mdatse Odzd LO odzgj HtoW o Odzj z0 dzOz ydzg
ftoesdL ©o sHMIso 5.

[fse j dsMisls O dz0  sdiS s j &g kdidhj @as® €l Hikzedls
Bk3j stsHd, d Ud SkdzsdedOdslsts tOmlsjddd Mi dL kv
fsyeoddzd, SdddBOIsdyded d OcteslsjrndduyimMéd WOSCIktsted,
Hqtej Slsdzs o GtetsdL otsHmise j dzad L Meafsdyjddels d3tOyRis H @ ddg fy
ol LEO BJYHE HBSBdOO BIs HOHJjBRO CEkdazskztcO d MmMtej H
[Mojdz ssoa® dqd&3O o ftetsf, Cts2Ists dquLtsBhts dzgj dB3tsy g
zOf tod d3j te dmlsj &3O L O sBtcOBBISC O dzO f syes Ol O
My s stsB AN fjtelztfljs Odfj] dzO Ibtstetse j o MjdlBttsBttOh j dz
d rdteBdydHd B¢ ttdsZjendded ud MS&d d&3jIssHd, Bj ~Odzd L Oy
] sdls OO ] jiI98% | s dzts FOfR).

AjdedesMdBB O toj L b dzs O dlsy s f§sdjodw Sy jteddj dzs
s | j dzj dzd Bj IssHsdzse dyded -0 @y dzdf)l§ p Odzgflyy . sy P2 MO

NIsdfdudesmls dz0 ©fdlsO; 2) fMmifOLsOdz 2de®L i o dey
fteso J ¥ HOdzy dO JCMfjtedd3 dzls o terlz M J ydoOodzdtssist
%O ttjCtdkOlsO d dzOH,BHipsSMER® 20 s§ dlsO

dtf OL 8 Odzj Ists dz0 f smtsyd dzd Is § B s cdze®t Qdzf d c @ L
GOLOB s Odzj Ists dzO 3j stsH S O I i dsiSHIG"S Oj CABRY J
iSMmyjteddsjdals fj t©OLBdEO® MM oaChkf dtsfls ©ls i MisOs dz
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ff 5fls Odzts o ¢ QjlsHOS o QUi KzO  dzO (L - dzj ta b Olsiz dz® Op O tisEPO dzls d
%O kyOfmlsi ydlj, bkwidkoko YstdkO, ftsHl dydlsj ddshls
COLftsdsy jddilsts d0 fsoltsejddvlso dd kyomlsi ydisj
slsydlsOdzj @0 ©jCtsdlsOl0 ¢ bty dakdL @V dv Is @ j dgd Isjst i {

[ibsHdC OO dO f§tsdzjpdi § Sy gestiz] dzls f sdztsy § dzd v,
fsMisOdzsa OO d tsMmdzj Hse Olsj dzdetsisls©O dzO® dL Mmdzj H
smdseo dzd J IsOf d: Wstedgz dzdteOdzj 2O yjdzd d L OHOYJd,
Emdzse v fuetso j Y H Odzj dzo d €My Jjted dzsd dzlsd , tcOL tcOB t
iSMfjteddzi desd  §imdzi Hise Olsj dzdesfyls dzO fHtetso j ) H Oc
sBtczHoOdzgj d dL BB tcoa Olsj dzded EtejHd, SOt Mji oL Jd
f sz yOo Odzai dO tjL EzdzlOld, @Rifdldnd Odiss COB 4OC O] Cdnt
fsdzzyj dzdlsjl i wOdeded L SO f) St dzj S MdesMislsO dzO dL 2y
OcGtetsdzsdzgdw dLfsdzL 9 Ols tcOL detstsB tc ® L @ 33y ds Bdzdf
sB dzOMIsls © dzO0 Is s dlatfdeigQ Isdz@ROWH L .9 G L d s dztOd ds'Oi¢ 'Os
mMeotsd M jyd¥W dydedd HidlesHd. j fsCOLOdRO MbtekzSIskztcOl
BylssHdECO L O s jYHOM dO odhS¢d JShYjteddd dals
dzOststsOlststedzq’ls; SJGJLsOuo[tsdzdzo[lsJ, dzd L j di3d Isted ydzd Is |
HOHJ d2ZO dzO Wdge. 2.

R
ol s Rsj BO O j Cshpydide
bebh. 01 . 1. £ dLfMdzj Ho QUK Is £z @dzdzts yls  dzO
UtGISdecifBG?s;ISBldﬂmsl;sz
1. so 2. u1 1 dL Mmaozj Ho O zptsats); ¢ q
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Keep soil alive,
protect soil biodiversity
tdLes g
Il ddzse dydetslsts tcOL detstsBtcOL dj, dJdzd BdesectssBteOL dj st
ftcdicsHdzs BBGEOIMIse ts. g stej H e tstOy o Oxlz] o sde@Ezd I

BJCtesstce Odzd L d3d Is J , Csdlts ddzOls tjh O O 5 L dzOyj d
BJjdzj)YOls tewiLi € MfOH ftejL HtsmdzjHdedlsj HJMjlsddzjlsd
Csdlsts tsBjLH jy©eoaOls ftesdLotsHMmsaslsts dz0 RteOded M
ftesBdzj/JO, tBWod fJjtcfG2a® QOKE | jMmjlddzlsdj L O
cOL dzssBtOLdj . ltwjL dzOMlsswh OISO ctsHddzO o jlilsto dzd
Isj &301Is © fi) Belstslsts Ar o i A tcOdzd o3 f sye Ol © 3 d
BdBtcOL detstsBtcOL  j A . 1 Oh O twsils¢ o tstg detsipdsiisid HE® BO fH!
fsCtsdzjdzdv d HO ol LMlsOdetsoadds dgOtelzh j dzd Is j J ¢ s
tcOL dzstsBteOL dy J dajL Od3j dedds o mMiztem d S OL 9 Odz Ists
MstcOlsjeddlsj LO EZftcOodzjdedj dzO MisteOded s .

10 ftojHSlsoatcOlWw o Odzj LOCkezbpto@Od § tsjlo flzgetsB B tf 5 6f B
EftcOodzj dedji dz©O fYwyejdedlsi tojmMkztend, ©fOLoOdj dzO
tcOL tcOBsIsC (, L dzO dzd W d ddztse Oydd, Mol toL Odzd M

ftsodh O Odzj zO tsBh jMlse jdzOIsO L Octedy jdesMmls d oc
BAusOL dzstsBtcOL jIsts d OCyJ dzZsdtcOdzy o) ternlz LHKGOD jIsts

sdz6 yssod :HHdsdyuo ©O, BIBWOL dessBtOL dj, JStsMmdmisj didad

Resume

Biodiversity or the variability among living organisms, is a world natural wealth. UN

investigation showed that plants, animals and microorganisms that are responsible for

food production sharply declined in the last decades. Food providing ecosystems were

worsened worldwide. Concerning the issue, UN declared 2011-2020 a Decade on
48


mailto:nedyalkova.k@gmail.com

P sf{[Jfim@gyt formy [TMWRRL O 1 vd[1 9 1 dusd R 1t dsuvrRY[HESO ([

Biodiversity. This year, World soil day f ocused on the theme with
alive, protect soi l bi odiversityo. It i's ou
generations and to restore disturbed ecosystem functions. Biodiversity is an indispensable

resource and its conservation must be a key part of countries' governance strategies.

Prevention of soil biodiversity loss requires sustainable management of soil resources,
nature conservation, investment in research, knowledge and innovation related to
biodiversity conservation, increasing public concern and attention to biodiversity issues
and focusing on soil health.

Key words: soil, biodiversity, ecosystem functions, loss, protection
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omMduséd Ydoeslsddmt¢td dd twOmlsdlsj dzdzd oedHtsej o Mmodls
Biodiversity loss.., 2019).

stsdzo j dzydwY L O Bdtdsedydslsts ttOL dzssBteOL d J

ltjL 1992 ¢ dO Mjh OO @O odmsits wOsesdzdhj o
f sHOR sBdzoj dzydw dzO [[1 L O Bdbdseduyudslsts tOL
fsodhd Odzc Oy dteOdesmislsO L O ftsMisdecOdzgj dzO EkMmlsts?2 yd
Ctsdgo J dzydWIs©O BdBteOL dzssBtcOLdjlss Mj ©WOLEdzj ¥HO d
teOMmlsj dzdv, N dotsisded,d dsdjSrtatisitistge Qdids fgidis J &3d, dats fj
@O otcl LCOBO dZ2O0 yYytses jCO f BdtstcOL destsBtcOL djlsts o
LHtIcQo smdzso dzO tSCtsdkzdzO Mtcj HO, O IO d LO ydmisd

d ft.

11 dze Otedw | t©Oo detsf tcOo j dz L WPdzjsdg tsdis ¢ & mdas] depd odsas B 16 !
G . I Mdys dudzhtiz&E Qdzdtc OB tslswils L O L dzOydlsj dzdets dzOdzOd
BdtstcOL degstsBtceOL dj o ¢ dzsB Odzj dz, ZOydtsdzOdzj dz d toj @
BstcBOISO M BjHAsMISSO d fsHtsBWe Odzgj EMmMdsygdwHOOo L
ydotsls zO0 14 dBvIsO. ) mi slse jIsmise dj M dLrdmCe O
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Ml ntcOdeddz Y syeo OO xde O, HO fOoLdd { tsdgjogjtlzsiyfs
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Mtej HO. LyoOmlsddydlsy OZOELRBILORO L O dzj sB-~BBH i3 M
fstcOHd yYytso jhCOIO HJjAdMs JtedtesHOISO M tOL k!
dLyjLo0Odzj BECtsdzs jHddz BIdzdtsdz 6OMIsdlIlsj dzdzed d Y do s
2019) . 1 jHMmbojdzdlsy Mmisdldw o MmodtsdnCYddsijL (s
dzOo sH dzj dzd @B PRz Is® tsls dzOfMJ Ctsdzd d dBJSCteststce Odzd L d
i h s OOtz tc O Is L O dzj sBrtsHd d3sMiIsls O tsls g 4 b
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[ imMibddzilsdy dzO [[1 L O Bdtdsecdydtslsts ©OL dstsBtcOL
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biodiversity 2011-2020) . & yYyjd HO Mmj dOMi teyd §tod dzOc Odzj Is
stdzo J dzydw s@Q 020 c2 @1 YtsmisdeOdzy dzO Y dotsls o & Oted3tsc
2011-202Q ®HBSfttjHjdkjd COIsts 1 iMmMijbddzijkdy do [[1 L O
(United Nations Decade on Biodiversity).

United Nations Decade on Blodiversity

dzj sts dz0 Bdtdsecdyudslsts ©OL dssBteOL dj | s
mMCdw wi L. 1TtjL 2010 ¢. BJ Htusldsyjcljsd: odjdsk
BOISO dz0O Bdtdzsedyds tOL dssBtcOLd) o [otfs
EU is declining..., 2020), L Olstse O i toj
Bdtd ydzslsts t©OL dstsBteOLdj HEB 2020 0&0f QHWIL)BI
GWzOo dzOISO d dzj Blstipisef @2Odzjyd ZOGEZB OISO dz2O B dtdZEGE d Y
o dztsh O9 Odzj Iss dzgO J CsMdMmis ddded Isd E-d@&gded W l® W fdzOss
ddemistczdsj dzls L © S OLoOdzj @O Bdbdsecdydksksts ©OL dst
LIFE.

v dZ2Ofm P $#BEPIjcduimMéd §dzO0dz L O BdsdBEAYRSES? B
qd&z0 L O yYyjdz HO fsHYiBBSEd] JWJSldodetslsts  ted dzOG Odz
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I ddsedydts ©OL dssBEeOLd)] o LjdjHjENSdls] L j dd

sfsteiH My jydoOodzdzdy HBEC &ZOH d2O [ ot j2ME OISO wd3j k
13/ 2020, 2020) BBdtsedydztslsts tcOL destsBtcOL ] o L |

BjeCdlsy, fHejHftedilsd ls [(oatsfj2mMEdwy ML 5 |
([aY). [luyjbkjde i M{oOn dO© dJLsBddkdjlkts J ©OL
momqumesms O tkkO®) @ twONdodedslsigds30 ¢ HJdz]
flsdydlsj d §os&nSdlsj §jftekud, Ssdlsts MO HEBl 6
L j &, mo ROBOd) &ed M f§sojyi Bl 30 %. { OL dz
fj &S shMissf OdMCslsts fsdLotHMise & toOfls j@Evs dis Oyl
MO drLojfmlsdd fdkjittd LO fsdl OO Gl Motlsto Bt
foj sSHEMY 0 0dzj dz20 StedLd Mmdzj H § st @&xyj st déd i i i
9jC, fttd sdLO o o¢Ldv, Gftd SOW,jlts, YW olkjyols
G tsH (q ded Q@zld “i3dedg € .

1 dBdztse d ydzts cOL dzssBtcOL 4 d&O ftsYys OO

) sdzd 1 Q00 M) ©OLdssewOLdjks d dO ydodlkj BGia
fsuysj z0O BdslO® (Kohl t al., 2014). RLTMdjHS OC
ZOh OO0 MsOdO S OLORO, U] BdEGOL s EOL @GP KO d
jesL JuOddlsj, cBOBSlkoOjddls) J kesOddLdeoOddls,

2012) . 1 8C0OLOIsj dzd Is § LO W®BdStsBdttdztsed ydoOlsO 0¢C
HdhM Odz] , 3d ¢ tetsB d O dzd2O B sdkBOMO, J dzL d d3dzO O0CIsd
BdCteostediPrzd M) §tsdzdy OoOls o tOL dzdyded Idftsej Jto
Nedyal kova et al ., 2013; Nedyal kova et al .,
2017) Ek dzOMm.

ltedydded L O dzOBOdzY 9 Odgj dzO BIdBWOL degstsBCOL dJ Ists

SsOlts Mmdtseo jdz WOCItste L O BtOFEBI]IsTH] ddPs pEusocd@® L dats f
cstemMCd dB@OMdead d tOLh Jtew o Odzj &z0 f dzsh dlIsj dzO
&ZOtcOMmiso Odzj dz0O EteBOdzdL JeOdedIsj Isjtedlsstedd, €1 Hjls
fsCtcdoOls M BiJlbtsd fted MissijO d&O Bdlstseod f&§d Mists
ftosftcQowdsgj dz2O i lsdhO. rrtwkzed ftedydded L O L OEkBJ
dLIstsyddyd, LOd temMweOdzy M Bdltsed d tesd3dh dzj dzd
(UN: Biodiversity loss..., 2019).

[Mdzso dz20 ftedyddzO L O L OCEEkZzB OISO dz0O Isg d t5tg @3 dzts ts B ts@QLO -
fteOSCIsdSdlsj, Mol teL Oded M ddzlsj daL d o dzts - Hedj dzdf[ls@ g O ddg(
ZO0 fdshlsO dO0 L jiiHjdEhSdls] L § d&3d , slsc dzj ¥ H Odzj
NdotslsddemM¢d oduHtsej, dzgjzfMmlss2yded L jdjHjdMSd §tcC
BOCMHddd®d HBBded (Biodiversity | oss: what IS
fteOCIsded © dLYtdlLoOdilss dO L jBddlsy t©ihmkztehd,
BdstcOL dgstsBtcOL djIsts MO Isjndetsej dzdeslsts dzOtclzh O Odzj

1 syo ObBOY jdz tojL j too tsOdets tHaDtc B dsjc OL

1 sys OO |j Mmdztsy dats, HdgdOBd ydzes d Y det bW dts, )

ydodlsj ttteOddL B o HtdtesHOIO. vW  j Mot tsBtoOL
C2Its ftSHHI 6O L jBjHjAEJjIsts d Y dotlsdzsei HiMlse BSiIsts
COLBo j, o®mMJ Pz dzgj Iss dzO tOMmlsj dzdwWIsO, Y dotlsdedlsj
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1 sye j deslsts BdtstcOL dztstsBtcOL d | o0 dzt Yyas © ddese s8B 6 OL

Btsls©), MmMtejH C8dlkss (Bunningé&Ji menez, 2003):
T dCtetsl dztstc © {B<@C. ISl tadgdey),  dzj MJj dzd, o tSHESEOMdzd d
T/dCtetsW Ok dzO i( f<tOts Iddfs,Ld3std] BOIsSsHI d Hts.
1/iLVOzdD G@&SDtcd, Cdz 3BBsdZd, JdemndlsteijdHd (

T/O0Ctksw OzdzO - (O] BEIzd, L J d&3ded wjtwojd, Bj Sty
GtedL Oyd d Hts.
ststej dzdIlsjy dzO tOMlsjddwisO Mihts BseO HO M ©OL G
Yyjtefwls ot@MB i vndlkzrn s §ftsys 00O, me sw o Ols d3d dad t
sls fye g ddw cOL so 516, oadzdL Ols 9 StesW dydzes oL O
(OLtsWdgSMOydw, BdEBstedL O) . ststed dzd Is g , GteczHC dIs ]
BCtesstec OdzdL di3dIsy d Y dotslksdzdIlsy .

sYUo OB@HO dz0 BdOd]] dO Ndodlj BtcOddL &]
yodlsj fjHsmlsOovwls ojmMsssedlsOddy M ©OL ddydd

]

1

fsCtedoaCO, o Stdbts ydojj Wdptzts®t wd iz @0 .8 d 56 GY
WdLduyudz® d "ddBduyudz® ftedtesHO dzO0 fftsys OO, OHP? dzO|
My j ydWdydzo ftsol ton detsfls, ZOdzd yd j Ists dzO st ¢ Oded
ntcOdzgdIsj dzdzed dLlssydzdyd d otHO HO9Ols ol L BBsy detsf
BICtosstcecOdzedL &3 HO Y doajwls fmi odsjMmisdes d HO dzOdzj
t OL dzd ydedlsj ¢ sye j dzd sxdipldediaila difdts ik, § Olts
Bej 1O Bls IstesW dydsd o tci L € gSoibbiogiversiti)d ils j OISO ( NSP

Cydd dz0 M doedlsj BtwcOddL B o ffsys OO

dz

yo jdedlsy BteeOdzdL 3 kEZyOmlse Ol o tjHdYO tsfydetsoe dzd
dz2C ydsded e Odzj dzOd i tisdpaindse @zlijs jdzO j S sdzsé d ydzO f tot
fn
2

= >
NG N

j MotswilsO HJj2detsfls yYdodl] BteeOdzdL &i3d ftotsd3j dgvls
j2dedlsj Mot2MmMlseo O. 1 tdtsydlsj dzdes o dzdwdzedj o ternlkz t
©O HEZfCd, Is iz dzg dzd , Isj Mded JtosnatsHd d EIPEHSdEBI§ d o
BSLO2ddyd, SCBjlt ttOLEBRCoa 0O ftsysOO. 4 Iktsa O M
OSHO ©® HI dzBtsYyddz@, O d Cttejdzdlsj dzO tcOMmilsj dedw Is O
s | dets-f del Istoas] Is J fsyoe d. rdotsisdzd s § cOLHiISB Y 9 Ol
tcOL d&3j Mo s f S0 O, ftoj &3d Mlso Ols cd dz0O tOL dzd ydzets to
ftosyj mMdlsy dzO dBddzj tcOdzdL Oydw dz0 tstecOdedydedlsj o
Ctcl 5o tcOISO dz0 ~tOdzdIls) dzdzd sy Jjdzj 3 delsd. & tcOL dzts
BISCtoststee OdadL BB Isj  sSHHI toy]OIsf dftstsiusetgjtsatz(lsits L[ Hifelfse jdzO
My M Mistsd © ©WOLEWLOYHOdzy 2O 3 telsodlsj tstee Oded ydad
Motsddd L O tOMmisjddwisO "tcOdedlsj dzded o j N jfMlsoa O. [ (
JbsCMdeOyYydwy dO L O temdlsj dzd, tslsB dziofj Cooddjdigts HARO @
1§ ydW dydedd3diinjcteadmdizizd Ml j 0 ddzj dzd v, Eme swWe Odzai dzO
stecd
tc ©

o
dz
dz

dzdlsj dzO teOMmlsjddwlsO MO o WSO otcl L CO f &g
dedIsj dzded o j M jMlso O, tOMmlsjyded Rtstedissded d L O dl
sls ttact@dzdc OttOds O dsteBOdzdzs tsfyi M j fjlsew e Odzj dzO |
2O fyo O®Os sidzceo dzO MiejHO L O wWOLoadIsdjy d dL A
f sz yOo Odzj &O L HE©Oo Sidzse dzO s @ MAsydcsitirezds@ sl o 5 H Iz §
biodiversity).
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[0 Mftejds LOEGYBEBR) dztizg®BOL dj o § Yo OO

1 OO Blseatstedetsmis j HO LOfOLdd3 ftsyadlsy ydmisd
gz ftcjHodH, Y BIdtdsScdydtslsts ttOL dstsBtOL dj |
stcewB9® O HO BI HJ] Cdz¢ yso © yofmls tls MistcOlsj e ddlsd

1 HO Mftejdd LOekBdlsy d2O Htsyejdets BItStcOL destsBtcOL C
tcOMisdlsj dzdetsMisls© © cEwOHMEdI] ©O2B8ded d s OL 9o Odzj
cOL OB IS d, L dzO dzd W d ddtse Oydd, Mol toL Odzed M

fsodh O Odzj 2O sBEHEMEH g O dL @ ded B3O dzd | ol torkz
BdStOL dzstsBtcOL djIsts d OCyj dzls tcOdzj ol cnlz LH©OS
EmMsts2ydets EftcOo dzj dzd J ZzO0 fsye jdedlsy tej Mztemd,

tcOL Ed@idzd ctcOdzdyd, tHBolststedzO bk slstcj B O dy@f Sijlztctso d dz

L
oz
L O

l i h Odgj dzO ftcdqtctsH OlsO 9- dasdhed w ) lsyedoelsty Iss d W dzO
BdGtOL destsBtcOL )] Hts 2030

10 20 &O2 2020¢ g[otetsf j2MC OO stsddmdwy ftedj
tcOL dzestsBtcOLdj, © SCStwists fj ftoj HdZOCOIs € tsdgl toj Isded
BdstcOBWBISd jIsts HEs 2030 ¢. dtjH IsW a0 sis 8@ dzfipl st
jotwstf j2MCdlsy MkzatL jkdd fdashd d d@BstejlsO o jWjicCl
ptcl h Odzj eEDLUO?2 10 % bk L jdkjHj&NSdlj Ljdd ¢
ZzOdzH " OW Is O. 1 0B jdzvL 90Ol MO tmwisl fipls @ d28 afw oRjderd dz0
JeSsmdmisyg &3d d g €d, f sHtsB W 8 Odzj dz0 Mmi Mistswded j Is
odHtsa j o [ H, LOMNdIsO dg® fyjdzdlsjy (ssfteOh dlsj dzdlsj
tsL § dzj dzv 9 Odzj ZO CtOHBe jlIsj, s d i3lz dzd tc O dzj dzO B
LJBIHJAEMNSd ftOCIsdsd, Hsf ted dzOfmwh d L O Bdtdztse d Yy
2O Mmi Mistswded jIsts dzgO jotetsf j2MCdlsjy ctsted.

Il fesdish dO0 MmMteOlsjecdwilsO hj M dLftdte Ok d doj
stsdatt jtoj dzeydwIisO 20 MbstwwOdedIlsy ¢ s tsdzo j daydfjv,ls O¢ VOIS t
hj Mg MmiMmMssd ftejL 2021 ¢. d hj Misdscdy L O teC
2O [J1 LO Bdtdtseduydetslsts tcOL dzessBtcOL dj (Vrashtan
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Resume

The paper analyzes the dynamic development and the current state of organic production
in Greece, as well as the evaluation of systemic and specific problems faced by producers
of plant organic products. It is noted that the first farmers to engage in organic farming on
small plots were in the early 1980s. In Greece, the main characteristics of the organic
farming sector are the clear tendency to increase the cultivated area and their
geographical inequality. According to statistics from the Ministry of Rural Development and
Food, in 1993, the area of organic crops was only 591 hectares, in the following years it
was increased significantly and in 2018 reached 156,918 hectares corresponding to 4.87%
of the 3,221,680 hectares of arable agricultural land in the country. The main organic crops
are olives, legumes, cereals, vines, vegetables and citrus fruits with different percentages
of each crop. In 2018, 31,397 farmers were active in organic farming .The main problems
that limit growth are the lower yields compared to conventional agriculture, the lack of
technology, the small size of the holdings, the limited scope of the domestic market and
the high prices. However, the existing, but also the potential comparative advantages for
organic farming are so strong that our country can get a larger share in the global market
of organic products.

Key words: biological agriculture, clean agrrcultural production,organic farming, , crops,
problems.

Introduction

Intensive agricultural activity has led to the pollution of rivers, lakes, seas, the degradation
of forest ecosystems, the desertification of soil, the destruction of natural habitats and the
extinction of rare species of flora and fauna. During the second half of the 20th century,
another problem became significant: a reduction in the content of vitamins and trace
elements in crop production and an accumulation of harmful substances (nitrates,
pesticides, hormones, antibiotics, etc.) in both plant and animal products due to soil
degradation.( Gustavsson et al,2011) High doses of mineral fertilizers, numerous
treatments with chemical plant protection agents, violation of the technology of their use,
intensive soil cultivation and deep plowing have led to a whole series of negative
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environmental consequences. In 2015, organic farming was practiced in 179 countries and
dependent regions of the world (in 2000 there were about half of them), and in almost half
of them, the production, processing and consumption of organic products are regulated by
the relevant local legislation. , establishing biological standards.Organic farming is one of
the most promising agricultural sectors of any country with a rich resource potential, as
evidenced by the following data: during the period 2000-2015, the area of agricultural land
used in the world, adopting relevant technologies, increased by average rate of 10% per
year and reached the level of 50.9 million hectares. The global market for organic products
has grown more than fivefold - from $ 18 billion in 2000 to nearly $ 100 billion in 2015.
According to some expert estimates, the market for organic food and beverages will grow
by an average of 15.5% per year during the period 2016-2020. Organic farming in the
world is a locomotive for the development of hundreds of thousands of small and medium
agricultural producers. The production of organic agricultural products is a very promising
direction of agriculture for small-scale producers, which requires the use of modern,
organic agricultural technologies based on the synthesis of the latest achievements of
biological science and engineering, adapted to local conditions. Organic farming holds its
unique position and can coexist with intensive agricultural production. According to the
International Federation of Movement for Organic Agriculture (IFOAM), organic agriculture
aims to work with ecosystems, biogeochemical cycles of substances and elements,
supporting them and gaining the result of the
farming is a production system that supports the health of soils, ecosystems and humans.
URL: https://shop.fibl.org/fileadmin/documents/).

In the structure of the needs of the modern consumer, the need for environmentally
friendly products began to take a growing place. This is due to reasons such as the
constantly deteriorating quality of the environment, the desire for a healthy lifestyle, the
increase in morbidity and mortality due to the use of low quality products, the increase in
popularity, especially among young people, the environmentally friendly behavior etc. In
developed countries, with an environmentally friendly market, agricultural products are
growing dynamically. The increase in living standards, especially in European countries,
has helped to change the attitude of consumers towards food products in order to increase
the demands not only for quantity but also for quality, as well as to minimize health risks.
The demand for organic food has increased and abroad, the development of organic
production has continued for the last 30 years. However, an important chapter in the
history of organic agriculture was the creation of Rules and Legislation, which give specific
directions, while the recording of the course of organic farming officially begins.

In Greece, organic farming started in the early 1980s, by several amateurs and people
interested in environmental protection. At a more professional level, Greek efforts were
based mainly on export interest. In 1983, we have the first. For example, in the region of
Aigio (Peloponnese), with the cultivation of Corinthian raisins for export to the Netherlands.
This example was followed in 1985 by the area of Mani (Peloponnese), with organic olive
oil, again for export. . Organic production started getting the appropriate attention in
Greece, around 1992 and flourished since 1995 when the implementation of the financial
assistance program was initiated under Regulation 2078/1992 and subsequent of
Regulation 1257/1999 (Papatheodorou et al, 2007). Organic production in Greece is tested
and certified by private operators approved by the Ministry of Agriculture, to test and certify
organic products acording to Regulation (EC) No 834/2007 and the Regulation No
889/2008. (Sdrolias et al,2014) .The inspection system does not include any economic
factors. In general, prices of organic products are increased about 25-30% compared to
those of conventional products. In Greece, the control and conversion period starts by
signing the corresponding contract with the testing and certifying body and notice of entry
to the competent department of Rural Development follows. Afterwards the field is
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inspected in terms of fertility, ways of maintaining and increasing it, as well as storage
facilities and how crops will be organically protected from pests and diseases (Tseles, D.&
| Efthi miadou, 2011) .)

Materials and methods

During the drafting of the article, such scientific research methods were applied as the
study of domestic and foreign scientific literature and the regulatory framework for the
research topic, generalization of the received information, economic and statistical
analysis, analytical and comparative method.

Results and Discussion

In the early 1990s, organic farming expanded to include both products and areas. Thus,

we have the production of citrus in Laconia, viticulture in Naoussa, kiwis, cotton, cereals in
various parts of Greece. The interest is growing, as most of these products, which are
controlled and certified by European organizations, find a good way out mainly in Western
European countries. For the period up to 1992, however, there are no official figures for
the cultivation of organic products Then, a milestone in the development of organic farming
was 1993, the year when the implementation of Community Regulation 2092/91 on
organic farming began (albeit with a delay of two years). Since then, the official recording
of the course of organic farming in our country begins, which is rapidly evolving. From 590
hectares (ha) of farms in 1993, an increase of 267070 (ha) was achieved in 2000 (fig. 1).

25000 21.457
20000
15.402
15000
9.999
10000
5.270

5000 2.401

o 1.182

0
1993 1994 1995 1996 1997 1998 1999 2000
Ha

Fig. 1. Annual development of the areas (thousands of hectares) of organic farming in
Greece.

Then, a milestone in the development of organic farming was 1993, the year in which the
implementation of Community Regulation 2092/91 on organic farming began (albeit with a
two-year delay). Since then, the official recording of the course of organic farming in our
country begins, which is rapidly evolving. From 590 acres of organic farms in 1993, it
reached 26,700 ha in 2000.

The higher increase in acres of organic farming is observed in 1996, when the EU
Regulation 2078/92 on subsidies for the production of organic products began to apply in
our country. The total area of organic agriculture at the end of 2000 corresponded to 0.72%
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of the total cultivated area in Greece. This percentage, compared to the EU counterparts,
is the lowest. On the contrary, the annual growth rate observed in Greece is one of the
highest in the Community. Significant impetus to organic farming was given by the subsidy
programs of the period 2004-2006 which resulted in the more than quadrupling of arable
land (from 389,000 hectares to 170,000 hectares, ha) and the more than tripling of organic
farmers (from 6,186 to 23,880). However, due to the limited scope of the new programs,
there was some stabilization, while in 2010 and 2011 a significant reduction in size was
recorded. In 2011 there was for the first time a reduction of arable land by -23% compared
to the previous year. Given that the impact of the economic crisis was not decisive for this
development (since the course of international markets remained positive) it is concluded
that the main motivation for many farmers to be active in organic production was subsidies
and not business vision, the ideology or ecological concerns.

The total biological area in Greece in 2011 was 2,130,276 thousand hectares, of which
121,305 thousand (ha). (56.9% were arable land and 43.1% pastures and meadows. Olive
cultivation covered a total of 42.8% of the total cultivated organic land (31% olive oil and
11.8% edible olives), cereals together with rice 22.1%, vineyards 4%. In Greece, there is a
faster growth in the area of organic production. This figure in 2014 was 245.8 thousand
hectares, which is 1.9 times more than in 2011. In percentages, this area is only 0.11%,
the number of farms engaged in organic farming is 68, the number increased compared to
2011 by 38.8%.(ELSTAT),

Table 1. Number of BIO-Companies (Farmers and processors) and areas (cultivated and
pastures) the period 2001-2019.

NAMBER | EVG | CULTIVATE] EVG | ... T EVG | TOTAL| EVO
YEAR  OF LUTION  AREAS | LUTION "> URE LUTION  AREAS | LUTION
COMPANIE{ % ha % % ha %
2001| 6933 - 31,118 ; ; - ; ;
2004| 9,002 298 70625 | 1269 | 196234 - | 2671599 -
2007| 24720 | 1747 | 152117 | 154 | 127771 | 349 | 279804 | 48
2010| 22855 76 157606 36 | 150215 | 170 | 300821 | 107
2013| 23560 31 88426 | 39 | 205180 | 965 | 383606 | 238
2016| 23431 0.5 102165 | 195 | 220410 | 186 | 340584 | 107
2019| 33716 439 | 170002 | ®2 | 349749 | *°° | 528751 | 43

In 2018 in Greece, there were approximately 492,627.46 hectares (ha) of biological land,
including pastures, but also land that is in the process of conversion. Greece ranks tenth in
Europe of 28, representing 3.3%. 68.30% of these areas, for Greece, cover the permanent
pastures and meadows. The arable lands 31.85%, 52.17% concern areas with arable
crops, while about 35.87% are covered by the permanent organic crops. In total, the areas
of organic represent 1.53% of the cultivated areas of the country, as shown by the latest
available data of the Hellenic Statistical Authority (ELSTAT), for 2018, while based on the
same data 35.7% concerns areas which are in the process of conversion to organic.
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Impressive is the unequal distribution, which is observed among the cultivated products,
which have been included in organic farming. Thus, in 2018, essentially, six products
account f or ab o wtopsthatbave beem ecluded & argaai¢ farming: olives
(50,085.34 ha) with 31.91%, cereals (including rice) (47,327.54 ha) with (30.16%), fruit
plants (legumes and protein crops) (21,247.42 ha) with 13.54%, industrial plants (11,429
ha) with 7.28%, vines (4,423.92 ha ) with 2.81% and citrus fruits (1,811.19 ha) with
1.15%.www.minagric.gr). They follow in small percentages: acorns, fodder plants, fruit
trees, etc (fig. 2).

Fruit plants
(legumes, etc.);
13,5

Pastures; 68,2

Industrial
plants; 7,28

Fresh
vegetables;
1,19
Citrus fruits; 1,15

Olive ; 31,91 )
Vineyard; 2,81

Fruit; 0,75

Fig 2. Distribution of biological areas in Greece.

The reasons for the large differences in the cultivation rates of the various species and
especially the dominance of olive cultivation are:

1 The organic production of olives is differentiated in terms of fertilization (green and
animal fertilization) and the fight against thrush (traps instead of spraying). But there is
already enough know-how in this type of crop, which does not exist in other crops.

1 7 H G UBhg cost of organic olive cultivation is not significantly higher than
conventional. Also, the subsidy given to olive growing was quite satisfactory. This subsidy
was an incentive for the development of small, abandoned olive groves in various
mountain communities.

1 The demand for organic olive oil as a typical Mediterranean product is always high
and its price abroad is good. The increase in this demand was also due to the very positive
promotion of the Mediterranean diet, which is largely based on the use of olive oll.

1 The cultivation of olives has a tradition of centuries, especially in the semi-
mountainous areas of southern Greece. There are excellent indigenous varieties while in
many parts of the country the traditional, extensive way of olive cultivation still survives. On
the other hand, practically, organic olive cultivation does not differ in many respects from
the traditional one.

i There is an ease of converting some crops over others due to the existence of the
necessary know-how. In general, in most tree crops (e.g. peaches, apricots, cherries,
59


http://www.minagric.gr/

P sf{[Jfim@gyt formy [TMWRRL O 1 vd[1 9 1 dusd R 1t dsuvrRY[HESO ([

pears) in Greece there are still significant technical problems that need to be investigated
and solved.

In the regions of the Peloponnese and Western Greece, we observe that the higher
percentage of organic agriculture is distributed. On the contrary, the percentages of
Epirus, Eastern Macedonia-Thrace, Thessaly, Central and Western Macedonia are very
small. There is also an unequal distribution even by prefectures of the same region. The
first ten prefectures in organic farming areas are: Laconia, Achaia, Lesvos, Messinia,
Heraklion, Boeotia, Argolis, Piraeus, Arcadia, Corfu. In Greece, organic farming started in
the early 1980s, by several amateurs and people interested in environmental protection. At
a more professional level, Greek efforts were based mainly on export interest. More
specifically, in the regions of Peloponnese (16%) and Western Greece (21%), we observe
that 37% of organic agriculture is distributed. On the contrary, the percentages are very
small: 12% in the North Aegean, 11% in Thessaly, 10.3% in Central Macedonia, 7.9% in
Crete, 6.7% in Central Greece, 6.4 % in Eastern Macedonia-Thrace, 4.7% in W.
Macedonia, 2.8% in Attica, 1.3% in Epirus, 1% in the lonian Islands and 0.3% in the South
Aegean. (A.Dagkalakis,2013).There is also an unequal distribution even by prefectures of
the same region. The first ten prefectures in organic farming areas are: Laconia, Achaia,
Lesvos, Messinia, Heraklion, Boeotia, Argolis, Piraeus, Arcadia, Corfu. Due to the different
climatic, soil and other conditions, there is a high specialization of the regions of the
country. Thus, 88% of the farms of the North Aegean islands, 78% of the Peloponnese, 73%
of Attica and 65% of Crete specialize in oil production, while in cereals 52% of the farms of
Central Macedonia and 30% of Thessaly. (A.Dagkalakis,2013).

Most manufacturing and trading companies operating in the sector are small in size and
usually of a family nature, while in the larger ones the organic ones cover a relatively low
percentage of their total turnover. According to the Ministry of Rural Development and
Food, at the end of 2011 there were 18,415 organic farmers, 1,506 processors, 5
importers and 27 wholesalers and traffickers, while in 2019 there were 31,9670rganic
farmers, 1,642 processors, 44 importers and 52 exporters (Table 2)(www.minagric.gr).

In 2011 the distribution of processors by activity results in a high concentration of
companies in "Manufacture of vegetable, animal fats and oils" (mainly olive oil) with 721
processors (38% of the total), in "Fruit and vegetable processing” with 278 (14.7%), in
"Beverage production” with 233 (12.3%) and in "Wine production" with 207 (10.9%{A.Dagkalakis,
2013).

Table 2. Businessmen Categories in 2005-2019 periods.
Businessmen Categories 2006-2019

Rigistered Businessmen 2006 2011 2015 2019
Total Registered 24,660 19,953 22,765 33,705
Businessmen
J Producers 23,618 18,415 21,188 31,967
d Processors 1,039 1,506 1,526 1,642
C Importers 3 5 9 44
D Exporters 0 27 42 52
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Conclusions

The prospects of the Greek market despite the ongoing economic crisis remain positive
while the development of the international market continues at high rates. Consumers'
belief that organic products are more nutritious, safer, tastier and more environmentally
friendly is becoming increasingly entrenched and an important factor in increasing their
attractiveness. The scientific documentation of the above, despite the reaction of strong
interest groups that question the results of the studies, contributes significantly to the shift
of consumption to organic products.

An important incentive to engage in organic farming is the possibility of achieving a higher
income compared to conventional. Despite the lower acreage yields and the relatively
higher production costs of organic farming, satisfactory efficiency seems to be achieved
due to higher producer prices and subsidies. Production losses in organic farming
compared to conventional vary depending on the product and growing conditions.
According to the study of Piraeus Bank, it is noted that in a period of serious economic
crisis such as the one that exists in our country, the development of organic farming can
make a decisive contribution to combating unemployment and the more rational use of
limited financial resources. The jobs created in organic farming are more than conventional
ones since many jobs are not done by chemical but by manual or mechanical means,
while the economic autonomy of the farms increases due to the lower inputs required.

The main problems that limit growth are the lower yields compared to conventional
agriculture, the high dependence of production on subsidies, the small size and limited
size of the domestic market and the high prices that limit its expansion, the inadequacy of
distribution networks and price competition from low-cost countries. According to the
analysis of statistics for organic crops, from 2011 to 2018 it appears that more than 80% of
organic land was covered by "easy" crops that do not require special care or know-how.
Examining the outputs of the register of companies active in organic production, it is easy
to see the opportunistic mentality of entrepreneurs, especially those involved in trafficking.

Existing and potential comparative advantages for organic farming such as excellent
climatic and soil conditions, very low pollution compared to other countries, high quality
products, high international recognition, positive structural production conditions, ease and
The low cost of converting large areas to organic, is so strong that Greece can in a
reasonable time be turned into a "biological paradise” of Europe.
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Resume

An analysis of the pathogenic microflora of sunflower was performed and was determined
by its composition. The degree of spread and development of pathogens on selection
samples was determined. Dominant species have been identified. The factors contributing
to the development and spread of diseases were analyzed.

