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PE3IOME

MegoBvHaTa € epgHa OT Haii-
cTapuTe a/IKOXOJIHA HanuTkn B CBeTa.
ApXeonornyecknTe Haxogkn cBugeTtes-
CTBYBaT, 4e NPou3BOACTBOTO HA Me0BU-
Ha patupa oT noBeye oT 7000 roguHu
npean HoeaTa epa. ®epmeHTaumsaTa Ha
nueneH men MOXe ga ce u3nonsyesa 3a
NMPOM3BOACTBOTO Ha pas3/IMYHN BULOBE
Me[OBMHA, Lepu, TrasvpaHn BUHA U
naogoBo-MegeHn BuHa. Te wmorat fgda
umart pas/iIM4yeH BKYC M apomart, KoUTo ce
Ab/mKaT Ha LBETHUSA W3TOYHMK Ha nuesi-
HUS Med W u3nonsyBaHuTe f[obaBku U
apoxan 3a  hepmeHTauusaTa. Xopata
4yecTo ca 0ObpKaHM OTHOCHO MefOBWHA-
Ta: Jann TOBa € BWHO WM NUBO?
VcTopuyeckn 3aema MEXAMHHO MSACTO.
JlokaTo OCHOBHWTE CbCTaBKW ca Meq U
BOZla, OCHOBHaTa peLenTa e oborareHa ¢
pas/iMyHM  Opyrn CbCTaBKW, MHOMO OT
KOMTO ca 06y 3a BUHOTO M MMBOTO, KaTto
nao4oBe, XMesN 1 e4eMUK.

PaspaboTteHa e TexHos0MUS 3a
nosiyyaBaHe Ha MefOBMHA C Ha4yasHO
E€KCTPaKTHO CbAbpXaHue okosio 20,0% wu
OXMefieHa B NO-HUCKa CTeneH OT Tpaau-
UMOHHOTO MMBO C TOpYMB M apoMaTeH
XMesnoB rpaHynatr. Tbil kato mefa e
6efeH Ha asoT, 3a ga Hama npobniemu ¢
hepmeHTaumnsiTa € Heobxoanmo [obass-
HETO Ha a30TeH W3TOYHUK W BUTAMUHU

SUMMARY

Mead is one of the oldest alcoholic
beverages in the world. Archaeological
findings testify that the production of
mead dates back more than 7000 years
BC.

Fermentation of honey can be used for
producing various kinds of mead, sherry,
sparkling wines, and fruit-honey wines.
They can have different taste and flavor
due to the color source of the honey and
the wused additives and vyeasts for
fermentation.

People are often confused about mead:
Whether it is wine or beer. Historical
occupies an intermediate position. While
the basic ingredients are honey and
water, the basic recipe enriched with other
various ingredients, many of which are
common to wine and beer, such as fruits,
hops and barley.

It is has been developed
technology for the preparation of mead
with initial extract content of about 20,0%
and hopped at a lower level than
traditional beer with a bitter and aromatic
hop pellets. As the honey is poor in
nitrogen in order to avoid problems with
fermentation it is necessary to add a
nitrogen source and vitamins or adopted

229



NN BB3NPUETUS OT KOJIEKTMBA TEXHOJIO-
rMyeH NpuiioMm Te Ja ce 3aMeHAT C NMBHa
MbCT (10-15% C Haya/lHO EKCTpPakTHO
cbabpxaHue okono 11,00%). M3nuTaHu
ca NMBOBApPHW 1 BUHEHW LLLAMOBE ApOXAn
3a pepmeHTayms. Han-nogxoasuy, e BuHe-
HUAT LWaM APOXAMN 3a LamnaHcko (Havas-
Ha nocesHa fo3a KneTku 15-20 max/ml) 2°
Saccharomyces oviformis (Champagne
Epernay) ot konekumsita Ha HUVBCH-
Cocpusa. MNpoBeneHn ca onutu 3a obora-
TABaHe (apoMaTusMpaHe) Ha MeJoBUHaTa
C nnogose.

KntovoBn gymun: men, MepoBuHa,
NVBHa MbCT, XMEJ, OPOXAn

YBO[,

MepoBnHaTa e efHa OT Hail-cTapute
NIKOXO/THU HanuUTKM B cBeTa. Apxeonoru-
YyecknTe Haxofku couar, ye Npov3BOACTBO-
TO Ha MefloBUHa Jatupa oT rnosedye ot 7000
roguHy npegu Hoata epa (Mead). ApeBHu-
Te MWUTOBE W NlereHay cBuaeTencTByBaT 3a
/IKOXO/THN  HanuTKK, KOUTO ca 6unm yno-
TpebsiBaHM OT xopa n 6oroBe. MefoB/HaTa
€ 4acT OT puTyasimTe Ha KenTuTe, aHrsmo-
CakCoHUMTEe U BUKUHIUTE. Bsapsasio ce, uye
uma Marmyecku, 34paBOC/IOBEH eekT u
nosuwasa epTUNHOCTTa Ha Xxoparta.
CnoBocbyeTaHneto ,MefeH mMecey’ e
BbBEAEHO OT Tpaauuusata MaafoxeHuuTe
npe3 Nbpeus Mecel, OT CBOA CbBMeCTeH
XMBOTa Aa NUAT OT HanuTKata U ako T e
WCTWHCKA, cnep AeBeT Mecela ce paxaano
MomyeHue (National Honey Board, 2011).
Ouwe MnuHuii Ctapu (Pliny the elder) npe3
77 1. B cBOATA KHUra ,EcTtectBeHa ncropmsa*
(Naturalis historia) onucBa eMNUPUYHOTO
n3non3eBaHe Ha Mefa 3a NPOW3BOACTBO Ha
Me[OoBUHAa U npefocTaBsa NoApobHo onuca-
HMe Ha npouecuTe 3a noslydyaBaHe Ha Tpa-
AVUMOHHA HanuTka. MefoBrHaTa He nosHa-
Ba rpaHyuM — 6una e nosHarta Ha rbpuu,
pUMASHKW, Mau, WHOYCW, KenTW, CaKCOHLM,
repMaHuy, ckaHaMHasum
(http://teca.fao.org/discussion/mead-adds-
value-honey-moderated-discussion-5-t018-
march-2014).

Xopara 4ecTo ca 06bpkaHN OTHOCHO
MenoBuHaTa: [lann ToBa € BMHO WU NUBO?
WcTopryeckn 3aemMa MEXAUHHO MACTO.
Jokato OCHOBHUTE CbCTaBKM ca Men W

by the team technological way to replace
them with wort (10-15% with initial extract
content of about 11,00%).

The brewery and wine yeast strains for
fermentation were tested. The most
suitable is champagne wine yeast strain
(initial pitching rate — 15-20 million
cells/ml) 2° Saccharomyces oviformis
(Champagne Epernay) from the collection
of NWSRI Sofia. There were attempts to
enrich (flavor) mead with fruit.

Key words: honey, mead, wort,
hops, yeast

INTRODUCTION

Mead is one of the oldest alcoholic
beverages in the world. Archaeological
findings indicate that the production of
mead dates back more than 7000 years
BC. The ancient myths and legends testify
for alcoholic beverages, which used by
the people and the gods. Mead is part of
the rituals of the Celts, Vikings and Anglo-
Norman. It was believed that there is a
magical, healthy effect and increases the
fertility of people.

The term "honeymoon" introduced by
tradition the bride and groom during the
first month of their joint lives to drink from
the honey drink and if it is true after nine
months of being born a boy (National
Honey Board, 2011). Still Pliny the
elderin77year in your book Naturalis
historia describe the empirical use of
honeyfor mead production and give detail
in description of the process for traditional
beverage prepare.

The mead does not know the limit — it have
known for Greek, Roman, Mayan, Hindu,
Kelti, Saxons, Germans, Scandinavians
(http://teca.fao.org/discussion/mead-adds-
value-honey-moderated-discussion-5-
to18-march-2014).

People are often confused about
the mead: whether it is wine or beer.
Historical the mead take an intermediate
place. While the main ingredients are
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BOAA, OCHOBHaTa peuenTta e oboraTeHa c
pasnNuMyHU Opyrn CbCTaBKW, MHOFO OT KOWUTO
ca o0WM 3a BWMHOTO W MNWBOTO, KaTo
nnofoBe, XMeN 1 e4eMUK.

MepgosunHa, MefeHO BWHO € Npous-
BEX/AAHO OT XUNSAN FOAVHU U € BaXHa YacT
OoT Kyntypata Ha EBpona un Adpuka
(Teramoto, 2000). MNMpoun3eexaa ce 0CHOBHO
oT Mef, upes npubaskaTa Ha peguua apyru
CYpPOBUMHU U MaTepuasy Kato 6usnku, 6b1-
KOB COK, rpO3[10B COK, MN/1I040Be OT YepHMua,
Masny, oueT n nognpaeku. OT egHa CTpaHa
pasnuuHn  fobaBkm ce  M3M0N3yBar3a
Npon3BOACTBOTO HAa MEAOBMHA, a OT Apyra
cTpaHa mefoBuHa 1 6Uku ce ynoTpebssar
3a NPUroTBSHETO Ha JlekapcTBa UM TOHUK
(Koguhietall, 2009).

depmeHTaUusiTa Ha nyeneH Men
MOXe Aa ce npunara 3a Npou3BOACTBOTO Ha
pasnuyHu  BMOOBE  Me[OBUHA,  Llepw,
rasupaHu BMHa 1 NN0LOBO-MefeHN BUHa. Te
MoraT Aa MMaT pas3/indeH BKyC M apomar,
KOUTO Ce Ab/KAT Ha LUBETHUS U3TOYHMK Ha
nyesiHNA Mef, U U3nonsyBaHuTe Ao6aBku U
apoxan 3a  (pepmeHTaumsata (Guptaand
Sharma, 2009).

TpaguuuoHHaTa MefoBrHa ce Npous-
BeXAa camMo OT Men W Boaa. Pasniuunu
Me[OBWHM Ce MonyyaBaT Npu CMecBaHeTo
Ha nNM0J0BM COKOBE M OUIKM U npu
pasnuMyHU CpPoKOBE Ha oT/exaBaHe. OCBeH
ToBa, MejoOBMHATa MoOXe Aa 6bae Tuxa
HanuTKa Wiu rasMpaHa TakaBa. [a3upaHaTa
ce noflyyaBa B pe3yntaT Ha BTOPUYHA
chepmeHTauusa, npoTuyalla B 6yTUIKUTE C
Hanutka. OT MefoBMHa MoraT fga ce
nony4yat v ApYrv asikOXO/IHW HanuTKW, KaTo
Braggot, koiiTo ce npoussexga OT Many,
Mef, a CblLo Takau MefeHo 6peHau, KoeTo
ce npomsBexaa upe3 pgectunauus  Ha
askoxona oT megosuHaTa (National Honey
Board, 2011).

MuenHuaAT Mes e OCHOBHAaTa CypoBU-
Ha, KoraTo ce roBopv 3a MefoBuHa. ToW e
efHougeTeH (MOHOMIOpEH — OT npeobna-
[JaBallo efHO pacTeHWe) M MHOrouBeTeH
(nonndpnopeH — oT pasmyHn pacteHuns). OT
Hero 3aBUCAT BKYCbT M apomarbT Ha
mMefoBuHaTa. OT cCBeT/MTe BWAOBE Ce
nonyyaBa Mo-CBeT/a W fleka HanuTtka, B
cpaBHeHMe C TbMHUTE. CeH3opHUTE MY
cBOlicTBa Ce npugaBaT OT HekTapa Ha
pacTeHusiTa 1 UBeTATa, NocellaBaHyW OT

honey and water, basic recipe has
enriched with various other ingredients,
many of which are common for wine and
beer, such as fruit, hops and barley.

Mead, honey wine produced by
thousands of years and is an important
part of the culture of Europe and Africa
(Teramoto, 2000). The mead production is
mainly from honey, through the insertion
of a number of other raw materials such
as herbs, apple juice, grape juice,
mulberry fruit, malt, vinegar and spices.
On the one hand various additives are
used in the production of Mead, but Mead
and herb are used for the preparation of
medicines or tonic (Koguhi et al., 2009).

The fermentation of honey can be
applied to the production of various types
of mead, sherry, sparkling wine and fruit-
honey wines. They may have a different
taste and flavour due to the colour of
honey source and used supplements and
yeast for fermentation (Gupta and
Sharma, 2009).

Traditional Mead is produced only
from honey and water. Different meads
are obtained when mixing fruit juices and
herbs and at different periods of aging. In
addition, the honey pot can be a quiet
drink or soda. The mead as soda obtained
because of a secondary fermentation in
the bottle.

From the Mead may be obtained
and other alcoholic drinks, such as
Braggot produced by malt and honey and
honey brandy that produced by the
distillation of alcohol from mead (National
Honey Board, 2011).

Honey is the main raw material,
when talking about Mead. It is
monochromatic (monofloral-predominantly
one plant) and multicolour (polyfloral-from
various plants). The taste and aroma of
the mead mainly depend on honey colour
and quality. From the bright species gets
brighter and mild drink, compared to dark.
Its sensorial properties come from the
nectar of plants and flowers visited by
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nyenute. BcreacTBre Ha eH3UMHA peakums
W eH3MMbT MHBepTasa nyenute npespbLiat
3axaposata OT HekTapa B [/l0k03a U
hpykTo3a. Upes oLle ABe eH3MMHU peakumu
HUecTeTo ce TpaHcdopmupa B ManTosa
OT eH3VMa amwasa 1 [Ko3aTa B [10Ko-
HOBa KucenvHa u BOLOPOAEH nepokcug ot
eH3uma rnwko3ookcngasa (Lengler, 2005).
Mpon3BOACTBOTO HA Mej, M APYrn MYenHu
NpoAykTW ce CBbp3BaT C Ha/IMUMETO Ha
uBeTa.KakbBTO U Ja e CbCTaBbT Ha Meja,
TOl 3aBMUCK OT pa3HOOOpas3neTo OT LBETS U
KOMMOHEHTUTE Ha HekTapa, npou3sexaaH
OT Te3u pacTeHusi, OT paiioHa U ce30Ha.
®U3NKO-XUMUNYHUTE  XapaKTEPUCTMKM  Ha
MeJa moraT fa BapupaT crnopef 60TaHu-
yeckus Mpou3xof, MeTeoposiorusTa, Bax-
HOCTTa, BUCOYMHATa 1 06paboTkaTa, KakTo
uscnegBaHuTe paioHn oT nuenute. Tesn
XapakTepucTuku ce  Onpefenat  Karto
~Tepoap” — T.e. NPOAYKTU, KOUTO OTroBapsAT
Ha BCWUYKM WU3MCKBaHUS, 3a fJa Obaar
npusHaTu ¢ reorpadpckn ykasaHus 3a Ksasium-
dhvKauuoHeH mMaTepuan 3a onpefesnsiHe Ha
nponsxoaa. MpogykTute cbyeTasar
B3aVMO-AeCTBMETO Ha ,BPEMETO x NoYBaTa
x copTa x HOY-xay n T.H“., KOeTo um pasa
npousxos, AuchepeHumaums u MAEHTUYHOCT
(Tonietto, 2007).