Key words: pathogens, microflora, sunflower, diseases.

INTRODUCTION

Among European countries, Ukraine is one of the leaders in terms of fertile soils and crop
diversity. Historically, the territory of Ukraine has developed such agro-climatic conditions
that allow the cultivation of cereals, legumes, industrial, vegetable and fruit crops. Odessa
region is located in the southern steppe zone of Ukraine, in its western part. The climate is
characterized by high temperatures and lack of humidity. Under such agro-climatic
conditions, sunflower is of great national economic importance, widely used in the food
industry, fodder production and technical industry (Nikitchin, 1993). Growing sunflowers is
economically justified. Sunflower oil contains vitamins D, B, A, E, K, physiologically active
compounds (phosphatides, stearins). Biologically active linoleic acid is indispensable in
human nutrition.

In the production of fodder, products obtained from the processing of sunflower are used:
sunflower cake and meal, which contain up to 48% protein. Sunflower husk is used to
produce pellets for heating, technical alcohol, yeast and furfural for the technical industry.
Sunflower contains many nutrients: 1 ton of sunflower flour corresponds to 800-900 kg of
oats or 700-800 kg of barley in nutritional terms. In addition, sunflower is an excellent
honey plant, from 1 hectare of sunflower you can collect 20-40 kg of honey (Lukomec et
al., 2011).

Today in Ukraine are zoned varieties and hybrids of sunflower from local and foreign
selection of different groups of maturity and resistance to herbicides. Under favorable
agro-climatic conditions and modern cultivation technology, the yield of sunflower can
reach 3 t/ha. Often, if crop rotation and agronomic measures are not observed and there is
a shortage of funds for mineral fertilizers and preparations for crop treatment against
harmful organisms, there is a high probability of spreading dangerous diseases (Balan,
2001; Balan, 2002).

According to their impact on plants, diseases can be divided into 2 groups. The first
includes diseases that cause death and decay of sunflower baskets (sclerotinosis), white
rot (Whetzelinia sclerotiorum (Lib.) Korf & Dumont), gray rot (Botrytis cinerea Fr.) or severe
oppression colored parasitic broomrape (Orobanche cumana Wallr.). Most of these
diseases are characterized by a short period of development, as a result of which the
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affected plants die quickly. The second group consists of leaf diseases that indirectly
affect, do not cause death, but with strong development significantly reduce the yield. This
group includes rust (Puccinia helianthi Schw.), Leaf spot septoria (Septoria helianthi Ell et
Keel.), Alternaria (Alternaria Nees.), Phomosis (Phoma helianthi Aleks.) And false powdery
mildew (Plasmopara helianthi Novot.f. Nova Helianthi).

Particularly noteworthy is the sunflower phomopsis or the dark heliantia gray spot on the
sunflower stems. This disease was subject to internal and external quarantine in Ukraine
until 2002. Some questions of the etiology and pathogenesis of this pathogen are still
being studied (Balan, 2002). The leaf spots have a long period of growth and as a result of
their massive development the leaves dry out prematurely. Verticillium (Verticillium dahlia
Kleb.) occupies an intermediate position. In connection with the oppression and drying of
the plant, the disease can be attributed to the first group, but according to the
manifestation of leaf spot disease in the beginning it can be referred to the second group.
In addition to fungal diseases of sunflower, there are also bacterial, viral and micro plasma
diseases (Petrenkova et al., 2004).

The main goal of this study is to analyze the pathogenic microflora of growing sunflowers
and to clarify its species composition. The secondary objective of the study is to determine
the extent of spread and development of pathogens on breeding samples and to identify
the dominant species.

RESEARCH METHODOLOGY

The object of the study are pathogens of infectious diseases of sunflower of 50 varieties
and hybrids of sunflower demonstration variety testing of local and foreign selection of
different groups of herbicide resistance from the collection of the Department of Selection
of Oilseeds of the Breeding and Genetic Institute of Ukraine.

The study was conducted in the experimental farm "Dachnaya" of the Breeding and
Genetic Institute T National Center for Seed Production and Variety Research of the
National Academy of Agrarian Sciences of Ukraine (village Dachnaya, Belyaevsky district,
Odessa region) in 2018-2019.

The determination of the species composition of the pathogenic microflora was performed
on sunflower plants in the filling and ripening phases of the baskets (August). The
experimental fields are located in typical conditions for the Southern steppe of the flat relief
of the southern chernozems. The counting area of each sample is 10 m2. The experiments
were performed in duplicate. Sowing is done in late April - early May.

Determining the species composition of the pathogenic microflora, the spread and
development of diseases, great importance is given to the meteorological conditions
observed during the growing season. The distinguishing feature of the summer vegetation

period of the plants are the temperature drops from very high (35-4 5AC) to meder a
20AC) , and the drought is often replaced by
study period were extreme; the average daily air temperature was higher than the average

for the regionwith3-5 AC wi t h moi sture deficit.

The analysis of plant damage by diseases was performed visually, according to generally
accepted field research methods (Dospekhov, 1979). Plants with signs of damage were
labeled on scales, according to each disease from the samples taken. The spread and
development of diseases are recorded. To determine the pathogenic microflora,
phytopathological studies of the affected parts of the plant (leaves, baskets) were
conducted in the Department of Phytopathology and Entomology at the Breeding and
Genetics Institute of Ukraine.
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External examination and microscopy were used during the phytopathological
examination. The analysis of the affected tissues was performed by an anatomical
method, using incisions of necrotic tissue and viewed under a binocular microscope. The
plant material was further studied by biological method. The diagnosis of pathogenic
microflora was made during the formation of sporulations (Bilay, 1982; Sokirko et al.,
2014).

RESEARCH RESULTS

The analysis of samples of 50 lines and hybrids of sunflower in demonstration testing of
different groups of maturity and resistance to herbicides, 12 pathogens were identified: 11
of fungal origin and tracheobacteriosis (vascular bacteriosis). The diseases were
diagnosed by obvious external symptoms specific to a specific disease, which were
confirmed by laboratory phytopathological studies. The results are shown in Table 1.

Table 1.
Species composition of the pathogenic mycobiota of sunflower in Odessa region in 2018-
2019
Pathogen Nad”."e of the Symptoms of the disease
isease
The shape of the basket, there are greasy
Bots yd i rnPesrre Gray rot stains on it with a gray coating, the cap
collapses
Sclerotium Ash rot Brown spots on the stems, the parenchyma is
Taub. destroyed, the plants wither
Pl asmopar a| Fake powdery Growth retardation. Light green spots on the

leaves, light gray color of the spores on the

Nov.ot mildew underside of the leaves
.E rysiphs Powdery Powdery color on the leaves, over time it turns
cichor ace mildew brown, the leaves are fragile
DC. Hel i ar '
Puccinia H On the leaves below small, powdery orange-
Rust
Schw. brown pustules
The leaves have brown spots, over time it
Phoma heAlied Phomosis spreads to the stalk and root of the stem
(similar to phomopsis)
. On the leaves the brown spots pass to the
Phomopsiiasnt . . .
Phomopsis stalk and the stem along the veins with a
Mun€Cwet . )
triangular shape
Septoria H Septoria The leaves have round yellow spots with a
EIl | et K P bright cover, which darken over time
Asachyta he

Abr amow.

Ascochitosis

Dark brown spots on leaves and stems

Al t e rMNeaersi.

Alternaria

Necrotic spots with olive color on the leaves
and stems

Verticill:@
KI eb.

Vertical wilting

Systemic vascular damage, wilting, yellowing
and drying of the leaves

Bacteria of

Pseudomon

Bacterial wilt

Oily spots on the leaves, the leaves wither and
dry out. Black stripes on the stems and stalks
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Table 1 shows that 12 pathogens were identified in sunflower samples i 11 of which were
of mycological origin. Pathogenic microorganisms form a typical spore formation, which
further determines their systematic position. There are 2 types of rot i gray (basket shape)
and ash rot (stem shape). True and false powdery mildew have been diagnosed. Leaf
spots have been identified: alternaria, ascochitis, septoria, phomosis, and phoma. They
have their own characteristic shape and color of the spots. Rust is clearly visible on the
leaves in the form of protruding orange pustules. Verticiliasis developed very actively, in
the form of spots on the leaves, turning into wilting all over the plant. In isolated cases, the
bacteriosis manifests itself in the form of black stripes on the stem and oily spots.

The analysis of the phytosanitary condition of sunflower allowed us, in addition to the
species composition of pathogens, to determine the degree of their distribution and
development, to identify the dominant species, the results of which are presented in Table
2.

Table 2.
Distribution and development of sunflower pathogens in Odessa region in 2018-2019
Devel opment i nd
Name of
Pat hogen . : . Pat hog
Ol'SeaSD'S’tr'develop Leve
% 0,
%0
Scl er ot i unTabuab Ash ro 0,5 0,01 Mi n
Botryti fecisn Gray r 2,0 1,0 Mi n
Bacterhiea gefnuy g o 10,0 0,5 Mi n
Pseudomona
Phomopsis he Phomops 15,0 7,0 Aver g
Mun€wet . P ' ' )
Septoria he |
El | et Ko Septor 16,1 7,0 Aver g
Erysiphe <cich ]
DC. HEl i an Powdery 16, 2 8,0 Aver g
As cohyitan thlei Ascochi 17, 2 9,0 Aver g
Abr amow
Al t erNeaersi a Al t er n4 18, 3 8,0 Aver g
PucciniaShaéalwi Rust 20,0 9,0 Aver g
Pl as mopar aNadwed Fak.e POy 25,0 10, 0 |Aver g
mi | dew
Phoma h @lliea&knrs Phomosi 31, 3 19,0 Ma X
Vetri ci Il I i Kmed| Verti cal 33,0 22,0 Ma X
1L HT 0, 34 0, 38

Analyzing the results of the research, 3 levels of distribution and development of
pathogens on sunflower can be determined:
U minimum 1 up to 10%;
U onaverage 1 up to 25%;
U maximum i over 25%.
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At the minimum level of development, 0.5-2.0% of the prevalence and 0.01-1.0% of
the development of pathogens from ash rot (stem form) and gray rot (basket shape), as
well as bacterial wilt i 10% of the spread with 0.5% development.

At the average level of spread and development, such pathogenic organisms
appear as:
U Phomopsisi 15% of the spread and 7.0% of the development.
Septoria T 16.1% of the spread and 7.0% of the development.
Erysiphe i 16.2% of the spread and 8.0% of the development.
Ascochitis i 17.2% of the spread and 9.0% of the development.
Alternaria i 18.2% of the spread and 8.0% of the development.
Rust 1 20.0% of the spread and 9.0% of the development.
Powdery mildew i 25.0% of prevalence and 10% of development.

[t et et B et S e et o

At the maximum level of prevalence and development are: Phoma i 31.3% of the
prevalence and 9% of the development and Verticilosis i 33% of the prevalence and
22.0% of the development.

CONCLUSIONS

1. Analysis of the pathogenic mycobiota of sunflower in the agro-climatic conditions of the
southern steppe of Ukraine allowed us to identify 12 pathogens, including 2 types of rot 1
gray rot (Botrytis cinerea Pers, basket shape) and ash rot (Sclerotium bataticola Taub,
stem shape). True (Erysiphe cihoracearum DC. f. Helian) and false (Plasmopara helianthi
Novot) powdery mildew was diagnosed on sunflower leaves. Leaf spots have been
identified: Alternaria Nees, Ascohyta helianthi Abramow, Septoria helianthi Ell et Keel,
Phoma helianthi Aleks, Phomopsis (Phomopsis helianthi Munt.-Cwet). They have their
own characteristic shape and color of the spots. Rust (Puccinia helianthi Schw) in the form
of protruding orange pustules was clearly visible on the leaves. Verticillium dahliae Kleb
developed very actively, in the form of spots on the leaves, turning into wilting of the whole
plant. In isolated cases, the bacteriosis manifested itself in the form of black stripes on the
stem and oily spots.

2. The analysis of the phytosanitary condition of sunflower allowed us, in addition to the
species composition of pathogens, to determine the degree of their spread and
development, to identify the dominant species. At the minimum level of development, 0.5-
2.0% of the spread and 0.01-1.0% of the development of pathogens from ash rot (stem
form) and gray rot (basket form), as well as bacterial wilt are observed, respectively i 10%
of the spread and 0.5% of the development. At the average level of spread and
development, such pathogenic organisms appear as: fomopsis i 15% of the spread and
7.0% of the development; septoria i 16.1% of the spread and 7.0% of the development;
powdery mildew ¢ 16.2% of the spread and 8.0% of the development; ascochitis T 17.2%
of the spread and 9.0% of the development; Alternaria i 18.2% of prevalence and 8.0% of
development; rust - 20.0% of the spread and 9.0% of the development; powdery mildew i
25.0% of prevalence and 10% of development. At the maximum level of prevalence and
development are: phomosis i 31.3% of prevalence and 9% of development and verticilosis
T with 33% of prevalence and 22.0% of development.

During periods of changing humidity and high temperatures, there is a possibility of latent
development of diseases, some pathogens in the field are insignificant and may not be
visually identified. Laboratory phytopathological examination is required. In general, the

67



P sl Jlimr@gyt formy [TiMURRL O 1 60[1 ¢ 1 dusd R 1fdPsURY[HSO

weather and climatic conditions during the study period and the varietal characteristics of
sunflower did not contribute to the mass development of pathogens.
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Resume

The purpose of this report is to show the integrated policies requirements underpinning EU
regulations and the package of measures introduced in December 2015 for the
introduction of the "Circular economy"” to achieve the principles of resource recovery,
introduction of production practices for low-carbon energy, regeneration and re-
carbonation of soils, development of soil micro flora, restoration of soil moisture protection
for guaranty soil fertility .

Keywords: resource recovery practices, protection and restoration of soil
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INFLUENCE OF SUBSTRATES ON THE OUTPUT AND QUALITY OF VEGETATING
GRAPE SEEDLINGS WHEN GROWING THEM IN A GREENHOUSE
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Resume

The paper presents the results of studying the effect of substrates on the yield and quality
of vegetative grape seedlings when grown in a greenhouse, and their survival rate when
planted in permanent places. As a result of the research, it was found that the highest yield
of vegetative seedlings, 94% and 90%, was in cuttings planted on a mixture of Coconut
substrate + perlite (1: 1) and Coconut substrate + soil + sand (1: 1: 1). The minimum yield
of vegetative seedlings was in the control variant, where the cuttings were grown on soil of
50%. The best in terms of survival in a permanent place were the seedlings grown on peat
+ soil + sand (1: 1: 1) and coconut + soil + sand (1: 1: 1) substrates, the survival rate of
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these options was 98%. The seedlings grown on the substrate soil + sand (1: 1: 1) 90%
had the minimum survival rate.

Keywords: substrate, grape cuttings, vegetative seedlings, salting, roots, shoot,
greenhouse
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gL oy

I HBCHEOHO M) ftjHiMsOew dse® jSCMfjtedd dals O dz
JSMyf jteddzj dzls. i OO fsLotsdzZ"o O o90tcdteOdzgj dz2O W OC
LOzs)y jded 5 sOLd MBY dg®MisH Op Ols §f 18 itz WO o Odzj dzO
fsdziz § B3¢ d to d ydzdizd dgfp R fledzd o dzd  dzj dzd dzj 2 dzd, OHdIsde dzd
B tots?2 dzj Lo jMmlsded SjWdydy dzlsd, Csdists dzgj dzOH 9 ¢
tj ctej Mdtsdaded Is§ s dysidpudasd M e © ydz® Jtz§ B &O g v
LOf sydzi Bl d&BsHj O, Ml HI ey O oMdySd o L d&3tsy dzd
d lrol tedzw2¢d ftsfmdzj Hiso Olsj dzdaets ydzj deseo j JHJdz §ts
LOol ttho @O, (GOt aiF_deEhtsjﬁn’lyvqlsGdijtsq’dmgtdrﬁoP%QdﬁM®Ofr]lfnlg;?dz
Odzetstedls) ol Is L O s iYHOd dO MisOlsdmistuyl Bh gy j C
2O ftosctcOBRBOSO CHists®B HO fMj dLf§i dzdgw 9 Ols fp ff 5 A3t

mMeoWlskzjtejdz §OCjls GNU Octave

sdzs ysod HEBEJEdW OSIststej dz  § Sy j tod d3j dzls, tcj Gt
MOdsts e Odzd L Oydw dzO diBsH j dzd, Odzestedlsi o3

Resume

The report presents a new experimental design for a four-factors experiment. It allows the
factors to vary at five levels. Experiments set out by this design make it possible to obtain
empirical and semi-empirical models - linear or nonlinear, additive or multiplicative, with a
number of unknown coefficients not exceeding 15. In determining the regression
coefficients using selection by backward elimination starting from the model, containing all
possible members for the given class of models and rejecting the members one by one.
The selection procedure ends when the external criterion R? reaches a maximum value.
Describes the algorithm for conducting statistical analysis, which is implemented with
codes of the MATLAB program, which can be executed using the free software package
GNU Octave.

Keywords: four-factors experiment, regression analysis, self-organization of models,
algorithm
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IF3lrrrure

1 Okzyded JE¢MYjteddsj delsd Mj § dzOdedetgOlOo Qdzifnj dzeQ O ©
ftoesBdzy 3 COIB: dqLGWGOYHOdz] dzO ddzlsj tef sdzd e O d W
(MStwddzeddzec) , d2Of OfMmo Odzy dzO J BB dJted yded dIsHJ dzd, st
tcOB SIs O, fsmistsw dzdzO Byd dz€ © dzO0 Is | tsHetg tskrf fylstaff d3ddissiv g
B2 ~dftljLd LO & rOdzdL &3O dzO WwWodzj dzed j Ists.

sOCIss fsmsye Ols  Klevidoy @& Saroviskis td§81), fsmistcsw o Odzj Is
tcj Gtcj M sdedzd BsHjdzd d2O tslsL deydeotsMmlslsO (response
Bdes 6 5w OC ssteded J ¢ MY J o) dazdfo @ dpdy oy AIPlSiRIEINUSO o O dzj k
BtotsW dz0O dzd 9 OO 9o L dzOydlsj dzdzO@ Mmlsj f j dz d&zOBZOdzv 9 © &
s dlsO.

] fesHi dyjddj @O HjMmjlsddjlsdy o jCMmy,jtedd) dalsO dz
ROz yded ddefmlsdlsklsd & MojlsO d o 1) cOwdwscdyg dL
Mrd 3. viLd Mridd, o Ctdbts M dLEZyOs Ols o fMmdyt
©OL dzd ydzglsj W OClkwswd, oCd yoOls codd B2 jCMY
CseOlsts BlsWls &O WOCkstdlj, Iswidadlsgsdizdo © s @S
ZOfteddi3jte, SPEsBdsEie®ddl | dddlsj jdj Bjdsd OL sl
sl Ctdlts Mj Mj" O dzO bkted dzde©® d o Isted §solstsis]
ko jdduOe Odzj BlesY d&O WOSCkstdlsj d ddeOlO, §&0OSls

sls ¥OCkttjd sdf Mk@God® dspasidds®myO@®. dkizy HOO s

Mrd &3d s Hikze bHifse diO fHe@igttcdzd MnaJ &3d, i MisOo c
Mojdkd. 1 kOLd fkBddSOoydwy M ftjHmlsOosvw daseo ® A
. R 9 On(bmkhizénko, 1970) 01 9 j YHO ddzH ESHs dI @ dzf RS tstcc Odzed L
B H | dzd , l Cc2bts BSEO HO Bi HO ftsMmistesW o9 Oded
Mdztsy desls d2O tOL dzdyded o dHGxjOH §&i5Yyd fdss M didofifds,
toj Gtoj Md tsdzdz® (Fauboeskijl1898Z)icO® CtswWists j MotsBtsHBZO tsls toj H
CQOs tojLizdzsOls HO9 O JjHdzMIse j dz dstsH j oz dzO dztsy 4 Ml
HsMisde O jSMmistc] dsz 3O dz0 3O K fig dgf 8150 C P ls § B8tEJ ¢  tc O dzd
2O ddetsy j Mlso § d&2O C st dzOydw

n-1 _ n -1 R m - (1)
n-m-1 n m1l- n-m -l

1460 i tehmjddvls dBsHjdk feddOHd yd &0 ¢ oMo
Y=h H9x B% .+ b 2)
Cl HiXe, ... X MO dwCOCoad WhkdSydd dO ftjHdSIststedzdls

vi 2 CObt dMisddmME OO MisttkzSlskztc® dzO disH j dzO dzj
ol LBsydzd Ho O o©dHO ERPBTOES Hi teBEOHS]OZA L fzd@z® dzdizr ¢
ftcjHdC bstecded ftotsdzj dedzdod (s jyd ydzj deSasp Olsts alz]
BSHj ZO GlsMmi Miseakzeo Ols  dzv Cdp@dz$ 16 to S\iglgjdedfonid I 5 dzj B
1 8COLOdzs j (Demi denko, 1981), vyj ©® MmMdazzyow, Ci
sls AdMmisddefiR,dwiets izBHIS 5 HBAZSAHEB | d2@D OHteOlsd HO9 O dz
) MisswWlisj dzdd yJ deCeds dzvagser OHef fieff J g s . 1 fmazz yow,
HsMisdeOls ydzj dzgse j, By S dlsy s f18s M4 weoaweOls
sjrd ftedydded ¢jdajtedtcOdzfslspdzfizOf e O o3zl tg ez ls jdzO o5 u C
dLoeol tho90O yYtejL GBKLOISAO jd&dBdkOydw COIts Mmj L Of
9l L d3tsy ded ydzj dztso j LO HOHjddw Cd&zOfm tls d&sHj dzd

R?=1-(1 R)
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Yydzj dztso J JHddz 5 jHJdz ltesyj HEteOISO d&O Mmj dz €~
CtedidsfiR*HisMisd e dzgj BOC M BOZO Mists? dzsmls.

sd&Omi s &k &Olj BOsdYjMSd &SHJ dd, 9 Cw2k6
MoBsseeOddL Oydw, | fodddsd sls slssed Misjfjd My

Y=g /N 8/P &/ K aN aPR ak 3/ WP g NK & P. (3

[ftojnjdvdsj BEOKEB LY Is] &GO dsHj&O fj dLol the O 1
GilsEHO WO w&eB] C@ OB LOIRD BGipbtsz s tcOSO dZO &BSHj
SBiOIsdzOISO Mlsi fStso 0 fesyjHEZLO dzO0 uOHBa BLJ 1fg o
s dMOddY O ke Wustio@s jfgds j ) d 5 dedzd £ ts@dsdzj dafBL o 5 2w
SftojHj dvdj @O BOCHdBOdRdds) Mt dshlsd O dL fijdj

fruolr

{ OLEOBBISjdzs | dset Mjdj2Mmsets sl fsylsd dOfdls
9C s Yo Oh s ls 3 HBs 16 C dzlstssdzd tH fzgst O @S Is B ts O dza
9jhjflse O, OfsYweoOdsj, HI Btydqd® &0 GBLOBBIS O,
p OtedteOdzd Ml hts (Se@ovsis, 1988J.000) L d j S MY j tod d3j dzls O dzdzq
Cdif 5L dyd s daded o[ dzqu’dzJ s dz@ Isw R deslsts dL cteO) HOdzj
) BWEOLIssted k =

[ Mdztso dzOIs O Qtsdzwq’GIZtQqu’W i M BBBY) Slsj H g0 dad] diizid
ssYy¢o (2d 22k21 9210028 2)K45212,4), (2,0,2,2),(2,4,22), (2,2,
0,2),{2,2,4,2), (2,22 0),(2 2,2, 4).

sOLYtsdeW JezteOydwy thmdekztewes O® Mmisjfjdad dzO@ MotsBBSHO
Uj sdted dzd dzj 2 dzd d Ud sdtsd Co OHOIs d ydzd ydzj dzO
Ho W OCIststedzd Is | SLqusBHJQﬁ]lsadW tsls i tcokk-1)2j H IsWw
ssysd, HtojHMlsOoawhd yOMmls Rescetschafngrd196748,18,41, 1B B3
1,3, 1,3, 1, 1,3, (1 3,3 1), (@ 313), (@13 3). tes%ls dO® o 0OtdOdzls
LOsdMd Bsfls Gl BBk, dBsY PSBLHE | SfttjHj dd &k fd

n=[keD) k422 + 1. 10 v OB dzd YO LR jjBOYsOS AsUsOdE 5 Y 5L d Y d t
o OdOddsd d 4 OSSO, os0kdeOdd &O 5 dade O.

v OB dzd W@ j1RBO s IsCY¥%d f O
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fj dLYBSdL o0l bkMfjhds d LO dhHjdsd¥dydtod) d&O
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sj¥dydjdlsd, Codlt [Ke)k+2HOnbg) Peaglsy fj BsYIs

11 plstStej WSO O S jteddsj dzs3. fs SOLd MEj BO HO

trrvfuvouRr

slsOldMsdui MSdvls OdOddL dO HOdsdzdlsj ls yjlsd

sfi hjMlsewe O 5 M dzSadadki 2020zpagad §2<183)3

T JiejyHO M) Qs qoyjsiad yd jdzidsfils jo Géd Odzls ©  dzO )

(swrhdedlsj CoHBoj ddzd Hj2Mmlsadlsj ddgflsj o j dd udded dzC

1 li 9iYHO fMj YitusdztszR@IS® H O OdzgdIsj J C MY j tod d&3j dzls O dzck
1 vi 2 COIsts BXstgd y@ep Btcls ts ¢ ts dzO dzdzO ol tor Iz dzd W
Stlstse tsdzOdzd L Oy dSehs@dt. dzO0 Gr am

T 1o MO Mmj Mss2dshisdlsjy dO ] catej fisf'sddaddslsj
Ctodlsjtedd dO slss Hjdals d Miptslkse jlsdedlsj o jteswIsdesmlsd

1 JlwjfmkvlsOls fj MsOlsdhsdyujMSdlsj RO®BOCI]jwdmlsds
SST-[Bh O MkdkO dz® S o OHOLdIl ,

SSE-uk B0 s CoOHKOIdls] d@O ctjh s OkO,
Sigma-ulsOdzH Otels dz0IB,0 ctej " €

RE-stsjWdydjdelsi Is dzO d3datsy j lse j dz0 t6j ctej Mdw,
FCtodlsjtedw dz©@ adh jts,

] josW s dsRHhs®2 demisls O,

RL Y Mmdzj ded Is § Yidz® 2 udaBdndsifd &s0Is © ff tots d3j dacdzd o O.

bdze stedlsi i3l s § tc] OdzdL JtcOdz ) MATEABE | ZEBEOO IS tois® to
gLt dzdzw 9 Ols ) § sdi3sh IsO [HgOte jedg L ff @LOJSIslzd EN st av e,
(Eaton et al, 2020) . l tcBetcOBOISO sy | HO BI HJ it
ddzis j 6 Mize ON dIsj MmJ .

dzls d
0 d
J

nd o3

ftojumlsOew MrjBO LO JCMYJteddsd

o 0 O dz0 5] ded@tOvls 1daQ fiistcs lywi®] dEf v Is
- J d3C8. OniraHeei amrQpUTbLM 3a PErpeCcroHeH aHanus Ha AaHHuTe

JSMyjtoddsj dzals, LOdzsy jdz 5 ftoj HiNIsOo j dzOISO My
Bd J HtsfMmisi §jdz L O § sdzL o9 Odzj .

1oL frotRluv
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ftejHMISOo jdzdlsj HOdzded Bl ftetso jHjdzdlsj JSmyjtedd
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NUTRITIONAL EFFECTS OF FERTILIZATION ON OLIVE (CV KORONEIKI) TREES
GROWN I? DIFFERENT TYPES OF SOIL IN GREECE

Stavros Sotiropoulos®, Christos Chatzissavvidis?, loannis Papadakis®, Viktor
Kavvadias®, Christos Paschalidis®, Chrysovalantou Antonopoulou? Antonia Koriki*
YUniversity of Peloponnese, School of Agriculture and Food, Antikalamos, 24100
Kalamata, Greece
?Democritus University of Thrace, Department of Agricultural Development, 68200
Orestiada, Greece
3Agricultural University of Athens, School of Plant Sciences, Department of Plant
Production Science, 11855 Attica, Greece
“Hellenic Agricultural Organization-DEMETER Institute of Soil and Water Resources,
Department of Soil Science of Athens, 1 S. Venizelou Str., 141 23, Lykovrisi, Attiki,
Greece.

Resume

Forty-year-old, self-rooted olive (Olea europaea L. cv. Koroneiki) trees were assessed in
Messinia district (southern Greece). The trees were grown in two orchards with different
types of soil: acidic (AC) and alkaline (AL), respectively. Inorganic fertilizers were applied
through soil following four different schedules:

1. No fertilizer (treatments AC1 & AL1)

2. Nitrogen, 0.8 kg/ tree (treatments AC2 & AL2)

3. Nitrogen, 0.8 kg/ tree, and potassium, 0.5 kg /tree (treatments AC3 & AL3)
4. Nitrogen, 0.8 kg/ tree, and potassium, 1 kg /tree (treatments AC4 & AL4).

In all treatments, nitrogen was applied as granular fertilizer (type 26-0-0, calcareous nitric
ammonium for acidic soil; type 21-0-0, ammonium sulfate for alkaline soil) and potassium
as potassium sulfate (type 0-0-50 for both types of soil), on January.

The results showed that treatments and interaction between treatment and soil type
influenced leaf N, K, Ca and Mg concentration. Moreover, the experimental data showed
that solil type influenced Ca and Mg concentrations in leaves. Any significant changes in
leaf P concentration recorded were due to interaction between treatment and soil type. No
significant effects on leaf B concentrations were observed.

Keywords: nutrition, olive tree, fertilizer, nutrient status, interaction.

INTRODUCTION

In Greece, the olive tree has been cultivated since ancient times, where the cultivation of
the olive dates from 4,000 BC, with a presence already from the Minoan civilization.
Greece is the third greatest oil producer in the world, after Spain and Italy and globally, is
first in the production of black olives. The olive is fertilized to achieve balanced vegetation
and flowering. For intense vegetation, high percentage of perfect flowers, high fruit set and
good fruiting, the olive requires nitrogen. Nitrogen contributes to protein synthesis (growth
and yield). Nitrogen deficiency leads to reduced fruiting. Olive has not been found to react
most of the time to phosphate fertilization. This is evident from the low phosphorus
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cultivation needs but also from the properties of the soils, to bind phosphorus and release
it gradually over the years. As it is well known, phosphorus contributes to cellular division
and formation of energetic structures. The requirements of olives for potassium are high
and therefore the potassium fertilization should be done regularly depending on the
outputs of the element. The functions of potassium are transport of sugars, stomata
control, cofactor of many enzymes, reduces susceptibility to plant diseases. Calcium
contributes to building block in cell wall and reduces susceptibility to diseases. Magnesium
deficiencies have been found several times in the olive and the need for fertilization with
the above element of many intensive olive groves is possible. Magnesium is an important
element as central part of chlorophyll molecule. Boron helps to better absorb and move
other minerals and therefore helps significantly in the growth and productivity of the olive
tree. Finally, boron contributes to formation of cell wall, germination and elongation of
pollen tube and participates in the metabolism and transport of sugars (Xiloyannis, et al.,
2002; Dag, et al., 2009; Chouliaras, et al., 2008; Chatzissavvidis and Therios, 2010; Erel,
et al., 2018).

The aim of this work was to study the effect of inorganic fertilization, applied on the soil
close to the roots on forty-year-old, self-rooted olive trees (Olea europaea L. cv. Koroneiki)
assessed in Messinia district (Southern Greece), grown in acidic and alkaline soils. More
specifically, the effect of inorganic fertilization on leaf N, P, K, Ca, Mg and B
concentrations was studied.

MATERIALS AND METHODS
2.1. Experimental location experimental plan and olive tree orchards

The study was conducted in two olive orchards with forty year-old, self-rooted olive trees

(Olea europaea L. cv. Koroneiki). The two olive orchards had two types of soil: acidic (AC)

and calcareous-alkaline (AL). The tree trunk diameter 15-20 cm above ground was
approximately 30 cm on average. The experimental olive orchards are located in the

village of Neochorio, prefecture of Messinia in Peloponnese, Greece. The orchard with

acidic soil (A2 1 A@B740228,68latitude ?3 7 A®02836,8altitude 152 m) had a planting

density of 8 m X 8.5 m while the second one with limestone-a | kal i ne €8.1106,6( E2 1.
N 3 7 AllD.2638,&ltitude 178 m) had a planting density of 6 m X 7 m. The experiment was

carried out during the year 2019, including four fertilization treatments through soil, as

follows:

A No fertilizer (treatments AC1 & AL1);

A Nitrogen, 0.8 kg/ tree (treatments AC2 & AL2);

A Nitrogen, 0.8 kg/ tree, and potassium, 0.5 kg /tree (treatments AC3 & AL3);
A Nitrogen, 0.8 kg/ tree, and potassium, 1 kg /tree (treatments AC4 & AL4).

The fertilizers used are ammonia sulphate (21-0-0) for alkaline soils, calcareous ammonia
sulphate for acidic soils (26-0-0) and potassium sulphate for both soils (0-0-50).

2.2. Laboratory soil and plant analyses

In order to determine the existing physicochemical parameters of soils, samples were
collected on December (2018), before the application of the fertilizers which took place on
January 20, 2019 (Table 1). Leaf samples were collected on 10 December 2019, from the
middle of the shoot. All laboratory soil analyses were made according to standard methods
such as, soil texture by Bouyoucos method, total CaCO3; by Bernard method, organic
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matter by Walkey-Black method, and cation exchange capacity (C.E.C.) by CH3COONH,
method (SSSA, 1990; Okalebo et al., 2002).

2.3. Experimental pattern and statistical analysis

The experimental pattern was completely randomized with four replications (one tree per
replication), thus including 16 trees for each soil type, that means totally 32 olive trees.
The statistical analysis includes an analysis of variance (ANOVA) with the Duncan test
using the SPSS statistical package.

RESULTS AND DISCUSSION

The two soils of the experiment are characterized as medium in texture, acidic (AC) and
calcareous-alkaline (AL) with low organic matter concentration and sufficient levels of
C.E.C (Table 1) (Tisdale et. al., 1993).

Table 1. Physicochemical properties of acidic (AC) and alkaline (AL) soils of the
experiment.

Type soil Soil EC pH CaCOsz; Brg. matter Saturatio Bulk C.E.C.
texture* o o n (%) density
(mS/cm) (%) (%) (g/cm?) (meqg/100 g)
] C SL 0.100 6.58 0.03 2.00 35 1.28 25.21
AL SL 0.092 7.90 33.0 1.06 47 1.18 27.08

*CL= Clay loam; SiL= Silty loam; SCL= Sandy clay loam; CL= Clay loam

The nutrient status in both types of soils is poor as far available P, Mg, B concentrations
and total N, available K in alkaline soil (Table 2) (Tisdale et. al., 1993).

Table 2. Nutrient status of acidic (AC) and alkaline (AL) soils of the experiment.

_ Total ? P-Olsen ¥ Ca Mg B
Type soil
(owiw)  (mg/kg) (mg/kg) (mg/kg) (mg/kg)  (mg/kg)
] C 0.11 7 147 2793 59 0.41
AL 0.06 4 82 4736 52 0.36

In general, Table 3 shows that the treatments and the interaction between treatments and
soil type affected significantly N, Ca and Mg leaf concentrations. Soil type affects
significantly Ca and Mg leaf concentrations.

The results also showed that treatment AC3 increased significantly the N leaf
concentration of trees in acidic soil, whereas treatments in the alkaline soil enhanced
significantly it with the higher recorded value in AL2 (Table 4, figures 1 and 2). Also, the
AC3 treatment significantly decreased P leaf concentration in alkaline soil. The treatments
involving inorganic fertilizations significantly decreased K leaf concentration in AC4 in
acidic soil, whereas treatments in the alkaline soil enhanced significantly it with the higher
recorded value in AL4. As far Ca leaf concentration, in acidic soil, treatments recorded a
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significant decrease with the lower value in AC4, while in alkaline soils there was a
significant decrease in AL4 and significant increase in AL3 treatments. For the
concentration of Mg in the leaves in acidic soil, a significant increase was observed in AC2
with the higher value being noted in AC4, while in alkaline soil there was a significant
increase in AL3 and AL4 treatments. Finally, no significant affection was observed on B
leaf concentration in both soil types. The above should also be attributed to the different or
low nutrient concentrations in the two soil types examined. Finally, the relatively low levels
of N and K concentrations in olive leaves should be taken in consideration (Koukoulakis
and Papadopoulos, 2003).

Table 3. Effect of treatments, type soil and interaction Treatments X Soil on all the
examined parameters in the experimental olive trees.
Source Dependent Variable df F Sig.

29.921 0.000
0.932 0.441
3.286 0.038

98.217 0.000

42.000 0.000
0.373 0.773

N leaf concentration
P leaf concentration
K leaf concentration
Ca leaf concentration
Mg leaf concentration
B leaf concentration
N leaf concentration 0.407 0.530
P leaf concentration 2.892 0.102

3
3
great ment s 2
3
3
1
1
K leaf concentration 1 0.622 0.438
1
1
1
3
3
3
3
3
3

Sol Ca leaf concentration 61.589 0.000

Mg leaf concentration 5535 0.027
B leaf concentration 0.821 0.374
N leaf concentration 22.245 0.000
P leaf concentration 2412 0.092
K leaf concentration 15.068 0.000
gr eat nesailt s Ca leaf concentration 25.127 0.000
Mg leaf concentration 36.569 0.000
B leaf concentration 0.170 0.916

Table 4. Effect of treatments on leaf N, P, K, Ca, Mg (g/100 g d.w.) and B concentrations
(mg/kg d.w.) in the experimental olive trees.

Treatments N P K Ca Mg B

AC1 1.752dc 0.146a 0.609ab 1.600b 0.240c 25.742a
AC2 1.627dc 0.138ab 0.629ab 1.200c 0.351b 25.242a
AC3 2.390b 0.106b 0.567bc 1.200c 0.180c 24 .642a
AC4 1.275ed 0.130ab 0.482cd 0.800d 0.440a 24 .442a
AL1 0.500e 0.106b 0.388d 1.600b 0.200c 27.742a
AL2 3.145a 0.124ab 0.544bc 1.600b 0.200c 28.942a
AL3 2.039bc 0.122ab 0.582bc 2.000a 0.480a 24.342a
AL4 1.047d 0.117ab 0.698a 0.800d 0.480a 26.242a
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Figure 1. Effect of treatments, on leaf N, P, K, Ca, Mg concentrations in the experimental
olive trees grown in acidic and alkaline soil.
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Figure 2. Effect of treatments on leaf db concentration in the experimental olive trees
grown in acidic and alkaline soils.

The correlation analysis among leaf N, P, K, Ca, Mg and B concentrations was conducted
to investigate possible relationships among these parameters (Tables 5, 6). Negative
correlation was observed among N and Mg concentration in leaves (only in acidic soil). On
the other hand, a negative correlation between Ca and K concentration in leaves in
alkaline soil was recorded. Exactly the opposite, positive correlation was recorded
between Ca and K concentration in leaves in acidic. Moreover, there was negative
correlation between Ca and Mg concentration in leaves in acidic soil, while a positive
correlation was recorded between the concentration of K and Mg in the leaves in the
alkaline soil. The above can be attributed to the different soil environment and mainly the
difference of the carbonates that these soils contain (Olsen, 1972; Chouliaras, et al., 2008;
Chatzissavvidis and Therios, 2010).
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Table 5. Correlation among nutrient concentrations in leaves in acidic soil.

Treatments N P K Ca Mg B
N 1 ns ns ns -0.551* ns

P ns 1 ns ns ns ns

K ns ns 1 0.571* ns ns

Ca ns ns 0.571* 1 -0.633** ns

Mg -0.551* ns ns -0.633** 1 ns

B ns ns ns ns ns 1

ns: non significant; ** : significant at P<0.01

Table 6. Correlation among nutrient concentrations in leaves in alkaline soil.

Treatments N P K Ca Mg B
N 1 ns ns ns ns ns

P ns 1 ns ns ns ns

K ns ns 1 -0.513 0.698** ns

Ca ns ns ns 1 ns ns

Mg ns ns ns ns 1 ns

B ns ns ns ns ns 1

ns: non si gignifidant at @100 * *

CONCLUSIONS

It is clear that the treatments with the inorganic applications and the interaction between
treatments and soil type affected significantly N, Ca and Mg leaf concentrations and Ca,
Mg leaf concentrations affected by soil type. No affection was recorded as far B leaf
concentration.