OCHOBHM KOMMOHEHTM Ha Mefa ca
BbI/IEXuapaTuTe — NpocTuTe 3axapu PpykK-
TO3a, [NOKO3a W 3axaposa, Ausaxapuau,
Tpulaxapuam v nonmsaxapugu. Bnarochb-
AbpxXaHneto e 17-18%.Toil cbabpxka olle
KNCENVHN — NIMMOHEHa, S16Bb/1YHA, SAHTbPHA,
MpaByeHa, OueTHa, M/eyHa, aMUHOKUCe -
HA 1 gpyrn. HUCKO € CbAbpXaHMeTo Ha
MUHEpanu, Kato C MO-BUCOKO CbAbpXaHue
ce OT/IMyaBa TbMHUAT Men. [poTenHuTe
CbLUO Ca Ha/IMYHN B Mefa. TAXHOTO Cbabp-
XaHve 3aBUCUOT MYenuTe U pacTeHusTa.
MaJika yacT OT KONIMYeCcTBOTO Ha NPOTEUHU-
Te OTroBapsi Ha €eH3uMmWTe, WHBEpPTa3a,
AnacTtasa, [/110K030-0KCMAa3a, katanasa u
apyrn (Won et al., 2008). MNMpu meganmncea
cheHonHa CTpyKTypa, KOATO naofosete U
rpo3feTo npuTexasar, 3aToBa MeoBMHATA
e no-nieka Hanutka. MeabT e npupoaeH
M3TOYHMK  Ha  aHTUOKCUAAHTW,  KOUTO
nomarat 3a HamansiBaHe Ha CbpAeyHo-
CbAOBUTE 3a6onsBaHus, KaTapakTta,
Bb3NasieHMe W Apyrm natonoruu, 3a
€H3UMHOTO NoKadleHsIBaHe Ha NofoBe U

bees. Because of enzymatic reaction and
the enzyme invertase, bees turn sucrose
from the nectar to glucose and fructose.
The enzyme amylase transformed the
starch into maltose and glucose into
gluconic acid and hydrogen peroxide by
the enzyme glucoseoxidase preparation
(Lengler, 2005). The production of honey
and other apiculture products are
associated with the presence of flowers.
Whatever the composition of honey, it
depends on the variety of flowers and the
components of nectar produced by these
plants from the region and the season.
Physical-chemical  characteristics  of
honey may vary according to the botanical
origin, meteorology, humidity, height, and
operating as areas of bees. These
characteristics defined as "terroir" — i.e.
products that meet all the requirements to
recognize with geographical indications
for qualifying material for origin
determining. These products combine the
interaction of "time- Xx -soil- x-variety
know-how, etc.", which gives them the
origin, differentiation and identity
(Tonietto, 2007).

Basic components of honey are
carbohydrates — simple sugarsfructose,
glucose and sucrose, disaccharides, three
saccharides and polysaccharides.
Humidity is17-18%, contains more acid-
citric, malic, succinic, formic, acetic, lactic,
amino acids, etc. The minerals content is
low of; higher content of minerals has
dark honey.

Proteins are also available in honey and
depend on bees and plants, as a small
part of them are the enzymes diastase,
invertase, glucose-oxidase, catalase, etc.
(Won et al., 2008). With him missing
phenol structure, which fruit and grapes
have so far mead is a lighter drink. Honey
is a natural source of antioxidants that
help reduce cardiovascular disease,
cataracts, inflammation and other
pathologies, of the enzyme browning of
fruits and vegetables, the oxidation of
lipids in meat, inhibit the growth of
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3e/1eHYyLM, Ha OKWC/ISIBaHE Ha MnuauTte B
MEeCOTO, MHXMOUpAT pacTexa Ha NaToreHHu
MukpoopraHusmu (Morales et al., 2013).

N3BecTHM ca [ABa HauMHa 3a
nony4yaBaHe Ha MeAOBMHA — CbC 3arpsiBaHe
n 6e3 3arpsieaHe. Haii-ronemu ca Tpya-
HOCTUTE npu npoueca Ha hepmeHTaums,
NMoHeXe pasBUTMETO Ha ApoxaunTe ce
3aTpygHsiBa OT HeAoCTaTbYyHOTO ChAbpXa-
HME Ha a30T M docdop B MbCTTa, OKCU-
JaTVBeH U OCMOTWYEH CTpec, KOHUeHTpa-
uusAta Ha etaHona (Morales et al.,, 2013).
MHOro oT gpoxaute umat kanauuTtet da
CMHTE3MpaT BUTaMWHW, HeobxoayMu 3a
TexHus mMetabonmsbm  (Steinkraus and
Morse, 1973), HO n360pbT Ha Wam APOXAN
€ 0C06eHO BaXeH.

Mpeasua akTa, Ye NPOU3BOACTBOTO
Ha Mej e 3HauMma VMKOHOMM4Yecka feiHoCT
B EBpona, pa3paboTBaHeTO Ha NPOAYKTU OT
Hero e gobpa antepHaTnBa 3a npefocrass-
He Ha WMHOBATWMBHMW &JIKOXO/IHW HANUTKA Ha
noTpebuTennTe ¢ ronsam TbProBCKA MOTEH-
uvan 1 3a yBenuMyaBaHe Ha nevanbarta Ha
nyenapckara NPOMULLMIEHOCT. YCbBbPLUEH-
CTBAHETO Ha eMnuMpuyHaTa TexHOsorus
BK/IOUYBA M3MOMI3BAHETO HAa  XpaHWUTesHu
BelllecTBa KbM MbpBOHAYa/IHO paspefeHunst
Me[ C BoAa, nacTbopm3aums, 3akBacBaHe C
ApoXaun, OTCTpaHsiBaHe Ha NpuMmecuTe,
UMoGUNM3NpaHe Ha JApoxauTe U Apyru
(Iglesias et al., 2014).