In general, treatments and the interaction between treatments and soil type affected
significantly N, Ca and Mg leaf concentration have a significant effect on N, K, Ca and Mg
leaf concentration. Soil type affects significantly Ca and Mg leaf concentration. Also, both
the positive correlation in the acidic soil and the negative one in the alkaline soil between
the concentrations K and Ca in the olive leaves are remarkable and in fact with the same
intensity.

Finally, it is obvious that the experiment should be continued the following year, in order to
obtain a better view of the effect of inorganic fertilizers applied on trees grown in different
soil types.
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Resume

The methods for optimizing the composition of the grain harvesters of the harvesting and
transport complexes are substantiated. The correlations are determined, which determine
the grain yield and the relative losses, depending on the harvesting period. The optimal
terms for the harvest and the necessary equipment of the harvesting and transport
complexes for harvesting with permissible losses have been determined. Theoretical
researches and dependences for determination of the daily productivity of the grain
harvesters, the losses and the composition of the harvesting-transport complexes with
different schemes and ways for harvesting the cereals are presented.

Key words: combine harvesters, harvesting and transport complex, grain crops, crop
losses, productivity, harvest time, optimization.
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EUROPEAN AND NATIONAL LEGISLATION FRAMEWORK ON PRIORITY
SUBSTANCES IN WATERS

Viktoriya Kancheva, Nikolay Dinev
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Resume

Maintaining the environment in good ecological condition, and water in particular, is
essential to reducing the risk to human health. The European Union establishes a
framework for the prevention and control of pollutants in water bodies and identifies a
group of 45 priority substances that pose a significant risk. Complete or phased elimination
of discharges, emissions or damage from priority hazardous substances is of paramount
importance. Bulgaria, as a member state, is committed to achieve compliance with
European legislation. The Basin Directorates, through their monitoring programs and the
development of river basin management plans, aim to meet EU requirements. The
Bulgarian legislation sets a framework for determining the monitored priority substances
depending on the potential sources of pollution.
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) sdzjx HSGOOSO ¢ pdpag 0] st ¢ &0 e sy i
qe¢dstdud Mc¢d, MydOddd, dhmssttduyd Mcd, cjtctOW
fsCOL O t]’tsJHq’d3fnlsa®IsO ZO0 ddzlsj cteOdzdzed sy 5B W Mdzj dac
" CsdzC 5 dzgOkzSCd LOjHds. [ Hdets sOClsts Odz® B tf ®)tdaA watad] § d3f
LO tOLdzdEO fsis Izdz LJBIHJENCII] §OOHJedBd MO
d fttOQoawls jHAO otcjdjoO® ddddwy dO L jdBiHjddjlt.
tcj " Oo Odzj Ists  dzO dztsaq’ d MmlsOttd ¢ tosB dzj &3d, fted

Afi O lststsfilse ssls Af sditsh sOA dz0 ftodietsH OlO. 1 J o3 H
Gisdzj B lsd s OMdzshis d- fLsd ey weadjsy figEde tfltdsive tsjHdI@. t t

MistcOh dzO ls Olsd@BRZOISO Bts®BB O, Hl R, SC(GtesdOodtkzmé

s yseod HEddOtdw, LjdjHjdNSd §OLOHdEdB], JC&ds

Resume

Because it is the oldest economy, agriculture has many explanations-political, economic,
soci al , hi storical, geographical . Advances
integrated explanations, which require the participation of several sciences together. One
explanation is given by the use of paradigms, but unlike Kuhn, agricultural paradigms are
linked in a chronological chain and make a timeline of agriculture. The last paradigm
requires the solution of new and old problems, in which man needs the "co-authorship",
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the "help" of nature. Agriculture already carries one of the great dangers for humanity - the
damagetonature-and it is no |l ess terrible than the

Key words: Bulgaria, agricultural paradigms, ecology
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Resume

Grapes is a very requested.nutritious product with nutritional and pharmaceutical
properties. The varieties of table grapes are appreciated by the consumer for the loose
and moderately dense, beautiful grapes, for the large size and beautiful rails of different
colors, with a pleasant taste and with a harmonious content of sugar and acidity.In grapes,
the absence of seeds is considered a special form of infertility and is characterized by the
complete absence of them in the berry or the presence of only their basic elements in the
embryonic state. For this reason, it is necessary to breed varieties without seeds.This
paper presents the new white, green-yellow, pink, Greek resistant table seedless grapes
varieties ¢ Cal | i, n'Saevass ¢ Elkistikoso , iGi annddkaoséd 0,0 awhdit h w
created from 2012 to 2016 by breeder P. Zamanidis with the method of hybridization at the
Athens vineyard of the Institute of Olive, Subtropical Plants and Vine. The varieties created
by crossing of the varieties between American, European grapevine species and Far East
varieties (V. Amurensis). The duration of these varieties from budburst to maturity are 134-
155 days. The varieties are very strong with large shoots growth (2, 1 - 3, 0 m). The
growth of shoots is higher over 95%. The flowers are morphologically and physiologically
hermaphrodite. The yield is high (30-40 t grapes / ha). The skin is of thick and high
strength. Peel is thin and strong. The pulp is juicy, with a varietal flavor. The sugar content
is high. They have high resistance to fungal diseases, insects, high resistance to low
temperatures, high resistance to drought and tolerant in Phylloxera.. They are intended for
edible use and raisin. They are kept for a long time in refrigerators and has excellent
transport behavior.

Some of them can be used as a resistance donors, in fungal diseases, low temperature
and insects, in the genetic improvement of vitis venifera varieties.

Key words: seedless, grapes, weight of bunches and berries, interspecific hybrid,
productivity, rudiments of seeds, breeding, variety, yield.

Introduction

In the multi-year study of the International Grapevine Genetic Bank it has been shown that

seedless table varieties with resistance disease and cold are minimal. The main factor in

increasing the productivity of vineyards was and is the improvement of the varieties

through selection and introduction of varieties. The method of obtaining grape varieties
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with group resistance to biotic and abiotic environmental conditions remains remains
intermediate hybridization. In the last quarter of the century, interest in seedless grapes
has increased worldwide, with consumer demand growing more for fresh seedless grapes
than for raisins. This fact shows the relevance of the work for the selection of grapes for
seedlles. In all countries where ongoing breeding work on creating varieties of seedless
grapes, using hybridization methods both within the species Vitis vinifera L. and among
other vine species. The main goal of genetic improvement of the vine is to create high-
quality, productive and adaptable varieties resistant to phylloxera and mycological
diseases, suitable for growing self-rooted. The created cultivars are complex hybrids
between European - American and Asian species of vine.

Material and methods

A thorough study of the genetic material of the Bank of the Vine Department parents
selected for the crossing (2,7). This paper presents the new Greek table varieties grapes
with the method of hybridization at the Athens vineyard of the Institute of Olive, Subtropical
Plants and Vine. The vineyard is located in Lykovrisi, on the north-eastern side of Attica
(37 58 north latitude) and at an altitude of about 200 meters above sea level. The climate
of the area is subtropical, Mediterranean, with warm and dry summer and mild winter. The
rainfall varies from 350-600 mm per year and the rains prevail during the winter months.
The absolute high temperatures reach 46°C (2007), while the critical temperatures for the
vine (40°° and above) are recorded in this zone almost every year with strong winds
(Kifissia Meteorological Station) (1). The breedings ware made between varieties of
different ecological and geographic zones, ware applied the process of crossing
(emasculation, isolation of emasculated flower, pollen harvest and breeding) (4) (9).
Harvest grapes stratification seeding, seeding planting, cultivation of hybrid seedlings and
selecting the best seedlings for candidate varieties. The cultivations of the varieties ware
done in a linear one-sided royat shape and a trunk height of 0.80m. Cultivations of the new
varieties (pruning, soil treatment, fertilization, irrigation, pest and disease) ware done with
established know-how. (8). This paper describes the creation and study of the new
tabcompared to other varieties of Vitis vinifera.les grapes varieties with resistance to
phylloxera, fungal diseases and unfavorable cold climatic conditions in line with the
methodology of the International Organization of Vine and Wine (OIV 2013) (3). This paper
presents the new white, green-yellow, pink, Greek resistant table seedless grapes
varieties ¢ Cal | i, fSaevass gElkistikoso , i Gi annaMoiosodo, 0 awhli
created from 2012 to 2016 by breeder P. Zamanidis with the method of hybridization at the
Athens vineyard of the Institute of Olive, Subtropical Plants and Vine.

Results and Discussion

Callinicos The variety created by crossing by resistant table variety "Georgakis" with the
variety "Soultanina". The duration of the "Callinicos" variety from budburst to maturity is
135-145 days (629-5). The variety is strong with large shoots growth (2.1 - 3.0 m). (351-7).
The growth of shoots is higher over 95% (604-9). The flowers are morphologically and
physiologically hermaphrodite (151-3). The yield is moderate (3-4 t grapes / ha) (504-5).
Figure 1-2 shows the top of a young stem, in Fig.compared to other varieties of
Vitisvinifera. 3-4 the young leaf of the variety. The shoots growth is strong. The vine
ripening degree and the yield are high. The bearing grapevine percentage is 90%. The
average cluster weight is very big 900g. The cultivar is distinguished for its high winter
hardiness, drought resistance and advanced fungal disease immunity; it is also phylloxera
tolerant. A blossom bud has green color with yellowy-brown tones. Mature leaf is
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symmetric. Leaf plate is medium, green color, five bladed, it is divided weakly. In same
lobs has sort teeths. One arm usually has two inflorescences, on 4th and 6th knots.
Inflorescences are formed both on the arms which have grown from replacing buds, and
from the arms which have been developed from sleeping buds on a long-term wood. The
cluster is big sized (202-9), cone-shaped (208-2), medium density (204-5). The berry is
medium (220-5), sort elliptical (223-3), green-yellow colored (225- 1). The berry weight is 5
g. The berry skin is thin and firm. The pulp is juicy, with varietal flavor. The content of
sugar is high. The grapes can be consumed fresh and be used for raisin production.

Savvas is a complex seedless very early table grape cultivar. The variety created by
crossing of the Russian resistant table variety "Talisman" with the newly Greek variety
"Voreos" The resulting cultivar is a complex interspecific Eurasian cross-breed. The
duration of the "Savvas" variety from budburst to maturity is 116-125 days. Its productive
period is 116-125 days. The variety is strong with large shoots growth (2.1 - 3.0 m). The
growth of shoots is higher over 95%.The shoots growth is strong. The vine ripening degree
and the yield are high. The bearing grapevine percentage is 90%. The average cluster
weight is 420g. The cultivar is distinguished for its high winter hardiness, drought
resistance and advanced fungal disease immunity; it is also phylloxera tolerant. A blossom
bud has green color with yellowy-brown tones. Adult leaf is symmetric. Leaf plate is
medium, green color, five bladed, it is divided weakly. Both parts of a local teeth form
straight lines. One arm usually has two inflorescences, on 4th and 6th knots. Inflorescences
are formed both on the arms which have grown from replacing buds, and from the arms
which have been developed from sleeping buds on a long-term wood. The flower is
hermaphrodite. The cluster is medium sized, cone-shaped, winged, of medium-density.
The berry is big, long, ellipsoidal, green-yellow colored. The berry weight is 7 g. The berry
skin is thin and firm. The pulp is juicy, with varietal flavor. The content of sugar is high.
Seed rudiments are small. The grapes can be consumed fresh and be used for raisin
production.

Elkistikos is a pink seedless, early-maturing, and resistant table grape variety that was
created in bycr ossing of the varieties fAGeorgaki so
breeding between American and European grapevine species and also of V. Amurensis.
The time between budburst and grape maturity is 146-155 days. The variety is strong with
large shoots growth (2.1 - 3.0 m). The growth of shoots is higher over 95%. Although shoot
vigor is high, the shoot maturation is excellent and the productivity high. The percentage of
the fruitful shoots is greater than 90% and the average cluster weight is 700 gr. It is
distinguished for, it is resistant to drought conditions and fungal diseases, and it is also
tolerant to Phylloxera infestation. The shoot and the tip of the young shoot are green-
colored and hairless. The mature leaf is symmetrical, of medium size and five, deep lobs.
The flowers are hermaphrodite. The cluster is medium sized, conical, winged and of
medium density. The berry is big - average berry weight 8 gr - with a long elliptical shape,
green-yellow color, and thin but hard skin. The taste of the berry pulp is characteristic of
t he <Cc¢cEI ki sti kose v augar ethigh. Beffyhseedscacerptesent tbut mof
devel oped. The c¢EIl kistikosé variety is suitab

Vorios The seedless table grape variety resistant "Vorios", was created. The variety
created by crossing by of Russian-resistant table variety "Talisman" with pollen mixture of
seedless varieties "sultana" and "Perlet". The duration of the " Vorios " variety from
budburst to maturity is 146-155 days (629-6). The variety is strong with large shoots

118



P sflfimut formy JTiI{MURIRF Of 1 vd[1 6 1 dvsd R 1 OSURY[HSO

growth (2.1 - 3.0 m). (351-7) The growth of shoots is higher over 95% (604-9). The flowers
are morphologically and physiologically hermaphrodite (151-3). The vyield is high (20 t
grapes / ha) (504-9). The cluster is medium sized (202-5), cone-shaped (208-2), medium
density (204-5). The berry is medium (220-5), sort elliptical (223-3), green-yellow colored
(225- 1). The flesh of the berry is crisp with a specific flavor. The content of sugar is high
(505- 9). The grapes are raisined in autumn and kept for a long time on the vine. It is kept
for a long time in refrigerators and has excellent transport behavior. The "Vorios" variety is
intended for cultivation in Northern Greece, where absent due to cold growing seedless
table grapes varieties.

Giannakiso

The duration of the " Giannakis " variety from budburst to maturity is 146-155 days (629-6).
The variety is strong with large shoots growth (2.1 - 3.0 m). (351-7). The growth of shoots
is higher over 95% (604-9). The flowers are morphologically and physiologically
hermaphrodite (151-3 ) . e pérbentage of fruiting shoots is over 90%, while the number of
inflorescences per shoot is usually two (201-2). The vyield is high (30-40 t grapes / ha)
(504-9). The cluster is medium or high sized (202-5,7), cone-shaped (208-2), medium
density (204-5). The berry is medium (220-5), oval (223-3), green-yellow colored (225- 1).
The content of sugar is high (505- 9). The grapes are raisined in autumn and kept for a
long time on the vine. The grapes can be consumed fresh, be used for raisin production
and dry white wine. It has high resistance to fungal diseases (453-7 and 455-7), insects
(462-7), high resistance to low temperatures (631-7), high resistance to drought (403-7)
and tolerant in Phylloxera (426-7) compared to other varieties of Vitisvinifera .

Fig. 1-2-3 grapes varieties Callinicos, Giannakis, Vorios

References

1. Meteorological Station of Kifissia (National Geographic Station 265NE)
kifisia.meteoclub.gr

119

tt



P sl Jlimr@gyt formy [TiMURRL O 1 60[1 ¢ 1 dusd R 1fdPsURY[HSO

2. Negroul,A.M.,1959 Viticulture from the ampelographical and genetically point of view
Moscow (Russian).

3. OIV 2013 Codes des characters descriptifs des varieties etespeces de Vitis.Website
http://www.oiv.int

4. Poehman J.M.1979 Breeding field crops. AVI Publishing Company INC, Westport,
Connecticut

5. Stavrakakis M.2010 Ampelography. Tropic Publishing
6. Stavrakas D., 2010 Ampelography

7. Vavilov N.J.,1987 The theoretical background of Genetics. Moscow, Science
Publications,169 p.(Russian)

8. Winkler et al.1974 General Viticulture.University of California Press Ltd. London
England

9. Xinias I., 2004 Plant Improvement. Laboratory Exercises. Embryo Publications

10. Zamanidis P., 2005 Vineyard Family (VitaceaeJussVittisTuned). Agriculture Livestock
3:22-26

11. Zamanidis P. Paschalidis Ch., 2013 Creation of new wine grape varieties with the
hybridization method at the Athens Vineyard Institute. Varieties for producing red wines.
Quarterly Edition of ELGO Demetra Issue 4, pp. 6-9

12. Zamanidis P. K. , Paschalidis CH. , Evangelogianis D. |. 2017 Genetic improvement
of vine varieties with interspecific Hybridization Eurasian union of scientists No 4 (37).

120

[


http://www.oiv.int/

P sf{[Jfim@gyt formy [TMWRRL O 1 vd[1 9 1 dusd R 1t dsuvrRY[HESO ([

RUVIdoAR VL JaltorflorvRrRp rfc #vzZsR [ QudURUY

b. 1" 9. [MORUESLjLBORI EGH S
TujimMmSow dOydtdOdz dzOv OCOHjBdw fdh jor A
(HiMMCd?2 etMkzHOLMise j dedz' 2 OcCteOwdy 2 Iz dac
"zav380@yahoo.com

INNOVATIVE EQUIPMENT FOR DRYING PLANT RAW MATERIAL

A. Zykov!, P. Osadchuk? I. Bezbakh', O. Burdo®
Agricultural University of Odessa (Ukraine)
’Odessa National Academy of Food Technologies (Ukraine)

tdLs o)
1Oy der &5 1O §jjteOeslksSd yoOfmlsd Mmjd MCsosLW
Meh COksls fosyj M SO0LOCkjtedLijlsMy of MsCs?2 | d
My shmser o' hjddw L4W¥%jCldodsimisd Isjff ZskOfnsEs d
ts ) dzts © O dz’ 2O ftsorhjddd IsjBfjtcOlskztr fMkzh d dz dets e
seflsdg. 1o’ h jddj Isj &Y  tcO stddsOdalilnj detr dasyz f
| kY j cOktcs? dzOCtej o0 fHBHESKO, O fwmorhjddj Jo¢
s ttOMAatHO d, MdZzjHBeoOlsjd dats, € ko jdzduyj dds
jdzdj obLA&SChjct fuoskdostjydy fwjHmsOo dvjls
9Cd dzgjtsBrtsHdBsets CtsdzdyjMmMlsea O 1 dgjteedd € f totsi
cdd sy des ftod fodshd cwOHdjdsd = d BjLGt
djdzlsder » BjlssHtse hdseo Odz0 dzO0 dMf sdz' L s9 Odzd d
TC0OC ki dgowdishifdiser . d { 8OH]j dElsd j i ISSHT
O]
s

G- Q% "
=0
Q.

3

dzdw I1s0¢drn EmMbtts2mlse COC MmMdtsjots?2 §BHESGIK)
o A f s o, B dzts ydzO W L jtedesizh d d&z€ O, ) ¢
tcd Is§ HzlzizlsdzmM Oyd sdedz’ » S Bdzskztetse isdaptOcad s O dzB
56 j dzj 6OlSELO ¢ L jtedatso sz Maztss d MmEkh dd dzts
n EZyoOmkitse ftLodzvels dzj Ists dzt € t
dzso s gz  Mmdzts s dzs d ftesdLesHdIls! jets fjtojd

te
H
q
H
dz
o
&

T

Q—.
&
=
©]

s
o
7]
&
§
1

J dzmd o dzsc s dfdjvtc jalIg ' dftoxPdets § tod d3j dzj dzdj Of § OtOlst
BemMdW sdzOdsd. 1 jLGteOHdjdelsdz §j d3j stsHT™ tshmdztse Odzr
jtcedd € ofSHj, dORGSHWHj2@w o GsnkClj @ d
Zyd ded v . 1 tod LIssdg o fmd tod H ddzj f He@seH dz C dedDv , ¢
ffsBMiso ks h g2 fitej BinNjdds ofsHT € jcet f5ojte
SHBS t©OLtOBBISOdZO dzj dgstsydzOw Meh ddz¢ 0 M ¢ &d
cOCtcOMdzr &3 fSHoBHEBR (djtecdd d GO dzOY i3 ¢

dzj Stslstste’ 7 tojtylefEROE2 tc ORS¢ CosSH'T EZHOMY jIlsfw

go=sogs3eTrarnNrearsna T T TS

Ng g g grgrir-3“-0os g
S x:g,sszﬁwﬁ_q—gwgﬁ_qqsrngh

J. Cbts tslsCter 90jls oL sy detsmilsy ¢ HtsMmisdy j dad ®
i kjfdslk’ WOLSomsEs fjtoj REHO.
s q;arc; Btttz H s 9 O dzd | Hdzw fqkh € d, tcOMisdIlsj dz'
fkh d &z¢ O, o OCLkbEd&dkow fMmkh dds o

121



P sf{[Jfim@gyt formy [TMWRRL O 1 vd[1 9 1 dusd R 1t dsuvrRY[HESO ([

Resume

Drying is an important stage in the processing of a part of agricultural products. This
process is highly energy intensive. Traditional ways of increasing the heat and mass
transfer efficiency during convective drying are based on increasing the temperature of the
drying agent or its speed. Increasing the temperature of the drying agent is limited by
permissible heating temperature of product, and its rate increasing leads to an increase in
its flow and, therefore, to an increase in energy losses with exhaust gases. The solution to
this contradiction is in the organization of the directed delivery of the necessary amount of
energy to the product. Such energy delivery can be organized using gradient and
gradientless methods. The implementation of gradient methods is based on the use of
heat pipes and thermosyphons. Gradient methods formed the basis for the creation of
such devices as a layer grain heater, a heat regenerator of grain flows, a block grain dryer,
in which by means of two-phase evaporative-condensation circuits the transfer of energy
from the furnace of the heat generator to the grain layer and the drying agent is organized.
Special forms of condensation sections can not only supply heat to the grain layer, but
also to make its agitation. If intensive mixing is required, it is possible to use devices with
rotating thermosyphons. Gradientless methods are based on direct energy supply to the
water contained in the product by using electromagnetic radiation. In this case, a pressure
gradient arises in the middle of the product, which facilitates the movement of water to its
surface. To implement these methods, a belt dryer with a combined microwave and
infrared energy supply and a chamber microwave vacuum dryer, in some operating modes
of which, part of the water is removed from the product in liquid form, have been
developed. This opens up the possibility of reaching a level of energy consumption of
dryers below the heat of vaporization.

Key words: drying equipment, vegetable raw materials, belt dryer, vacuum dryer.
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tdfm. 4. Rdzdztseo Oyd sdzdzOw 9 OC 2z Iz dgdzOW Mz h

[ dzw 6] OdzdL Oydd  tOmesyH@Es cisdzj edd ¢ fesHESSE
Ldzj ChtesBOCdzd sdzsets  dL dzzuj degd™ B' 20 t©OMMydlsOdo

& dZs sy dzO" EkMlsOdzse € O, ft6j HdOL O dzdzgOw  H dzv

L dzj StesBOcdzdlsdy o5 ftsdzjds f1 d Rs HJO§ OLdss (tod

d cobLsfsHl j Bdshls! t©jckddtkzs sy o hdesSsd H
[sh dsfls: dLdzEyOljdj?2 d&kjjls §shoOocsets] bkiwOs dj
B Bd Ok ds?2 &sh dsflsd EOCdz SesdzO. [ j delssydzOw )
Lsdy S teso sdzdzts o wass s odsdaiitg OMs®fgf v dz0 ftesHEZCIs.

tdfm. 5. Rdzdztse Oyd s5dzdzOW dzj dzls 5y dzOW flzh

s s dzls te ts dz! Bsh desmisd tshikh jMmlseodzw jlsmw f ftsdsh 8 |
ftosHkCIls dzO0 Mkh Sk fMskzfOijl o EfmMsOdtsetkz yjtdlL
dzO dzj dzlstsydz' 2 Ctd#p 3RgzicH L Blsjsdgr &ts ftesntsHdl yYj tog
RS s H EZzdzj 2, GHJ ftiosHECIls fotsyjtejHdts odzdwel

H
gL dzlz yJ dzd J . Il mkh jdedzr 2 ftesHEzCIs o' Gty OjIsfw o
fsCter sd?2 bjifdsots?2 dJqLtsdvyd,j?.

[MB j dedetsfls ' ¥ dzj delswadzts? sfiph § s d ylsts, dzOctjo 1§t

fdzsw fr ! w shkh jfMsodv jlkmy L O fyjls d&OckjsO o d

yofmlsj2 Mmre!' v (Ljtedz®) o MiejH] BIStso sdkdkzso ses d

o ZOcd, SColswOY dhmfowrwjlsfmw fj ifytse Jftr dasfifldafs o s fdat

2t 60C eOMds ¢ s ZOctj o O, fesisHdls f f 5d
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bteOdnf stelsdieky h j ¢t o O Iz LO  fteHjd fkh dc
fesdLotHdls] & desfls! 1 CHfjtedd) dlsOd degs? EMlsOdetse €
f) 25 W 14%.

tdLizdz s@BMmizg H J dad J

CCMy jted dsj delf @ligtizgzti jso Oded ™ toj Sk j wOlsdo des? L j todetst
MtcOo dzj dzgdé ) GCtdeojSldodes? MENCE2, o t0jCkfjtC
4%) LOktOUdo OjlMmy &0 dif O@dodk] zPO g c(tsgj 6
3%,  fuslstgfOmh bt MisjHk 13, 2%, 0O fSHEBGE o o

bdz 5O fetsdr hdjdd @ i s0dd?2 Jdbess 0y s dd
dBts > dzts f ls - dMfsd L so Odzgd™" ©OL©OBEKOGREZEEE ©
qLasHmsao fMEh jdscts Ujdss @Rsd tc Odgsds | | § 55k ¢
felsjd IsjfdsedLdsddets?2 Ml j&sCd, Mo dH
i Hj dZOR 1AH) SlIsC dzsdzj dedd Isj 3 j 6Okt ot ofmjr
@sbmommwsm@ouqq o 00Cbkbdsdzzy MM ddSk (Lo
Ceddl M)y, d0 §¢ kHQdgsEdses hididshlsd o]
kjdr fMemsOadls 1,16 dzjls.

&) delssydes? Mk ddSd d&kyhdj §sCOLOIj dd
Cd. kH. adz. BT dzd HBMisdedzlsr g MEhCj Mg

(o]
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5
gr
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J
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e R 7 e X E i N = P
— g g FIFE- OO
xsth_gq_ﬁ_mr—n—
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1 O¢ dz¥ yg ded

[Bifff yjdedjy 1+ WWjSlsdodetsects ftsHotSHO {1 dgjteedd, OHtej
dh josscet fr]rtGJW Bsyjls sMmiEzh jMmlse dzv s’ Mw- Isded das@r f f
stclzB Isj ted3tsid W sdatso BgCtetse sdzdetso sets L dzlzyj dzgd
HtsfrjlsOadelsJ Isi f dzs f sy lsq firf thoz' BSazPlE: Isjf dzslsk
Edsj dz hdls! Isj ik jtcOktcl o jtordesmisd, CdalsOCIsdtck
dzdL Csets o dzklstej dzdzj 65 Isjtedzdud MEsets M tesisdo dzj dzd
@O d&Octjo HtosHEZzCIstss fftod OHtej Mdats?2 j HntEAls GBS i 4 «
HsMisOe Sk bisdz ¢t dzgj sBrsHdd@tets Ctsdzdyj Mise O 1 dzj tc¢

=,
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I RC1TRI LIl I 3M[T R soéyrwuvl[ JrJlJ[rUVRIUVLIZR.
tdrrR{f 3 tdrf4de 1trR 1T 3102RIPLRL RMm 1 vl

INFLUENCE OF SUBSTRATES ON THE OUTPUT AND QUALITY OF VEGETATING
SEEDLINGS OF RODIOLA ROSE WHEN GROWING THEM IN A GREENHOUSE

1 Odzls j dzj 2 1 O HOoEAe2 v O &kztmdfiiglymfy 1 O & O ded) Hsdsliy d 2

YOBztedtsited Misd dzO0 At dthoz®tsdzd dz0 [ jts jdzyj o O

A v 1] clbkeseteONmMEd?2 Mz Otmlse j dzdzr 2 OGOk

jbdz 2 W Mt ¢ dzOo dw ¢ tda@sznds j2dz! ) txiEtdrn HozEESts

dzts G e OH Otethiplsig) @zdd' éa d 6. I sdZzesSEtOH, t shhdw

Al Ju 1] clodzesctcOHMEd?2 ctsmMizH OtcMmls a-ip ddifer 2 dz@IkE & Ot

fils. dz2Oky. M. ; (¥ fhishg] § ce®ls £ &g 3 4Okt

l sdze sctcOH, t sMidw

Sudedo jtefdlsjls 1 j-tgkf sdedzPi©@ , § 6l j M, G. s Od&zO

oc

“ sMMd2MScd?2 vddoe jtemdlsjls 1 tekzysr dzOtsSHEBSO (turyl),
Mls. ftoj f sHdd AQls fa@z$ ,C 6. [MCo 0O, tmimdw
Aparfuv 1 cltodkzeseteOHMSd?2 ctsmMkzrOtmise jdedzr 2 OGO
| sdze sEteOH, [ smipdw
ApraJu 1 ¢l tsdzadEznCHdiflshlj dedzr 2 OctOteds 2 kdzdoe j tof)
|l sdze sGteOH, [ smipdw

sttotej M sdzH Jtelze h d2 Ooelststc (chpaschal 46 @
tdLe o
l ttOBBlsy ftedojHjdr tojLblzdz IsOIsr dL Eyj ddw o dzdw dzc
9JGjilsdelze h dn MOy J dzyd o tcsHdBdzla thts) 5o SR tc(OR hj alatt
COBtsdzOIsdes? BBGELj 9 0O0] B2 Isjtfdzdyd, d dr fHtedxd
Gtoelzdzls. 1 sfrilsOn dmfr Isr e 0Odzd Hj MW Is! 9Oteo[ dzls s 9

o 0tcdOdglsz tsfrlsO o fsdzdl sddj dser j &jMsysSd, L OfCt
BN dzsm®y jdes 5 IstedHYyOls! GlstejL Cce Cstcdzj o dh Hj fr
ofMjets 300 hikz¢.

I jLbkd O] dMimdjHtse Odd?2 EkMlsOdse dzj dzts, vyt
Moy jdyio 98 % d 97 % tlsdjujd o o0tdOdsOr, ¢H,
@O dMmC bk fitdschgtetistimse dfj dzdz' § MBj Md, O dd3j dedgts: C €151
CsdemC g2 fjtejcedets?2 (1:1:1) d dz® MmkefeOls] ¢ daf

Clsd %j MkefmlswOls' BT dzd dzyh disd §6 wdLscjdejL bk ¢
B Mfjudds o Mty jfotgdsddezd® j"dgtishOxej deyd © ftod
fshissY ddzgsj 5j iss 99 Gsisck ©I 650 B. ClokdabkOd dz@ 2 o' ° 6
Moy jdsdPod 65% Brdz o SCtdastetsd dgtsds o Oted Odglsj d dzO
sk yjor )] MizBEMBELOl, SltejLsS SCstdjodh O, ojcjlkdts
Cstodgdej ¢, Isjfddyo

Resume

The paper presents the results of studying the influence of substrates on the yield and
quality of growing seedlings of Rhodiola rosea L., grown in a heated carbonate
greenhouse, and their survival in a permanent place in the open ground. In the
experiments, ten variants of various substrates were tested. For each variant of the
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experiment, thirty pieces of rhizomes were planted in polyethylene bags filled with various
substrates, ten pieces in each replication, a total of 300 pieces.

As a result of the research, it was found that the highest yield of vegetative seedlings is
98% and 97% in the variants where the rhizome segments were planted on an artificially
prepared mixture: coconut substrate + soil + horse humus (1: 1: 1) and horse humus + soll
on the substrate + sawdust (1: 1. 1). The same substrates were the best in root
rhizogenesis and the growth of the aboveground part, which ensured a high survival rate
of vegetative seedlings when they were planted in a permanent place, 99 and 100%,
respectively. The minimum yield of vegetative seedlings of 50% was in the control variant,
where the segments of rhizomes were grown on soil; it also had the lowest survival rate
when planting vegetative seedlings in a permanent place - 93%.

1o jHjdsdj

{SHBd&ZO LB 0% (RhadB@basddsiagad bolHsdkds,] |
©OMmlsjdzdj M lbsdhlkr & dvidhisr & Cdks dj 5B LOL d' & S &
ZOMydls' 90jls ©SCsds 60 odHSs. Ajddes)y dzj COwMmlse j
ejHCdE d JMqHIS®y " qiOda Mj dets ® steOmdzze Cdzdclz.
sfdese dzs?2 EyOmlsst OkjOdkO sooOl'a0jls e’ 5y ds
I slssydyr 2 wOwWdy , e’ vke' d 10BO2COd W. [k
wodzwe sfw  Hisddd < cstd B ©j ¢ J tkzukkod fpagomd
CjHCBdj M v, LOshdd MkeOd §d2MCdr SkmlsOwddC so

t SHJtsdzO totsL tso OW dzj ¢ ¢ s JdzlstcsHEzydtckzjlsmw,

ftedztotsy dedetsmils’ 8 d § dzOflsd ydetsyls? 8. 1 dH oL Hj dzr ¢
GHJ sdz §ted Mo tsj otcj d3gj dzdz’ n ( f sdzd & GEY d o Qdizdidy, ts
Bzdz2 ydtetse Odzed d HtsBtej dzedd d Hte. ) Anstosh 5 tOMmls
MdMmlsj Bz. | sydr 7 Mbjfdr 7 Ld0F GHIBEO Lt
sftse j dadets tojelzdzwtcds j yOfmlsr j, sBddz dz" § fskzde " .

B dzd Olss tedL Oydw dig@mld jodpds2mw sl vy &3 dzOH L j dgdets 2
Cstedzgj odh O Isjtewsls Mo tss kZOMmMmiz, MlisOdzeso W Isfqw  dsts y
fsedB O Is. t OL Bz O Is tsHdBdZE L solzk o tsfhdzts
f sMOHBYydetse s BOIjtedOzO dhYftsdz' Lz ls t©WOL tej d Ddedz |
gzt hd5 PRyj ¢ eotLtBdsedjddw. | dLEzyjddz n dzdlsg
ZO2H Jjdzs HBMISOIYdesj Csdzdyj mMlsots oM = OB
o tcOh do Odzdv o jcejlsdtekzs hdrn MOYJdeyj o -IBIsHdtsdzr tetstL
Ajdzts HOddsY o zOp IsfgWs! d wiagd dzdj MkeMistcOlstse dzO o
odJceilsdekzs hda MOy Jdzyj o tetsHJtsd tcsL soats?2 fted o
MsmMizH OF d2O0 oL &zdyde" = MEBMIstOISOR.

[jsBHCO dMmfdjH e Oded "W

RfMMdzj Hso Odzedw ftetso jHjdzr o JItdzgy v, CEkdzt sktcO tctsH
BdZzOGslfdzdyy HdzW oL Hjdz o9 0OdedW. 4 tsdzdzj ydats g , Ol s
HESYHJ 2 M fthmistswdzdes HEE N JB ojlkteOBBd  Iswyjdzr
sjrdzsdzseds or tcOh do Oded v . I sLdsdotsds weodzw jIsfgw o
fcLotsdzwsls fHtotsotsHdIs! sBddzr tesp ffEmdzcbalr L ts o Qlzizd Mt
Ctstedej o dN  HEzdigEEI NGB YS OB o tsL 5B datso dzj dad W .
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]l T MOHCE bttjLSe Cwtedzj odh ftoesosHddzd o Cdzyy
BOIj ted OzO HJj dzOdzqd Mdzj e hddz BGBKOL S: Cistedzd 9 0
tcOLWwQdzd dzO €k Mtses din dedigfdsy ¢ Gz o L 5B datso dzj dzd W . ¢
SBtcOB OIS 9 Odzd MdzOB' B3 ttOMlso stesd3 dZOtcec Odzytso € d, fy
Htcj o j Mdes?2 L tsdzs?2 (it dfMm. 1). J1rMOHSCE ®ltejL s C Bt
fsdzd ! Isd dzj detso r j ts HOggE A UsCtefs o  Jtoj Ho Oted Isj dz' dats dz
tcOL dzd ydzr d@3d Mk MistcOIls O] . ) COydmlsej C i3 sdzj dzls
dmf sdz' L s OKJO" ldddetdsadics f syo Iz, sHXc W Pl s 6]
fjMmMse, CsCMmseor 2 MkeMisteOIls, CCdm¢ d2] fifderten] cfits@RtsSH
[12,13,15-20].

[ dzv s lstse o COydJmlsej MmMkeMmMlstcOlstseo BM dzd ffted 6 BIst
1. 1B8Yysa 0 + SCodmMCd?2 fjtjcodets?2 o MmMslsdesh jdedd (1:
2. ubtW + fys O +CdmMSd?2 fiticds2+ sfdddSd o fi
3. ustW +CBdmMcd? fitjcedes? dzfid@zld 1+ 14 IMsE o M
4. stdmMcd?2 fjtejcodes?2 +IssteW +s5fddzéd o Mstslsdesh j dz
5. stdmM¢d?2 fjtejodes?2 +s5fddzCd +fjfMmtsSC o Msslsdesh j
6. stifmMser 2 MkeMmMistcOls+ fsys O + SCtdMCd?2 fjtcj ¢ dz
7. ) Spad s d

8. UtStGw,

9. 1tye O +¢ dafmCdsf didgCafj codentstsilsdetsh jdzdd (1: 1: 1)

10. 1tys 0+ CtdmMCd?2 fjtojedes?2 +jMmMse +sfddzCd o
1 sMOHCE ftosotsHddzd ISOCdd3 SBteOL 53; dzdde““ Yyofls!
O ojtemndzrs M YBYsSs?, zZO kttseodzj o jtemdzj?2 MOMIs
Cttedzj o M OB ftsdzddzd. 1 Isjyujdedd ojcjlboOoydd fts d3j
mMsmizHuOR ftetse sH d dzqd tor - dzj dzd J d -2 i3zfddlz.ydtdtseo © G f
Bzdz ydtekzs h jes RBOIjtedOdzO dhtftsdz’ L s Odzgd Is j ) d
or MOy J dz slstej L € d ¢ tstdddjjo dMOY jJidgywj stftshk ¢ tsdz' 9" to
sBSGtcj 8 O dBs?2 COteB B5dzOIs dzts 2 Isj f dzd yJ . v BB jtcOlL
fSHHJtY o Odzd dzO -2 8z tc oudzj 1 As5dzd shmih j Mise dzv dzd

[ sdzsmdIsj dz2 dzz¥ o dzO» dztsfyls OotSLHERO o IsjPozhyj fC
v jnmndasdzced™w V" tc@OfiOedzr tsHdtsdz o Isjfdzdy B j{
9jJGildekzse hdj MOy Jjday' tHdBd EC &ZOHT™ 9 Odzd dzO L O
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Gtozdzls tsBh jfitcddw IsOW .

2

J tej 64 dzj cOydisdedzr » ftesyd Mtse E ojcjisdl
sddts? Bibs2F) MBEOEAMBIUIHSC LY GBicOBSIS!
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j da
Is
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2T gROS
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{jLEd OIT dhmidj Hse Odad 2

JHdzdds dL thdetseo dzr = Lo jdz jo HdbtsdddtsosHmMIssa O W
sjfdzd yorn d0 dmSkmmise j diphzs Y de@[Iss@As, ts 0 dzy flzdz’'cRAzO o dz"
wWeodw jlsfqw eor otsH tOfMmisjded?2 o sy dzlsOr ls or MOy §

l tjLbkd O] dmmdzj Hseo Odzed?2 EMlsOdetse dzj dzts, Ylsts
MO Jd dy9i®»% BM dz £ tOMIsjdzd?2 or teOh jdzdz" =, dzO Gnd3j Md
+CtsdemMCd?2 fjtejodets?2 (1:1:1) d dz©O Mk MmOl f sy:
GHJ 9" nBBH tcOMMOHNHT MtsmMis©@o ddz 97 %. Clsqd ) J 9 0
ftcdydo O] d3dsMmis: tOMMOHT Htod o MOHC] JJ o BlCtrls
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tdcejdgjteOydw Cttedzj?2 E ojcjlsdkzehdn t©OMmlsj dd?2 t
ftoedds dgv j i3 = MEkzBMistcOlstse §totslsj ¢ ChipfAzGidg! distsHjd dEOS difous
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CsdemMCd?2 fitejedes?2 + ifmMmse + sfddSd o Moslsdssh
O dzsm! 35 hils. [ ddzd BOdzt desj SCtsdzduyj Mlseots Ctstcdzj 2
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[ sMisO fsBjcetse ftod orf tcOh do Oded d fr]O>1 dz ® L Osg
fdlsOdzedj tOMmlsjdzd?2. RMMdzj Hse Odzgd W B3 EkMIls O dszZts,
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Csdzdyd Mlse S Bstedzj 2 d MsmisOoe d dzO 25 Mz o o Otcd Odzls |
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Resume

Public discussion about the bioeconomy and the search for solutions to its sustainability is
one of today's global challenges. From philosophical reading of the nature of processes, to
the role of scientists and producers, the study of this sensitive topic needs holism and
interdisciplinarity. Bioeconomics, considered as a scientific problem, presents economic
activity as a prism, which brings together the complexity of the impact of human action on
the natural environment. A number of theoretical constructs examine the relations society-
man-nature in a systemic connection and relation general-singular and singular-general.
The aim of the study is to establish a link between the management of small family
gardens and the construction of a model of sustainable bioeconomy at the micro level. The
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case research method, the desk research method, the longitudinal method, etc. are
applied. Knowledge of the process of combining biological laws with production technology
is a key element of the model for sustainable bioeconomy within small family farms. These
are relations that bring the role of economic activity in family gardens from micro through
meso to macro level. They are becoming a benchmark for a sustainable bioeconomy. Not
only the quality of the land resource is preserved, but valuable local selections are
preserved, the loss of biodiversity is reduced, etc. environmentally vital activities are
rediscovering their importance.