Llen Ha HacTosilaTa pa3paboTka e
nosyyaBaHeTO Ha asIkoXO/lHa HanuTka Ha
OCHOBaTa Ha Mef C BMCOKa (bepMeHTa-
LMOHHA CcTeneH 1 Ao6py BKYCOBU KayecTsa.

MATEPWNAN N METO4WA

3a pa3paboTBaHeTO Ha MeJOBUHA
6s1xa nNpoBeAeHN OMUTM B /1labopaTopHU
YCNOBMSA C MHOrOUBETEH Mej OT paioHa
Ha [le6enel, Bennko TbpHOBO, pekonta
2012 roguHa. OT npeguwHM  Hawwu
nu3cnefBaHus 6elle yCTaHOBEHO, Ye Hail-
[06pKn BKYCOBM KayecTBa Uma HamuTkata
C eKCTpakTHO cbAabpXaHue 20-22% wun 3a
nosyyaBaHeTo Ha 6ucTpa HamuTka
MeZleHaTa MbCT TpsabBa Aa ce obpaboTu
TepMuyHo (1 vac) npegn 3akBacBaHe C
apoxgn. Ta 6ewe OxmeneHa C XMesioB
rpaHynar oT ropyuvB W apomarteH copT
Xmen Ha 6asa 55 mg/l anda-ropumsn

pathogenic microorganisms (Morales et
al., 2013).

There are two ways to obtain the
mead — with heating and without heating.
There are some difficulties in the process
of fermentation, because the yeast
development hampered by insufficient
nitrogen and phosphorus content in
musts, oxidative stress and osmotic
concentration of ethanol (Morales et al.,

2013). Many of the yeast have the
capacity to synthesize vitamins,
necessary for their metabolism

(Steinkraus and Morse, 1973) but the
selection of a yeast strain is especially

important.

Because of the fact that the
production of honey is a significant
economic  activity in  Europe, the

development of different products, it is a
good alternative for providing innovative
alcoholic beverages to consumers with
great commercial potential and to
increase the profits of the bee-keeping
industry.  Improvement of empirical
technology involves the use of nutrients to
initially ~ diluted honey with water,
pasteurization, pitching with yeast,
removal of impurities, yeastimmobilize,
etc. (Iglesias et al., 2014).

The purpose of this study is to
developan alcoholic beverage based on
honey with high fermentation degree and
good taste and aroma qualities.

MATERIAL AND METHODS

For the development of Mead, the
laboratory attempts with polyfloral honey
from the region of Debelets, Veliko
Tarnovo, vintage 2012, were carried out.
From our previous studies, it found that
the best taste there is a drink with initial
gravity 20-22% and for clear beverage
obtained; the honey wort have to heating
(1 hour) before pitching with yeast.

It was hopped with hop granules of bitter
and aroma variety hops on the base of 55
mg/l alpha-bitter acids.
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KncenuHu. Hail-pobpn ca pesyntarute
npu 3akBacBaHe C BWHEHW OpPOXAW, npe-
[ocTaBeHN OT konekuuatTa Ha HauuwoHasn-
HUS UHCTUTYT 3a u3cnefBaHe Ha BUHO U
CMUPTHM HamuTkn, Codma —wam 2°
Saccharomyces oviformis (Champagne
Epernay). belwe u3cneaBaHo B/IMSHNETO
Ha pob6aBkn — a30TEH U3TOYHMK, BUTAMU-
HW, MVBHA MBCT W MasILOB EKCTPaKT —
BbpPXYy X04a Ha (PEPMEHTAUMOHHUS MpPOo-
Lec un edpekta Ha ycnoBusita Ha dhepMeH-
Tauuss  BbPXY  (PUBUKO-XUMUYHUTE 1
apomMaTHO-BKYyCOBM MNokas3atesim Ha Mna-
fata MefoBMHA. A30THMAT U3TOYHMK €
(NH,),HPO,4(0,05%), a Butamunute (A, 4,
E, K, C, By, B,, Bg, Bi, HNAUMH, BUOTYH,
honmeBa k-Ha) U MUHepanuTe (Kanuwi,
hocdop, MarHesuii, Xensso, LUUHK, mMeq,
CesieH, XpoMm, mMonunbaeH, opa), Heobxo-
OVMX 3a pasBUTUETO Ha ApoxauTe ca
Tabnetkn Ha Queisser Pharma, lepma-
Hus. MNuBHaTa MBCT € NoJjlydeHa Ha nabo-
paTtopHa aBTOMaTU4YHa MaiiloBa 6aHs Ha
HemckaTa chupma "Bender & Hobein" no
WH(Y3NOHEH MeTof, Ha cekums "TexHo-
I0rsi Ha NMBOTO M HanuTkMTe" Ha MIKXT(c
HayaneH ekcTtpakt 10,97% un Bopgopas-
TBOpPUM a3oT 1058,7 mg/l). ManuosusT
eKCTpaKT € Ha Hemckata dwmpma
Weyermann (Bavarian pilsner), paspezeH
1:3 (c HayaneH ekcTpakT 24,80% u BOLO-
pa3TBopuM a3oT 2173,2 mg/l). PepmeHTa-
umata e npu Temnepatypa 18-20°C.
OTnexaBaHeTo e AByd)a3oBo, MUHUMYM 1
Mecel, kato mbpBaTa cegmuua ce nog-
Obpxa Temneparypa 4-5°C, ocurypssatia
pefyunpaHe Ha BULMHAMHUTE [UKETOHW,
cnep KoeTo TemnepaTypara ce NoHmxaBa
[0 0-2°C. FoToBaTa HanuTka MoXe fAa ce
nve ecTecTBeHO u3bucTpeHa wnu cnep
ounTpupaHe, ctabunnsnpaHe n MNbJHEHE
B OyTunkn. MepoBuMHA C MMBHA MbBCT
belle oborateHa C N104oOBE — C ArOAM U
60pOoBUHKU, U A6b/1Ka 1 6aHaH (oTAeNeHn
B Kpas Ha chepMeHTaumaTa).

MeToguTe 3a aHa/M3 Ha Mefa ca
cbrnacHo Hapepba Ne 48 ot 11.11.2003
r. Ha M3X. MetoauTte 3a aHa/In3 Ha Mefe-
Hata MbCT U MedoBMHATa ca CbINacHo
AHanutukata Ha EBC (EBponelickata

Best results are in pitching with wine
yeast, submitted by the National Wine and
Spirituous Beverages Research Institute,
Sofia -2° strain Saccharomyces oviformis
(Epernay Champagne).

It was examined the impact of
supplements — nitrogen source, vitamins,
wort and malt extract — over the course of
fermentation process and the effect of
fermentation conditions on the physical-
chemical and flavour parameters of young
mead. Nitrogen source is (NH4),HPO,
(0,05%) and vitamins (A, D, E, C, K,
B,1,B, Bg B1,, niacin, biotin, folic acid) and

minerals (calcium, phosphorus,
magnesium, iron, zinc, copper, selenium,
chromium, molybdenum, iodine),

necessary for the yeast growth are tablets
of Queisser Pharma, Germany. The wort
is obtained on the laboratory automatic
mash bath of the German company
"Bender & Hobein" by infusionmethod
developed in the department “Technology
of beer and beverages" in ICFT (with an
initial extract 10,97% and water soluble
nitrogen 1058,7 mg/l). The malt extract is
ofthe German company Weyermann
(Bavarian pilsner) diluted 1:3 (with initial
extract 24.80% and water- soluble
nitrogen 2173,2mg/|3 .The fermentation
temperature is 18-20°C. The maturation of
mead is in two phase, 1 month minimum.
The first week temperature is maintained
to 4-5°C, providing reduction of vicinal
diketones, then the temperature is
lowered to 0-2°C. The finished product
can drink naturally clarify or after filtration,
stabilization and filling in bottles. Mead
with brewing wort must was enriched with
fruit — strawberries and blueberries and
apple and banana (separated at the end
of the fermentation process).

Methods for the analysis of honey
are in accordance with the Regulation No.
48 of 11.11.2003 on the Ministry of
agriculture and foods. Methods for the
analysis of honey wort and mead was in
accordance with the Analytica EBC
(European Brewery Convention — 1998,
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nuBoBapHa KkOHBeHUMst — 1998, Verlag
Hans Carl Getranke - Vachverlag,
Nurnberg) n meToauMTe 3a aHa/M3 Ha
YHuBepcuTeTa No XpaHuTenHu TEXHOsO-
rmn (Buoxumus, pbKOBOACTBO 3a MpakTu-
yecku ynpaxHeHnus, YXT, Mnosams).

AHTUOKCMAAHTHATa CMOCOGHOCT €
onpepeneHa no metog ¢ DPPH (Marinova
and Batchvarov, 2011).

PE3SYNTATU N OBCbXOAHE

B Tabnuua 1 ca npeAcTaBeHM

pesynrtatmte OT aHa/M3a Ha mMepa —

MHOrouBeTeH OT paiioHa Ha [ebenel,
Benvko TbpHOBO.

Tabnuuya 1. AHann3 Ha mef,
Table 1. Honey analysis

Verlag Hans Carl Getranke — Vachverlag,
Nurnberg) and methods for the analysis of
the University of Food Technologies

(Biochemistry, guide to practical
exercises, UFT, Plovdiv).

Antioxidant capacity was
determined by the DPPH method

(Marinova and Batchvarov, 2011).

RESULTS AND DISCUSSION
The results of the analysis of honey —
the polyfloral from Debelets,
VelikoTarnovo are presented in Table 1.

Moka3atenn MHorouseTeH
Characteristics Polyfloral

BogHo cbabpxaHue / Water content, % 16,20
Cyxo Bellectso / Dry mater, % 83,80
pH 4,17
Buctporta / Clarity 59
Lsat, mm Pfund / Colour, mm Pfund 25
CBo6ogaHa kucenmHHocT / Free acidity, meq/kg 34
EnektponpoBogHocT / Electrical conduction, mS/cm 0,57
Pepnyuupawm 3axapu / Reducing sugars, % 3,85
3axaposa / Sucrose, % -
®pykTo3a / Fructose, % 2,08
Inoko3sa / Glucose, % 1,77
CboTHOLWeHne dpykTo3a:ritokosa / Ratio of fructose: glucose 1,2
O6wu 3axapu / Total sugars, % 3,85
[nactasHa akTnBHOCT, efl. Laae / Diastase activity, Shade units 21,57

MHorougeTeH mepg, (NonMdIopeH,
Meq OykeT) oO3HavyaBa Mef, KOWTO €
nosilydeH ot nyenmTe ypes npepaboTBaHe
Ha HekTapa OT MHOr0 ¥ pasfiniyHu no BUj
UbTAWM pacTeHns. 3a pasmka OT Hero
efiHouBeTHUTE (MOHOMhNIOpHUTE) MenoBe

Multicolour honey (polyfloral honey
bouquet) means honey, which produced
by bees from the processing of nectar
from many different types of flowering
plants. By contrast, monochrome
(monoflorals)  honeys obtained by
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ca nonyyveHn 4pe3 npepaboTBaHe Ha
HekTapa OT nyenuTe oT NPeNMyLLECTBEHO
efuH pacTutesnieH Bug. fanvm meanT e
MOHOMWNIOPEH MM NONNMIOPEH MOXE Aa
ce onpezesnn no nNPoLEeHTHOTO CbAbpXa-
HMe Ha npaweuoBuM 3bpHA B Hero,
YCTaHOBEHO 4pe3 slabopaTtopeH aHasu3
(noneHoB aHanu3). To3M Men e cC
KOMM/IEKCHM KayecTBa. Mima nogyepTaHo
neyebHO 1 NpodnNakTUYHO AENCTBME Ha
avxatenHute nbTuwa, CTOMawHO —
YpEeBHMS TPaKT, TMHEKO/IOTUYHU 3a60ns-
BaHUsA. MNpU XPOHUYHWU PUHUTU N CUHYATMN,
nogo6psiea MMyHHata cuctema. MHoro-
LUBETHUAT Me[ ce npenopbysa npu npe-
ymMopa, 3a 060 yKpensaHe Ha opraHus-
Ma Ha 4OBeK, a MMa N aHTUCKIEePOTUYHO
aencTeue.

B cbcTaBa Ha u3nonsBaHua Mef
He ce OTKpUBa 3axapo3a, KOeTo MoKa3Ba,
4ye € WCTUHCKM MpUPOAEH MPOAYKT U
NnyennTe He ca XpaHeHu CbC 3axap.

Kato as3oTeH u3TOYHMK 6Gelwe
B/IOKEH BTOpUYeH amoHueB pocchat
(NH,),HPO, B KOonnuyectBo 0,05 %
CblNacHO  NuTepaTypHu  faHHu, a
BUTAMUHWTE C€ ocurypsisaxa OT fAeno-
Tabnetka ¢ 14 ButammHa un 10
MUHepasia/MUKpoenemMeHTa, Kakto U
Tabnetka XxpaHuTenHa fJobaBka Ha
Ka/IUWA, MarHesun, UMHK, BUTaMUH [z ©
BuTamuH C. B 3aBMCMMOCT OT CbAbpXa-
HMETO Ha BOJOPa3TBOPUM a30T, NMMBHaTa
MBbCT 6elle BNnoXeHa B KonmMyectso 13%
npu ekcTpakt okono 11%. CraHgapTusu-
paHuAT ManuoB eKCTpakT Ha dupma
Weyermann (Bavarian pilsner) B 3aBucu-
MOCT OT CbAbpPXaHMeTO Ha BOAOPa3TBO-
pyM asoT 6elle BMOXEH B KONYECTBO
7% npu paspexpgaHe 1:3. ®Pusuko-
XMMWUYHUTE nokasaTtenm Ha MbcTTa oT
Me/[ ca npefctaseHun B Tabnuvuya 2.

processing the nectar of bees from
predominantly one plant species.
Whether honey ismonofloral or polyfloral
can be defined as the percentage of
pollen grains in it, found by laboratory
analysis (pollen analysis).

This honey is with the complex qualities.
It has highlighted curative and preventive
action on the respiratory organs,
gastrointestinal tract, and gynecological
diseases. In chronic rhinitis and sinuitis,
improves the immune system.