Key words: bioeconomy, sustainability, small family gardens
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ftcjHOdYHOR HO Httso jHO olststeslsts € OElkdgdisis t{ls iz s
ftcd ol L 3y desfls, oddzOcd Mj COyea O ftod tsHdIlsj dzdls
Md &34 2 dzOIs O Gt OH d dzO, fmd tcOL stso Otco O s ls dzO s tc Iz
2O tcj HAZOZOISO 91 L tOMls dzeyJ ptsisd I jtdipplsiih, O o ©®fJf S § .
slscdzj Yy HOTEd g 66O u twWOHEMIS M tsHjdv, yj daj 2dedls
d MmMjtedtLrded fHtesWjmdd, tjHBodsts dHoa Ol o dBOROdzOIs
ol 9 omMdESfCd sHj2dsMisd ® GKOHJBRZOIO. [ B O9 Ols
LJdzj dzyulzydse jdzgs, daROBjj dlslz dzlddeftis. | tcOri s d B OC dzOIs
dzts d ©MsOdOddls] BteBtsead MO AdO fsydli. RrRdzsjte]f
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sqdojwls BddLCt HEG I.d2. rjdzfSd §OLOL o Mmissddyo
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ssLd SOLEfM Mihts yjttlsOes O EfMmlst? igd ySdtsH e @mlsd@s j
sMisOli yd Mj SCcBftsmisdtcOls, COIts ftsHRtcOdzo Odzj sts d
ststc, Miststets HBL JeOdz d tOL ftol MdzOls dzO f SHABHWH 5

lteso jHjdzdIsjy Istcd COLEMO M oMoz skztcd cOdats d
B3 ts Hig. Il Cdzg yjdedlsy o ftetsmd, yJdzwhd MmiBdteOdzj dzO
fsejHjddjlbts dO tjMmftcdHjdsdlsj thdckztkYe Ol dOs s
2 dzd Gt OH d dzqd COIsts JHddd y0O/ jlsOdztsdz/ ditsH j dz
SdzOdzdzd , J BsydodOdzdzdsd d Mp s dejsaid tc Qlsizj dfgsdptc  H
sfd, yddlsts tlsetsotsted Mdektcweo Ols dzOHJ X detsfiyle
Cldlsyj . IsojHjddjlsts My dqHydZsd¥dydeO s {ft
so dw, Csdlss My dLojyHOI B©ls twOLBdtcOdRlts da
MO, Y4 LO bwg LjBYWKSO |j Mjdij2dO yj ddashls J

tcOLBdtcOdzj, MytsHjdzjdets © d2OYyOdzslsts dzO d3j MJ
ttOH uvteswdz My weavwoeO dOHGCLOYHOdZ dO BHfdlso
JtelsdL O f tods s tda®o jher Gidpjls O dIs j dzdets Mtsyddztse d y
¢., Cjbts o jyd Mfsdj dzOn d3j . ltetso j H] dz2OIsO
Fewo O hdisS d&OBtte ls dqd¥sBOydy LO ftsjls
Cd ydbijdd Bl t©jcdtsdd dO dudmMc 6] oHtsiOHdzs §f ¢4
LotsHMsats. [ jLEzdkzkOdl] AMmMj ftdisSCteds Ol M
dsdz0 dzO cte. vtesWls., uvtsa O HOs O wfdese Odzad j, M
9JHJB d M sldgmMidk ksScOs O dOftOs jddvy 0dz0d
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CLIMATE AND SOIL CHARACTERISTICS (1) AND CROP PARAMETERS (2) OF
OPTIMIZED AGRO-CLIMATIC REGIONS FOR MAIZE

Zornitsa Popova, Maria Ivanova, Emil Dimitrov, lvan Vurlev

Il nstitute of Soil Science, Agrotechnol ogy an

Agricultural Academy, 1331 Sofia, Bulgaria
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Resume

The objectives of the study are to discuss and provide appropriate climatic and soil
characteristics and crop parameters for decision making on maize irrigation relative to five
agro-climatic regions in the form of: a) quantiles of inter-annual and inter-regional
variability of precipitation and reference evapotranspiration ET% b)Bulgarian maps with
average precipitation and average ET® ¢) Bulgarian soil classes in terms of texture, field
capacity, wilting point and total available soil water (mm m™); d) validated crop modelling
parameters, as limiting dates of local maize development stages, appropriate crop
coefficients Kc and soil water depletion fractions for no stress p. Finally, the conventional
maize irrigation depths are compared with that simulated through the validated soil water
balance (SWB) WIinISAREG model application to identified agro-climatic regions.
Considered ET® and precipitation are the main climate variables that influence crop water
requirements for irrigation. However, irrigation requirements are also influenced by soil
characteristics, mainly Field Capacity (FC, % by vol), Wilting Point (WP, % by vol.) and
Total Available Water TAW (mm m™), also crop parameters as rooting zone depth (m),
validated Kc - coefficients and p - fractions relative to the crop development stages and
respective limiting dates. All these parameters are also required input for SWB and
i rrigation schedul ing Wi nl SAREG model (
application. Map of Bulgarian soils and results of previous studies support identification of
soil classes of small, average and large water holding capacity for each agro-climatic
regions.

Keywords: maize irrigation requirements, WInNISAREG model, precipitation, reference
evapotranspiration PMi ET®, soil classes, agro-climatic regions identification, spatial
distribution maps

Introduction

Climatic and soil characteristics and crop ET parameters are indispensable in the
development of national irrigation requirement and scheduling system (Popova (Ed.) 2012;
Pereira & Paredes, 2018). In our former studies the simulation soil water balance SWB
and irrigation scheduling ISAREG model (Teixeira & Pereira, 1992; Pereira jt al., 2003)
used to be validated to maize crop grown at several experimental fields, representing the

Asalimate-i r ri gati on management o conditions of
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and Popova, 2011; Popova & Pereira, 2011; Ivanova, 2013). The validated crop
parameters, as the dates limiting crop growth periods and related to them crop coefficients
Kc, that is a ratio between crop and reference evapotranspiration, and depletion fractions
p, that is the soil water fraction that may be extracted by the crop without causing water
stress, used to be implemented latter on to assess the vulnerability of Bulgarian agriculture

tt

to drought and to optimise irrigation sehedu

irrigation technology-c | i mat e 0 istaricald @resenth and scenario built weather
conditions (Popova, 2008; Popova & Pereira, 2011; Alexadris et al. (Ed.G.Gregorich),
2012; Popova et al., 2015).

In our last studies the validated SWB WInISAREG model used to be applied also to
simulate net irrigation requirements and scheduling for maize in the scale of Agro-Climatic
regions (AC), identified on the basis of average reference evapotranspiration for July and
August PM-ETOJUW.Aug computed for the period 1951-2004 (Popova et al., 2018).

The objectives of present study are to discuss and provide the required climate and soll
characteristics and crop parameters for these AC regions in terms of: a) Quantiles of
Ai narerual 0 aredifinal &r vari abi l E'I’[O;),bg' Ruligarigm meps
with average precipitation and average reference evapotranspiration ET"; c¢) Bulgarian soil
classes in terms of texture, Field Capacity, Wilting Point and Total Available soil Water
TAW (mm m?); d) Validated crop ET modelling parameters, as appropriate crop
coefficients Kc and soil water depletion fractions for no stress p relative to the duration of
local crop growth stages and limiting dates; e) Comparing simulated net irrigation
requirements using Winlsareg model with the conventional depths (Zahariev et al., 1986).

Material, Methods and Results
Climatic characteristics for identified AC regions

Climate of the identified Agro-Climatic regions (AC) was characterised on the basis of a
long-term (1951-2004) data relative to representative meteorological stations at: Sofia field
(AC 1), Silistra (AC 1), Lom and Varna (AC lll), Pleven, Plovdiv and Stara Zagora (AC V)
and Sandanski (AC V) (Fig. 1).

ELEVATION

2800m
1700m

1200m

= 500m

50m

100km

sea leval

Figure 1 Experimental fields of ISSAPPNP and meteorological stations of NIMH in
Bulgaria
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The climate is featured as a moderately continental in Sofia field (AC 1) and northern
locations of Silistra, Lom and Pleven (AC II, AC Ill and AC 1IV) and a transitional
continental over the Thracian plain, South Bulgaria, as represented by the stations in Stara
Zagora and Plovdiv (AC IV). The climate is a northern Black Sea in Varna (AC Ill), while it
is a transitional Mediterranean in Sandanski (AC V).

Monthly precipitation and reference evapotranspiration (ET®) relative to the period 1951 to

2004 at selected locations are presented in Fig. 2. Precipitation represents wet, average

and dry years, i.e., when the probability for being exceeded is respectively 10, 50 and

90 %. The precipitation duri ng -Stetped 0naiszheo ws r aap
inter-annual variability and a non-negligible seasonality, with less precipitation during the

months of July, August and September, when maize flowering and yield formation occur

(Fig. 2a, 2c, 2e, 2g and 2i).
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Figure 2 Average monthly precipitation (mm) and reference evapotranspiration PM-ET?
(mmday’) (1) rel ati v e-2004 batshepresents Bl%aahfidén@einterval

for the averages during the whole period 1951-2 0 0 4A&C,Region( a) d (IbAC Sof i
Region( c) d ( diI)ACRegionse¢ Yy aqd (f ) VRBIAGRegiam(dg )L odgn;( h)

Pleven and Plovdiv; V AC Region (i) (j) Sandanski.

Due to the Balkan mountain that crosses the country from East to West, there is also an
evident spatial variability with larger precipitation in the stations of large elevation (like
Sofia, 550 m a.s.l., AC I, Fig. 2a) and in the northern locations representing AC regions I
(Silistra, Fig. 2c), 1l (Lom, Fig. 2e) and IV (Pleven, Fig. 29).

ET° was computed with the PMi ET® equation (Allen et al., 1998) using only temperature
data as described by Popova (2008), lvanova (2013) and Popova et al. (2015). ET® refers
to low, average and high climatic demand conditions, when ET® values are exceeded with
a probability 90, 50 and 10% respectively. ET® shows much less inter-annual variability
than precipitation, as indicated by the bars representing the 80% confidence interval, and
is predominantly higher in southern regions, reaching in July 5.6 mm day™ at AC region V
(Sandanski, Fig. 2j) and 5.3 to 5.2 mm day™ at AC region IV (Plovdiv/Pleven and Stara
Zagora, Fig. 2h).

High Peak Season ET? is 4.9-4.7 mm day™ in the northern regions AC Il (Lom, Varna) and
AC 1l (Silistra) (Figs. 2f and 2d) and reaches a minima of 4.4-4.0 mm day™ in AC region |
(Sofia field) (Fig. 2b). ET® follows a regular seasonal distribution, with maxima in July and
August when precipitation is smaller (Fig.2).

Results and Discussions

Probability curves of occurrence for seasonal precipitation and reference
evapotranspiration ET°, relative t oSdimtedo whed 0 niit Maryd

t he

-

C

fduy-Augo period are compared for the represent s
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Figure 3 Comparison of precipitation (mm) probability of exceedance curves for eight
climate stations, representing the identified AC regions and relative to: © YCropping
Season-Sfeidd yb)ldingth De mand SAeuagsoo, n206@J5ull y

The AWt i seasonal precipitation is the
| (Sofia) and IV (Pleven), varying between 120 and 550-700 mm and could be quite
different within the AC regions IV (Plovdiv vs. Pleven) and Ill (Varna vs. Lom) (Fig. 3a). As
it may be observed comparing the probability curves in the figure, the curves for Sofia and
Pleven are above all others. Comparing the eight curves, it may be also concluded that
seasonal precbeptatifonm fnday e shoul d i nc
Sandanski (AC V), Varna (AC lll), Silistra (AC I1), Lom (AC llI), Plovdiv and Stara Zagora
(AC IV), Pleven (AC IV) and Sofia (AC I).

Regarding the peak demand p e r i eAdu gioJ wdgigmal grecipitation differences are
about half of those related to the whole cropping season. Except for Silistra (AC Il), they

high

reas:

increase in a similar ©®rpen d$itghat3 by elgdtoinwad e

differences become much smaller in the dry years (P>90%) and augment over the
average and wet years. It could be concluded that seasonal and high demand season
precipitation are the lowest at AC V (Sandanski) and AC Il (Varna) and the highest at AC
regions | (Sofia) and IV (Pleven) (Figs. 3a and 3b).

The inter-seasonal variability of reference evapotranspiration totals PM-ET® fi MaSye pt 0 ,

compared with precipitation, is much lower (Fig. 4).

Seasonal evapotranspiration demands PM-ET°fi MaSye pt 0 ar etirtthedriest AC
Region V (Sandanski) ranging 740 to 840 mm and about 30-110 mm less than that in AC
Region IV (Stara Zagora, Plovdiv and Pleven). ET° i MaS/e pt 0 -80rnen lowé than
that in AC Regions lll and Il (Lom, Silistra and Varna) and the least in AC Region | (Sofia)
(Fig. 4a).

ges

During the high dAmgodtseseasonfedehges bet weer

ETC are half than those relative to ET°fi MaSye pt 6 ( Fi g. 4b) .

In order to characterise the distribution of seasonal precipitation and monthly PM-ET® over
the agricultural country territory, references on respective maps based on more than 40
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agro-meteorological stations of good spatial coverage in elevation and climate zones were
studied as well (Alexandrov, 2011; Moteva et al., 2015).
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@) Probability of exceedance PM-ET? .. con: (%) (b) Probability of exceedance PM-ET® ;. auq (%)
— -AC | Sofia —AC Il Silistra —AC Il Lom —AC Il Varna
—-ACIVPleven - AC IV Plovdiv —AC IV Stara Zagora ---- AC V Sandanski

Figure 4 Comparison of reference evapotranspiration t f-f ¥ (mm) probability of
exceedance curves for eight climate stations, representing the identified AC regions and
relative to: 0) CSepmptpd nagn dS ehba)s othi gihlMabkegnba, n d1 9S5ela
2004.

Spatial distribution of seasonal precipitation in Bulgaria is characterised as a nonuniform
over the country territorry (Alexandrov, 2011; Fig. 5a).

AGRO -
CLIMATIC
REGION

I
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1]
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oy

100 140 180 220 260 300 340 380

a) b)

Figure 5 Spatial distribution of: a) Sea s on al Pr e c-bBeptentberd i Omm)bApan d
Summer Precipitation (mm) (V. Alexandrov (Ed.) 2011)
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During the warm half of the year (April to September) most of the Eastern communities
and those along the Blacksea coast are exposed to a greate risk of drought (Fig. 5a). The
same holds thrue for the communities of Petrich and Sandanski (AC region V) in
Blagoevgrad region. It is important to drow attention to the whole South-East Bulgatia
(except for the community of Malko Tarnovo) that is potentially vulnarable to atmosheric
drought during the period from April to September (AC regions IV and V, Fig. 5a).

It is observed also that the territories around Yambol (AC region IV) and along the river
valley of lower Struma (AC region V), around Sofia (AC region I) and Plovdiv (AC region
V), South Bulgaria, are potentially vulnerable to drougth in spring. Gulyantsi community
near by Pleven, North Bulgaria (AC region IV) is at risk of seasonal drougth too (Fig. 5a).
The communities around Haskovo and Svilengrad (AC region V), Yambol and Burgas (AC
region V) and Karnobat (AC region lll), South Bulgaria, and Dobrich (Balchik and
Kavarna, AC region II) and Shabla (AC region I) and the extreme South-West part of the
country are the most vulnerable to drought due to the scarce precipitation in summer (Fig.
5b). During summer the Danube plain gets more precipitation than the Thracian Lowland
while in autumn the former is potentially vulnerable to smaller precipitation (Alexandrov,
2011).

Monthly (average for the period 1981-2010) distribution of ET° (mm) indicates that the
stations of Sandanski, Petrich, Haskovo & Kardjali (AC V) and Yambol, Sliven, South
Bulgaria & Pleven, North Bulgaria (AC 1V), have the greatest evapotranspiration demand
in all months (Fig. 6, Moteva et al., 2015).

a) June b) July c) August

Figures 6 Spatial distribution of the average reference evapotranspiration PM-f & (mm)
in: @) June, b) July and c) August, 1981-2010 (Moteva, Kazandjiev, Georgieva, 2015)

The stations of Sofia and Dragoman, South Bulgaria and Shabla, North-East Bulgaria (AC
), have the lowest ET° demands (Figs. 6a, 6b, 6¢). According to Moteva et al. (2015) the
ET° monthly climatic values vary over the country in the following ranges: in April i 62.9-
92.3 mm; in May i 86.9-130.3 mm; in June i 107.7-162.0 mm (Fig. 6a); in July 1 127.4-
184.2 mm (Fig. 6b); in August i 109.8-157.8 (Fig. 6¢); in September 1 70.8-103.5 mm.

The statistical and graphical analysis of average ET® in terms of the identified unified agro-
climatic regions shows that:

A The c IAC region & is ia Tiransitional-Mediterranean having the highest reference
evapotranspiration during July and August [ 19Ju|y_Aug: 5.6-5.2 mm/d in this country (Fig.
2)). It spreads over the blue and black zones in extreme southern Bulgaria covering a

range of 166< ,,<185 mm month™ (Fig.6b) and 146<f ¥a,<160 mm month™ (Fig. 6 fy) .

A 1t i s by the AC mgioe &V that covers the gray and green zones of average
reference evapotranspiration within the range 156<¢ (9Ju|y<165 mm month™ (Fig. 6b) and
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the blue zone of 141<g L?Aug<150 mm month™ (Fig. 6 Mmdorresponding to a daily rate of
[ Osuy-aug=5.4-5.2mm/d in Plovdiv, Pleven and Stara Zagora (Fig. 2h).

AAC region Il unifies the communities of Varna, Lom, Vidin, Kyustendil, Blagoevgrad and
Karnobat that experience a highest risk of atmospheric drought during the warm half of the
year (Fig.5a). AC lll is characterized as a region of lower reference evapotranspiration in
July and August (4.9 - 4.7 mm/d, Fig.2f) relative to dark yellow zones of 146<( L9Ju|y<156
mm month™ (Fig.6b) and green to grey zones of 130<f $aug<140 mm month™ (Fig. 6.

A AC Region Il spreads over the white to yellow areas around Targovishte, Shumen,
Dobrich, Silistra, Pavlikeni and Kneza communities in the Danube Plain (Fig.6b) where
maximums of average ET° auy-aug=4.7-4.2 mm/d have been observed (Fig.2d). Monthly
ET® totals range within the limits 130<t &u<146 mm month™ (Fig.6b) and
125<y 8Aug<135 mm month™ respectively of the yellow and green zones in Fig. 6 fn.

AAC Region | consists of Sofia field, Dragoman, Elin Pelin and Shabla communities. It
should be characterized as a region of the lowest average monthly maximums of ET? y,.
aug=4.4-4.0 mm/d in this country (Fig.2b). AC | covers the white and light-yellow zones of
130<t ¥yuy<146 mm month™ in July (Fig.6b) and 110<f Gaue<125 mm month™ in August

(Fig. 6 ) .

A I'n final anal §maisums and thehscagce susnimer [rdcipitation are
inherent to AC regions V (Sandansky, Svilengrad, Haskovo and Kardjali, Figs.2i 2] 5b 6a
6b 6¢). The minimum average ET° values from April to June are calculated for the Black
Sea Region (Varna, AC Region lll, Fig. 2f) and from July to September 7 for the Danube
Plain (Targovishte, Shumen and Dobrich, AC region I, Figs. 6b and 6c).

A pUto the pSerpitcednbfeApr,i It he | owest mi n%vahes
are peculiar to AC regions I, Il and Ill, while the highest ones 7 to AC regions IV and V
(Figs. 4a and 6).

[

ma

Fig.7 shtowvwne®oomel ati onshi ps @rage monthly valuestofwe e n

reference evapotranspiration PM-f ¥-FAO56 (mm/month), computed with climate data
observed in the agro-meteorological stations at Sofia, Plovdiv, Stara Zagora, Sandanski,
Lom, Pleven, Silistra and Varna during two different periods: from 1951 to 2004 (Popova et
al., 2015) ( maxis) and from 1981 to 2010 (Moteva et al., 2015) (Y - axis).
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Figures7f Onteone o r el &dtweenrihse &vergge monthly ET alues relative to
the periods 1951- 2004 (Popova, lvanova, Alexandrov, 2014) (m - axis) and 1981-2010
(Moteva, Kazandjiev, Georgieva, 2015) (Y - axis) for: © June, b) July, c) August.

Statistical analyses show that the best coincidence between the [ & results (R?=0.89) is
found for the month of August. The coefficient of determination relative to June and July is
slightly lower (R?*=0.80 and R?=0.83), showing acceptably precise relationship at a
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standard error of estimation below 5.80 mm/month and a slope coefficient ranging from
0.90 for June to 0.99 for July.

Soil characteristics of identified agro-climatic region (B)

Soil characteristics for identified AC regions are based on former studies on physical,
hydraulic, hydrological, mineralogical and other soil properties (Doneva, 1976; Eneva,
1993; Varlev et al., 1994; Koinov et al., 1998; Stoyanov, 2008; Mikova, 2002; Boneva,
2012) , carried out in the experiment al fie
Bojurishte, Chelopechene and Gorni Lozen (AC Region I), Slivo Pole (AC Il), Sadievo and
Kovachitsa (AC Ill), Tsalapitsa, Zora, Pustren, Gorni Dabnik (AC IV) and others (Fig.1).

Detailed data on soil genesis and texture, field capacity FC (cm™ cm™®), wilting point WP
(cm™ cm™®), mineral content in % of clay fraction in the soil have been defined for a number
of soil profiles (peddons) and used to build a dataset on TAW (mm m) (Eneva, 1997,
Varlev & Popova, 1999; Varlev, 2008; Stoyanov, 2008; Popova et al., 2006; Popova, 2008;
Popova et al., 2015). Three soil classes in terms of TAW have been defined for the
purposeof mul ti plication of Wi nl SAREG model
2012).

Typical soils in the plains of South Bulgaria are the Leached Cinnamonic Forest soils of
small, medium to large water holding capacity, as: TAW=106 mm m™ at Chelopechene EF
(AC I); TAW=136 mm m™ at Zora EF (AC IV) and TAW=171-178 mm m™ at Gorni Lozen
(AC 1) and Sadievo (AC Ill) EFs (soil © 8in Fig. 8).

SOIL OF BULGARIA

DEEP SOILS IN THE PLAIN SHALLOW SOILS IN THE
AND HILLY REGIONS SEMI-MOUNTAIN

AND MOUNTAIN REGIONS
[:] Calcaroous chemozems - Typical cheenozem sk smonitza

(7 p— S ||

] s camonate sls rendrmas/

P [ - | [,
i o [
S chamozeens Aol Deluval-meadow scils Brown forest soits
=] S
Dark grey forest sol Poat boggy sl Brown forest sols with rendzinas
ez [l
i s b o
‘I‘ Typical Grnamonic forest sol E] Mountain-meadow scls
| [reSse—— | [E——.

Figure 8 Soil Map of Bulgaria in Atlas of the soils in Bulgaria. (V. Koinov, |. Kabakchiev, K.
Boneva, 1998) Zemizdat, Sofia
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The Vertisols are soils of predominantly large TAW that varies within the limit
173<TAW<180 mm m™, as it is observed in the fields at AC | (Bojurishte) and AC IV
(Pustren) (Figs. 1 and 8; Popova, 2008). Except for Sofia field and Stara Zagora region,
the Vertisols are also wide-spread around Burgas (AC V), Haskovo (AC V) and Karnobat
(South-East Bulgaria, AC Ill) (Stoyanov, 2008; Mikova, 2002).

Soil s of smal | to aver ageTAW@l 23 1iip hsdcbansg-
textured Luvisols and Alluvial/Deluvial-meadow soils, are found on the river terraces
located in Sofia field (Chelopechene EF) and Thracian Lowland (Tsalapitsa EF), as well as
in the valleys along The Struma and The Mesta Rivers, Soth Bulgaria (soil = 1 2Fig.8).

The most wide-spread soils in North Bulgariaar e t he Cher nozems

Total Available Water of these soils ranges within the limits 157 mm m™ (Slivo Pole)
OTAWO 1 8 0 ritifiKovachitsa) (Stoyanov, 2008; Boneva, 2012). Chernozems are soils
of MI (Montmorillonite - lllite) type that are constituted predominantly of Montmorillonite
mineral, consisting 10 to 20% of the soil. That percent changes gradually from the Danube
River to the south, i.e. from Calcareous (soil~ 1) to Leached (Slivo Pole EF) and
Degraded (Gorni Dabnik EF) chernozems (soils™ 3 and ~ 4,Fig.8). A feature
characteristic of the later is a larger content of Vermiculite, which in combination with the
Montmorillonite, determines larger TAW values of chernozems located in the Middle

cap

-
C

(stin

Danube Plain andDaolhri cdhhawogohesakmozemsd subzon

Some Vertisol clay soils of large water holding capacity (TAWO1 8 0 mnt) are

widespread around Vidin, North-We s t Bul gari a. Smal | spot s

TAW>180 mm m™, which in terms of water holding capacity are similar to the Vertisols, are
speci fic for -Ddber ificchukdaodg orr-&gtiBolgariai(Fg. 8No r t h

Soilsof small er water hdAWDIlA$ aignmstbe cogyse-textued O

Alluvial/Deluvial-meadow soils, are located on the river terraces in The Danube plain (soil
~ 1 2in Fig.8; Koinov et al., 1998; Boneva, 2012)

Thus, soil water holding capacity in Bulgaria, herein the total available soil water TAW
values, is used to define three main soil classes occurring in the identified AC regions

represented by the | ocatiomaslllooaAdirdetd mbove,

fmedi ( md o u tTAW@I6SMNn mY)and aff @ 6MRAWO1 8 0 Ai)niFigns).

Crop parameters for the identified agro-climatic regions, as duration of crop
growth stages, limiting dates and maize varieties for Zahariev and WIinISAREG
model applications) (B)

Comparing crop parameters requires knowing if duration of crop growth stages and limiting
dates are the same for Zahariev et al. (1986) and for WinISAREG SWB model (Pereira et

al ., 2003) applications. While APl antingo

found to be the same for both approaches, names of some crop growth stages, as well as
average night and day air temperature, are not completely identical (Fig. 9).

Six Agro-climatic groups were defined in Zahariev et al. (1986) by using the temperature
conditions characteristics in spring, pronounced by the date of a permanent increase of
average night and day air temperature T,, over 5, 10 and 15°C, and the temperature sums
during vegetation period. Average air temperature for Zahariev T,, is computed as an
average of observed air temperatures at 7am, 1pm and 9pm, using following equation:

Tav = (T7am + T1ipm +2*T9pm)/4 (eq. 1)

Thus, the starting date of each vegetation period is considered to be the first day of a
decade, during which the average air temperature T, (eq.1) is constantly over 5°C. The
regions, having stable increase of the average temperature T,, above 10 and 15°C, are
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separated in two more groups. The existing network of 97 Hydro-meteorological stations,
having a complete 35-year (1946-1980) observation period at least, served as a basis for

AZaharievo irrigation regions identification.
Crop coefficients Ke-curve
y

"D" Mid Season

"C"Tasseling "E"Milky ripening

1.2 A

Late season
Development
stage

0.8 - Waxy ripening

Crop coefficient

End Season
0.6 1
"F"Full ripening

0.4 1 Initial stage and Harvest

0.2 { "A"Planting 2”‘-§guleaf

\Y
rLQ’P‘Q‘ @Q’\\ > 2™ »* o ¥ \Q’Pog l\‘b’%eQ

Figure 9 Comparing the duration of observed crop growth stages according to Bulgarian
standards, including Planting and Harvesting date, required in WinISAREG model
application. Kc-curve and crop development stages are relative to maize hybrid H708,
Tsalapitsa experimental field, 1987.

The application of WinISAREG model requires observation of real maximum Tpax and real
minimum Tnin air temperatures that are also used for the estimation of average night and
day air temperature (Allen et al., 1998):

Taverage: (Tmax + Trin )/2 (eq 2)

Relative to other simulation models, like the mechanistic Water Fluxes and Yield (W&Y)
WAVE model (Vancloster et al., 1994), crop development is based on application of the
DVS (development stage) approach. The DVS is proportional to the sum of effective air
temperatures required by the crop to reach t
Areproductiveo ( 2) 19p8h\éadee & RPoposa] 1D@9sDomreva &a&bpova,
2016). In the modified CERES-NC-maize model (Jones & Kiniry, 1989; Gabrielle et al.,
1995; Popova, 2008) a water flow sub-model has been implemented, while crop
development stages are six and each one is related to a new organ appearance that is
simul ated by applying the calibrated so calle

Regarding Zahariev et al. (1986) and Bulgarian standards, the duration of maize crop

growth stages is based on observation of the occurrence dates relative to: P1 antAong A
Emergency, 2-3° to 10-12" |eaf appearance lB§ Tasseling iC§ Flowering, Milky
ripening i & Waxy ripening and Full ripening =g (Fig. 9, Table 1).

The duration of crop growth stages in the SWB WinISAREG model (Pereira et al., 2003) is
also based on regular field observations, but the limiting dates and stages are that defined
by FAO (Fig.9):

Initial stage startsat MAA( Pl anti ng) and ends at @ABO0 when 10
when, according to Ba%lgeafid nhasst asnpdpaer adrse d A(2P o p ¢
Popova & Pereira, 2011; lvanova & Popova, 2012). Crop coefficient for this stage Kc in;
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refers generally to soil evaporation, which is small except when numerous wetting events

ends

at

icCo,

C oV erLal>3) that e n

occur.
Crop Development Stage st art s at ABoO and
ground covero to AFull ground
al so corresponds to the Bul

Ilvanova, 2013).

gar i

an

i Tassel

Table 1 Limiting dates of main crop development stages, observed for the maize hybrids

grown at Sadievo Experimental field (Il and 11l AC regions) over the period 1964-1993.

Maize growth stages

A AR i B AiCh A ER AFn
. 10% ground Full ground Start of . .
Crop FAO Planting cover cover Senescence/Maturity Full ripening )
growth - " - hybrid
stages : Bulgarian Planting Emergency 2"-3|eaf  Tasselin Milky ripenin Waxy ripenin Eull ripening/
’ standards =anting gency 23 leal  1asseling My ripening % ripening harvest
- years
1 1964 26/04/1964  12/05/1964 18/05/1964 14/07/1964 09/08/1964 26/08/1964 07/09/1964 Vi skonsin - 641
2 1965 20/04/1965  14/05/1965 21/05/1965 16/07/1965 12/08/1965 30/08/1965 06/09/1965 Vi skonsin - 641
3 1966 27/04/1966 ~ 09/05/1966 14/05/1966 18/07/1966 06/08/1966 29/08/1966 14/09/1966 Kanzas - 1859
4 1967 06/05/1967  19/05/1967 24/05/1967 12/07/1967 07/08/1967 20/08/1967 02/09/1967 Kanzas - 1859
5 1968 22/04/1968  06/05/1968 12/05/1968 10/07/1968 10/08/1968 24/08/1968 04/09/1968 Kanzas - 1859
6 1969 26/04/1969  10/05/1969 16/05/1969 10/07/1969 07/08/1969 20/08/1969 07/09/1969 Kanzas - 1859 the AVG
7 1970 04/05/1970  14/05/1970 19/05/1970 26/07/1970 09/08/1970 04/09/1970 16/09/1970 Kanzas - 1859 the latest
8 1971 06/05/1971  18/05/1971 27/05/1971 12/07/1971 07/08/1971 27/08/1971 07/09/1971 Kanzas - 1859
9 1972 14/04/1972  27/04/1972 17/05/1972 06/07/1972 04/08/1972 26/08/1972 14/09/1972 Vir - 42
10 1973 13/04/1973  03/05/1973 05/05/1973 04/07/1973 03/08/1973 14/08/1973 02/09/1973 SK-4
11 1974 25/04/1974  07/05/1974 09/05/1974 16/07/1974 10/08/1974 26/08/1974 08/09/1974 1f) - 66525
12 1975 12/04/1975  29/04/1975 12/05/1975 10/07/1975 05/08/1975 08/08/1975 04/09/1975 Kneja- 601  the AVG
13 1976 07/04/1976  28/04/1976 06/05/1976 10/07/1976 05/08/1976 24/08/1976 16/09/1976 If) - 6625
14 1977 25/04/1977  04/05/1977 09/05/1977 20/06/1977 22/07/1977 10/08/1977 27/08/1977 KWS - 725
15 1978 28/04/1978  08/05/1978 12/05/1978 10/07/1978 02/08/1978 22/08/1978 08/09/1978 Il - 6625
16 1979 23/04/1979  04/05/1979 08/05/1979 06/07/1979 04/08/1979 26/08/1979 14/09/1979 \ - 708

1980

21/04/1980 04/05/1980 07/05/1980

15/07/1980

10/08/1980

30/08/1980

18/09/1980

1_- 62h2AVG

1984 14/04/1984  05/05/1984  23/05/1984 17/07/1984 22/08/1984 15/09/1984 04/10/1984 1\ - 708
22 1985 23/04/1985  11/05/1985 19/05/1985 24/07/1985 14/08/1985 26/08/1985 15/09/1985 W - 708
23 1986 25/04/1986  12/05/1986  26/05/1986 12/07/1986 05/08/1986 28/08/1986 15/09/1986 1T - 708
24 1987 20/04/1987 ~ 09/05/1987  25/05/1987 15/07/1987 28/07/1987 04/08/1987 21/09/1987 Alfa
25 1988 24/04/1988  08/05/1988 19/05/1988 07/07/1988 25/07/1988 04/08/1988 19/09/1988 Alfa
26 1989 23/04/1989  10/05/1989 15/05/1989 16/07/1989 25/07/1989 03/08/1989 18/09/1989 Alfa
27 1990 23/04/1990  30/04/1990  07/05/1990 10/07/1990 27/07/1990 26/08/1990 20/09/1990 Alfa
28 1991 17/04/1991  02/05/1991  09/05/1991 31/07/1991 18/08/1991 28/08/1991 22/09/1991 \ - 708
29 1992 20/04/1992  25/04/1992  08/05/1992 19/07/1992 25/08/1992 10/09/1992 25/09/1992 1 - 7 O0telatest
30 1993 21/04/1993  05/05/1993 13/05/1993 12/07/1993 06/08/1993 22/08/1993 11/09/1993 1 - 708
Average 1964-1993° 21-Apr _ 05-May  13-May 12-Jul 06-Aug 22-Aug | 11-Sep
Initial Stage ‘ Mid Season "D" } Full ripening
Duration (days) 22 25 11-Sep
STDEV (days) 8 7 8 8 8 10 10
Cv (%) 7 6 6 4 4 4 4
Average 1964-1978  22-Apr 07-May 13-May 10-Jul 05-Aug 23-Aug 08-Sep
Initial Stage ‘ Mid Season "D" } Full ripening
Duration (days) 21 26 08-Sep
STDEV (days) 8 6 6 8 5 7 6
Cv (%) 7 5 5 4 2 3 2

Stage
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when fMilky ripeningfistage occurs for maize crop in Bulgarian field observations (Varlev &
Popova, 1999; Doneva & Popova, 2016).
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The construction of Kc-curve requires Kc i, Kc mig and Kc eng and the length of each crop
development stage (Fig. 9) that is of great importance in crop water requirements
estimations for evapotranspiration and irrigation.

When considering a long-term period of past and present weather conditions however, it is
important to know how maize varieties have changed over the years. A description of
maize hybrids grown at Sadievo EF from 1964 to 1993 is provided with the assistance of

Mikova (2002) (Table 1).
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Obviously, maize varieties have certainly changed over the years. The old varieties, as
AGol den horse toot ho a rbeforecl®60.dhedrankitrdpertmefeom gr o v
the old varieties to more productive maize hybrids took part around 1962 (Varlev, 2008).

Early KWS (100-200 according to FAO), semi-early SK4 and Vir42 (300-400 according to
FAO) and semi-late Kanzas-1859 and Viscosin-641 AA( 6 00 accor dimaige t o |
hybrids had been introduced in Bulgaria during the period 1964-1978 (Table 1).

Highly productive maize hybrids, as the American late H708 (700-800) and semi-late H622
(600-700) , and the adapted tbDrelsoesalanlatBulddaedni on s
hybrids, as Kn-2L-611, Kn-611 and BC- 66-25 (600-7 00 according to F¢/J )
predominantly grown after 1978 up to 1994.

The semi-early maize hybrids Px-20 and P-37-37 had been grown during the 1975-1991
period, while Kn 530, Kn 509 Bulgarian hybrids have been introduced after 2000 (Varlev,
2008). Most of the hybrids grown at Sadievo EF however were Semi-Late (600) or Late
(700) accordi ng 196d-1983ppgriods (rebilerl g-igt1Bag.

1.5 — R 1.5 the-average 64-78
19641993 the average 64-93 19641978 late/semi-late/early

late/semi-late -
hybrids hybrids

— the earlest 1981, — the earlest 1977,
s dzj % Bf- 611 KWS - 725
1

1
— the average 1980,
1 -622
—the latest 1992,
1 -708
AR\

0 : . . . ! ! : . : 0 ; T : : : . . | :
\ \ \) \) ) \ N\ \ \ \} \} N Al \) \ AN \} A \
™ qu\b' '\%\‘: 1@ q:\\‘b \,‘\’\ R PLS\%\ \6\9 ‘:\'& %\b: qg,\bt ’&\‘) ,\\6 'i\\% '\,\\'\ & ’L‘b\% \(o\Q 6\;&

—— the average 1969,
sanzas - 1859

the latest 1970,

05 | - 1859

crop coefficient Kc
crop coefficient Kc

a) date b) date

Figure 10 Comparing the limiting dates of FAO maize crop development stages, observed
in years representing the earliest (1981), the average (1980) and the latest (1992) crop
development in 1964-1993 (Fig. 10 a); Considering the earlier half period (1964-1978)

when semi-late (600 according to FAO) and semi-early (200-400 according to FAO) maize

hybrids had been preferably grown there (Table 1, Fig. 10b).

Figure 10a compares the limiting dates of FAO maize crop development stages, observed
in years representing: the earliest (1981), the average (1980) and the latest (1992) crop
development relative to semi-late (Kn i 2L-611, Kn 601 and H-622) and late (H708)
maize hybrids grown at Sadievo EF (lll AC Region), 1964 -1993.

Figure 10b compares the limiting dates of crop development stages, observed during
seasons representing: an fe a r (197@), an fa v e r a(IP@9p and a il a t(E00) crop
devel opment r e(KWS$)iandéent-lo a tikeazasi1859 and BC-6625) maize
hybrids grown at Sadievo EF (AC Ill), 1964 -1978.

Regardless variability of grown hybrids at Sadievo EF over the periods referred above
(Figs. 10a and 10b), statistical average of the dates, limiting main crop development
stages (parameters of Kc-curve) during the whole (1964-1993) and the first half (1964-
1978) periods are identical (Fig. 10c).
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Figure 10c Comparing the limiting dates of crop development stages relative to
statistically average Kc-curves relative to two periods: 1964-1993 ( sémi-l a tKe-2L-611,
Kn-601, H-622a n d fAH7@tmaize hybrids) and 1964-1978 ( i s 4 @ itkanaas-1859

and BC-6625a nd i &WS3 rhag®hybrids), Sadievo EF (AC Ill Region).

Since the duration of crop development stages depends mostly on planting date and MTO
conditions during the vegetation period, there is no zoning of corn varieties in Bulgaria.
The principle is to choose a lower maize hybrid group according to FAO at sites of shorter
vegetation period (those of higher altitude and smaller sum of active temperatures).

Crop parameters for identified agro-climatic regions (computed Kc-coefficients and
p-fractions for ISAREG model, root zone depth used for Zahariev and WIinISAREG
applications)

The maize crop, considered in this study, was parameterized using detailed data from field
experiments, as described by Popova (2008), Popova & Pereira (2011), Ivanova & Popova
(2011). Main characteristics relative to the limiting dates of crop growth stages, calibrated
crop coefficients Kc and soil water depletion fractions for no stress p are summarized in
Tables 2-5.

Three-year field experiments with observation of soil water, crop development and LAl
dynamics under fully irrigated and rainfed maize provided data for crop parameters
calibration and validation at Chelopechene (1997-2000) and Bojurishte (2003-2005) EFs.
These fields represent the soil classesof i s mal | 0 aTAW in AC la(Pogowra) 2008;
lvanova, 2013). Detailed soil characteristics, including soil water retention and water
conductivity curves (WRC and WCC), field capacity (FC), wilting point (WP) for genetic soll
layers and total available soil water TAW, relative to a local Chromic Luvisol soil
(Chelopechene) and a Vertisol soil (Bojurishte) were taken from references (Koleva,
1973; Doneva, 1976; Popova, 2008). Dates, limiting maize crop development stages were
those observed under the semi-early maize hybrids Kn-530 and Kn-509 grown at both
fields, while initial crop coefficients Kc and soil water depletion fractions for no stress p
were those recommended by Allen et al. (1998) and then calibrated by minimising
differences between simulated and observed soil water for both irrigation and rainfed
treatments in 2004, as summarised in Table 2.
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Table 2 Dates of maize development stages in 2004, model calibrated crop coefficients Kc
and soil water depletion fraction for no stress p relative to a Chromic Luvisol (TAW=106,
mm m™*, Chelopechene experimental field EF) and a Vertisol soil (Total Available Water
TAW=180mm m*, Bojurishte EF), AC |1 Sofia field, South Bulgaria RZ=1.15 m.

Crop growth stages Dates 2004 Kc p - fractions
Experimental field AC |, Bojurishte Chelopechene Bojurishte
a Chromic Luvisols a Vertisol
Soil TAW=106, mm m* TAW=180, mm m™
Maize hybrids Semi-early Kneja 530 Kneja 509
Initial stage 05/05 to 06/06 0.4 0.80 0.46-0.75
Mid season 01/08 to 01/09  1.28 0.66 0.60
End season 20/10 (harvest) 0.6 0.80 0.78

The calibrated Kc-curve and p-curve were validated using the independent field data for
2003.

Crop parameters, namely the dates limiting maize development stages in Table 3, are
relative to the semi late H-622 hybrid, grown at Sadievo EF, AC Ill, during the average
1980, as evidenced in Fig. 10a and Table 1.

Table 3 Dates of maize development stages in 1980 (a semi-late H-622 hybrid, extended
from Sadievo EF), model calibrated crop coefficients Kc and soil water depletion fractions
for no stress p relative to three soils: an Alluvial (TAW=116mm mTsalapitsa EF), a
Leached Chernozem (TAW=157mm m'Slivo pole EF) a Calcic Chernozem(TAW=178mm
m™ Kovachica EF), AC Il i Silistra, AC Il -Varna and Lom, North Bulgaria, RZ=1.15m.

Crop growth Dates 1980 Kc p - fractions
stages
Experimental AC Ill Sadievo : ACI |S“VO ACil
field (Karnobat) Tsalapitsa  pole -
(Silistra) Kovachica (Lom)
an Alluvial a Leached ,
Kn- ) a Calcic Chernozem
' _ Semi-late oL soil Chernozem AW=178
hybrid /'soll 1 b rid H-622  TAW=116, TAW=157, el
611 -1
-1 -1 mm m
mm m mm m
Initial stage  21/04 to 07/05 0.28 0.80 0.45-0.75 0.46-0.75
Mid season  15/07 to 10/08 1.28 0.66 0.65 0.60
End season 18/09 (harvest) 0.35 0.80 0.80 0.78

The considered regions of Silistra, Varna, Lom and Karnobat are normally exposed to a
greatest risk of seasonal dr ou g Hig.5a (Aexandrod,e nt i f
2011). Related parameterization and dates for 1980 at Sadievo (Fig.10a) were extended to
the other EFs located nearby Lom, Varna (AC IIl) and Silistra (AC IlI) (Table 3). Soil

157



P s{f(imcyt form [JTiNRRI Of YV Ud[1 & 1 dUSPH R

characteristics required in present model calibration were taken from references
(Stoyanov, 2008; Mikova, 2002). Soil water depletion fractions for no stress p relative to

the soil c | TassVBwere eBxteridednfrarh Tsalapitsa EF (Popova and Pereira,
2011), while p-f r act i ons for t he ¢ herTnrAoN¢Slino Psle EH,
Silistra, AC | | ) ahAWoii IKo v @& LomsSadievo EF, Karnobat and Varna,

AC Ill), were those recommended by Dorenboss & Pruitt (1977) and Allen et al. (1998).

Detailed information on soil water dynamics, irrigation management and crop growth
stages for maize crop, previously used to validate WIinISAREG model at Plovdiv
(Tsalapitsa EF, Popova and Pereira, 2011) and Stara Zagora (Pustren and Zora EFs,
Popova, 2008), AC IV, South Bulgaria, originated from long-term (9 to 16-year) field
irr+igation experiments, as reported by Varlev et al. (1994), Eneva (1993, 1997), Varlev &
Popova (1999) and Varlev (2008) (Tables 4.1 and 4.2).

Table 4.1 Dates of maize development stages in 1988, model calibrated crop coefficients
Kc and soil water depletion fractions for no stress p relative to an Alluvial (TAW=116mm
m*, Tsalapitsa EF), a Vertisol (TAW=173mm m™, Pustren EF) and a Degraded
Chernozem soil (TAW=168mm m™, Gorni Dubnik EF), AC IV i Plovdiv and Pleven
community, South and North Bulgaria, RZ=1.15.

lt dssRY[ HSO

Crop growth

Dates 1988 Kc p - fractions
stages

Expeﬁrlerlréental AC IV Tsalapitsa Pustren Gorni Dubnik
lluvial soil a Vertisol a Degraded

hybrid / soil  late hybrid H 708 Snpduasol, - o ,  Chemozem

TAWSLZSmMM M raw=168mm m*

Initial stage 30/04t0 19/05 0.3 0.8 0.45-0.75

Mid season 10/07 to 26/07 1.26 0.66 0.60

End season 30/09 (harvest) 0.23 0.8 0.78

Table 4.2 Dates of maize development stages in 1976, model calibrated crop coefficients
Kc and soil water depletion fractions for no stress p for a Chromic Cambisol soll
(TAW=136mm m™, Zora EF), AC region IV i Stara Zagora community, RZ=1.15 m.

Dates 1976,
Crop growth ) Kc p - fractions
stages late hybrid
Experlmental Zora
field

a Chromic

hybrid / soil Kn-2L-611 Cambisol
TAW=136 mm™*

Initial stage 26/04 to 19/05 0.28 0.8

Mid season 07/07 to 09/08 1.28 0.65

End season 30/09 (harvest) 0.35 0.35
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Table 5 Dates of maize development stages, model calibrated crop coefficients Kc and
soil water depletion fractions for

no stress p relative to an Alluvial/Delluvial/meadow soil (TAW=116 mm m™, extended
from Tsalapitsa EF) and a Leached Cinnamonic Forest soil (TAW=178 mm mY,
extended from Sadievo EF), AC region Vi Sandanski, RZ=1.15 m.

Crop growth

Dates 1988 Kc p - fractions
stages
Expe_rlmental Tsalapitsa Sadievo
field
. an Alluvial/Delluvial/ a Leached Cinnamonic
late hybrid _ = y
s H 708 meadow soil orest sol
Hybrid/soi TAW=116 m m TAW =178 mm m
Initial stage 30/04 to 19/05 0.3 0.8 0.45-0.75
Mid season 10/07 to 26/07 1.26 0.66 0.60
End season 30/09 (harvest) 0.23 0.8 0.78

Regarding the region of Pleven (also AC IV, Table 4.1), North Bulgaria, dates of crop
development stages, model calibrated crop-coefficients Kc and depletion fractions for no
stress p relative to an Alluvial soil were these extended from Tsalapitsa EF, while in the
case of Degraded Chernozems soil of large TAW at Gorni Dubnik EF p-fractions were
those recommended by Doorenbos & Pruitt (1977). Dates of maize development stages,
model calibrated Kc-coefficients and p-fractions, adapted to the soil classes of
fsmallo(116 mm m?)  a radyeod ( 1 7 8 ) MAW were those used for WinISAREG
model application to Sandanski (AC V), as given in Table 5.

Using the updated limiting dates of crop development stages observed at Sadievo EF
(Table 3) and root zone depth RZ=1m, as accepted in Zahariev et al. (1986) produced
improvements in model simulated net irrigation requirements NIRs relative to Lom, Varna
and Silistra (AC Ill and AC Il) and to the past 1951-1980 period by approaching them to
the traditi-®iitionfréhgirnzents (Bopova et al., 2018).

Conclusions

The study solves some drawbacks and provides innovation in improving modeling
efficiency of irrigation requirements for maize crop in the scale of the country by identifying
five agro-climatic AC regions on the grounds of average reference evapotranspiration PM-
ETO July-Aug-

In terms of climate characteristics for these AC regions relative to 1951-2004 period, it is
found that:

1. Al ngarerual 6 variability of mont hl yhapthat ofi pi t a
monthly reference evapotranspiration ET® (mm/day™). Regarding precipitation, deviation

from the average value is over 100% while for ET? it is below 15-20%. In terms of the high
irrigation demadAndjuséasomr @gdulpgverahe yearsiindratibal s
1:35 (Plovdiv), while the respective ET® values vary only in a ratio 1:1.36.
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2 . Comparing climate variabl es- Aueduasttiov the etroi otc
average precipitation totals are the highest, about 55 mm/month, at Sofia (AC I) and

Pleven ( @ IV) and the least, 30 mm/month, at Sandanski ( ¢ V region). Considering

Silistra (AC Il), Varna and Lom (AC Ill) and Plovdiv ( ¢ IV), average precipitation in July

and August is about 40 mm/month. It is important to know that there are years with rainfall

sum less than 15-20 mm for July and August, when drought brings influence to all summer

crops in this country.

3. The least average monthly reference evapotranspiration values [ L?My and [ L?Aug,
ranging from 4.0 to 4.4 mm d™, are inherent to Sofia field ( § I) while the peak average
evapotranspiration demands of 5.6 - 5.2 mm d™ are relative to Sandanski ( ¢ V region). In
terms of ¢ C IV (Plovdiv, Pleven and Stara Zagora), the average maximum [ & is 5.4 - 5.2
mm d*. In final analyses, regardless of a medium size country territory, the average
reference evapotranspiration for July and August varies within a comparatively small range
i from4.0t0 5.6 mmd™.

A4.fil nitegi onal 06 variability of averageETrgigerenc
shows a range from 270 to 340 mm (fig.4b), while respective average precipitation relative

to the same months varies from 110 to 60 mm only (fig.3b). Respective precipitation totals

are less than 10-20 mm in the dry years (having probability of occurrence { 90%), when
significant drought consequences are expected over the country territory.

Considered ET® and precipitation are the main climate variables that influence crop water
requirements for irrigation. In terms of soil and crop characteristics however, irrigation
requirements and scheduling depend substantially also on water holding capacity of the
soil, root zone depth, maize hybrids grown and, at last but not at least, on the appropriately
calibrated and validated ET modeling crop parameters, as duration of crop development
stages and respective crop coefficients Kc and soil water depletion fractions for no stress
p. Using information on soil water observations and respective limiting dates for crop
development stages is indispensable for reliable ISAREG model calibration, validation and
application for irrigation management under climate uncertainties in the scale of identified
AC regions.

Having average precipitation and average ET° values laid down in maps (Alexandrov,
2011; Moteva et al., 2015), together with the locations, representing each of the identified
agro-climatic regions helps decision making for maize irrigation management in these
regions (Popova et al., 2015, 2018).

Acknowledgments

Grateful thanks to Prof. Luis Santos Pereira for his questions aiming at solving the
drawbacks of our draft paper sent to him.

The publication of the present scientific paper is co-financed by National Scientific Fund,
Contract™ 0 1 frdm923.08.2017.

References

Alexandris S., Balint G., Fassouli V., Greg o r i | G. , Herceg A. , Kar a
Z., Popova Z., Skondras N., Stamatakos D., Szalai S., & Tsesmelis D. (2012) Drought
management centre for South-east Europe i DMCSEE Summary of Project results,
55p. , Gregor Gregori | iagnEdvyronmentBl ddgehcy.s hed by Sl

160



P sf{[Jfim@gyt formy [TMWRRL O 1 vd[1 9 1 dusd R 1t dsuvrRY[HESO ([

Alexandrov, V. (Ed.) (2011). Methods for monitoring and estimation of drought
vulnerability in Bulgaria. National Institute of Meteorology and Hydrology, Bulgarian
Academy of Sciences, Sofia (Bg).

Allen, R. G., Pereira, L. S., Raes, D., & Smith, M. (1998). Crop Evapotranspiration 1
Guidelines for Computing Crop Water Requirements. Irrigation and Drainage Paper
- 5 6 FAO, Rome.

Boneva, K. (2012) Study on soil characteri si
water-y i e | d o tiors moaelsl kn: Risk assessment of drought in agriculture and
irrigation management through simulation mo
science, Sofia, pp. 141-165 (Bg).

Doneva, E. (1976). Nature and influence of soil physical and hydraulic properties under
water alteration into unsaturated soil. Dissertation, Sofia.

Doneva K., & Popova, Z. (2016). Impact of Climate Uncertainties on Dates Limiting
Maize Development Stages. In: Proceedings of the Scientific Conference with
International Participaton A Ec ol o gy, 9d40Jdne,Pwalil, pth 146-154.

Doorenbos, J., & Pruitt, W. O. (1977). Guidelines for predicting crop water
requirements. Irrigation and Drainage Paper ™~ 2 4 , 2 nadl. FAG Rame.

Eneva, S. (1993). Productivity and effective water application under full and deficit
irrigation of some field crops. Habilitation thesis for the Scientific Degree Doctor of
Sciences, University of Sofia (Bg).

Eneva, S. (1997). Impact of soil on yield and agronomic efficiency of irrigation. Soil
Science, Agrochemistry and Ecology, 32, 244-248.

Feddes, R. A., Kowalik, P. J., & Zaradni, H. (1978). Simulation of Field Water Use and
Crop Yield. PUDOC, Wageningen, Simulation monograph.

Gabrielle B., Menasseri, S., & Houot, S. (1995). Analysis and field-evaluation of the
Ceres models water balance component. Soil Science Society America Journal, 59,
1403-1412.

lvanova, M., & Popova, Z. (2011). Model validation and crop coefficients for maize

irrigation scheduling based on field experiments in Sofia. In: Proceedings of

|l nternational conference @10 020 Way,aSofie, ISSAFPg ar i a
AN. Poushkarovo,54®Bg).t two, pp. 542

lvanova, M. (2013) Risk assessment of drought in agriculture and melioration regimes
to mitigate its consequences. PhD Thesis, p. 197, @A N. Poushkarovo | SSA

Jones, C. A., & Kiniry, J. R. (1986). CERES-Maize A simulation model of Maize Growth
and Development, Texas A&M University Press, College Station.

Khaledian, M. R., Mailhol, J. C., Ruelle, P., & Rosique, P. (2009). Adapting PILOTE
model for water and yield management under direct seeding system: The case of corn
and durum wheat in a Mediterranean context. Agricultural Water Management, 96(5),
757-770.

Koinov, V., Kabakchiev, I., & Boneva, K. (1998). Atlas of the soils in Bulgaria. Zemizdat,
Sofia

Koleva, V. (1973). Soil water retention curves under different bulk density.
Pochvoznanie, Agrohimia and Ekologia

Mikova, A. (2002). Impact of biotop on maize growth and development. PhD Thesis,
Sofia.

161



P sf{[Jfim@gyt formy [TMWRRL O 1 vd[1 9 1 dusd R 1t dsuvrRY[HESO ([

Moteva, M., Kazadjiev, V., & Georgieva, V. (2015). Climatological and Meteorological
Information for Future Sustainable Agriculture in Bulgaria. In: Environment, Ecology and
Sustainability at the Beginning of 21st Century, Chief ed. Prof. Recep Efe, St. Kliment
Ohridski University Press, pp. 91-111.

Pereira, L. S., & Paredes, P. (2018). Modelling water use on farms, pp. 1-27. Chapter
taken from: Water management for sustainable agriculture, Burleigh Dodds Science
Publishing, Cambridge, UK.

Pereira, L. S., Teodoro, P. R., Rodrigues, P. N., Teixeira, J. L. (2003). Irrigation
scheduling simulation: the model ISAREG. In: Tools for Drought Mitigation in
Mediterranean Regions. Kluwer, Dordrecht, pp. 161-180.

Popova, Z. (2008).Optimization of irrigation scheduling, yield and their environmental
impacts by crop models. Synthesis of Dissert. Thesis for the Scientific Degree Doctor of
Sciences. A N. Poushkarovo | SSAPP, Sofi a, 100p.
full text of the dissertation 326 p.

Popova, Z., & Pereira, L. S. (2011). Modelling for maize irrigation scheduling using long
term experimental data from Plovdiv region, Bulgaria. Agricultural Water Management,
98(4), 675-683.

Popova, Z., lvanova, M., Pereira, L., Alexandrov, V., Kercheva, M., Doneva, K., &
Martins, D. (2015). Droughts and climate change in Bulgaria: assessing maize crop risk
and irrigation requirements in relation to soil and climate region. Bulgarian Journal of
Agricultural Science, 21(1), 35-53.

Popova, Z., Kercheva, M., & Pereira, L. S. (2006). Validation of the FAO methodology
for computing ETo with limited data. Application to South Bulgaria. Irrigation and
Drainage: The Journal of the International Commission on Irrigation and Drainage,
55(2), 201-215.

Stoyanov, P. (2008). Agroecological potential of maize, grown on typical for its
production soils under Bulgarian conditions. Habilitation thesis for obtaining a scientific
degree "Professor”.

Teixeira, J. L., & Pereira, L. S. (1992). ISAREG: an irrigation scheduling simulation
model. ICID Bulletin, 41(2), 29-48.

Vancloster M., Viane, P., Diels, J., & Christiaens, K. (1994). WAVE model for simulating
water and agrochemicals in the soil and vadose environment. Ref er ence & Us
Manual, Institute for Land and Water Management, KU Leuven, Belgium.

Varlev, I. (2008). Potential, efficiency and risk under maize cultivation in Bulgaria. Book
published by Agricultural Academy, Sofia.

Varlev, I., & Popova, Z. (1999). Water-Evapotranspiration-Yield.. Book published by
Institute of Irrigation and Drainage, Sofia.

Varlev, 1., Kolev, N., & Kirkova, I. (1994). Yield-water relationships and their changes
during individual climatic years. In: Proceedings of 17th Europ. Reg. Conf. of ICID,
Varna, 1, pp. 351-360.

Zahariev, T., Lazarov, R., Koleva, St., Gaidarova, St., & Koichev, Z. (1986). (Raionirane
na polivnia rejim na selskostopanskite kulturi (Regional irrigation scheduling of
agricultural crops), Zemizdat (Bg).

Note: Mor e references supporting the subject of
profiles at Research Gate.

162



P sf{[Jfim@gyt formy [TMWRRL O 1 vd[1 9 1 dusd R 1t dsuvrRY[HESO ([

LRIt ouvoARrRC touurRuUr [PV L4l [Touf o w rRul [] 7]
CJrsuvtryruesiad VIJcC

1. R. [MOpukz9. ‘1 glizhd? idzHic®? 1 r ¢
Agricultural University of Odessa (Ukraine)
?Odessa National Academy of Food Technologies (Ukraine)

HYDRATION OF VEGETABLE OIL USING AN ELECTRIC FIELD

P.I. Osadchuk®, D. A. Domushchi', O. G. Burdo?, A. V. Zykov?
Agricultural University of Odessa (Ukraine)
?Odessa National Academy of Food Technologies

[ dLs d3d

l tetso j HJ dz O dzO dzd L Meh jmMlse s h dnA dmmdzj Hs9 Odzd 2
L zC btosdizOcdedIsde d3 i sdzj &3 Y dHSCtsMmisder = #dh jorn ftotsi
TOLOCkjtedimisdSd {CMYjteddj desOdz des?2 EflsOdzse € Hec
ltejHMisOoadzj dzr + Sy jJteddzd delsOdzt dzr § dMmMmdzj His9 Oded W H
sdz¢ yjerj Meabwt©OIsOydw, te O fy Isffdety ,dz! dzteizgj ¢ ISBO] yj M¢ 54

fghjorj fesHESCIST .

Resume

The analysis of existing research on the use of electromagnetic field processing of liquid
food products is carried out. The technical characteristics of an experimental plant for
processing vegetable oils are presented. Experimental studies of this process are
presented.

Key words: hydration, vegetable oil, electric field, food products.
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INFLUENCE OF GROWTH STIMULATOR EKOPIN AND POTASSIUM HUMATE ON
YIELD AND QUALITY OF HYBRID GRAPE SEEDLINGS WHEN GROWING ON A
SUBSTRATE OF PEAT + SOIL + SAND.
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Resume

The research work presents the results of studying the effect of the growth stimulant
Ecopin and Potassium Humate on the regeneration processes of hybrid seedlings of
grapes when grown in a greenhouse in vessels on a substrate of peat + soil + sand (1: 1:
1). As a result of this work, it was found that the highest yield of seedlings, 80% and 77%,
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was observed when using the preparations Potassium Humate and Ecopin. And the least
yield of seedlings was in the control variant, on the soil of 27%. At the same time, the best
option for the quality of seedlings was the length of the main shoot of the seedlings, the
internode diameter between the 2 and 3 eyes, the number of roots and their weight was in
the version using potassium humate and amounted to 234 cm, 5.2 mm, 18 pcs. and 185
gr. Plants in the control variant on the soil substrate had the least development.

Keywords: seeds, hybrid seedling, substrate, preparation, seedling yield, length of the
main shoot, growth stimulator, regeneration processes.
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Resume

Two-year-old, self-rooted olive (Olea europaea L. cv. Koroneiki) trees were tested. The
potted plants were grown in two types of soil: acidic (AC) and alkaline (AL) and they were
fertilized with a liquid organic product containing fulvic and humic acids, following four
different schedules:

1 Treatments AC1 & AL1: No application of organic product;

1 Treatments AC2 & AL2: Application of organic product (1.66 ml/kg soil) at the petal
fall stage (PFS);

1 Treatments AC3 & AL3: Application of organic product (1.66 ml/kg soil) at the PFS
and 20 days after the PFS;

1 Treatments AC4 & AL4: Application of organic product (1.66 ml/kg soil) at the PFS,
20 and 40 days after the PFS.

In all treatments, nitrogen (0.8 kg/ tree) was applied as granular fertilizer (type 26-0-0,
calcareous nitric ammonium for acidic soil; type 21-0-0, ammonium sulfate for alkaline soil)
and potassium sulfate (type 0-0-50 for both types of soil), on 20 January 2019.

The results showed that treatments, soil type and interaction between treatment and soll
type influenced leaf N, Ca and Mg concentrations. Moreover, the experimental data
showed that treatments affected P concentration in leaves. No significant changes in leaf
B concentration were observed.

Keywords: nutrition, olive tree, fertilizer, organic product, nutrient status, interactions.

INTRODUCTION

In Greece, the olive tree has been cultivated since ancient times. Blive tree is the
registered trademark for Greek agricultural production. It is cultivated all over Greece and
produces very good quality olive oil and edible fruit compared to all Mediterranean
countries. Olive fertilization is a cornerstone in the production of fruits and olive oil. To
achieve balanced vegetation and flowering with a high percentage of perfect flowers, high
fruiting and good fruiting, the olive requires nitrogen. Nitrogen deficiency leads to reduced
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fruiting. Also, boron is the element that is often missing in Greece. Boron helps in better
absorption and movement of nutrients from the root to the productive organs of the tree.
The fertilization requirements of olive trees depend on soil type, organic matter
concentration, and pH. Organic fertilizers help plants grow, increase yields and improve
the quality and commercial value of production while at the same time are safe for humans
and the environment. They provide energy in times of stress and contribute to the creation
of a large and healthy root system. They are based on many ingredients such as
phytohormones (auxins, gibberellins, cytokinins), natural growth biodegraders (betaine),
substances of high biological value for plants (polysaccharides, amino acids, proteins,
vitamins etc.), macro-micro elements (N, P, K, Fe, Zn, etc.), oligosaccharides, etc. and
thus help plant to develop all their productive potential (Canellas et al., 2002; Canellas et
al., 2009). The aim of this work was to study the effect of a liquid organic product
containing fulvic and humic acids, applied on the soil close to the roots on two-year-old,
self-rooted olive trees (Olea europaea L. cv. Koroneiki) assessed in Messinia district
(southern Greece), grown in acidic and alkaline soils. More specifically, the effect of the
above product on leaf N, P, K, Ca, Mg and B concentrations was studied.

MATERIALS AND METHODS
2.1. Experimental location experimental plan and olive tree orchards

The study was conducted in two-year-old self-rooted olive trees (Olea europaea L. cv.
Koroneiki) in two soil types in an outdoor protected area. The young olive potted trees
were growing in two types of soil: acidic (AC) and calcareous-alkaline (AL). The young
trees were automatically irrigated with a drip system and the frequency was determined
based on the water capacity of the soils. The experimental young olive trees are located in
of the University of Peloponnese in Kalamata, Messinia, Greece (A2 2 A#437846 ,datitude
?3 7 AB8B766,8altitude 0 m). The experiment was carried out during the year 2019,
including four fertilization treatments through foliage with a liquid organic product
containing fulvic and humic acids, as follows:

A Treatments AC1 & AL1: No application of organic product;

A Treatments AC2 & AL2: Application of organic product (1.66 ml/kg soil) at the petal
fall stage;

A Treatments AC3 & AL3: Application of organic product (1.66 ml/kg soil) at the petal
fall and 20 days after the petal fall stage;

A Treatments AC4 & AL4: Application of organic product (1.66 ml/kg soil) at the petals
fall, 20 and 40 days after the petal fall stage.

In all the above treatments 0.42 g N/kg soil were applied as granular fertilizer (type 21-0-0;
ammonium sulfate for acidic soil and 26-0-0; calcareous nitric ammonium for alkaline soil),
at the beginning of the experiment (on 20 January 2019). The organic product contains
26% humic and fulvic acids as well as nutrients (N 0.1%, P205 0.01%, K20 5%, CaO
0.03%, MgO 0.03%, trace elements, organic C 10.5%).

2.2. Laboratory soil and plant analyses

In order to determine the physicochemical parameters of soils, samples were collected,
before the application of the fertilizers (Table 1). Leaf samples were collected on 10
December 2019, from the middle of the shoot. All laboratory soil analyses were made
according to standard methods such as, soil texture by Bouyoucos method, total CaCO3 by
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Bernard method, organic matter by Walkey-Black method, and cation exchange capacity
(C.E.C.) by CH3COONH,4 method (SSSA, 1990; Okalebo et al., 2002).

2.3 Experimental pattern and statistical analysis

The experimental pattern was completely randomized with four replications (one tree per
replication), thus including 16 trees for each soil type, that means totally 32 olive trees.
The statistical analysis includes an analysis of variance (ANOVA) with the Duncan test
using the SPSS statistical package.

RESULTS AND DISCUSSION

The two soils of the experiment are characterized as medium in texture, acidic (AC) and
calcareous-alkaline (AL) with low organic matter concentration and sufficient levels of
C.E.C (Table 1) (Tisdale et. al., 1993).

Table 1. Physicochemical properties of acidic (AC) and alkaline (AL) soils of the
experiment.

Type Soi EC pH CaCLBrg. nSatur Bull C. E.C
t ext o o (%) dens

( mS/ (%) ( %) (@lc ) (me 4 0 0)

] C SL 0100658 0.0 200 35 1. 28 25. 2:

AL SL 0092790 33 1.06 47 118 27.0¢

*CL= Clay loam; SiL= Silty loam; SCL= Sandy clay loam; CL= Clay loam

The nutrient status in both types of soils is poor as far available P, Mg, B concentrations
and total N, available K in alkaline soil (Table 2) (Tisdale et. al., 1993).

Table 2. Nutrient status of acidic (AC) and alkaline (AL) soils of the experiment.

. Total ? P-Olsen T Ca Mg B
Type soll
(Yow/w)  (mglkg)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)
] C 0.11 7 147 2793 59 0.41
AL 0.06 4 82 4736 52 0.36

In general, Table 3 shows that the treatments have a significant effect on N, Ca and Mg
leaf concentration. Soil type affects significantly N, P, Ca and Mg leaf concentrations. The
interaction between treatments and soil type affected significantly N, Ca and Mg leaf
concentrations. The results also showed that organic treatments decreased significantly
the N leaf concentration of trees in acidic soil, whereas the organic treatment AL4 in the
alkaline soil enhanced significantly it (Table 4, figures 1 and 2). The treatments involving
two treatments with the organic product significantly decreased P leaf concentration in
alkaline soil. The treatments also involving three treatments with the organic product
significantly increased K leaf concentration in acidic soil. As far Ca leaf concentration, in

179

[



P sf{[Jfim@gyt formy [TMWRRL O 1 vd[1 9 1 dusd R 1t dsuvrRY[HESO ([

acidic soils AC3 and AC4 treatments recorded a significant increase while in alkaline soils

there was a significant decrease in AC4 treatment. For the concentration of Mg in the

leaves in acidic soil, a significant reduction was observed with the use of organic
preparations with the lowest value being noted in AC4, while in alkaline soil there was a
significant reduction in AL2 treatment, recovery in AL3 and further reduction in AL4
treatments (the lowest value). Finally, no significant affection was observed on B leaf
concentration in both soil types. The above should also be attributed to the different or low

nutrient concentrations in the two soil types examined. Finally, the relatively low levels of N

and K concentrations in olive leaves should be takeni n consi deration (Ko
Papadopoullos, 2003

Tabl €f Bect of te esadimenarsd itrytper acti on Tr et men:

parameters in the experimental olive trees.
Source Dependent Variable df F Sig.

N leaf concentration 3 23.681 0.000

P leaf concentration 3 2.300 0.103

K leaf concentration 3 1.118 0.361

great ment Ca leaf concentration 3 10.796 0.000
Mg leaf concentration 3 60.993 0.000

B leaf concentration 3 0.335 0.800

N leaf concentration 1 26.554 0.000

P leaf concentration 1 8.454 0.008

K leaf concentration 1 1.682 0.207

Soil Ca leaf concentration 1 21.006 0.000

Mg leaf concentration 1 87.424 0.000

B leaf concentration 1 2949 0.099

54937 0.000
1.576 0.221
K leaf concentration 1.692 0.195

N leaf concentration 3
3
3
gr eat nesailt s Ca leaf concentration 3 28.358 0.000
3
3

P leaf concentration

13.533 0.000
0.501 0.685

Mg leaf concentration

B leaf concentration
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Table 4. Effect of treatments on leaf N, P, K, Ca, Mg (% w/w d.w.) and B concentrations
(mg/1Kg d.w.) in the experimental olive trees.

concentrati
on
AC1 1.2417b 0.292abc 0.540b 0.800bc 0.700a 20.142a
AC2 0.536de 0.2592bc 0.629ab 0.800bc 0.470b 19.742a
AC3 0.775bc  0.2736bc 0.609ab 1.200a 0.450bc 22.042a
AC4 0.4686e  0.248c 0.683a 1.250a 0.380c 22.942a
AL1 0.8013c  0.349a 0.667ab 1.200a 0.470b 22.542a
AL2 0.634bcd 0.310abc 0.609ab 1.200a 0.240d 25.242a
AL3 0.793c 0.263bc  0.667ab 1.200a 0.480b 23.342a
AL4 1.938a 0.320ab  0.659ab 1.000b 0.120e 23.8412a
3. 00 _E
Mg
—
2. 50 i
2. 00
=
g 1. 50—
g 1.
- l ] 1 1
| l | |
1- 00 [
[ —|
o l&o \11'/?\\( i
1 — e S}
0- 00—
ACA1 AC2 AC3 AC4 AL1 AL2 AL3 AL4
TREATMENTS

FigureEBfflect of treatments, onleaf NgR K €a, Mg and al ka

concentrationsi n t he experi ment al olive trees.

Theorrelation analysis among | eaf N, P, K, Ca
to investigate possible relationships among t
negative correlation was observed &wwmohg hEnan
contrary, a positive correlation was recorde:¢
| eaves. On the other hand in alkaline soil,|, n
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Mg concentrations were recorded. iMAmlns ovaisn oalslkea
bet ween the concentrations of Ca and Mg in ol

W
9
|
I

B leaf content mg/Kg d.w
N
[4)}
|
|
]

|

15—

I I I I I I I 1
AC1 ACZ2 AC3 AC4 AL ALZ AL3 AL4
TREATMENTS

FiguEéf2ct of treatments, leafitdh@uentdatoni andhal kal
experi mental olive trees.

The above can be attributed to t he di ffer
par ameters) and mainly the difference of the
197 2; Chouli ar as, edavali .d,i s 2 0 080d 00T MhEdla%$oesd,,
ChouliaraeQ8ethadlzi,ssavvid030 and Theri os,

Tabl.e Correl ation among the examined variabl es

N leaf P leaf K leaf Ca leaf Mg leaf B leaf
Treatments concentr concentr concent concentra concentr concen
ation ation ration tion ation tration
Nleaf 1 L0.647* ns ns ns 0.653*
concentration
P leaf . -0.647** 1 ns ns ns ns
concentration
K leaf
. ns ns 1 ns ns ns
concentration
Ca leaf
. ns ns ns 1 ns ns
concentration
Mg leaf
. ns ns ns ns 1 ns
concentration
B leaf . 0.653** ns ns ns ns 1
concentration
ns: non significammt,01** : significant at P<
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Tabl.e CGoorrel ation among the examined variabl es

N leaf P leaf K leaf Ca leaf Mg leaf B leaf
Treatments concentr concentr concent concentra concen concen
ation ation ration tion tration tration
N leaf *k -
concentration 1 ns ns 0.675 0.634** ns
P leaf . ns 1 ns ns ns ns
concentration
K leaf . ns ns 1 ns ns ns
concentration
Ca leaf . -0.675** ns ns 1 0.613* ns
concentration
Mgleaf ga3ge g ns 0613* 1 ns
concentration
B leaf . ns ns ns ns ns 1
concentration
ns: non significant; ** : significant at P<O.
CONCLUSIONS

From the above, it is clear that the treatments with the organic applications, the soil type

and their interaction affected significally N, Ca and Mg leaf concentration and P leaf
concentration was affected only by soil type. No affection was recorded as far B leaf
concentration. Also, the concentrations between N a n d P, N and aBi ocnosn,c
presented highposi ti ve correlations in acidic soil
negative and a positive correlation bet ween
respecti vel y. Twaexpenment shoulidebd continued the following year, in

order to obtain better view of the effect of organic fertilizers applied on trees grown in

different soil types.
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POSSIBLE RECOVERY OF AGRICULTURAL WASTE
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[ 4L d3d:

AJjdzZs©O dzOa H sAN@Otsj H dztsy Ols tsfyi h jiiseaeddkd HtwOCIsdS d,
ZO tjedzOligj dzlsdilsy dzO0 [oeotetsf j2mMEd wi s L dd Mydmi ¢
LO Cdzddizolo d s5CsdzdzOlsO0 MtejHO 2020 G . 1 ted
LOC sdzsH Olsj dzmissdadfsH df dOXCASdJoC d o 11 dze Otedw j dzj 5B A
ftej HodH, cOL tcOBtSlso Odzgj Iss dzgO Isj mndesdzse d d, Csdlsts
Ctsdzyd dzsteOydqddls g ZzO f Otdzd Ctsod GOL B9 J ) Ols di3ts f
slstcd yoOlsjdzj dz 91 cdzj etsH j dz B OdzOdzf, C O Hz® dzdfyjdzd lojL .
sfsdzl slsetstcddzd Glsf OHI yd, Cs2ss BdrO Htse jdzd HT
g sdetsd&dd yj M d ti Mmls. tdydS dzdtcOdzj sts dzO@ 9 Gdzj test
LJBJHJEJjIsts d ftesdLotsHdls] dzdetslsls© dzO f syes OlsO (
NdLdzj dz yd&idaz. § fefperizasy jddy J§ dLY§ tsdzL o-Plizj ¢ lsizbe dasd
S sdzL Blso tsteW 9 Odzj dzO0 BddztsedydzdIsd slsf Ol yd ¢ Ol
ftesdLotsHMIsoats dzO J dzj e d v .

szt ytsod BEfgRE2 yde o) cdzj tetsHjdz yd&i dz, s OHI YdzO

o

Resume

The purpose of this report is to propose feasible practices underlying the EU regulations
and the list of agricultural practices beneficial for climate and the environment in 2020.
When introducing environmental legislation and this type of practice in Bulgaria it is
necessary to take into account the development of technologies that lead to an overall
reduction in greenhouse gas concentrations in the atmosphere by ensuring a negative
carbon balance, considering the available recoverable waste that would lead to socially
acceptable practices and economic growth. Carbon recycling is essential for agriculture
and soil productivity and it is important for the sustainable carbon life cycle. The main
proposal is the use of biomass for more efficient utilization of bio-waste as a resource for
agriculture or energy production.

Keywords: sustainable carbon cycle, waste biomass
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F3lrrroure

IMmMi¢d ftsyjm o MmMjdENHSEshissy OdNE OO Hj2dtshls ¢
Mej HO. | jdgjtedteOls My MisteOdzed ydzd JtesHEZCIsd, tslsf OH
M ol LAy dets o LHj2Msod] 9l teak BEtSdzdzOIO Mt HO (

tdfmMetemMdl) iy DKEfdBHY o Ols HI tco j Mded s OHI yd, g
Isj ndedIsj slsf OHl yded obtstedydsd HtesHEZSISd, Iso i toHd
slsf OHl yd, Slsf OHI ydo SIS & ®IO@z] Iff jJodrde " dzj dzs s, o fs
o cHBtOMdzd (eKwapi nsRD10) . tepPydA dzdad O dzjcls © dzip@ dzd ts
My ZMSC st Missf Odefmilse s L OoadMmMd ls dWitsdits WOLltt
slsf OHl ydbsj, C0CIss d dzOdzdydy dzO ~tcOdedlIlsj dzdzd o j N
JdZJtGG'Cf?dZO Mists?2 desMmis, &3d ted My, GJjdzgj e tcOdgd ts 5k dzdis Is
tcOLAatH, ®©OLAtSHd LO MjdENCslts Mistsf OdzMisets d tcj @
2010) . 1ttddzOcOdzy dz© M3 Md 4 d2Ouyddz HO MmJ tj yd!

scweOddud §slstjedjddjlsts &0 djoi Lsedsew jdd ) M

RLUBSEZLoOdzO lsf OHl ydilsj € Olts fdddsto2dgd® OB dCrdéls j aod
(Lehmann & Joseph, 20009) . tdHdYO HIi 6y Ooad MO ol 9]
ftcj tcOBSISCOISO d ftoltstedzts L ftsdzL 9 Odzy dzO sIstf OH T
&ZzO0 BOLjtedOddlIlsy, C O dz  oOIsH Qe j Y & dZOBOdzd € s
stcc Odzd ydzOIs© BOMO L O HJftsddtceOdz] .