Polyfloral honey is recommended for
fatigue, a general strengthening of the
body of a man, and there is an
antisclerotic action.

In the composition of the honey
does not detect sucrose, which indicates
that it is a real natural product and the
bees are not fed with sugar.

As the nitrogen source was
incorporated  secondary ammonium
phosphate (NH,),HPO, in amount of
0,05% according to literary data. The
vitamins provided by Depot-tablet with 14

essential vitamins and minerals/trace
elements 10, as well as dietary
supplement tablet of calcium,

magnesium, zinc, vitamin D3z and vitamin
C. Depend on the content of water-
soluble nitrogen, the wort put in quantity
by 13% to extract about 11%.
Standardized malt extract at the company
Weyermann (Bavarian pilsner) depending
on the contents of water-soluble nitrogen
was incorporated in amount of 7% at a
dilution of 1:3. In Table 2, the physical-
chemical parameters of the honey wort
are presented.
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Tabnumua 2. PU3NKO-XMMUYHM NoKa3aTesin Ha MefeHa MbCT
Table 2. Physico-chemical characteristicsof honey wort

Mokasatenu 1 2 3 4
Characteristics KoHTpona (c a3oTeH (c nnBHa (c manuos
(Ca30TeH  M3TOYHMK U MBCT) EeKCTPaKT)
W3TOYHUK)  BUTAMUHW) (with (with malt
Control (with a brewing extract)
(with a nitrogen wort)
nitrogen source and
source vitamins)
HauaneH ekctpakr, % 21,89 21,89 20,44 22,02
Initial extract, %
pH 5,25 4,47 4,01 3,91
Lar, ea.EBC 5,0 9,5 6,5 7,0
Colour, EBC units
FopumeuHa, N'E 21,5 21,2 20,1
Bitterness, BU
Monndenonun, mgl/l 86,3 142,9 166,5
Polyphenols, mg/l
Andpa-amumHeH asoT, mg/l 1,21 8,46 2,36
Free amino nitrogen, mg/l
Bopopastsopum asot, mg/l 209,0 223,0 216,0
Soluble nitrogen, mg/l
Peayunpalum 3axapw,
% wHB. 3axap 20,90 18,14 19,77
Reducing sugars, % inv. sugar
3axaposa, % 0 0,34 0,14
Sucrose, %
®pykTo3a, % 12,10 9,97 11,04
Fructose, %
nwoko3a, % 8,80 8,17 8,73
Glucose, %
O6Lwm 3axapu, % 20,90 18,48 19,91
Total sugars, %
OT Tabnuuyata € BMAHO, ue It is apparent from the table that

[o6aBkuTEe BAMAAT Ha HAKOM (OU3UKO-
XUMWYHM MokasaTesim Ha MbcTTa — pH,
UBAT, CbAbpXaHue Ha nonndeHonu u
anda-amnHeH asort.Steinkraus u Morse
(1966) npenopbyBaT pH Ha MbCTTa Ada
6bae mexgy 3,7 n 4,6. B Hail-ronsima
cTeneH pH e nNoOBAMSAHO OT ManuoBMA
eKCTpakT, kato e HamaneHo c 1,34.
ChbAbpXaHNeTo Ha NoAUgIEHONN CbLUO e
Ha-BMCOKO npwv npobata C MasuoB
eKcTpakT n goctura 166,5 mg/l, ¢ 48,2%
Mo-BMCOKO OT TOBA Ha KOHTposaTta.
MpuumMHa 3a TOBa € CypoBMHaTa 3a
NMPOM3BOACTBO Ha MasILOB EKCTpakT —

additives influence on some physical-
chemical parameters of the wort - pH,
colour, content of polyphenols and free
amino nitrogen.SteinkrausandMorse
(1966) recommended pH of the wort to be
between 4,6 and 3,7. To the fully extent pH
is influenced by the malt extract, as is
reduced by 1,34. The content of
polyphenols is also highest in the sample
with malt extract and reached
166,5mg/lwith a 48,2% higher than that of
the control. The reason for this is the raw
material for the production of malt extract -
light pilsen malt and Weyermann Carapils
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CBETb/1 MUA3eHCckM masy n Weyermann
Carapils (http://weyermannmalt.com).
Anda-aMMHHUAT a30T Ha npobata C
[o6aBka Ha NUBHA MbLCT Ce e YBeNnuun
7,0 NbTM cNpAMO KOHTponata 1 3,6 NbTn
cnpsiMo npobaTta ¢ gobaBka Ha MasiLOB
eKkcTpakT. Toil € MHOro BaxeH 3a diep-
MEHTaLMOHHMSA MPOLEC KaTo XpaHa 3a
apoxaute. NuBHaTa MbCT € MHOTO LEHEH
n 6anaHcupaH U3TOYHMK, KOWTO MOXe Ada
3aMeCcTV BCUYKWN M3MN0/3yBaHn A06aBKN B
TeXHoMorMaTa Ha MmefoBuMHaTa.

Ha durypa 1-4 ca npepcraseHu
pesynratute 3a NPoMsiHa Ha ekcTpakTa u
OpoAT KNETKM NO Bpeme Ha hepmeH-
TauustTa Ha ONUTHUTE BapuaHTy.
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20 * ‘L\ (cels,
15 - \ rmiilfrnly
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0 T T
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soff®

300 time, hours

0 100 200

dur. 1. MNMpomsaHa Ha ekcTpakta 1M 6pos Ha
KNeTkuTe no Bpeme Ha hepmeHTaums
KOHTpona 1

Fig. 1. Change of extract and number of cells
during fermentation — control 1

(http://weyermannmalt.com).

The free amino nitrogen of the sample with
addition of wort increased by 7,0 times
than control and 3,6 times compared to the
sample with the addition of malt extract. It
is very important for the fermentation
process as food for yeast. The brewing
wort is very valuable and balanced source
that can replace all used additives in
technology of the mead.

The Figure 1-4 presented the results
for the change of the gravity/extract and
the number of cells during the fermentation
of the experimental variants.
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50 ~  time, hours

dur. 2. MNpomsHa Ha ekcTpakta MU 6pos Ha
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Fig. 2. Change of extract and number of cells
during fermentation — sample 2
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Fig. 3. Change of extract and number of cells
during fermentation —sample 3
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Fig. 4. Change of extract and number of cells
during fermentation —sample 4
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Pa3nnuHnAT cbcTaB Ha MefeHarta
MBLCT MOBMUSABA NO Pas/IMYeH HayvH Ha
pepmMeHTaunmoHHaTa  CnOCOGHOCT  Ha
apoxaute. NMogbopsbT Ha LWaMoBe ApPOX-
OV vrpae k/to4oBa posis, Tbii kKaTo Bvse
BbPXY €OEKTMBHOCTTA Ha MPEBPbLLAHETO
Ha 3axapuTe B a/KOXONN BbINEPOAEH
avokeug. W3cnepggaHusa  CBMAETENCTBY-
BaT, 4Ye NoaxoAsLm ca wamMmoBe, Nogo6Hm
3a (pepmeHTauMs Ha BWHO, MMBO U
wamnaHcko (lglesias et al.,, 2014). B
MWUHAI0TO NPOAB/DKUTENHOCTTA Ha dep-
MEHTaLMOHHMA npouec e 6una MHOro
yAb/DKEHA, HO C BfaraHeTo Ha [o06aBku
Kato anamoHuneB chocaT Ta e peayum-
paHa. HesaBMcMMO OT TOBa, HE MOXe fa
Ce rapaHTupa 3aBbpLUEHOCTTa, Mb/IHOTa-
Ta Ha npoueca Ha hepmeHTauus, KOeTo
npegnonara, 4ye gpyru cakropumorart ga
JoBeAar [0 Hama/leHa akTMBHOCT Ha
apoxaute B MegeHata MbcT (Mendes-
Ferreira et al., 2010). MNMpn HawmMTe ONUTK
[obaBsHeTO Ha BuUTamMumHu (npoba 2)
fosefe 00 hepmeHTaLMOHeH npouec ¢
NPOABL/HKNTENIHOCT caMo 5 gHu. MNMogo6Ho
Ha NMBOTO, thepMeHTauusATa Ha npobarta
C NUBHA MbCT € Hali-npuemnnea, 7 gHW.