] t . 1l &zeOtecdw dd&BO Isoi toH BOzE s toj OdzdL qteOdzd
Bdtlsf OHI ydlsj CObt eobkttcdyjd jdzgjtecdjdz qdzd Mkttt
visLd ftesBdzj B3 degeOR SedEOtcdidz " jded] o o G dzsB Odzj d
MteOIsjedyud MSdlsy dzOf tcOo dzj ded W , LOdzj cdzOdzd o t6OL
dzdots [0ty j2MEO stBdMdw, odLdd, MbtObjecdd,
5B &ZOMssO 20 BC kOO MitjHO dh @Y dhetsc igB &Y @Gdfi e
2030 ¢. i MdjSyOeOdej dz® fduddedlsi d (]t
C e GO ydedlsj fetsdgjdf. 1 OLBodl) ©OLGOBSGIES, dd
O yYyjdzdlsj fdtwjL MzjHea Ohdw (totsctoOd) dz- tf § tdfdz@ls @1 t
Mtej WO Mj &ZMSt My Odmlsets, MO SCtdyj dstedteOded o
Col C50 00 JSds®BICO d [oksGjRé6 ODe gz dzOls B W & dzf
d LOdsy jdzO, fttdjlsOO dO uwojltseodOlsO Mcjh O {5 !
fsHSCtitfjdO d 6%, t Jddyddf@oOdcso © 04 dzO0 1000: 1 sy
Mdcktedshls d CddkOlsi, fhisOswh O ddfete b g dzj ot H
Hjyj desteOdzq L d te Oftzd Yt lr0jSdsjdtEcfts Odzj dz@ tshmdztse dzd R Odz
fsyodl®j cOtcOdzlsdtc©dzj dzO f ts5yoLjdasAsdso QfddgtEsHss teds® d gzO figfJ
i L HOo Odzj dzQ Ok frfipdgjoCd WO o O dzj 20 ftedyddedlsy, i tSto
ftesdsi dzd ( Kostov et al., 2020).

l1tejL HjGCJjdBated 2015 ¢G. (otesy j2MEOBO Ctsdi3dmMdw

OO Odzy dzO St 689 O (¢ 5dzts dgfECAdzts fdi'frilds@® WA do ive
ZO0 fsdzdlsdfO LO Ekmlss2ydess wOLoadIsdJ . 1 &zOdz s f{ to,
2O (ot j2MSdw wisL (&), Yytej L 9 9 i HOdzi dz0O
ydqei dz dzo ftecsHECIsdIs] : HdL O2 dz; ftecsdLotsHMmMIse &5
slsf Qzdlsj fwsHkzCIsd, M yidz foolsstedzs dL f tsdzL 9 Odz.
2017). 1tddsdt¢dly & # LO lsfOHI ydlsj ojyd HTE
dS sdetsdzd € O, Ytej L B3 € d, Csdlsts deOGisijtqulsfnlss)OL
Ctsdlsts Mmj dzOBdgd Qe POjsdzdfzORtsdzL d ©ls ftcjrsHO S 5B Cto
MjSClste ¢ tdzdz®ls @) piciEd ®Odzj sts dz0 Mdeso dzdlsjy 2z j d
Mdzj € YyOo Odzj dzO fteduuddedlsd L O C dzd B3O Is d ydzd Is §
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qe¢sdsddud Msdisy JWjSkdodd d MmtsydOfzdas fif jedlg tedzd fy M
Missf Odzmlsots L O cOOdIsdtcOdzd L AtcOdzo Odzj Iss dzO dzOfy
1 OLtsoadwWls HtsCEZdijdals LO fsdzdlsdSd ftojHdzsy jdd s |
HO dz2OftcQowls [otetsf O Cdzd ZOIsd ydets dzj ZlstcOdzdzO® Hts 20
H4HJj] &ZCO Wdhed)twoO dwv fJtojHodyHO HO BI HJ dzO B3O dzj dzt
fOtcdzd Ctsod cOLBa | §wsdzgj M 50 %, MtcOo dzgj dzts ) dzd o O
Hi &l ¢ Mydmi ¢ Bl dqddydOlsds d, ZOmtsyj dd S d3 H S
BtstcB OISO ) cdizsBOdzdetslsts L Olstsf dzv @z O HBC Is2z00edtd L ¢ tc O
Cdzd 3OIsd ydzOIs© OBBJyYdw dO (¢ LO 2030 aG. fn  dzO d3cC
GOLtsaj M 50%, Mmifm Mtejdjy HO Mj HMisdedzg dzOdBO
Csijlsts HO LOMBI dzd dOMsswh OO yJjdz ks 40 %. 1O HI
RZOBOdzj dzedw 20 jBdMddlsy dO §OttddStsed cOLBOj, N
ofmMduséd ddemilstelzdzj dz2lsd dzO Y sdzdlsdSdlsy , d 30h d slsdzts
Green Deal, 2019). 1 tcj HodH JdzdIs]i 9o H BCAZ dig a2 otk qz f tc O o
fsyo H®] OL dfdelg ddpmzdIsj] Bls (ot j2MEOISO Csd3dMdw
Bdtsdzsd dydeslsts tcOL detstsBtcOLdj Hts 2030 6.0, ol Wj
LOSCBdz LO Cdzd 3OIO. R 9 Ibtedlsj HBCEZdG] dlsO MO L Odzt
HO Bl HOI ftmisdedzOlsd HSOA2J0 3d2O cff § M ISP Y HIFAsZQ dzv 0 ¥
J c}lﬁ]ls O

z
2O dLddhi $O dO0 Fftoddlsj ddd ojh ., 20% dzOd
Ly d@BiHjdd) fd 25% b L jBjHjdNSd] L jdid, ke j dzd
30 %, 9l LMsOdetsoWw o Odzj dzO o dzOy dedlsy L sded ddzOf toj Iz
fsyeodilsj .

MobunuaupaHe Ha HayyHUTe
uacnegsaHuAa U HaCcbpyaBaHe
Ha uHoBauuuTe

Tpanccopmaums Ha
MKoHoMMKaTa Ha EC AMOULUA 38 HYNEBO 3aMbpCABAHE
MoBuiaBaHe Ha ambuumuTe Ha EC B
obnactTa Ha knumata 3a 2030 . u 2050 1.

cuen yc-‘-oﬁq"Bo 3a NocTuraHe Ha HeToKcu4Ha

6Laele oKonHa cpeaa

\

e OniaseaHe U BLACTAHOBABAHE HA
HAbAABAHD & NCTR, HOCERILAM €KOCUCTEMMTE 1 GUONOMMYHOTO
O pasHoobpasue

I =
Mobunuampaxe Ha ,OT chepmara fjo Tpanesarta“:
NPOMULLSIEHOCTTA 3@ YACTa U Chb3flaBaHe Ha Cnpasejnuea,
KPLrOBa MKOHOMMKA 3[paBOCIIOBHA U EKOMNOrOCLOOpasHa
\ NPOJOBONCTBEHA CUCTEMA

CTPOMTENCTBO U CaHUpaHe No eHepruiHo YckopsiBaHe Ha Npexopa KbM
11 PECYPCHO eheKTUBEH HAUMH YCTOYMBA U UHTENUrEHTHA
MOGUIHOCT

Hukoii HAMa aa 6bae usocraBeH
(cnpaBeanue npexof)

duHaHCUpaHe Ha npexoaa

EC kato
CBETOBEH nuaep

EBponeicku nakr
3a KnuMaTa

Ade. 1. [dzjBjdelsd dzO (et j2MEOISO L jdzj dzO MmH

dzj Hs9 Ols j dzdets ftsyeadlsj N j dotcOwWIls 90y dzO ttsdzv o B
MlsteOljedw Afls AjtedBOlO His uviOf jLOOO), fOL -9
dsteOL degpp te@L ¢ dzd BOlsdyded Ytetsdsj ded ([rotetsf j2MmEd
sMisdcdzy dzj ztcOdzdetsls dzO@ C dzd OSSO HEBS 2050 @. ,
| dzdzdwls ftslsjdzydoOodz dz© ftsyedlsy LO Mdj $ yOo Odzj
to ts d3j dzd . Lo jdzd yOe Odzj Ists dzO o itf sz p tg Hae v o ts1c g ded U iz
tejL fJtoddzOeOdzgj dO ddzlsjctedtcOdzed OCIsdSd L O Ekm
sfteddzi Md L O ECdyOlj dzdeslsts f sMisdeOdzj d&O IsOL d

I ot w ¢
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Resume

The evaluated average quality category of agricultural lands (including arable lands,
meadows and pastures) has been determined for each part of land in Bulgaria. To
determine the category of lands, the "Methodology for work on the cadastre of agricultural
lands in the People's Republic of Bulgaria" was used. A map of Bulgaria by districts and
land boundaries of settlements is presented, which reflects the evaluated average
category of agricultural land.
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The map is a result of the assessed category (land evaluation) for each soil difference and
its area participation on the territory of the settlement.

The average land evaluation presents trends in land quality. On the territory of the land
there may be lands that are valued in a higher or lower category, but the total value is
shown in the results of the map.

Where the evaluated average category is 3rd or 4th, the soil fertility of the lands is very
good and there is an opportunity to grow a large range of crops.

In lands with a lower evaluated average category (5, 6, 7, 8), crops can also be grown, but
those that are suitable for the specified soil and climatic conditions must be selected.

Key words: land evaluation, lands, map by average land evaluation
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MCd Boddlsjlsdd ydmMded s Stdasktd ddad MejHj.
sjlsded ctekfd (f dqdssjteo Odz & 20 BO&XO) ddd o
OkO), ftejHmisOs jdd ®» kOBdd 1.

s ftjlsjcdjwokd € PKirdsEEs fj §skzyd0s O
5 fysjdts ©OLEJUd] Mj kdadksy 000 s §dshlso
%O ©Bh OO fjdNSshssf Ok 0O § dsh do L jkkdhjks

M2 dzsmls d&O Mtej Hdes e s 6 dzy dzOlg @Y € Bl§ J S =OGNd, ¥ dn
My stejJH sOB dz. 1.

v OBdZdyo 1. J1tsdedlsjlsdzO € d&zOMmdW d¢ Oydw dzO L j o3 H 4 dzf
Table 1. Land evaluation rating of agricultural lands

I sdzdIsjIsdzO ¢4 tsdzd s IsdzO ¢ 1 sdazmCd BtsdzdlIsy Is
Credit rating group Credit rating category (1 1Y)
Credit rating

1 tco O/ dGgdetse s H 1 > 90
First / very good lands / 2 80 . 90
lIststc® / HEsBted 3 70 . 80
Second / good lands / 4 60 . 70
vt IsO [/ Mtej H dats 5 50 . 60
L J d3third / medium good 6 40 . 50
lands /
Yiloi tels® [/ dztsh 7 30 . 40
Fourth / bad lands / 8 20 . 30
1d0O /[ dgj ftedats 9 10 . 20
Fifth / unsuitable lands / 10 0O . 10

) sdzzyj dzd sy  Mss2dshisd &0 Mejhdts  ftejls] ¢ dzj dzd
sBOBBlso Oj kdlsj Ljdd 6 LjdBkdh O MO §ejHmisOs j dg

{jLEdksOId d B 3HOd]

10 fitwod il §J M LHOH] O SCOKISO LO Mtej Hdes e ls
® 11 dzcOtedw . SOtlsOIsO | 9 twWjLEzdklsOl s dL f{tsdzL o
fsysadlsy d SCdzdBOO LO oaMwits tSlsHj dzdes dzOMmj dzj dets 3
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AdekztcO 1. odLEZOZdL OISty OB g daj L j d35j H J
Lid@3dzdh O ftod dej fsdzdodzed EMmdzse dw.

CpefiHo npeterneHa
KaTeropus

Legend

D O6nacTHa rpaHuua
3emnuwHa rpaHuya

Ade. 1 wtejHdss fejlsjadj O COjcestedy d&zO L jdgpH j dzfr
dzOfmj dzj dzd 3§ Mls ©

Fig.1 Weighted average land evaluation of agricultural land by land of settlements

[ OO0 Mmj odyHO, U 9o 1 dzeo O@te dfiyts j dedats® 1 utejj dgdize
BtsdzgdIsjIsdzO COljetstedw. | tBd&ZOMIsd 1 sBttdy, [OLGEKLO
O MicjHdes Htojlsjcdzi dzO B tsdzd Is | Is AAORREESY cHsEedtwd (LB 08z
1 OBdztse s L j d3eeed jGnitelps 3 tojIsj cdzj dzO BtsdzedlsjIsdzO € Olsj ¢

T HsBted L J d&3d) d &0 o 4 8 OGO dmg e Qtc " OL Gt OH ,
vl tedzseo s, [Bojy, ldzjojdz JttOYyo, [tsdsodkd d I dHd

I 3 dz0 1] dze Otedw fy G3Odzk@y dLisjj dgridefs" Oflst® sl @ § A (6 fzf dizig
ftoj Is fdz®Odzf Ols ji tsBizPf)ls 1 zZtcc Off (6 BAGe.BtetsW wdz@itpjOdzj) dAF C
sB dzOMis 4 &d s etk d B kzaAMIB tesdts sl dipc ts z.

]l ‘O MtejHdets ftojlsjcdzj dz0 BBsdzed s j Is ddH £BQdsd] GLisjtedddf’) ( dBC
sB dzOMiIsd Is j  sBted y, 4 &dgd MistgOQL clc®@wdzO,vi tectso dh j ,
vl tedzso s, [Bojy, ldzjojdz, JttOYyo, [tsdsoO0dzO d 1 dHJ

Il 5 dzO 1 dze Otedwv BORZEO yYOMmls tsls dzOMmj dzj dzd Islg © d3j s
Micj Hdzs ftejlsjedzy d&zO BBdzdIsj IsdzO K Dtg © ¢ tc d J-e36 dzisdizd ks,
Btots?2 M&EJHNQlp s sOLd CObjetstedw o 1 dzceaHde MG O
Cc BB sdzhC O, wdzdoe j dzlmC O d 1 EtccOME O BB &ZOMISJ.

)| tsB dzOMmls d 1 Jtedzd €, st Mmisj dzH d dz, 1l ZOEtsj 9 Gt OH,
ftojlsjcdz dzOlsO COlsjcestedy dzO -ls Plistiz®" Sls@ed 5 j &5 &zOtc © @
Bded Isj Is dZOMte jozdpt® HEtSBEGd L jd3d; dzsh d d dzj tod G 5H d
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] u¥Wd2MSO wBdOMl, Ljdkdlsj dO 7 dOMmj djdd oG]
Bisdzd s j s dz0 SABGIO) & tistezffWs | S da@ sdotez L@ i3 ) , O tsfls OdzO dzd
5sO H#501 C Olsjetstedw ( BitdflsjdsdzOn tobtddaff Q. j B3 ; dztsh d

Ld &3d) .

10 Wde. 2 MO ftjuHmlsOe jded L jBizdh OO 5 Mists? dzsfls
MO yjtelsOdd cteOddydlsjy dz0  dzOdedjdadfpd@ I LQsyds s
tcOLf sdztsy j dad dz20 dzOH BsteMC O o dMsyddz®@ dzOH 600 3.

CpenHo npeterneHa
KaTeropusa

-

B :

4

5

6

D Mnakukcka Yact 7

I:I He nnaHuHcka Teputopua 18

|:| 3emnuuwHa rpannya - 9
o

AdG. BjHaestejlsjcdzj g0 Bddlsjlsdz® CObjestedw 5 L
f zOdzd &zl S OO Isjtedlststedw .

Fig.2 Weighted average land evaluation for lands with delineated borders on the mountain
territory.

C

1 O¢ dz¥ yg ded § :

4l MlsOo j 20 j SO0 f6 fte] H dath ] falE s jndsdeff @EzhS Ok Pc
LjBzdh OO o J1i ZcOd¥. sOklsOLO | ©jLbdksOlk 6l
HOdzdzd (ftsyesjded d S dzdddOIsdyded) L O oMWt tslsH j dzdat
cOBBkO 5 COHOMII ©O dO fj &MS sty OdNS dlsj L j &g

dtoj Hdzs ftoj sPEFReFR@BEO® Ftoj HMisOoaw IsjdeHjdeydd L O ¢
stftcjHjdz detsIlsts L j dgdzd P j . 10 bjttdlsstedVIsO dzO L j dic
MO tyjdj-dzd MBS @ sddzdff DO SO j etstedw, des BN OO Ml
tojLEzdzkOdl)y dO COtlsOlsOf tocjsl®sg dzjCdz@ j & BlisQfiptaft@ckizts
ftesdLotsHdIsj dzdzsMisls O dz@ L j BIsy Bdescts HBB KGO
slsgdzj yHOdzj 2O sz 3 dzOB ste tsls fMj dzMC sMistsf Odem ¢ d

I Ljdkdh OO, GdeffsSsO dii@ijlsH ditds § o) Is j - dsah-&as | & S 6
BO,5@0kB), fMihts BscOs HO fj GlscdjyHols fj dhns s
fj (csHBdEOls kOSCdeO, Ctdks MO § tHGdddGdls dudezd!
Edse dw .
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Ajdzls©O dzO IstsL d HiSC d&zOH d HO 0y ftejHdLOd®C
s hjMmsoawe Odzgy dO d2OyYydoodzOdzded sdzdlsds¢d o MmjSIstste
Yyjazdisy L O twjejdgjtedteOdzj dzO BsMmdeso ded J dzj d3j delsd d
ftodyddzdlsd ddz@ititodiREIsO Micj HO L Oty jdd o TWmilstcOls,
Ostel 68590 REBAREERBISE OO0 otetsf J2MEO | jdzj dzO wH] dz
1 sdzdIsdS O ([ul) L @ ORj/tcdeas.H O 2 9 2 dz G Otc Odzls d tc ©dzj
dzOMmj dzj ded § Ists.

szt yseo d @ W sdzO dzdzdls hyfjaidafifCtfin § sdzd Isd € of dzd dgXlists dzdzO

Resume

The purpose of this report is to show the challenges in building and implementing national

policies in the agricultural sector to achieve the goals of regeneration of key elements of

the environment, mitigation and environmental protection set in EU strategic documents -
"Circul ar Economy o0, European Green Deal ( EA
(CAP) for the period 2021-2027 in order to ensure the nutrition of the population.

Keywords: resource recovery practices, protection and restoration of soil

F3lrorrure

[ Mdzeso dzd Is | fsdzdlsded o MmMjClte Mj Nttt Mistsy C
Csidmdw (rs) d vyjdvhd HO shdektwls tjcejdztedts
SCtdzdzOlIsO MtejHO L O cOtOdzlsdtcOdzj dLAtcOdzo Odzj Ists
Cdzd 3ZOIsd ydzes g et Ozdz® O L Odzsy jdzedj o MstcOls-j ¢ d uJ
Ostcl 90O REBAdRBISE OO0 | oty J2MEO | Jdzi dzO wHJ dz
1 sdzdsdSO ([u}) L-POFItedsHO 2021
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dlsjdgdiyi s § M tjoOdzdLdttOdzjIsts dd3 HO Mmd 4§ tsmisdc dzOl
RZOBOdzw o Odzy dO HJftddteOdzj sts dzO lsf OHI yd (9o Is.
Md Cbiste Mj dzZME s d eteMCts Mist i Oiszmdsdsy 9 d Hisls FEFOK iy df
d dOmi teye Odzj 2O jWdCOMmdaslsts dds dL i tsdzL 9 Odzj

tcj G dzitedtcOdzj OO OO sy , otHd dd Old@smMW jted toj
desdesatzdd ui MSd JWJjSlsdoaded Mj dzMSCsMIssyf OdemM ¢ d G tetsdL o
s O Bd Mj f§tMmisde dzOdt' Ykl Ode@ dghad Bdf & H jL2OMIs o d W Is
Ctecl cts9 OO de¢sdesdizd ¢ O d fMdsd € YO0 Odzj Ists dzO fted
CqdisOIsdydzd sy f tetsd3zd dad COCIts dzO dedo ts ototst
RZOYdsdzOdzdzts dzdots M toj Gz dzOtstedzO OB O L O fr];te d:

L OH! to) Odzj 2O 9] cdzj esHdzd § BdMdd ¢ O Cfldhloefd s j
Circular Economy Action Plan , 2020) .

[fovrtrROJR R fULUJTR

(otetsf J2MCO L jdzj 2O MH 0]
dzz dzj o d dzj Is dzd 4 &3d mdd ) BtstcB Ols©O f G dztsB O dzdzts Is
s hjMmMlseweOdzj sts d s md | fsmMsQoddzO L O Mist
Cdzd B3Q Ity Wz IstceOdzdIlsjls Hts 2030 aG. vse O tsL dzZOyOoe O
OksBdydw dz2O0 & LO 2030 ¢. M d2OBOdzY o9 Odzj dzO j d3d
M ewv d3ss  Is J L EutpfeaniCOUME codclusions,10-11 December 2020)

[Hded Bl Shdseddlsj ftjHdLodS O] dnlse® L Odj ¢ dzO dzq
([8l) LO (] &0 R.02HP Mo Ougs@dzdsL dzd yj dzd o
s OL 9o Odzj ss 20O GCtsdzdzOlsO Mtecj HO du jdlzis ds)tsdzdinlsdss| Codéh
(8 J tfftjH]dz dzO Cdzt yso O totsdz?" L O dL i dzdaj ded j Is
i seOLkdjddi (o Iddkaydalsdd@djiddosa 0) sy®ao oL O
fosHBo sdzhise j 20 Md ¢ k pdafstisls dfe CRdeid dedds fAdzj I Is to O dzdzts fls
O S dkdBkOkO vytjL dsed ddsjctedeOdd IsjndedSd L ¢
shdeso dedlsj Jj dzj d3j delsqd P58 6 OB BH it ffH ®ls s M j 0O
ffdzjH 2020) .

ltejeodzj HI lzd d) ©dz@O dOYydsdzOdzdzd sy dzd HEBCEZd3d dalsd (¢
2O ftsdzdsdScd d BjteSd LO tojOcdteOdzj dzO f totsd3zj ded
fJtcdSH -2D2D4 G5B "dsO2f sC OL 9 0OlIs HtsBted dzORj tej ddw o
toj OdzdL Oydw dzO IsjiLd dzORj sty dap® Hisd dL § i dzdzj dzd

[Mej dshls d0 §sddksdSdkj LO ©jO0cdieOd &0 §tsdj
%O "otdlL sdlsOdijlez ji.5d dayifduSd fMjClsstdd s j©Olsdsc
9Cdzs Yo Ols BjteSd, f Codkts LO fshmsdeOdy vyj ddlsj d
@O (@& fg] dLw©OLABSHO Ol Mi tslse jlsdzes 20% (L O dzgOfplstsw
fjtedsH G2 @DP 1¥dtova,2019)

AJdzskO O IsjLd ftojHdzsyjddy J HO M fYsHtsBd ]
zOfmisswhd d BIi Hjhd ftcjHdLodSCOlsj dzmise O € @f BBl ®, fr
sO¢CO d HO sBjLtJjyud fsHCte] O dzO Jjotetsf j2MCdIsy
EmMlss2yde d Stdlkztej disshf simtse j dz Mj &zMC sMissi Odzm ¢ d
11 dze Otedw dLsMlsOs 0 MmMjtedLdts 5 Gisdatsh j dzd | dz0
Cdzd 3OIsdyj dz dzj zls tc O dzd Isyjdsts O Isfy frflsttefOslix] Isfj j 9O dims@@RS d Is
misL (rd), fcsCOLo O ftotsjCls dzO HJjLO2ddL JtecOdzO
dzdMS sl cdzj esH dZO (S desBISCOA &O@ | OydsdzOdkzdz0ls O

4 dz¢ (r18) GBtMdso O O dzj

m
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2030" (The Nati onal Devel opment| @G&duggr a@® find usldds
dLMisOs OdedwY 5 Slsdetsh jdedj deO EMddzdWwlsO L O §shmisd

1ts fsC0OLOIjdzv Arwdz dO St csetlts dL fftsdz o Odaj

sjCkh OlsO Miss2detsmls L O MsteOdZOISO HBMIsdEO 4, 3 %,

11, 7%. 1 pHtfesdaisy jdedjlsts d ftoed ArRdzH j C ) dzO | € tsdzts
Mists2 dzsMislsO dBlz L O 11 dze OtedW -dFO KOs tistisdzSylg Alzj o dsdzds  figlzc
sl 83 fkzdSlsO.

RLEBMOs O3y d fted §COLOIjdv AlttsdL otsHdIlsj dzdzat
Miss?2 dzsils dz@zvd 1L d®) tdiffddgiO dzOIs© § 0, 3 23D dz§ sstc 8/1sC 6y, J d& 8
dzdots tsIs 0,64 Jjotes/ Sc¢ d ddtsets &1 zd@EEs jsdste tofif t
I ze Otedw J smMdzjHdzO o (& 5 ftesdLoHdIs] dzdzsfls
sCOLOFY dgj tco O otel LCOO dagimEdIls O ¢ Odtsdf o dzts M ls
slstej Bdzj dzd j sts dzO ftedtetsHded toj Mztemd, tOLCtedo ©2C
d mMztemd. 10 9/ 6rn® O §EOMOYdwW IO 5 ftesdL otsH(
sHddzO ¢ ¢ MO 3f, 9OAMJ BeHclsSE & €3 , WIS dZOadze tofff CCtsB tafd IslQjdad W
, 28 | glew 20203 . (Trifonov et al. 2018)

Oy sdzOdzdzdIsj ded HBCERBjdelsd L O Mm! 3 Odzj dedd dzd
dzts ftetsweo Qo O dlsj fmJ f sfdzj Hdyd s ls ¢ dzd 3O Is d 1
1 dzdzj dzd j ss dzO Jj Hdzd ®BOYbls 8O UK jf dcddg oA Yafflg Js sL @z0
ts dzts d§d € Otc O dzls d tc O dzj ZO dLAtcOdzo Odzj sts dz0 dzOfJ dz
hjfMlse jdetslsts LHtOo j YtojL EftcOQodzjdzdj L O tshdatse
fsyed , oBHO d ObdtsmMWjtjd o' LHEkzA ,dMmisd G Bdzls df
Jjtedlssted dlsj .

mMdzseo dzgdwv fJtotsBdzj &3 ftesdLIsdyo s ddfmMOlsO o O
fsdzL slso steW 9 Odzj ZzO G6jdzj edteOdzdIs slsf OH! yd 1sls
tcj tOBESISo Olsj dzdzd HwjHftedwisdw, H! tcosHBBd® d
tzd yd Mlso © MJ ®OHAzYe A dz® 5 2O & OHs s, dasl]’frjﬂzdafrdedles
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flsdtcOdzj Cr s Cdzd BOIsd ydzd Is j ftosdzd dzd L O LEkfjlsts
O(kofteyv et al.,2019)
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dzj HsMIsOIlsi Yydes kEfMdzsodj L O OHjCo9Oldeslsts ddzlsj ctedts
f tcts6 tc Odzj dz(NhtjpraldStsategy and Action Plan, 2019) .

I ftjHmsOo jdedlsj LO OdzOtwOe fsisas@dzikl dzR g 210@ 7 6 @L
&d§ e Ols LOH! dydlsj dzdzdlsj tyjdSd LO dBjyHEMjCIst
feddydfdls] L Odsy joded & d "dz0 B0 O IS0 tc On @z dadyjj 82O

fslsejBdsmisdlsj d oi Ldsydshsdlsj LO ©OLsdlsdj dzO

kw0l 0 dSsdsdkdyjmMsSo jW¥jChkdodshls , jSsdscdy
fodj dsdzd o sls .
[ qffo Ol djeSd 4720 iz j ctedteOdzd fwLOCIdSd L

6j GddOdzdz0 Ct! 590 S BdsBdSO d tjcjdy tcOlsdo dz
fdsd ¢ YOo Odzj dzO {f takfjwgddzdas j ¢ dzdoszQflstds , L O ftoj SHIBdzW ¢

fteswowe ONdlsjy Mj fsmdziundyd sl §dddBolduyddlsy
geétsdsdddyu MSd M S lsttpydndo@fiD) daizd B ] dzOBdzd Mo toL Odz
Hj2desMmisd , EftcOoedzj dzd j Ists dz0O HOff tc@,ts9 j G tstzdc B O,dzc
Isj tedIststcd dProjeft, 2020). .( 1 O yYyJ d&zZs©O | dgijtsBrtsHJBS HO B!+
Hi i3sdzmisdteOdzed d ©yd dzj dzd LO ftfmdzjHe O ts 9! 9 j )i
MdMmilsjddd L O OdzOdzd L , syj 20 d dBsddlssteddze dzO
sls@H' yd M yYyjdz bwvodtskkts fitd.tslkottcweo Odzj dz@ Olsts
ddzls j ¢tcd tc ©dzd Hy yd dzlstcOdzdL e Oded ded MS s G dzj tetsH dzd
Cr 3 Cdzd BOIsdydedIlsy f tesd3d dzd 9' 9 jYHOd dzO ftcdd
) Gjdzj cOIsdo detslsts L jCoRgjH jodB jlz iy dztsip'ivH Qo0 sy’ h j fiylse w .
[otetsf J2MCOBO CodBdMdYy L O tj OdzdL dtcOdzj (Kdgv gt o tots{f
al.,2020)

1ds] SY[1RY

ltedtstedIlsjIs fted ! h jMmMlsewe Odzgj dzO [ MmMdese dzdls w
ftoj HdzsY J dzgd Glss{ tsdsls o BjiicW o Pdzj Ists dZzO G jdzj edtcOdzd Is g
CObts tifmMktelh L O BHOLO9Od d o' LMisOdsewe Odzj dzO
BOCts d dBISCtets BwecOdzdL BB Is] , s OL 9 Odzj sls L O3
Olsd3ssmW j cdzedWw o' L HEA, Md3d ¢ YyOo OdzP dzgz® # & disy - dzf{ISFO Is
i totsd3j dzd .

10 ftojsHBdYe Odzj dz0 §shmsyjddls] ft cstj §LsBd
MsyqdOddets ftodj dkdzdod d3j©Sd o dOYdsdzOdzdedlsj  dzq
Uj dzj dzOfsyjded Hj2Mlsodw s MseOdd d&O osmdySd k1
fistsf Odzgmlsots HO B! HOI wWOLWOBBISjded d o] @OGHJ dad
LO M h jmlsoaweOdzgy dzgO HJyj delstceOdzdL qteOded ddzlsj G ted
RIMC o' cdzj tsHdZO t©jcIdsdzOkzz0 JSsds®dSO COCkt |
fOH! yd Gl 0] sthd shinkbyO©difsas d §kjtcOBslss C
o) d L0 MdijSyoOeOdzy &0 ftduydddsy d OH
d BOIsdyded sy ftetsdzj ded .
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MAIN PHYSICAL AND MECHANICAL CHARACTERISTICS
OF GRANULAR ORGANOMINERAL FERTILIZER

Y. l. Enakiev, A. L. Rachova
Nikola Poushkarov Institute of soil science, agrotechnologies and plant protection
(Sofia, Bulgaria)

tdoe dd

I dzOfssvh OO MlsOlsdw MO { s2HB0 5 Odarrigss] dejdsnls i d
CeOd zdtcOdzd v ttec OdetsBg dzj tOdzj dz Istste. [ §toj Hj dzj dac
TOEOCkjtediisdSd &0 fodzyjdd¥ ks, | t©jLEdsOls
wesflsddlsj Mots2MlsoO® &0 cwOdzddlsj. [lsBj dvL Odd
SEcOdts Ghdzifts ] bttsoj o cCOdkddwOd o dH.

sdzg yjod H Iz dg@:dzlz dzd tc O dz tstc G O dats d3d ditj dia Crfeisijsz © dzl§ 1y tkzf
TOEOCIs ] tcdiEsEf§lsfdzdls ] Mo s2flse®, PDI (Pellet Duralt

Resume

This article shows the main physical and mechanical characteristics of granular
organomineral fertilizer. The dimensional and weight characteristics of the obtained
fertilizer are determined. As a result of the study, the strength properties of the granules
were determined. The advantages of using organomineral fertilizers in granular form are
noted.

Key words: granular organomineral fertilizer, physico-mechanical characteristics, PDI
(Pellet Durability Index).
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g nddBdLOYydwilsO dO L jBjHjddjlts ftojL ftsmdzj HdzadlIs ]
@20 GcOdsidd) tOddd Istttssj ftedHtsed GMtsj dzO0 (
sstetsoj Ml Hi o)y Ols BOEZOMMJttOd Mi MisOo dO sMmdztse dzd
Csdlsts Hsf todde@ s Op Odzy O HBBdodlsy I Mmj dz€ s
fsHtsBtW o Odzgj dzO0 MistczClskztcOIO dz20 ftsyeo OlsO d dzj 2 dats
MicOdzdIsj dzdzd sy o Jh Mo ® Mj dOBJqteOls o B OGS tod v
BICtosW dzste© i yj lsOdzed j , BolitoL 5o HH]O tOL fgg Otdfilo W ¢
tOLhdteweo © Mmj OL dssBtOLd] st d2O Isdfise jlsy d&OhM
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fSHAOBSHWh LO odOMwdz o §sysOO, COSkts d LO M
2020).

Il sy MO dzO BBtOL zo Odzj Ists 2O tstcc Odzats 3d dzjlf ec@dBof
Bddzj tOdzdL Oydw dzO Ml jHddzj dzdW IsO dzO OL IO, WMt
ststc©® MmJ LOf OL 9 0OlIs omMdus disyg ntcOdzd Is j dzdzd 4 dzd d3d
JteeOdzd ydzdIlsjy Ml jHddzj ded¥Y M tOL dZzOcO C-Plesmidng t
Bsdzy € 2 dzdzOo oy efiglsiOf dzad Wistedzd. [ Mdzseo dzs Mj t6OL &zOG C
i j Hddzj ded W , fsojyj 6l C¢dlts MO EfmMsts2yded ¢t
ZOfted dzj 6 ~OdzsG § dzdetsstc G Oded yded sy d dzdlstesOtesBOIS dz
St Odzets o3 dzj tcOdzdzd v Istste iz O Mo Lifbs azP 2O Cis@IsdL - 5H
t OL &zOc Odzj Ists fcjHdLodSCe O sBtcOL zo Odzj dzO i tod
Ml Hi Y Odzd jIsts dzO C-BABs @by cd B dts Emdztse d 4§

BXzOesftedwWlisjdz BOZzOdzl d&O ~E2d@3zmMO d d&O J dibBegdd ddw
fteduyddzd dzbyj ddwls Istste j dzOf i dzdzts B Jj L L OtcOL j dz
Wty zsOydwils© (Enakiev et al ., 2016) .

[SBO00C OO &0 WshMYystd] bstsej, WeshHiystkdlsds -t
COBOBdH, Odsddjs Mkzdiols, Odksddjod si &i{HhGls®

fsHESBEYO O SCOYjMko OO 20 e Odsddd) cOkddls] kst
f®dMsSts M Hi oy Oddj 20 FStOdedlsj dzdad  § dzj d3j dzls d
i slsdesh j dzdj sy zifmdes HO M) jckdded. [k
Bsdscedydd OSkdo dz@ IBOMBE kOIS EO] tOMisj dzdW sO, o |
Csdlsts OClkdodsts adzdwwils g0 w©OLodldjlsts O § Stej dzse

[ovrtrROJR R fLUJTR

AL JRisn Odzd ydzdlsy Meat2Mlsea® dz0 ctcOdzdzdtcOdzdY tcc
nOtOCIsjtcO dzO Isj - fldg izthe@d qizPzz et @ dzj Ists d f§ smdzj H e
o &z2OMmw dzgj dO Btec OdesdBd dzj tOdzdzgd W Iststc o  sYyes OO. [ Is
Mi LHOo Odzj Iss d tyj 2¢O dO BOh ddzdilsj, SCtsdlts dL ol te
ftesdLotsHMlsoslsts HBs Mo tsj st 1 UEEOD teltso Qfdgjj lsitsizOdz@z0NYij dizd
fdzsh d ( Assenov &En&kiewskAssenoy, 2022 1 2

|0z dzd cOdzdWIs BtecOdsBddzj Oz dz Isste O B OL OO
Bl dzc OtemSslsts L jd&BjHjdzdj. 1 6teOHd Itso O dzgj MO dL Mo
WdL f@Bjsm Odzd gz Mo © dzO cteOdzzdzdlsjy tsls IssL d Issts.
Mo j H ] ded W CoOCIsts d dL - tSH dzd ftoj Hf sMisOe € d L O

Ml stel 3 j ddwvisO. 10 ks O | daj 5B R BH J Bs-d3jHAO digf jy dzd L
Mos2Mlsa O dzO0 ctOdzdzdIlsj o o8 ot LjCdd jiifs s tofO damdl@sftpisd:
f syes Ols O, COIts fnpl hjote]j d3d dadzts f stseo O fd s to
ftoesdL o sHMIso tsIsts.

1 so Oy dzd sy -BIEGeetbyded MoB2Mlso O dz2O cttOdzzdzd sy ,
BOMNddzedIlsj L O ftesdLotsHMmsoatslsts dd3 d Iststejdzj sts M
Isj coddsd - OtcOCIsjtedMisdC O dzO cteOdgzdzdIlsy d W tsflsdzed s
cCCtmsddlsy Mot2Msoa® d2O0 CcteOdzdkdteOdd™ d O dstsdid
EmMlsts2 ydo tsflslsO ddz Mtejhz tOLtclzh O Odzj d dzOstetsh Oo
CoOyYyjMmbo © Mmj dL tetOdy|dsd inFulzOB Of @20 twWOL tckzh O Odzj
CtcOdgz dzd Is § .

ud ZOKO 20 tOLtkzh OoOdzj Mj BYtejHjd¥ YtejL dzOIlsd
ZOftcQodzj dzdd M ToBsShISO O MJjydoOdzi dz EtejH ( Ma
LHIGO9  dzOISO dz0 Gt Odalz dzdf Is j dzff j WOy jBIEREs IO dd)i Ayl tdaf &
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5Bh OO &BOMO cttOdkzdd, oi tlsjdd o BOLOBOd M Itsyd
syjdeweo Odzgj dzO LHteOQoddzOlsO dO f§tsdzzyj ddilsj ctOdlzdz
OmMsydoOoydw - dgO BEdstdEzy jizABABE d o1 9 j HJ dzOlsC OFs 5
269.4/1991 (ISO 17831-1).

frtryvfuvouvsr R Jaw3rr o1

gl h jMmlso ot ddfORdzd Isjrdesdztedd L O ftetsdL oasHMise s ¢
[HAd2ZO ©Is Iswa | GctOdzdzdOdzy 5 d@ilssHO dO ftoj Mt
ftoj Mse Odzj , Is. J . Yy dzi Isdzv o @dzjdzh detfH M gzd M s g d J sfipdzt
BJtcOdzj] dO Hdzi sdzO MsteckzCIskztcO® dz2O o N jMlse OlO.
JLdtsdgdzd ot LSCd d&@jyHE yYyoOomlsdydlsy ftod Isw n dzt
dzz dz e O dzj Ists dz0 Bc Odzsd@Zd dzj tOdzj ded ™ Iststc | dzj 5B
J o dzOMmw 9 fsys OO oj - Odzed L d tc O dzts, Isi 2 COIst
OdzdL Oydw dzj fsLotsdzv 9 OIs HO My o zOMmw o ff 51
stswdzgdj (Enakiev & OBeélldep ukKlhagjv ,f sX0OWL20)dz tstcc O dat
dzz dz e Odz ©® d H, ISCGs ddkzOy jfalis doz@ BISA @

QG T~ 0=
§ T~0O08FF
03I 011§

Ade. 1. 1tGG)dzIzdzc[teOdz tstGGOdztsdsddZJtsOdZJdZ

tcOdzz zOIO COIts dLIssydeds dO Ctdzy destedtcOdzd r~tcOd
tctsHI dzydlsj dzj &z  Jjted 5H tsls otcj d3j . 1 O d&zOIs © d3d d
dhimMse O tsMdceckzteweo O (tosHIi dosqlsziaifj dz j i g fiplisio o dz@ Hote
94 dzd yoOoo Odzj ss dz0 ftsye jdedw ~lzd3szfp d Mmi HI ey Odzed J Is
s )
te
L

Odzz dzd tc O dzj Ists dz0 tstcc OdesdZd dzj tcOdzj dz Iststo, f tsdzlz .
ol tho0O o rosGtecdB RSl ¢t "1 . I E"MPCOtLse " M tetsdzC
9 jtelsdCOdzdzO ol Misj dzeso dH 20 -BPHECY YyBOL SFH @O SIS
sz yOe Ol M cteOdzdzd f jJHBZOSCO9O L HicO&EddY 3010
I ze Blste©2 dztsfiyls . ] SHABW dz0Is© daQlzj O Is oy OB @O B dz@ |5 @
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BOItcd yolso d twtsdzCdlsj Mmj dLel eche O BI toLts d dzj f)dat
tcOL dzd ydzd BBOIjtcdOdzd d ) teOL dzd yded tcOL d3j tod .

lted ftosdLotHMisotslsts d@zO ctOdzkdzd 5 &jlssHO d&zO
BOIstcdyd M HJOBRI IS e MMz sbOBOEEES 6 dZO0 -d@&®@didz dzd
dodij si t6 § Mol toL Odets Mmi i L dzOydlsj dzdets ko gleted yOo
j dzj e dWw.

O HO fJ f sofidsofvcog) tdf@» desd3j tedetsmils fted d3j -~ OdzedL
tojfstci yas © HO BI HOI dL i dzdaj ded " CtsdzCts EMmdztse
Oz tizgids j stew Bo O HIED AEKLIOH jsisf Bid@d3j Isi O

min lg x= ds o, ( B¢ S dam); 6
BOC M &30 dzdzO H I dzy  dd@lstz® B 8 O &g dzg Is |
max lg &= 2,5ds ¢l ( B¢ 5 dztem).1 5

Qe — . T

jHjdvdsj &0 ©OL&jtedds] ROLOCkjtwdmlsdSd dO ¢t

el s d HI dddzOlsO MO hdtsesdzdlsjy tOL d3j tedzd
dzd . vJjLd YsCOLOjdzd MO djiBrtsHd®Bd L O B
dlsj LO i3 ~nOdzdL qteOdets o dzOMW dzf J LdzOdzls Otis @ diglg dzd
9 0dzj Iss dzO HJOMBPIs OO ¢dfs Pt aidyg (fFaRdzd dzd B3O dzj dz
Wdud dz tOL AatsH &0 jdzjtecdwvw, MO HOHJjdzd o I[sOB

ydfmdzj dzad S O©OCIljtedmisdSd dz®@ HdO®jlsi 6O d Hi dzy d dzO

- 1 5 OL Olsj dzg [ qOdd sl dot d da
mm mm
1 |f d ded BOdzdzO® Mlsts2 datsfyls 5,6 6,8
2 |f 0¢ d 50 dzdza®m i Is 52 dz 6,0 12,8
3 |utej Hd&zO Otdlsd3j Isd ydzO 5,85 10,68
4 lutojHdzs C o OHtOIs d ydzs 0,091 1,565
5 lssiWdydj dzs dzO0 o Oted (g 0,015 0,146
6 | sHO 5,8 12
7 | jHdOd0o 5,8 11,2
8 |ssiWdydj dzs dz0 Ofmd &34 -0,040 -0,851
9 |t $Mmyg fm -0,050 -0,375
10 lutej H dz0 15 lsoiidist oelds | X (26)0 0,009 0,156
11 |utej HdZO Gldetsdls | &dz0 0,006 0,111
12 lutoj Hd2O ldetsdls j Wdz0 0,001 0,010
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{jLEdsOldls] &l dLd&jttoO0dd¥sO §sCOLoOl, yj HJO
o Otd©Ols o dzj L OY]IO] ®ded Wef@decflasd s dzO o OtedOyqw

jHjd&vd dO kjcdkseoddlsj ROLOCkjtdmisdsd dzO ¢t

Gblge@y; B | B&zO O § dzi Is dats My ¢ kEn® ¢ OBz GBBKE B j &3O M

te

te

I 3 Isj cdztso dzd Is § ~nOOCIsjtedMmMisdSd d&O cteOdzzdzdlIs g
o dz.

oC kY dzsls M@,_kgﬁnﬁ.@dz[lzﬁzq’lzdzls@lsq’lscj sls dL d&3j tco Odzj Ists

v OB dzd yo 2

ydidzj dzd RO0®OSKjtedmisdsSd dz0 BOMOO dzO j H dzO & tsOdz
Ok OO d B, BdzOO GOMO &O Mmi oSk dshls &l ¢

fomo {BJ di3dz{ [ B j o3dzO

) | jHdgo §dd sdzty BOMO d

1 58C0L Olsj dzd dzO mieCkzyd

Okl s gOokzd sIs ¢ teOqg
9 kg/m?® kg/m?®
1 |f dded BOdzdzO Mists?2 detsfyls| 0,2 901,6 848,2
2 | OC ] 5O dzdz® Milsts?2 detsfy 0,5 1604,6 874,7
3|utcj HdZO0 OtedIlsd3j Isd ydzO 0,363 1263,6 862,28
4 lutej Hdzts € o OB s © bzt§ algjiztly 0,065 0,134 8,871
5|stsiWdydy dals dzO@ o Oted| 0,178 0,106 0,010

6 [[ sSHO 0,4 1,306 i

7 [ j HdOdzO 0,4 1,273 860,9
8 |stsiWdydj dals dzO@ OfMmdd -0,615 -0,141 0,171
9 |r Sy M 0,321 0,501 -0,936
10 lutej HdzO Blsdzsdlsj Xz@p| 0,006 0,013 0,887
11 |etej Hd2O tsisdatsfd s j 8dz0] 0,004 0,009 0,630
12 |etej HA2O tsisdetsfyd Is j WzdzO 0,013 0,007 0,0007

[Mdzso dedlsj twOLdBjtedzd R OLOSCIjtedMmsdSd dz@ ¢ s5dzkzyj da
mm, d HIi dyddmsOu ] 6d¢Bs ddls] -~ @&AEOsdfisSHAMmOIs O dz
slsH | dzdzOls O Mgys M3k, ds@ j 3dz0Is O 1 dzi Is dats By ¢ dAR64 &gi® delz dzd Is |
5B j BEOISO BOMO dzO i o M 0z86R) kg/mbls | £ ¢ O dpis&PL Ols j &z
dzj sBAasHd®BI L O tBtshMdeso O Odzj dzO dgv Csd OO Istc
o &zOMmw dzgj dz20 cteOdzzdzdlsy o f tsye OlO.

sOyjMmMsotslsts dzO cCtwOdzddlsy M fHtodj B3O COIt Isw i d
RLJMC o0 OdzjIss L O IsOC OO LHW©OoaddzO | ftesHdCIskzo Odats
odMsCO Misjtfjd dz0 ywdsmls o0 ctcOdzkz dzd B g O defsdz jtc j
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Hiezed BOdJfEzdzOydd. | tjLEdsOl dO dL fdjHe Odz
Mo s2 Miseo O dzO [ O MdfeERdEsFO. L HisOo d 2@ d&ZO ctOdzkz dzd Is j
o dzOY detsfls 2O o Odesd3d dzj tOdzdzd W Iststc 2 5%, HImdzy d dz0
d ud Mistsls O jdz@z0e i di@idsjtedfmindls © 2 2 0

10 Wde. 2 | fsSOLORO CttdoOlO dO oL ftejH ] dzj dzd J
Histogram: M,gr

— Expected Normal
70 .

60 |
i /
40 +

30t

No. of obs.

20 t
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0.1 0.2 0.3
X <= Category Boundary

AJG.st 2o OO dzO@ twOLftejHjdzjdedj dzO BOMOISO dzO

JteOdz dzd te O dzgj Ists dzO tstcc Odits dgd dej Oty HzdzQdst<c OB sStc Ols
FtejHBO fftcd MtejHjdz teOL d3j 61, 5OMYOMIsdydlsy dzO IststcO

1ds] SY[1RY

1.1 d2Ofmistswh OO MlsOlsdw MO f s&PE Odzdf ydzdhdZE6dz2d &l | % df
CtcOdzz dzd te O dzd Vv stc ¢ O datsigd dzfj dsGoisiz ] tely CfS‘qGO ftoj HdBMIsa O
d ttcuzd gdzte. [ ddzj eOdzdedlsjy oM jMmlse swir tide
stcc Oded | ipdd®B HWY 9 Ols tcOMiIsjdedWIsO oL ujdzqw 9Jjcjlsc
sj odzOMmMwIls o fyos OO Bdtdtsedydsts OCIsdoaded o jh jfls
BdCtoststed Odad L d3d .

2. | cOdzzdzff lE® 2O e OdesdBBddzj eOdzj dz b tsts, f sdzz y4 dz
dLoi tcho O ) tecditsoO® dJLIsdzOMC o OO &ONJdzO M o j tolsc
tcOB tslsd-dzfiifnif&s twWOLAtsH dzO jdzj e dV, f sdzz yOoe Ols M
tcOB BIsdzd Isd J dzj o3 etz 3@ dsBilscdD telzts ) Is .

3. [ftejnj dyj@zdsmdzso dzdlsj ©OL &3jteded ROLOCk,jtedmisdsd
HO O] Isi i BIim,j 5, dddgsO s 7 § 5COL Olsj &z MO
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setfdtse Oo Odzaj dz® "S5 §OLO®R) sted dz® O ddzdlsj
CeOdzddlsjy o fsys OlsO.

4, [fjnjdzjdd MO Isj ¢ dzts ode@ Isq tc CRaaAatAfCldsj: to JARBGRf QIO ¢
G tc O dzMgg©0,36 g, 5B | B3dzO s O 1 dztf ts Eatizlin Bycfutel4264 kg/m* d 5B j d3dz0Is O
BOMO dz0 Mmi 9 ¢ Iz ddksfps862Kls/m’e tc O dzlz dz(

5.1 tjLbEdlsOl d&O dJ ushdsjj e Ol jdksfs svi§ Gffpss 2 flse © d&zO0 ¢
[0S BOdzdZzO L HEOs ddzO 2O GteOdzkz dzd s 98, 8%
SteG OdtsBddsj tOdzdzd™ Istste 25 %, HI dzy d dzé@mdO yJ O ke ks i
ol tolsj dzj dzO BOMEMEdYyOlsO 220
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1d BIHJENCOBO LjiY s fpafev s Higd ) " deestslhs, j CsWis
dLftsdzL o0 L O tcOt iz 5 dad o tslzizfylsiadts BdL dzj M, ddze j MiIsd-
) seOHd OLd fteduddo M Mssvddjksts d ©OLodldjlst
B o 1 dzeOwdw j o Oy datsT X DL o pjOf) Riakf Yo dpdfy p MBS & J dzd ¢

f smdzj Hdzd Is § Ho j HifMmjlsddzjilsdgw § s diSists B § teats d  dagidz,
j BOdzj sts dzd o [+, HOLOti s d yjdedlsjy dzO L j d3j H
ddzdzdod d HddOBdyded Isj di3f tso | . stewBO® O HO M,
HJlsdEmM SO dsv o 1 dze Oted W, s By HO Gctso stcdd
dzte yd ol L fMis Odzwatsidenv Q@RI sy fidsO tstfists MisB Mise j desMmisls ©
dgwvisO dLMmMdzjHea O M Misswddilsts d ®©WOLodIsdjlsts d
Hi &z disy LJ®kd fdd MEOEMEdUPMMELOEOSO dod L
SHO sIs 2010 Hts 2019 ctsHdd&O o ¢Cdzs ydlsj dzdzts.
SO thdtseodts MO ftsdzL 9o Odzd B OL OISO BIs HOdzdzd dzO
tdfzBdzdSC © 11 dzcOted v .

sdzt ysod :HMHd Otcded YJdgided § @O Oteged3d H J fnCO L j oBv,
dzZiHodyd®3d dJditslsd, §OLOE dO L j d&gj HJ dzhC L J agv.
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SUMMARY

Agricultural land is inherently a type of real estate that can be used for various purposes -
production, business, investment, ecology, etc .. For this reason, the state and
development of market prices of agricultural land in Bulgaria is important for the ultimate
owner - a natural or legal person.

In the last two decades, especially after 2010 - a few years after our accession to the EU,
the market and prices of agricultural land in Bulgaria have developed at alternating and
dynamic pace. It should be noted that we can talk about market prices of agricultural land
in Bulgaria after 2000, when the restoration of most of the land ownership in our country
was actually completed.

The article examines the state and development of rising market prices of agricultural land
by statistical zones and for our country as a whole for a ten-year period from 2010 to 2019.
including. The databases of the National Statistical Institute of the Republic of Bulgaria
were mainly used for the analyzes and surveys on the topic.
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bdzj Ho 02Cd dSBdshddujMSdY ©OfMlsjy &O MkOdokO d
Ly dBBdHydzdijlsts ftejL f§tshmdirnddlsd HifMmjlsddlsdy, {§0LO
fOLOBO dds Mj ©OLoadoOh ] ROBldydes. wih jotej dsj dadat
%O 1 dzc Oyl j AMC O JCtds®kds 0, d dOmsys Odzjk
fj &S smMissf OdzMCslsts fosdLotHmisots d fsdLotHdls]
@O LjdjHjdNSdls) Ljdd k &Ofm, M §shissw ddts dzOts O

{OLodldjlsts dzO yjdedlsj dzO L j dsjHj @mEdisgOL k0o d d
2O ftotsfdzj HWo Odgj tsls HtejBdadWw MtseMilse jdzdS HEts Ctok
fejHmMsOo k"o 0O i MssWddjlsts dds o 1) Z6OLd™ s O
(s2kts fjtedsH LOfsYUa O d"CtsdSt ctHddd MmdzjH o dzd
i oH®@ @) dOYOdksks &0 §sdkzyOs 0dy d2O j ¥ j ¢ sHdd
LidgjHjdnSd Ljdkd bk dOm. [(Hdsot djddes 1 Istso
SBOBGlo O] B0 d dzj SBOB Sl @jeE® L& fsa8 Higd defij ¢ OdzOus jOd
Bi oL d d fsdjdedod kjBicsold COBsdEsdaO HBEdEOB

AjdzZsO dO d&ZOMmistswh OlsO t©OLOBBICO jJ HO dL fdzjHO
f OLOtcdzdIsj yjded dzO L jBIJHJEZNSCI] L j&BG1 Gl dzdzOtcd
HOdzdzd Isj Htoj HisMIsOoe jdzgd tsls 1 OydodzOdzj dz wls Ols PMmis d yJ
1 &ze Otcd W .

[OjtdOdd d [JjlbtHd

lted fteskzyeoOdzj Ists dz0 i Mswdedjlsts d tOLadlsdjlsts ¢
LidBd (deded, LOLtjojded fdzshd d tsBhts L O oafMmduycd
LO fjtedsiPO0R2OE0 Ghdsedts MO ftd. o Otdgddt tsHd&OE
O MmMtejHded yYyjded L O MHjEZCO L O Mmi tslse jlsdzdlsj fi |
10ydsdzOdzj dz v lsOlsdMmisdyj MSd RrRdzMisdlskzls (1 8RrR) dz2O 1t §

18R HtojHsMIsOoaw dzO [ otetsMisOls etsHdh dzd HOdzdzed L O 1
Ly d vyjdedlsy dafm Goylas OO tfoOddfpilso s tsls 2000 ¢ tsH
toj OdzdL JtcOdz ftesjClsils s HBEtsoattte L O fMkeMmdHdw M
MtecOo dzgd B MIsOIsdMmisdyj MSd HOdzdzd Mi ¢ zOMmdets A j dzj 9 Ols
LyJBIHENECOISO Ljdvy d toj dzZsOOIse defj dzhhGsp & IsBIstst @ d
ftesHl dzyd HO ©OLWKOBSISa O IOLd MisOIlsdmilsd yd M
MsQow dzO [otetsMisOls. |1 w©WOBRBSdIsj dzO dzOB dz¥ H j d
Hj ZMC OO L jdiv d tjdsOls0 o fMmj dhSsktsj Gissf Oc
I BdteO ddW sted3Oydvy L O -Mmiddp H dedg® j M i jo kg Haglzd By
ztsh  dzO fftetsHOH j dz2OIs O/ C kY j d6Q da®j aizoH jj dafigSofdf y10j dfy
OHj 20/ Skt jdzO L j 3 Hj &zl C O L j o3 .

dzL 8 Oded MO Mmdzj Hded sy & &ZzOMd W d € Oydfded Is js dzOHN] dadf] §
sOldflsduj s d u;&q o 11 &ZeOEdw (NUTS); COCL
cstedd L J d3d HJ &z Liagw,;, d saxzOmdwdscoydw dz
) i hs d [ H q@; gwomq 1€ jOusdsitcts tc dzO dzdalsts
Jltted Oddefsd gH]JjfkeddCO 1] dzcOtd™ (EKATTE)
jdzsO, (jfkeddCO 1 eOedw Ikjtedssted Odds |
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hqded, Stdlsts MO ©OLfwjHjdjdd o hjmls kjtdlstts
OkdMmisdud MSd L sded .

B

fmls

JssHBEZEEdWISO dO 1 4B 83D o Offpdzy elz@zd § tetslzyo Odzj Ists
tctsH Oy dzd Is § Y4 dzd 2ZO L jBIHJENEOO L j digw mMo i
dMfsdzH j delsd, i jtedteOhd dzO § OLOttO dzO L Jj d3dj H 4 dzfy!
Modts s twdHdyuyd MEdly ddyo), CkfkzeoOhd L jKRPbPdnt
CdsdB3d ud MCO HI2d2M08 - 0L sH E57r Ry jMiso © M) i M
dzo j Misdydtsdzedz® yjdz, Mi LHOHjded MytstejH dzOyd sdzO dzd
Lol choOl tfjttOydd (fsSCkzfcO, ftwsHOyBO d Otsj da
SRf2008-6810 2d0)68 d 3. ¢6jdzydd L O dzjHoadyddzd dissls
CzfzoOl d fJttsHOo Ol L jd3djH -80S O6 8.3j1dzw I( € 5B - ofGds
dzOB dz¢¥ Hjdzd j Iss Mg o Cdzg yo Ols MOBs Isjrd fmHj dz€ d,

Ly @3 H) &zMC OO L jd" L O Mmj dzfag mldngq defiplsy dif'te s d | sdtRH
]l d&ZOMmMksswh OO tOLKOBSISCO d 9 BIibBHIJCOISO dO 1 &R
HdWwWdddydd, ¢OIts: ydJdzdO d&O L JjBJHJEZNEOBSO L jdv
sSBtcOBBISoa Oj BO L jdiBY d §tsMmisswdedets L Olstej o j dedizd f dzts "
SsftejH] &z dzdWIsO, COCIsts Mmdzj Ho O: .

-AjdO &0 LjBIHJENCOIO L j d@gw: Il Mmi slse jlsmlsadj f
YyJ 200 d&O L jdBjHjEZNCOLO L j dBw (ded o, f sfls sW dac
fsdzz yj dzO/ f dzOlsj dzO® s MefMlse jddS O o EkEMdkzsesdwlilsO
f zOIsj dzd Is § HOdZ yd (BJL [r ) d IOo¢md, dzts B J L
ftcOCIsdC O, btsoO BLABOYOs O OSlzOZEZOISO HtsE o o dzO

1 0Bz HOD Odzd COjceEtstedd LjdBjHjENSO Ljdkv, Csdkt

A ddesgrse des B LOBSIS oBigE dasjpds dzs © Mg Misj OISO dzC
(COCkt j HjWdddOds LO f§ohmdj Hdslsts dLhdjHo Odzj
fistsf Odzise O) .

A O sw o OdzftsBife@miMsds o O BBO L j v, Ctswists dBsyj HO
dzj sBatsHddBts, ftojL twiWjit] dfdEGsttzddzOd] 6 { §dLCoas®
otsHO, Ctjlss tBdSCdtse j dzs jJ HEsSMIs) §f dzts:

A djicskzdodzO cBOBSBEEOFHBBs QA L j&kv, Cswists dz
ZOf swWo OdzO §BtcOH dZdf MO dzO HtsMisi f HB 9aBHO L O d

A fmistsw dzdzts L Olstc j a3y dzd d i tzts btizd 9 O dzCis tsfHts figitsy g Wdefdgts dECo
GISHq’dch ddzd o jyj) LO tkedzjyHOdz dO Istcj o dzd W&
(LOMWeo Odzj ) ddzd jMmisjMmbse jdts (MOBSL OMWo Odzj ) ,

MddlBstsBicOh jdad j sts.

OB LO dqdWsteddOydwy, M cdzOMmdzts Al toj BtetsW o Odzj Ists
2010¢. i ZzOf sW 9 OdzOIs O L j 3w ) 11 dze Oted W ftoj HMI
LjdgjH d&ZMC O  dztsh o fdstc@ida®b®j Isfigls ol@C O A[BH Ol O
Yyjdedlsjy dzO L jdBjHjENSCOO L jdkw d tjdzlsOlsO o fMmj dzfp!
O sW o OdzOIsO d dzjdalzOtf tsdtjo OflePIls @zOH dz¥ H Oo Ols d dzj My
[ otesMIsOls.

RLIssydzdyd dz0 ddaW stedzOydw dLftsdzL 9 Oded L O MlsOlsdMmls
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Sr ey j fls o jfyidiPdzdz® ddzo j Misdydsdedz® yjdz, i L HOHJ «
LOCEdsHOI] &Ziflsots LO dLoi whoOdaj 20 GfjwoOydd f
fesHOYBO d GlsHOs Odzj § SH OP008-OBLdH G, 68R@DB9 j o

-dpcjdydd LO ddjHoadydd&d ddisisidj Bl HesEIPO@N 1] &L e ©®
2008 - 6831).

) sk yj 200 ddW stedkOydy sk MlsOldmisdui MSdlsy  J
fMisOlsdMmisduj MS q i oCkfdshmisd: AulsOlsdmisdyj MS Ols O
Missf OdzMlse © d OcJ dyddlsy LO dej Hodyddd dBsisd

Jdzt steqg®HO L O ftodHsBdo Odaj 20 HI el O dzd OIS
ftjHMsOo j 20 COts GHjdjd §sCOLOIjd) , §sHOH,
Hj2dsiissO dzO dzj W d dzOdzitse dlsj fejHftedwisdw: o
Hicky jflso OO ©fjtedeohd i f jiidgcPddOs OdzOL j&PL O
fSHOHj OO Ik bkwh JdWstdOydy LO ftsdjddls,]

fequsedo Odaj dz0 HI deslicO2dd OClkdod ftojL S Odzj de
Hj2dtsMisls® 2O Hicky jMisoa OO fi f MijydoddL JcOdO d

tiLbkdksOld ddzsefi yHO

tcOL tcOBtSIsC OO MO ftojHMIsOs jdad HOdzdzed tsls f totsl
Hjdzh¢d Ljdkd o 11 dzeOtedw L O fjtedsH ls 10 ¢
HS CteOWY dzO0 2019 cetsHddzO. Rz BtedRBPGgHAS O™ j 1 ¢
d IsOBdz. -~

dz. ) 1 d dc. ) 1, Micd HAzZO MIsOIsdmls
O Ljdk3vA Bhts LO yYyvwddzO 1 dze Otcdwvw (IsOBd
L 2010¢. J Bd&kO 279 d&o., Ctsjbts ftcOo
Isdf SIHO s a1 § MJ Is -castelry diglgd .M S 1s@Is0 o yjdedls
0 6. Mfwwddts 2010¢. M 43% d HfwjL 2012c¢.
j dzd Isji M O-zdE) wsQ figdso GBsdpfi3ffisotfis [ s i h OlsO Is(
2019¢. tc dAPUSJOH daPjsRO @ O AL j d&3j HJ dzMC Ol O
d esdListsydzO® 1 ze Otedw-fidgtsAL ©® 68Is dds OU df ¢
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nde. 1

vOBdz. -Gte]lHded yjded (o deo./ HCO) dzgO@ MmHj &S dlsjy Mmi f
ftojL §jttden019610 LO 1 z¢OwdY MystejH 1 Oydsd
R dzfn s d 43 R .

#lsOdmisdyj MS d L[sdeg
vlsOldmisdyj MSd |02 tsdzd L Bhdded
[ BdzOMIsd 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
1310t RC 279 398 547 594 684 732 761 872 941 948
drlrtue ROOLIRIY . oo 423 581 653 739 801 871 973 1025 1064
1340t RC
__HiojtisL Of OHJ dz 249 420 493 598 682 708 735 910 869 923
I duddz 210 338 391 412 572 671 627 1229 815 958
] 8OY0O 222 391 447 664 794 664 744 908 971 1024
[ sajy 195 284 312 605 478 542 515 565 614 556
[ t5dzls O dz0 312 457 534 493 721 758 781 857 823 904
1 dzj o dz 259 476 576 659 686 762 797 949 920 962
__wjojtejd yjdltOdysl 447 623 708 807 820 895 779 1087 1110
ljzdS s vl tedzse f5 280 352 468 600 720 738 790 838 955 992
| OBt f5 429 165 214 226 233 169 165 193 455 487
t OL 6t OH 311 530 734 777 873 738 824 862 1075 1091
t Mg 295 429 612 729 839 838 1129 897 1092 1092
ud dzd Mlsts © 277 567 813 854 937 993 989 620 1379 1382
__tjojtesdLIstsyj dz 365 555 860 827 957 1040 1157 1401 1345 1397
| Ots 20 237 412 564 686 743 802 878 1010 1015 1069
[ sBtedy 531 767 1322 1084 1256 1406 1602 2032 1697 1964
vi sesadh § 272 395 391 580 723 679 778 772 1038 927
7k i da 186 331 445 564 663 706 696 811 1101 942
__desdLissyj d 230 271 346 480 509 636 707 796 802 852
I 2teg O 236 270 356 383 464 530 588 641 724 738
wdzd o j dz 233 244 390 563 526 723 797 859 977 982
ulsOBO ) OEKO 231 281 380 487 441 576 657 783 795 846
C BB 5z 220 280 267 539 626 780 852 966 788 917
; [* {I l [‘1’ ; Id’{ }b 0 J ; i f dr> 250 274 308 337 447 432 342 489 575 608
___JCBLOYOH] g 302 237 463 301 403 415 221 406 189 518
) &ZOE 5] o Gt OH 523 170 1097 388 930 842 - 1010 - -
s flsj den d oz 361 - 287 339 373 . 447 571 - -
1 jteded € - 314 312 333 168 354 104 95 - 142
wisldw 140 241 193 189 107 165 153 123 189 -
us¥dy (fMstsddyo - - 371 431 . 461 540 . - 1135
9 jdz yj dzlste Ofdzj dzp3p 292 364 357 474 442 412 538 660 679
si toH Y Odzd 354 - 265 - - - 169 - - -
1 OL OteHy d¢ 257 315 319 415 325 425 523 578 598 769
1l dztso H g o 212 274 303 383 589 397 507 608 722 705
u 3t dzv dz 476 - . 348 - 500 . - - -
MmOME B0 ts 204 310 285 297 437 507 274 422 597 620
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102 dMBsCOO yjdz0 dzO Bej dRidigj Al jegsi H R®MC O L j &3V 1
sB dzOMIs | sBted Y, Mdzj Ho OdZO Is wddzdmlstcO, Csdlsts
RZzodzd MC O 9 sB dzOfls 1 j toded € fsf OH ON o AdcetLOfO
sj dzH j dzydw mj LOfOLOO ftojL yYyjddw §jttdsH dzO dzOM

Il lsOBdk -~ 2 j HtjHMsOs jdO ¥ stedzOydw L O fMmtej HC
HjCOte LO AdzdoOfi o 11 dzeOtedw, Ctwlsts L O CtOwW dzO
Bqd&zO 279 do., Ctjbts ftOod kojddyjddj s Wt
Sls Hjffszdcttody. Wde. ~ 2). wlhjotej d3j dedzls, Mtej+

MoOss L O 2019¢. o MkOlkdmisdyi MSO LsdzO Adj o j tocdz
dzo . / HC O, Ct5jlsasdijsChp G0s% IO d o L tsdzO AdcEtsL Of OH
1l &ze Otedwin, CoWist W] HO4UA]dzd Slskwd G HOG Ols slsyj lsi dz
tcOLd&ZdC O o HYOLOwddlsy ydded o Hojlsj tMhdasdfdags AliscC
Yyj dz0 dz0 fMHjdkz¢dlj ftjL 2019¢. fp dzddod -fzedfigy &d fylst
sB dzOMiIs 1 j toded € .

CpeaHw ueHr Ha caenkmte ¢ "HHMBKM" 3a 2010 -
2019 rog. 8 BEbSITAPIMA
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Ande. 2

vuOBdz. -btPHdd (yg dafo . / HCO) dzO® MH j dzC dIlsj 2089 RJ R A
CsHddO L O .1 dzeOtedw™ s HOdzdzd dzO@ | & R.

wlsOdmisdui M d [L sded | sh i 1;;3;@?2

#lsOldMisdyi NS d |02 5dzg uZJOdlz%L_s

{ B dzOMmisd 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 | (o u
13100 RC 279 413 556 621 708 761 770 870 980 1053 2771%

Sl 1[4’ dF:t 5: IRY og7 433 598 669 755 820 887 980 1043 1112 288%
J 31 R

vjojtesL Of QH j d252 426 502 613 701 718 753 920 884 967] 284%

tjojteid yj distcO2f dz 454 633 719 822 832 908 789 1098 1138 298%

vdd&zdmisteO 276 569 814 861 937 990 985 619 1379 1400] 407%

djojtesdL sdyy dB71 561 880 839 971 1057 1175 1401 1357 1462|  294%

[ sBied Yy 531 767 1322 1084 1256 1409 1603 2032 1697 2041]  284%

JEdL stsyjlde 231 275 352 489 501 653 721 804 809 861 273%

Sifiererie v oD 233 282 300 343 438 422 325 452 620 740 218%
Arrvt of1¢ 1371

detsL Of OH jldz 263 234 265 310 331 357 228 303 199 818] 211%

N d dz yd dzls oo dzj @26 293 311 355 477 445 426 539 681 706] 212%
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stej Hd2ZO MBOBdMdYi MO yYjdzdO d&O MHjZCO M HJ SOt
mMfstejH IsOGBdkz. -~ 3 d Wde. 3 o 1] d&zeOtedw, GCtwists L
Bqd&zO 189 do., d 4 M Eejdduyjddi s ftswHi €O dzO
GsHddzed. wi h jotoj d3dj dedets, Mtej HdZOISO f OL OtedzOIsO vy  dal
mMoOkts ftejL 2019¢6. , COlts My MOodzm o9 Ol HojIsjg M
detdL stsydzO filel ddA@Ecdq?e . / HEO d J M Ld@BsI @ ddgls fls AL
ASEtsLOfOHdZO d S dz0 A jdelstcOdzdz® 11 dzé Otedwi, CtWls
9dH LjBBJHjEMNSCd fdishd sl ey HO9 Ol lyjlsj dzOlsO
Yydded o Hojlj sMmdsadedzdiflsOlsdmisdyd ¢ d

CpeaHu LeHH Ha caenkute ¢ "TNMOCTOAHHO 3ATPEBEHUA
NAOWH" npe3 nepuop 2010-2019 roanHa e bearapua
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= 200
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

246 227 271 262 218

Linear (EbATAPUA)

ToanHK

nde. 3

vOBdz. -wtIHded ydded (o dzo./ HECO) dgO MHj S dIj M
1 {zrA ftojL 20K ROHPZO L O 11 zeOtedw, Mmftste]d H

: 1 OttOMmls
slsOlsdfisdyj MS d | sdzg L B d daf o it
vlsOlsdfisdyj MS d |02 tdzq LO 201
I BdzOMIsd 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 (o %)

1310t RC 189 207 | 217 | 198 | 246 | 227 | 271 | 262 | 218 300 59.0%
erlotie roSLLRAf 40 216 | 222 | 214 | 262 | 213 | 210 | 314 | 248 449 117.8%
13/ 10t RC
djojtsL Of QHJ dzo9| 171] 240| 188 263| 140| 175| 285| 160 315 144.5%
] o jtejdz yJ dElstcOgigs|dz 247 286| 215 209| 210 187 535| 289 635] 36.6%
wjojtesdL Isgyj daes| 336 205 292 351 375 182| 202 348 678| 303.6%
sesdLstsyjlde 116] 184| 181] 204 263] 208 248 209 260 356]  206.7%
SLL101or1 e RS 4, 175 | 208 | 180 | 228 | 243 | 342 | 201 | 182 | 161 21.1%
Arrvtof1¢o 13[4
detsL Of OHJ |de -| 139 127 92| 278] 132|- 232 90 22
S d dz yJ dzlste P dzi dB3 207 331 314 148 365 342 150| 365 333 150.6%
ltojL ftsMmdzjHddlsj HjMjls etsHdded Ml MsswdedjIsts dzO
i tets d3d dzd . 1 OB dzsjHdRfoy@ o B glzi [z ez MOkts dzO oL i3j O
LJBJHJENCO LijdBY o MstcOdzOIO, des d Hjdz s 2, v
mMihs My | EZoejddyddz sid fjtcdsHO dzO0 fteskzyoe Odzgj k
Btotsw Is az0 ZyoOmisded ydilsji 2 @1 91 j detelsitsH @ dz@ff 0L 00 te J az0
LdzOydlsj dzdzs © MtcOo dzj dzd | ff 2010¢. . vt O L dzO"
Hicy JMlso ® d cetdzj Bdlsy fJtesdqLetsHdlkjdzd MO Mmj B
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MtseMise j desMislsO  HtsdzL 9 Odzj sts ] 2O W IZY B2 | dz®) A B8 F
Meyjdzd L J BBdJ HY dzMSCdIsy fJtesdLoeosHdIlsjdzd ftesHl dzyd HO
Cidg 2019¢. -ds@l2 €] @&BHBBdAd IsjdzHjdzydd o IsOLd
dLdMC o OISO dzOBy MOISO dzO HI 6y O OISO Mi M Ml Slse j Isdzd

) O% dz¥ yg ded

49 dHJIsj dzd My @O JE6dddgPuddzO0 {§OL Otdedls] yd dzd
Mj ZMS sMissf OdzMSd yjdd o 1§ dzeOwdw id20d 9 f& jsls @ .da
f OLOtedzOISO yjdz0 dz0 L jdBjHJdEZNSCOBO L jkBWlsO oo
ZojdduyddzO BddL & 3Vl HEF S| @2 slsy2 B8] 8z A& Y S @O 1
fsmdzj Heo O dlsj cetHddzd ko jdzdyj dzd j b5 -a@O B daPlsiPdz@ o
sidBfsoj. JiftejSd IjdHjdydwvisO dodO ftsedhOs Odzj d
sMisOo Ols McOo dedlsj dzdets dedMCd, smMsejdets o L 5dzO
1l e Otedw i, ditc Obzg i3tstistefteH O Oydlsj . AOSl uj
LjdBjHjdmSdlsy Ljdkd o 1] dzeOwdw Ci g SOV 2019
ftosHikzZCIdodedwls fslsjdzydOdz dzO L jdBWIsO, dzO 9i L By
Bhzsets dz0 B2 SCkdlskzted 1 odmMsSd ydOezdzmts) @iyl Ot
LO dzj 2200  sdzjL dzsfyls.

[ dlsj Okt

%. 10ydesdzOdzj dz wlsOlsdmisdyd MSd RrRdzMisdlskzls dzO ¢
Ag jdzlMi s d ettemMits Mistsf OdzMmise A :

2. [ ddzdMmilsj eMmiso s dz0O 14d &34 HJ dzd J Ists, mtcOdzd Is §
1l &ze Otedw, 1 ¢1-8rR867Z019¢C.

3. Swinnen, J. Ciaian , P . Kancs, d. van Her ck, K. \
Ef fects on EU Land Mar kets of New CAP Dire
4. van Her c k, K. Swi nnen, J . Vranken, L .

Rents Evidence from New Member St ateso
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CHANGES IN THE PHYSICOCHEMICAL AND AGROCHEMICAL PROPERTIES OF
CHROMIC LUVISOLS FROM THE REGION OF DOLNA BANYA UNDER THE
INFLUENCE OF AGROPRODUCTION ACTIVITY

Ivaylo Kirilov, Vanya Lozanova, lliana Gerasimova, Vesselin Pankov
N. Poushkarov Institute of Soil science, agrotechnologies and plant protection

Vidfrur JSJ AR,[]R?\SI,IRVKR[ R 011 RR{ RV BET] O 1 ¢
soOv SR MIviw{ U ud rlf1rolpohJcrREVRD 1 ¢
oLt LIRS votgulde y

RDO2 s sdl@desof 5L Odzgtso O, R dzd W zO L tOfMdEss O,
R1 01t Al. 1EkhCOttse 0, sWqw

Resume

The Chromic Luvisols from the Dolnobanska valley are formed under forest meadow, bush
and tree vegetation which has affected their texture, natural fertility and the reaction of the
soil solution. As they are located in a semi-mountainous terrain, surface horizons are
subject to erosion processes and podzolization.

The aim of the research is to establish the changes in the profile of Chromic Luvisols
which occurred as a result of natural influences and the type of production activity on
them.

The research has found that for a long time there have been changes in the surface soil
horizons of all studied differences of Chromic Luvisols. The process of podzolization
continues to develop and there is an increase in the content of silt in the horizons below
the humus horizon. In the case of Fluvisols, an increase in the fraction of coarse and fine
sand is reported. In the case of moderately eroded Pseudopodzolic Chromic Luvisols land
use has an impact on the soil texture. In the deeper horizons, when planted with
raspberries, the content of silt and physical clay increases compared to the same soll
difference in the area with the application of three-field crop rotation, compacted with
cereals using a mouldboard ploughing surface.

Key words: Chromic Luvisols, Dolnobanska valley, process of podsolization, Fluvisols,
soil texture, three-field crop rotation.

tdoe diy

sOdzj dzj dzed sy fBByesd Bl | sdzdzsB Oz OISO S BIsdztso d dzO

TtcOMsso JH®O d HIitte jMdzO tOMisdlsj dzdesfyls, Ct5jlsts

kjChszkO, ifmlsjflse jds §asHsesHd) d t6jOCydWw

f sz f zOded dzf) S d I jfidsiddd, ls | § tFots Wafridasizs MO  f SHAZEY j
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Ajdz d20 dLMmdzj He OdzgjIsts j HO MfMmj EMlsOdsowls fftotsdij dz
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sOdzj dzj dzgd cettemM¢d ftsyead. ItwtsyjMmMil dzO Y sSHL SdW o C
slsydlsO0 dzOtcOfMise Odzy dzGlz fipi HA e dO dE(dgldsdEs jdzCe QL §f S dzts Y 4 ¢
sted L dzls. ] todH J azbp e POaltzRtls © s Odzj dzj dzO §f sYyea O Mg
cOCyqwilsO dz0 jHtedw d HtjBjdz fwMi €. 1tod Mtej HC
s0Odzj dzj 20 ctsteME O fsys O L jdBjftsdzL 9 Odzjyldad v H &9 @) Is®ls to
{1l dzBtsC s tcOL f sdztsy j dzd Is § Antstod L sdzls d ftod dzO MmOy
Ml Hi 1 Oded jIsts dzO ddz d WdLdyudzO S dzd dzO M tew ddts Ists o
fdzsh M ftoddzOcOdzi dzO Istcdf sdzdes MJj JlsBtssBteOh j dad J
MdzwIsO Y tsel ton datsfls .

sdzt ytsod :HIzd®fz] dzj dzd f syoe (, [ Sdzdzts B OdzMC O C tsls dztso d ¢
O dzzo d @dgdaz o  Odzdzd f syed, o&BjrOddyjd Mi MlsOe, Isted{y

2= 11

Introduction

From the fact that the properties of the soils and the degree of their fertility depend a lot on

the type and age of the parent rocks, on the relief, exposure, latitude and altitude, as well

as on the climatic conditions that activate or suppress more or less biological activity, the

state and biological potential of soil differences are determined ( Teoharov

2004; Blum , 2007; Kinoshita et al. 2017 ). This feature of the soil formation process is an

objective basis for the action of the third law of agriculture: “for the unity and
interdependence of growth and development of plant associatonsand t heir habi't
which arises the objective need for an ecological approach in organizing and managing
production in crop production (Krastanov, 2006; Ugarte, et al., 2016).

The Chromic Luvisols from the Dolnobanska valley are formed under forest meadow, bush
and tree vegetation, which has affected their texture, natural fertility and the reaction of the
soil solution (Koynov et al., 1972; Penkov et al. 1985; Ninov et al. 2001; Boneva
& Houbenov , 2005).

As they are located on a semi-mountainous terrain characterized by rough terrain with
ravines and gullies that have slope 8-10° and the soil surface horizons are subject to
erosion processes and podzolization. The climate is transition continental region of the
European continental climeate and is temperate continental influenced by the river valley
of Maritsa river and its tributaries ( Boneva & Houbenov, 2005 ; Ninov 2007) .

Economic activity in the past was determined by the cultivation of cereals, fiber crops,
potatoes and mainly berry crops, natural and artificial pastures and meadows.

The aim of the research is to establish the changes in the profile of Chromic Luvisols
which occurred as a result of natural influences and the type of land use on them.