Ot durypa 5 e BuAHa NPOLBLIIKU-
TeNHOCTTa Ha (hepMeHTaLMOHHMSA NpoLec

(aH).

The different composition of honey
must respond differently to the yeast
fermentation capability. The selection of
yeast strains play a key role, as it affects
the efficiency of the conversion of sugars
into alcohol and carbon dioxide. Studies
indicate that strains suitable for
fermentation of wine, beer and
champagne (Iglesias et al., 2014) are
suitable for mead fermentation.In the
past, the duration of the fermentation
process was very long, but with the
additon  of  additives such as
diammonium phosphate, is reduced.
However, it cannot guarantee the
completeness of the fermentation
process, which suggests that other
factors may lead to reduced activity of
yeasts during fermentation of honey wort
(Mendes-Ferreira et al., 2010).

In our experiments, the addition of
vitamins (sample 2) lead to the
fermentation process only 5 days. Similar
to the beer, the fermentation with wort is
the most acceptable, 7 days.

Fig. 5 shows the duration of the
fermentation process in days.
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Fig. 5. Duration of the fermentation process and degree of fermentation of the mead
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Tabnuua 3 oHarnegsBa kadyectse-
HUTE MoKasaTenn Ha roToBUTE HamNUTKX
cnep 5 ceamuun oTsexasaHe.

Table 3 shows the qualitative
characteristics of finished drinks after 5
weeks of aging/maturing.

Tabnuua 3. DN3NKO-XMMUYHM MOKa3aTesIn Ha HanuTka crep oTnexaBaHe 5 cegMmuum
Table 3. Physico-chemical characteristics of a beverage after aging5 weeks

1 2 3 4
KoHTpona (c a3oTeH (c nmBHa  (c manuoB
Hokazarenm (c asoTeH N3TOYHWK U M'b.CT) ng;TpaKT)
Characteristics N3TOYHUK) BUTAMMWHN) (with (with malt
Control (with a nitrogen  brewing extract)
(with a nitrogen source and wort)
source vitamins)
HauvaneH ekcTtpakT, % 19,01 19,66 18,56 19,08
Initial extract, %
MpuBMAeH ekcTpakT, % 8,90 1,22 1,14 2,85
Apparent extract, %
[JeiicTBuTENEH EKCTPaKT, % 10,93 4,80 4,52 6,00
Real extract, %
Ankoxon, Tern.% 4,34 8,00 7,52 7,03
Alcohol, weight %
Ankoxon, 06.% 5,68 10,16 9,55 8,99
Alcohol, volume %
MnocC, % 53,18 93,79 93,86 85,06
Appar.fermentation degree, %
LoC, % 42,50 75,57 75,65 68,61
Real fermentation degree, %
pH 3,13 3,95 3,37 3,26
LisaT, eq.EBC <2,0 4,0 2,5 5,0
Colour, EBC units
FopumBuHa, N'E 7,85 11,65 9,65 9,55
Bitterness, BU
Monndenonn, mg/l 73,8 203,3 123,1 154,7
Polyphenols, mg/l
Peayunpalum 3axapu, 9,4 2,12 2,34 3,05
% WHB. 3axap
Reducing sugars, % inv. sugar
3axaposa, % 0 0 0,10 0,03
Sucrose, %
®pykTo3a, % 6,8 1,66 1,40 2,53
Fructose, %
"ntoko3a, % 2,62 0,46 0,94 0,52
Glucose, %
O6wu 3axapu, % 9,42 2,12 2,34 3,05
Total sugars, %
MpuBugHata depmeHTaumoHHa cTteneH | Apparent degree of fermentation of

Ha npobu 2 n 3 goctura 61130 94%, T.e.
Te ca podepmeHTupann 25-30%. Ha
npob6a 4 ¢ MasILOB eKCTPakT npuBuaHarta
(hepmeH-TaLMoHHa cTeneH e 85%, kato
potbepmeHTmpana 11%. Hai-Hucka e
npueng-Hata epMeHTaunoHHa CTenex
Ha KOHTposiHaTa npoba, camo 53%, T.e.

samples 2 and 3 reached nearly 94%, i.e.
they are fermentedadditionally 25-30%.
Thesample 4 with malt extract the
apparent degree of fermentation is 85%,
which is fermentedadditionally 11%. The
lower the apparent degree  of
fermentation is a control sample, only
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cnen 16 gHM dhepMeHTaums Ta npakTu-
yecku e cnpsana. Pegyuupawmte 3axapu
ca Hamanenu ot 2,22 po 9,86 nbtwu.
HuckoTo cbabpXaHue Ha 06LWmM 3axapu 1
pH ca hakTop 3a TpalHOCTTa Ha HanuT-
Kata U HEBb3MOXHOCTTa OT pasBuTue Ha
MukpoopraHmamu (Ukpabi, 2006). ®eHon-
HUAT npodun Ha Mefa Bapvpa OT LBET-
HUA n3TouHuK (Wintersteen et al., 2005),
a Ha mejoBuHaTa U OT J0OaBEHUs XMe-
NoB rpaHynaT. VamepeHuTte 3arybm Ha
nonun-goeHonu ca ot 7,1 go 14,5%. NHte-
peceH (peHOMEH € BUCOKOTO CbAbp-
XaHve Ha nonmdgpeHonn npu npoba 2. Hs-
KOsl OT CbCTaBKUTE Ha Aeno-Tabnertkara c
14 putamuHa 1 10 MMHepana/MukpoesieMeHTa
ce wuageHTuMuMpa Kato nonmdeHonu.
Cnep npoBefeHa JerycrtaumoHHa OLeHka
KaTo Haii-gobpa 6elle oueHeHa npobara
C MMBHa MbLCT, cfefaBaHa oOT npobara ¢
MaJILOB EKCTPaKT.