Material and methods
The subject of the study are the following differences of Chromic Luvisols:

Pseudopodzolic Chromic Luvisols, clayey-sandy, slightly eroded

They are distributed in the form of individual spots in the southeastern and northeastern
part of the land. They occupy an area of 3875 da - which represents 2.39% of the total
area. They are formed on non-carbonate weathering products under the influence of forest
vegetation. As a result of the recent slight erosion, part of the light surface horizon has
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been removed, due to which the profile is somewhat shortened. The profile is clearly
differentiated. The texture coefficient is high 30. Most of the area of the considered soll
differences is included in the arable fund of the farm units. An idea of the morphological
structure of these soils is given by the description of profiles made one kilometer northeast
of the village of Pchelin.

Alb. fallow land 0- 20 yellowish-brown (7.5YR/5/4 in the dry state), fresh,
compacted, clayey-sandy, granular and crumbly structure, does not carbonate from
hydrochloric acid, transition noticeable.

B1 20- 36 reddish-brown (5YR/3.5/ 6 in dry state), slightly moistened,
dense, medium sandy-clayey, prismatic-lumpy structure, not carbonated by hydrochloric
acid, transition noticeable.

B2 36- 54 reddish-brown (5YR/3/6 in the dry state), moist, dense,
medium sandy-clayey, prismatic-lumpy structure, not carbonated from hydrochloric acid,
transition noticeable.

BC 54 - 70 variegated (5YR/4/4 and 5YR/6/4 in the dry state), moist,
strongly compacted, medium sandy-clay, lighter than the above, unstructured, does not
carbonate from hydrochloric acid.

The humus horizon has a thickness of 18-20 cm.

The soil texture in the surface horizon is clayey-sandy. The amount of physical clay is
17.2%. The soil texture in the illuvial horizon is medium sandy-clayey 39.7 to 42.1%. The
amount of silt in the surface horizon is low, while in the illuvial horizon it is several times
higher - 32.7 - 36.1%. The texture coefficient is 3.0. The predominant fractions are those of
silt, medium and fine sand. This soil texture determines poor water permeability, good
water retention and unfavorable air regime. According to the amount of organic matter in
the surface horizon, the soil is with low humus content - 0.83%. The have a low reserve of
total nitrogen and total phosphorus. Carbonates are not contained in the depth of the
entire soil profile. The soil reaction has a strongly acidic pH in KCI of 4.1 to 4.3. These
soils have a number of unfavorable properties that make them suitable for a limited
number of crops - very low humus content, sharp textural differentiation, strongly acidic
soil reaction (it can be corrected by liming). They are suitable for growing some less
demanding crops.

Pseudopodzolic Chromic Luvisols clayey-sandy, moderately eroded

They occupy an area of 7688 da, 5.15 % of the total area southeast of the village of Dolna
Banya.

They are distributed mainly in the central flattened part of the territory of the farm
units. They are formed on Pliocene and Tertiary deposits under the influence of forest
vegetation. No erosion processes are observed in them. Their morphological structure can
be observed by the description of a soil profile on a plateau in fruit orchard located 2 km
north of Dolna Banya village.

A1A2 0 29 Light gray-brown, fresh, loose, clayey-sandy, small crumble structure,
powdery, not carbonated from hydrochloric acid, transition clear.

a2Bd 29 42 light brown, fresh, compact, slightly sandy-clayey, crumble structure,
partially dusted by podzolization, dusted with amorphous silica, not carbonated from
hydrochloric acid, simple transition.
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BY1ld 42 75 light brown-reddish, moist, slightly dense, slightly sandy-clayey,
prismatic, signs of gleying, contains manganese nodules of grains, does not carbonate
from hydrochloric acid, transition gradual.

BY2d 75 115 brownish-reddish, moist, slightly dense, heavy sandy-clayey,
prismatic, contains manganese nodules, does not foam from hydrochloric acid, transition
noticeable.

C 115 140 light brownish-white, moist, compact, slightly sandy-clayey,
unstructured, gravelly, slightly carbonated from hydrochloric acid.

Morphologically, these soils are characterized by weak (20-25 cm) humus horizon with
light brown color and dusty from podzolization and processing small crumbly
structure. Dusting with amorphous silica is observed here. Beneath it lies a deep about 70-
100 cm alluvial horizon with a reddish dense color, clayey with a prismatic structure and
the presence of manganese nodules on water-bearing parts, this horizon is less deep and
contains unweathered rocks. Horizon C is almost intact Pliocene Tertiary deposits with
light brown to off-white color. The terrain occupied by these soils is flat (with a slight slope)
convenient for farm machines.

The soil texture in the surface horizon is clayey-sandy and the amount of physical clay is
18.4%. In the alluvial horizon the soil texture is sharply aggravated - the amount of
physical clay is 51.1-62.8%.

The amount of silt in the upper two horizons is low while in the range of the illuvial horizon
it is 45.6-57.4%. The predominant fraction of soil profile depth is that of silt followed by the
fraction of medium and fine sand. The texture coefficient is 7.8.

This soil texture causes low water permeability, high water holding capacity and
unfavorable air regime.

The content of humus 0.94% in the surface horizon defines these soils as having low
humus. In the lower divisions of the soil profile the amount of organic matter is insignificant
- 0.36-0.5%.

Carbonates are not contained in the depth of the entire soil profile. The soil reaction is
medium acidic in the surface horizon - pH 5.8 (H20).

With good farming techniques some less demanding crops can be grown on these soils.

Alluvial (deluvial) meadow soils, slightly sandy-clayey (Fluvisols)

They occupy an area of 2919 da - 1.96% of the total area.

They are formed on alluvial-deluvial deposits under the influence of meadow vegetation.
They have a layered structure characteristic of all alluvial soils. The materials creating the
individual layers have a light soil texture. Humus is better expressed in the upper part of
the soil profile.

An idea of the morphological structure of these soils is given by profile 2:

Al.pl. 0 11 light gray-brown (7.5YR/5/6 in the dry state), fresh, loose, slightly
sandy-clayey, weakly expressed fine-grained structure, does not carbonate from
hydrochloric acid, transition noticeable.

All.pl. 11 24 grayish-brown (7.5YR/5/4 in the dry state), slightly moistened, loose,
sandy (loose sand), unstructured, does not carbonate from hydrochloric acid, transition
noticeable.
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alll.pl. 24 50 grayish-brown lighter than above (7.5YR/5/6 in the dry state), slightly
moistened, loose, sandy (loose sand), unstructured, does not carbonate from hydrochloric
acid.

The humus horizon has a thickness of 20-30 cm, the amount of organic matter in the
humus horizon is 2.17-3.19%. The depth of the soil profile is 60-90 cm. Mechanical
composition in the surface horizon is clay-sandy, the amount of physical clay is 20.1-
28.5%. The predominant fractions are coarse particles. This soil texure determines very
high water permeability, low water holding capacity and favorable air regime.

The soil reaction is moderately acidic to neutral pH in KCI with value of 5-5.7.

Chromic Luvisols shallow (underdeveloped), eroded, stony

Occupy an area of 15688 da - 10.5% of the total area of the study area.

They are formed on weathering products on acid rocks under the influence of forest
vegetation and active erosion.

The profile of these soils is very short and the hard rock is closely laid. They have a light
soil texture; they contain a high percentage of skeletal material and a small percentage of
organic matter. Due to the very large slope occupied by these soils they are almost
economically irrelevant since only individual sections are used.

Our research is based on the analysis of soil samples from the area representing the
natural meadow (profile 1) , winter cereal - rye (profile 2) with raspberry plantations (profile
2) and left in the prologue, after some years of use ( profile 3).

Researched indicators:
1 physical and mechanical parameters:
- soil texture - by pyrophosphate method ( by Kaczynski ) ;

- structure and waterproof aggregates - by sieve analysis dry and wet sieving by the
method of NI Savinov;

1 agrochemical indicators:

- mobile forms: nitrogen - by the method of Bremner and Kiney; phosphorus - by the
method of P. Ivanov; potassium - P. Ivanov ;

- humus - by the Turin method;
- te1 - potentiometrically (in water and in potassium chloride);
- carbonate content - by the Scheibler method

An agrotechnical assessment was performed for the condition of the production areas
subject to the study - soil condition in the humus horizon, presence of plant residues, weed
density, etc.

Results and discussion

From the comparative analysis of the results of the laboratory determination of the soil
texture, changes in the fractional composition of all studied soil differences are
established. For a period of over fifty years, depending on the land use, microrelief and the
influence of meteorological conditions, the changes in the main soil horizons are more or
less distinctive.
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Tablel.Soi | t e xt urPseugonpodzblic Cheomic Ludisols

Horizonand | 1.00- | 0.25- | 0.05- | 0.01- | 0.005 -

depth (cm) 0.25 0.05 0.01 | 0.005 | 0.001 <0.001 | x <O0.
Al 0-20 43.2 27.1 114 1.9 3.9 114 17.0
B1 - 20-36 23.6 24.6 8.4 2.6 3.4 36.1 42.0
B2 - 36-54 23.7 25.6 9.2 2.7 4.3 32.7 39.0
A1-0-20* 39.6 30.8 13.5 2.5 3.1 10.6 16.9
B1-20-36* 29.9 25.7 9.3 2.8 2.9 34.8 41.1
B2-36-54* 29.7 26.3 10.7 2.6 6.1 22.7 31.0

* Note - the data are from the analysis of samples in 2019.

A comparative analysis of the data on the mechanical composition of
Pseudopodzolic Chromic Luvisols shows that despite the long-term difference between the
two studies, the fluctuations in the fractional composition are insignificant (profile 1) .

The long-term impact and sporadic production activity on the land plot did not significantly
affect the soil texture of the soil disctinction. In the surface horizon, the silt and physical
clay content was almost unchanged for the long period between the two
analyzes. More significant differences between the fractional composition were found in
the B, horizon. The content of the silty fraction decreases sharply - by 10%, and the
content of physical clay decreases by 8%. Probably in the C horizon there is a porous rock
mass in which parts of the fine fractions of the clay have deposited.

Of note is the fact that as a result of the absence of land use the humus content increases
- on average by 0.09%. The inclusion of the area in the production activity was for a short
time and did not create a risk of surface water erosion.

Table 2. Chemical properties profile = 1 Pseudopodzolic Chromic Luvisol

Horizon mg / Humus%

and pH Saturation kg mg /100 g

depth with bases
(cm) H,O | KCL | Carbonates% (V%) Total N| P, Os | K20
Al1.f1.0-

20 50| 4.1 0,0 65.6 19,1 | 56 |16.8| 0.83
B120-36 | 5.3 | 4.3 0,0 66.3 155 | 1.1 | 18.0| 0.77
B236-54| 5.1 | 4.2 0,0 71.4 100 | 06 | 159 | 0.54
Al1.f1.0- 22.0| 0.88

20* 53| 4.3 0,0 62.0 142 | 2.3

B1 20- 13.3| 0.86

36* 55| 4.6 0,0 68.4 11.7 | 0.2

B2 36- - -
54* 55| 45 0,0 - - -

Note: The data are from soil sample analysis from 2019
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When comparing the data available from the soil outline and those of made agrochemical
analysis indicated that the mobile forms of nitrogen in arable layers is reduced to 4-5 mg /
kg soil, and that of useful phosphorus 2.5 times. There is an increase in the useful forms of
potassium in the surface horizon, probably due to the decomposition of straw from
cultivated cereals. The reaction of the soil solution remains moderately acidic in the
surface horizon, but in the B horizon it becomes slightly acidic.

During the long period between the two studies, profile 2 revealed significant changes in
horizons A and B, which are a consequence of the impact of climatic factors and its
inclusion in the land fund. Due to the application of a crop rotation system of agriculture
through the alternation of cereals oats and rye and trench flax and potatoes, the unification
of the soil texture at a depth of up to 42 m is established . Unlike the initial data, where the
process of podzolization is visibly outlined in the three horizons, in the analysis in 2019
there is a visible textural boundary between A and B horizon, as the content of silt is 4.5
times higher and physical clay over 3 times. In land use with perennial plantations -
raspberries, a higher content of silt and physical clay is found in the a2Bd horizon, as
compared to the levels with predominant cultivation of cereals and cereal-legume
mixtures, the physical clay has a 5% increase. A probable reason is the fact that during the
creation of the raspberry plantation deep plowing was performed, followed by plowing in
the rows every year while during the three-field crop rotation the depth of cultivation is up
to20cm.

Table3.Soi | t ext urPseugopodzblic Cheomic Luvisol
Horizon depth | Hygr | Amou | 1- | 0.25- | 0.05- | 0.01 | 0.005 | <0.00 X
(cm) : Nt 102005001 - - 1 | <001
mois | >1 5 0.00 | 0.001
ture 5
%
AlA2 0-29 | 1.93 31.
0.1 6 | 299 | 187 | 4.1 7 7.3 18.4
a2Bd 29-42 | 4.40 38.
1.4 3 |16.2 | 136 | 6.9 5.2 151 | 27.2
BY1 42-75 - 13.
0 2 | 136 | 79 | 25 2.9 57.4 | 62.8
A1A2 0-29* | 3.05 0.0 36. | 37.3 | 49 | 53 6.9 8.8 21.0
8
a2Bd 29-42* | 5.36 0.0 37. 1356 | 50 | 57 6.5 10.1 | 223
1
BY1 42-75* - 0.0 52 | 174 | 253 | 106 | 53 | 399 | 62,3
A1A2 0-29 ** 0.0 31.
4 |40.1| 54 | 59 6.8 104 | 23.1
a2Bd 29-42 0.0 31.
* 8 | 379 | 21 | 59 8.9 134 | 28.2
BY1 42-75* 0.0 9.1 | 155|218 | 128 | 7.1 | 414 | 60.9
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Note - the data from the profiles are from 1965 from sketches of the cooperative farm D.
Banya

* Note - the data are from the analysis of samples in 2019 from levels with three crop
rotation

** Note - the data are from the analysis of samples 2019 perennial plantation - raspberries

The chemical properties data for the two surface horizons outline some trends. The
reaction of the soil solution of weakly acidic to neutral after long period becomes
moderately acid (4.7-5.2 in KCI) . This change is due to natural acidification processes
under the influence of water from the adjacent forest vegetation and not from production
activity. The land section has been artificial meadow, which then becomes a natural
grass. The soil is depleting of bases in the surface horizon, despite the percentage
increases in the depth, reaching 78.0%.

Table 4. Chemical properties Pr o f i P Bssudopodzolic Chromic Luvisol

. pH CaCoO 3 | Saturation | mg/
Horizon and _ kg mg/100 g
deoth with
P H,0 | KCL bases | oy
(cm) (V%) N | P,Os | KO |Humus%
A1A,0-29 58 | 5.0 0.0 65.6 18.0 8.3 22.6 0.94
a2Bd29- 5.7 0.0 70.4 16.2 19.7
42 6.7 5.4 0.5
BY1d42- 5.6 0.0 77.0 9.6 14.8
75 6.5 1.2 0.43
A1A20-29* | 55 | 47 0.0 55.7 16.6 1.8 19.0 1.05
a2Bd29- 5.2 0.0 78.0 12.0 15.6
42 * 6.2 0.2 0.68
BY1d42- - 0.0 - - -
75* - - .
A1A,0-29* | 58 | 4.9 0.0 62.8 25.3 3.0 20.1 1.01
a2Bd29- 55 0.0 65.0 20.5 16.8
42 ** 6.3 0.6 0.68
BY1d42-75 - 0.0 - - -
** - - -

Note - the data are from the analysis of the soil samples in 1965 from D. Banya
cooperative farm

* The data are from the analysis of soil sample from 2019 from a field with three crops
rotation

** The data are from the analysis of soil sample from 2019 with permanent crop
raspberries

During the long-term land use of the area it is established that during the
raspberry plantation the assimilable forms of nitrogen increase, as for the horizons to a
depth of 42 cm it is respectively 5.8 mg/kg of soil. In the absence of balanced fertilization,
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the mobile forms of phosphorus and potassium decrease and it is more significant for the
amount of P,Os- 4.5 times in the area with three crop rotation and about 3 times in the
area occupied by raspberries. We assume that when creating the perennial plantation,
basic fertilization with phosphorus and potassium was performed.

Pseudopodzolic soil differences, in addition to a pronounced textural differentiation, are
also characterized by a weak humus horizon and an acid reaction of the soil
solution (Koynov et al., 1972) . The treatment of these soils should be carried out during
time of appropriate humidity to avoid some adverse physical and mechanical
consequences. The arable land can be deepened to 25-30 cm with the application of
manure and higher doses of mineral fertilizers. When using mineral fertilization priority
should be given to fertilizers with physiologically alkaline actions.

The structure of the Alluvial-Deluvial (Fluvisol) soil is layered, with stratums which is
formed under the influence of the flowing waters of the Maritsa River. Subsequently, the
river withdrew to its current bed, and a process of deluvial formation began on the
terrain. Of note is the fact that the percentage of coarse sand is increasing - by 15.7% and
21.8% respectively for A, pl. and A, pl. horizons.

Table5.Soi | t ext urAduvig (deulvial)lCemnamon Bheadow soil (Fluvisol)
Horizon Hygr.| Amoun | 1- | 0.25 | 0.05 | 0.01 | 0.005 | <0.00 | x
depth moist t 0.25 - - - - 1 <0.01
(cm) ure >1 0.05 | 0.01 | 0.00 | 0.001
5

%
Apl.0-11 | 2.53 133 (315|212 | 11.7 | 45 5.6 10 20.1
Aupl.11-24 | 520 | 427 |[33.1|182 | 05 15 1.9 11.9 24.9

a | pl 24- -
50 79.2 154 | 4.2 0.3 0.2 0.2 6.2 16.6

A pl. 0-11* | 2.18 0.0 350|369 | 45 | 55 6.4 11.7 23.6

Apl. 11- 2.60 0.0 3221400 | 3.7 | 5,5 | 64 12.2 24.1
24*

ay pl. 24- - 0.0
50* 150 144 | 9.3 6.6 3.3 19.9 35.3

* Note - the data are from the analysis of soil samples in 2019.

Based on microrelief, it can be assumed that this change in the soil texture is due to the
surface water erosion with the adjacent land plot of asphalt road the soil was moved to
declines forming the ravine of the river. A profile made in an adjacent pine grove gives
grounds for such an assumption.

The chemical properties are like characterized with as slightly acidic to neutral pH
in soil research in cooperative farm Dolna Banya which in 2019 showed a decrease to
medium acidic soil solution. Carbonates are washed deep into the profile and base
saturation slightly decreased as a result of the impact of climatic factors. In the event of the
water erosionthe humus content is reduced of the alluvial diluvial soil (Fluvisol), as for
long-term decrease was respectively 0.39% and 0,06% for the first and second layer of the
soil profile.
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Table 6. Chemical properties profile = RAlluvial (deluvial) Cinnamon
meadow soil (Fluvisols)

Horizon and pH CaCOgs | Saturation | Humus
depth H,O | KCL with bases %
incm (V%)

A pl. 0-11 6.4 57 0.0 78.0 2.17

Apl. 11-24 | 6.7 6 0.0 76.6 1.45

anpl.24-50 | 6.8 6 0.0 - -

Apl.0-11* | 6.1 | 5.2 0.0 67.3 1.78

Apl. 11-24* | 6.3 | 5.5 0.0 72.4 1.39

ay pl.24-50* | 6.7 - 0.0 - -

* Note - the data are from the analysis of soil samples in 2019.

Conclusion

The research has found that for a long period of time there were changes in the surface
soil horizons of all studied differences of Chromic Luvisols. The process of podzolization
continues to develop and an increase in the content of silt in the horizons located below
the humus horizon is reported. In the case of alluvial-deluvial cinnamon soil (Fluvisol), an
increase in the fraction of coarse and fine sand and a decrease in the humus content are
reported. In the case of moderately eroded Pseudopodzolic Chromic Luvisols land use has
an impact on the soil texture. In the deeper horizons, when planted with raspberries, the
content of silt and physical clay increases compared to the same soil difference in the area
with the application of three crop rotation, compacted with cereals with a subsided
surface. The content of mobile forms of nitrogen increases in the area with permanent
planting. The useful for plants forms of phosphorus and potassium decrease more
significantly in the area on which three crop rotation saturated with cereals with a
mouldboard ploughing for growing is applied.
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ftej HBYtej HJ dzW Is MfiydW¥ g a© Ols @O Is j Jaigd ¢ O, gL {f
tosL sftesdLotHdIsj dzdedIsj Mistsf Odzlso ©, COCIsts d ) W
L sftesdLotsHMisaslsts MO dBj mOdzgdL JtcOdzed MO YOMk
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 BCdZOHI Is Ml HI 6y O CStdlsdyd dz O0dzOdzd L dz@d UsQ G dized u gz
My JiydWduyded HJj2desMisd o twLtftsdL osHMIss sists, Cts
GHddzd Is§ , COCIss d dz2O0 IsjLd, Cdlts dOME e E
tesL sftesdLotHIsjdzdisj . 1 sfmMyddd MO dOydded, o Ld
stccOdzd L Ofsadedzdi d L O fHtsodh Oo Odzj dzOMdlsj desMmislsO
Mssyf Odzlmlsoa © M Ilsj nded ¢ O.

sdzs yssod wEOdRdzsH 02 dz0 tetsL O, Cted Q) BBjG ] OGO dzg 'L lsk
ftcl MCOdzj, tjLdlsBO, Mi BdtcOdzj dzO totsL d

Resume

The cultivation of oil-bearing rose is characterized by features that predetermine the
specifics of the agricultural machinery used in rose-production farms, as well as the fact
that a significant number of activities in rose production are only partially mechanized or
performed entirely by hand.

¢ critical analysis of the technical means for mechanization of specific activities in rose
production, which are used over the years and newly presented to rose growers is
provided in the report. Ways, possible sources of financing and organizational approaches
for increasing the saturation of rose farms with machinery have been identified.
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dsmisd tsfedzj Yy HOdzj sts dzg@ BOMdzsH O2 dz2O tetsL O
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2020). ulkoi teHjdzO fLOCKdCO o U b6 oG Qulazsy BaO d
9 Qo) dzj dzd toj L dzd yd .

ltesdLotsHMisoslsts dz0O §f sMOHI ydedw RBBOIsjtedOdz M s5Mdat
sBdzdMisj dzd tesLtseod dzj ststcOfmisd © B XZOesftedwWisded ki
dzOH L j d3dzd tstc ¢ Odzd (Cttej dzso © MdMis§ d30 § tgd Odzj Isus@ C
9 CBtcd dz¥v 9 Odzj (BdzsetsetsHdh dgd Mlsi Bdzj ded tej L dzd yd,
LtcJ dzd tjLrdedyd) M TodzeyOe O tls BOIssyded dzOMONH
Doncheva, 2020) . 10 BMdekztewo Odzj Iss sz o1 & o d+
BOLtsydesIs tsj dgOIMOfH § sdzOc Ol M J ydoOdzdzd ctedy d, o Is
tcOMisdlsj dzdzO L OF dIs O, stste dzaj , §odzdeo Odzj . 1 MmMdyuscd
B HOI & ~rOdzdL dtcOdzd. 1 OtWL 9o0OdzgjIsts dzO tjLdzedyd MmyJ
9 CBtcd dzv 9 Odzj Btsy J H @y owd Ofiag dzL By @JsH tej L dlsB (
l Cstej dgvw 9 Odzj sts dzO o Mmji¢d wIs odHBo jlisy tod L dzd yd
tcOL tcOBSlIsj dz2O Isjrndesdzsedw . 1 toj fstel ydlsj dzdes | 9 Ctste
ol trz fBHESIso jdz L O yj dAfO sEfste ndz) o1 1 d3ts Pdets Odz) &

] SHCBtS9CO O IsjtejdzO L O Mi LHO Odzj dzO teftsL sots dz
ltejHh jMsoa O jlsOfa AftsHEBkSaCO dzO Isjtejdz@ L O M
gLetstei Is dzgO@ MOBdw Isjtcjdz. [ OMdzsH O2 dzOISO tetsL © MJ
Fdzj toj dedw C dzd 3OIsdyJ dz f s¥HiQ, Ldas tolst ds@ldsts dfijfn) dadsls afdz jofr
M i ydodzded. 1 026dedlsy M &I O L dRO, o dzO dzO@ d f te
sjtcjded M HIi dZBtsCd d otHBftesfkzmMCdded ftysed M dzj
d rtcOdzdlIsj dzdzd o Jj-B z@ B Ptc d)Ols dgPl®j L Ganddilpdkov,(260d;a n a s o
Doncheva, 2020).

[ 4 2dzsmisdIs § fs fHEBSIBS9COIO d2O0 Bkjtjdd L O Ml
9Cdzs yoOIs: bkdzadh sy 0o0dzj fts "ndd3dud dz i Is dzO d3datsa
fsol terdztsMmisls©O desds fudztadodjldsjo, ~tcOMmMlsd d JjHtd ¢ Od
fsHtc Qo dzv o Odzj dqdzd bkjtOMmMdteOdz] ; f ts fr) dzjHH tipBAEC j Gz dzdf)
Bt h Odzy dzO f sye j dzdw Of deohfiflse z(tdevdocOirgo Ol ) dzjLtsB - B H
LO tOLoadlsdj 2O Cttoj dzgso OlsO MdMmlsj BO dzO  BO M dzk
CEkdzlsdoe dtcOdzj d dzd f dzdIsSs0ddzts PEAGOB Bdeg " t<igj © 98EZO
Cstejdedh dedlsj ff dzj o jdefd O Was@ilsiO teg Otctsm § 5 9 & dz@)fh) indzjs W ¢
setsteMSd Itste; WtdddtecOdzgj dz2O S OdOo ¢ d ddzd HEY S
s JOydd, Mol teL Oded f (,FEBc Bty § Ols O d3gzd O Hzff tc §f 82O dzj
1 OM O H Odzj

1 OMOY HOdzj Ists md ftotso j YHO ftojL Ci fdz0 Jmid (
Bl sesdsedydd bkmdssdw &syj HO fosHl dyd gL
HO | LOfBYROEZO ojcjloydwiso. 1 LOsdmdEshls s

tesL o slsts  dzO Oy Hyjdaddvjls HdgChsQHe d Odz M4 LOMOYHO o
BiyHEZWGjJHdWY 2,8 m, 3,0 m ddzd 3,2 m. dtej h Ols MmjJ
fsH dzj 6185, dzs G dzOo dzets dzO@ dzj csdzj 3 Y5 t©WOL d34 to

tsls e dzj y HOdzj J dzj 6 Odzd L 2 j Bts d dzd frdjdedists  dig te1@d
LOMOYHOdzdIsy tjLddyd o t©jHO sBdK2das@enkiaset gl., o dd
1988; Nedkov et al., 2005). l LOoadmMddismls s Mwlssed tMmtse j dat
sjrdesdzsedW Is©O dzO tslsc dzj ¥ H Odzd md i@y dnav®O L O
2013) . ltetso jHjdzd dL Mmdzj Ho Oded VW (Atanasova and
Csdzj Bdlsj wWOL MY ddyYmMsf)dchrtes d O s BEOMdzsH 02 dzOIs
R o dOhj otcjdj LOMOYHOdMp] stsMmic fdes| e d Qtcf &
I Ldstsy detsisd L O dafsc tsfalasls tof | wix@itpls doglide Odzed L  tc O dzj . 1 fi
OMOYHOdzj sts ctedyd LO dOMOYHjddjlss yjdvwlks Mmdc
tcdno Oh Odzj, tOMIsjy d ttOLoadlsd] dzO BOMdzsH O2 dad Is j
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Jtedyd LO desots dzOMOY HJ ded j
10 degsats My MyudlsO deOMOYHjdedjj oy OMPY @O dElsSistoqtc
cOMlsj dzdwlsO ftejL §jtdsHO MO dgOfMsyjded Si &5 i L H

WstcdsdtcOdzj dz2O LHtOoead d HBBt] tWttedjdd totsL tsod
B rOdzdL dJtcOdzd Is d dLol teh 9 Odzd Is § te] ydzts HJ 2 datsfle
[ i rOdzpdatbtc iy dL ol teh 9O HYBHHI oy OdzjIss dzO § tsyoe OlsO
BiYHEtGJ HWV IO, stc Odzls O i M L OG tedzw dzJ , f SHARtO
ftcl MCOdzj ss Mieihlz otcjHdIs] dzd . [JrOdzdL e Odats By
W tstedzd tc O dzj ZO ~rtOMmisdlsy dzO O fig BxisHEAPAE (OIS 5 ¢ s Hiigli dAPls s1 &
dz0 BO dzv 9 O dzj ZO o dMmtsu@Pdals © | g di3j ~HAzd 8 G tc Odzd MO +
Mol oL Odzd M il dzo Odgj sts dzO tOMiIsj dzedw d tsilsfylstcOdz
fi§Sd ftejL §) tcoOO cEtsHJA&O, St Oo0djlts o toj HC

H dzy d dzOIls O -fpeQizdag®Y dzj ststeOMisd HtoiL 1 tco OO G SHC
swiodetslsts tOLSCdzsdgv o Odzij, s ydfmlseo Odzj Ists dzO dzOMOY H
Octed rff@®o j Nd dzO®, tjLdlsBOO L O WtsttdddttOdzj dzO@ =to
yomisd ydzo) ftod L] lsoQdstic OdstoH dddzdlst4 At anasova and Nec
2020).
Jtedyd LO Yo jlssHOo O s dzOMOY HJ dad §
ltod deBted3Odzdzs tcOLodIsdy dzO L soBlsts dzOMOY H J dzd J
d Bls Yyjlbol tlsOSO EtsHddzO dO L OMOYHOdzj Iss HEB otcj o
LO yYoQoas@hHs dzOMOYHjdzed] o©Cdzt yoOIls ftsHHI toy Odzj dzO
JHYOLO®Odzgj dzO BOMdzsH O2dzedIlsj tOMIsjdzdw tsls B s5dz
ydmilse Odzj d toj ckdzdtcOdzj tcOMmilsi 0 dO ~"ttOMmMisdls
gekzteweo O d dzj sBrtHJ B]Isjj kiazsse it LdO HYittsfifflsodde O
Ltse yYowl. yvYOMmls Bl tjOdzdLdqteOdzdlsj ftojL fjtedtsH
I dzdets ddzd yOmlsduydets) , dets Gtsdzv 3O YOMls dOEZOGCOIs
j OdzdL dtcO® BBWBOISO M otcjHdIj dzdlsj, dd fiplf detclOn) d i tst
tcL Odzed ) d3j - Odzed YydzOIs© tBKLOBBISCO dZO ff syes O O.
dLoi tch 9 Odzd Is § ) tesL so dlIsj s &zOE@y o jo Gxdzy i sL ¢
 GSHdesIsts dL WL 9 Odzj ZzO otl ndzOIO YOMmls d2O ok
tesdziIs) . (JLdIsBOO Hftcd dzOBOY &zO Oy &y |§ dRpeHPe drdz]
- Bo dgs 3j todesIlsts t6OL ftojH)dzjdzd] dzO vyojlsdedlsj € dzts
stcEHO d2O tetsL sBjtcOYdlsjrnQdngeOdes &by j ROO0H)
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fteOovwl M dqOdssdHdd RtHte | ftH (BSOSO d o HI toelgtdp dz0ls O
¢ 5 H (Aahasov et al., 2008)
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Msjfid LOoadmd ls ttOLBjitedls] dzO Mmissf OdzMmise slsts d

LO LOSEfRoOdzf d2O M JjydoOodzdL JtcOdzO Isj ndzd € O.

{1l udes My fetse jyHO Mj zPs K addse Otz L dz0sdd tsh ldstodd Is j
M o ol BORoOdzej dO MER OO d f§sttOL jdO s OGts
ntcOMmiIsdlIsj LO tiMmdckztew s Odzj O dzj sBRtsHdB]Is 2 fc
tcOMisj gddydes Md drLoi tehoO d Ctsf OoOdzj IsOHY 18 PH O OcC
B rOdzdL dJtecOdzj ( yoOmlsdydets ddzd 1 dzdets) dzO Isj m desdzts@
o ftsmMdzjHdes oatcj B O f OLOWKO L O L jBjHJ]EZNECO Isjn d
rtseed HJj2dsmisd fted ctedydlsy L O tOfMmilsjddwvisOo, ¢t
HsBI to tojL BRZIf@sofjdgH Odzi ss ddis MO dzOf sW o Odzi Iss, st
[ OfdzsH O2 dzO O tesL O ddBBO HI dZBSC O Ctstoj dasoa O fdMmisj
Crdzskte®, dats Mkh OO d’syj Mddds HO Mddyd HEBJO
fsyes j 20 o ZzOGC O ls BOYOIEBIsEt C GOV B IZO s deq 16 QP WEWYIF® Is O
o zOGEO s otejdBjlts dzO Yl WlsjiyO MO o0ydets bkmdzse dj
lteso jHjdzd dLMmdzi He Odedw o tonkz 1 thledfoy adtdat., 2@03)% d d3 ¢
fsCOLOOIs, Yyi fsdzdoOdzi ss dzO L tso dlsj daPinlOn Hdz@zd
Jbitedydes BOMdzs o L tsoadw yowls M 42 %, O HBBd®
EmMisOdztso W o Ols -aHopfip@Wafls HsB do d yosls o ts alzCdfts WipoGddzd
ZOmMOyHf&t{@Nnasova and Nedkov, 2004) . } sdzd 9 Odzj |
i dzdzO 3j =~ OdzcpL O Yis S OO 6 OCIsSJSC O wlsH j dzded JIsOf d
My MihjMmlsawe Ols tci ydats.

JtesMw o Odzj sts  J Bjtesftedwisd,, Csjlsts j X J dzOlsj dzdz
ZOMOYHjddY o Mizrnd fFTEwaisHOdrlslste eBHzjo UYOMEse jlIs]

dz@ s L tsBig fitpdoe z zyesdds H d BBOISO o LHEh d&ZO o0 dZOG O L O f tsfis
fs Codzdydfmsets d COyjMmboats toj $ cdzstos Lplds dag 8 Ots off | o:
B rOded LU@YydW BgCtetsHI Y HEZO Odzj .

[ dzydteOdzj sts  § Octetslsj mndzedyd M s B esftedwisdd, ¢
fsyo j 20O ddRQAO®IsMisd ® BtcOL o Odzj sts dzO® f syo j dzC
fdzj o jJ dzdlsy , odzdw,y (oodztsydlsy dzdes dzO HtsBdodlIsy . s O
sMmisOlsi yd, tcOL §f o] MdzOIs ol tea lz f syoe-20s €m, o d dgdizO
fsdzd j sddzj degsots W tsdzd ts. ltetseo jHJdzad . L fpd2jOrHe) O difdtS QL
Bz dzy d tc ©dzj , i yilsodes ) COfCtsots dzOf sW o Odgj , i tc
Bz dzydtcOh slsts Wisdzdts, d&tsyj HO kyiypodst dsisH Hrjfe@lte  H( sl
[ edzydteOdzj Ists jJ dBjtesftedwisdj, ti yddwls IsteckH o Ct5j
] SH 3ZOH O dRSL so s dzOMOX H j dad J

] SHAREEZOHWY 9 Odzj Ists  dzO tetsL tso slsts dzOMOY H j dzd 4 d34d
ol LMsOdztso W 9 Odzgj dzO@ tedlsi @O dzO0 w©WOL o dIsdj dzO ~RtcOMmls
ftcj 108 GBBH. ( At anas ov a Atanasdv eiNak, 2608; \Donchava, 2a20).

] SHBBEZOHW O Odzj Mj dL oilstdO" acBsHA dz@cj K Blsts o twjLkz
MszHtse ] RtOMmilsdlsj MO dL iBtei L dzOdzd o dzd 1 tfste dej dfi decflzd
(Doncheva, 2020). J1GCdz¢# ya0O: dLtWLO®Odz dzO0O tetsL 59
BtcOLHd tls Hazfls] Bz @G] dO Isste o BtOLHdI] d
Hy2dtsmisd, Mol toL Odzd fm f SHBEZOHW 9 Odzj Ists dzO

B rOdzdL JtcOdetslsts ddz dL ol tch 9 Odzj .

1 tcOdzj d20 BOMdzsH O2 dzO tetsL O

1 tcOdzj sts dzO@ tetsL s Ydsteie His j B PP dzd O dze®B s j - dats dzts
slscdzj YHOdzj Ists dzg0@ BOMdzsH O2 d2O tesL O. 4 dzo s dz0 to
ZOHo dh 0o 0O (dztseoddzOO ls ofMduysd t©WOLAtHJ. 1 tod
ZOMOY HJj dzd W -Hjj dzd ¢ @R WY O tsls  Is§ Kdzth d2tg o f lsdzddzO
EsLsodw RteOMmls | f sl fizj da dzW ddzj L) desSts j sts  dzO dzO «
Mi BdteOdzy o Isjyjdedy dzO© yj dzdw BjtedlsBjdz fJtedBH.
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4l BdteOdzj Ists dz0 tOL yl W dzOdzdv ttsLtse yowls My dL ol
1 tcOdzj sts dz20O Yo jlsO dz2O0 BOMdzsH O2 dzOISO L O L Of syo C
o dzOx desNls b @O yYydlsj dzdzO. 1 5 otcj B3 dO L tsBjt6O Yd M
Edzsy dzv o © tsMi M jMlseowe Odzj Ists dzO Isj mdztsdztse  ydzOls© s

AGeALlWIsjy dzO tetsL tso
Figurj 1. Flowering of an oil-bearing rose bush

lej i3 ss L O ftedBdtcOdzsi dzO L By PBEGIO d(d OB Ols &BBIs G
2O odHd®BOIO YOfgls dzO Hjdgw d tls ftsodh Oo Odzj Ists
OCIdodeslsts fydzi dgyjctej jdgj. 1 Mmitslseajlsmlsodj M Istse C
ZO jljtedydes HwEOMdzs dwOYOdslsts dQO Oty GBQ @ LOY H:
fted Cdztb yd HBO0BSgaARO.LNdEE M BtcOddvwls tttsL s@EOdmOY Is
Ctdzduyd Msets Jjilsjtedydets BAEHiEs ¢ Ghdpdsdg df Nedkovf ts
2004; Doncheva, 2020).

1dLOadMmMddis Y4 dzOyoOdztslsts dzO tslsgdzj yHOdzj Iss  dzO 3¢
ZOjIsts Mmi otej d3ddy dzO o Ctso g, Yo jIstso j Isfj d 2 Golsi)] HES
Bsdzj dzZls O dzO0 BOMtsots dJLYtsdzL o OO BOhN JdzO L O B tcOdzj
CiHjbt BttOHdydtsdzdzts Isvw fj lsedzj ¥ HO, HEBMISOIII Ydats
ZO B dzy 3O L O d3EG Olsigdd dftedEis d ydzOs O s jOydw .

Il LOsadMmddssMmils s Mi L HOHJ dzOIs O tSikc@Bjd(c Odzg@ v o faj Sds
tesLsod nteOMmiIsd Mj dLoi teh o O jHMsotc] d3j dzdets 2 H o
sls JHddz BJ Oy, Cs2lts ffsmdzj Hise Ols j dzdzets  tj to j tshis] dzO -
Hicze OlsO fMistcOdzO®. Ao jbtseajlsjy MmMj ls¢i Mo Ols ftsH YO
ssteB O, COCoadlkts oaMjCd BjteOY desfpyd iy Misj Mmd.
gL find O 9o Ctdtsfjded ddzd ftsdzdjlsddzj desod vykzoe Odzd,
dL dzO Is jgHLG® | dz te
' U
)

=0

J BJjtOIls ti ydes Yo jlsO, ttLtsBjteOYydlsy MO
il tenk MiBd Md yYyoOmlsdsldL @R Ot § misH g8

&

@

=

=
gOoPPOorFHgI=

fzdzfilsoi dz totsL so dlsj. deQshifO ydadgddedjvdzdzts o dzd 3O ded j s
stcwB9® O HO LKOSHHQAzVAI3g j HOI HEB dBddddBzd SCtdlsOCIsdlsj
ftel y¢d d yddzjhdbp eomiksdyfoLd otjkBjodw HJOY
dLdmMC o 0O MmMlstckzf o Odgj Iss dzO@ L dzgOydlsj dzj dz Btets?2 B j tOY
Emdzse v dzO0 t©OBGISO d dzj o dihdsE sihis] te O S2O ddsz) M) j H €
ftoesBdzj d&3d L O tsysd oemMduscd tesL sftetsdL otsHdIs] dzd .

234