MegoBrnHa ¢ pobaBka Ha MvBHA
MbCT Oelle oborateHa c nnogose —
aroam n 60poBUHKM, U A6BIKA 1 GaHaH. B
Tabnuua 4 ca npefacTaBeHn pesynTtature
Ha rotoBaTta Hanutka. Cnep 1 Mecey,
oTNiexaBaHe ankoXo/IHOTO CbAbpXaHue
B 06eMHN % e oT 6,73 go 9,07%, kato
Hai-BMCOKO € B npobaTa C S6b/ka U
6aHaH. Ta e C Hali-BMCOKa npuBMaHA
oepmeHTaunmoHHa  cteneH,  89,43%.
BeposATHO Te3n nnogoBe cb3gaBar Mo-
rosisiMa NOBbLPXHOCT, UMaT MOBeYe 3axa-
py M MO TO3M HauMH Cb3haBaTt YC/I0BUSA
ApoxanTe Aa (PepPMEHTUpPAT MO-Mb/HO
3axapvTe B MbCTTa. B rotoBara HanuTka
3axapute ca Hamanenu 7,3 nbTW.
AHTMOKCMAAHTHaTa CnocoB6HOCT e Hali-
BMCOKa B npobara ¢ Aroan n 60pOBUHKM —
1388,5 ekB. BuT.C, cneaeaHa OT npobaTa
¢ A6bka 1 6aHaH — 686,9 ekB. BUT. C 1©
Hal-HUCKa NpW KOHTpO/AHaTa npoba -—
463,6 ekB. BuT. C. [JeryctaynoHHO Mo-
BMCOKa OLlEHKa e AajeHa Ha MefoBMHaTa
¢ A6bsika 1 6aHaH.

53%, i.e. after 16 days fermentation
practically  stopped.Reducing sugars
decreased from 2,22 to 9,86 times. Low
content of total sugars and pH are a
factor in the durability of the mead and
the impossibility of microorganisms
developing (Ukpabi, 2006). The
phenolprofile of honey varies from colour
source (Wintersteen et al., 2005), and the
mead from the hop granules added. The
measured losses of polyphenols are from
7,1 to 14,5%. An interesting phenomenon
is the high content of polyphenols in
sample 2. One of the ingredients of the
depot-tablet with 14 essential vitamins
and minerals/trace elements 10 is
identified as polyphenols. After tasting the
best assessed was the sample with
brewing wort, followed by the sample with
malt extract.

Mead with addition of brewing wort
was enriched with fruit — strawberries and
blueberries, and apple and banana. In
Table 4 are presented the results of the
finished drink. After 1 month ageing
alcoholic strength in volume % is from the
6,73 to 9,07%, as the highest is in the
sample with apple and banana. It has the
highest apparent degree of fermentation,
89,43%. Probably these fruits create a
larger surface area, have more sugars
and thus allow yeast to ferment the
sugars in the honey wort more fully.

The sugars in the final mead fell 7,3
times. Antioxidant capacity is the highest
in the sample with strawberries and
blueberries — 1388,5eqv. Vit.C 9 (mmol/l),
followed by sample with apple and
banana - 686.9 eqv. Vit.C, and the lowest
in the control sample — 463.6 eqv. Vit.C
(mmol/l). After tasting, a higher score was
given to the mead with apple and
banana.
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Tabnuua 4. PU3NKO-XMMUYHW MOKa3aTesin Ha HanuTka ¢ niogose
Table 4. Physico-chemical characteristics of a beverage with fruits

1 2 3
MokasaTtenu KoHTpona  C garogun n 60poBUHKN C a6bsika n 6aHaH
Characteristics Control With strawberries With apple and
and blueberries banana
0,
Hauarnen ekcrpaxT, % 18,69 18,23 18,45
Initial extract, %
MNpunBnAaeH ekcTpakT, %
Apparent extract, % 6.64 2,92 1,95
1 0,
JencteuteneH ekctpakr, % 8.99 587 514
Real extract, %
Ankoxon, Tern.%
Alcohol, weight % 519 6.60 7,12
Ankoxon, 06.%
Alcohol, volume % 6,73 8,44 9,07
NoC, %
Appar.fermentation degree, % 64,47 83,98 89,43
LoC, %
Real fermentation degree, % 51,90 67,80 72,14
pH 3,50 3,43 3,63
LisaT, eq.EBC )
Colour, EBC units 35 35
opumsuHa, N'E
Bitterness, BU 12,6 10,0 124
Monmcperionm, mg/l 134,1 259,9 150,3
Polyphenols, mg/l
Peayumpalum 3axapw,
0
/o HB. 3axap . 6,67 3,52 2,62
Reducing sugars, % inv. sugar
3axaposa, % ) ) )
Sucrose, %
®pykTo3a, %
Fructose, % 4,65 2,46 1,81
"ntoko3a, %
Glucose, % 2,05 1,06 0,81
O6wum 3axapu, %
Total sugars, % 6.67 352 2,62
AHTUOKCUAAHTHA aKTUBHOCT,
ekB. BuT. C mmol/l 4636 13885 686.9

Antioxidant activity,
eqv. Vit.C,mmol/l

n3BOAM

Pa3paboteHa e TexHoMO0MMSA 3a
nosyyaBaHe Ha Me[OBMHA C Haya/HO
€KCTPaKTHO CbAabpXaHue okosio 20,0% wu
OXMeJieHa B MO-HUCKa CTeneH OT Tpaau-
UMOHHOTO MMBO C TOpPYMB M apomaTeH
XMenoB rpaHynaTt. Tbii kaTto Mega e
6efeH Ha as3oT, 3a ga HAMa npobnemu c
yepMeHTaumsaTa, MegeHata MBCT €
oborateHa C MnuMBHa MbCT. Kato Haii-
noaxogsl, e wu3non3BaH BWHEH LWam

CONCLUSIONS

Developed is a technology for
obtaining of Mead with initial gravity about
20,0% and hopped in a lower degree of
traditional beer with bitter and aromatic
hop granules. Since the honey is poor in
nitrogen, so there are no problems with
fermentation honey must enriched with
brewing wort.

The Champagne wine yeast strain (2b
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ApoxauM  3a  wamnaHcko  (HavasnHa
nocesHa fo3a knetku 15-20 maw/ml) 2°
Saccharomyces oviformis (Champagne
Epernay) ot konekumsta Ha HUWBCH-
Cochua. MonyyeHa e Hanutka cnep 7
[JHeBeH depMeHTaunoHeH npouec, C
BMCOKa (hepMeHTaunoHHa cTeneH (0Koo
94%), anKoXoNHO cbAbpxaHue 9,55 06.
%, HWCKO CbAbpXaHue Ha 0o6lM 3axapu
(2,34%) n pobpun opraHoNEeNTUYHU Kadec-
TBa. [poBeneHn ca onutn 3a oboraTsBa-
He (apomaTu3upaHe) Ha MejoBMHaTa C
nnogoBe, kato C N0-go6pu  pu3smKo-
XUMWUYHW U OPraHosfIenTUYHN MnoKasarenu
€ Ta3un c A6bsika U 6aHaH. AHTUOKCUAAHT-
Hata U aKkTMBHOCT e 686,9 eks. But. C
mmol/l. PazpaboTBaHETO Ha NPOAYKTU Ha
OCHOBaTa Ha Mef, e gobpa antepHaTusa
3a npegocTaBsHe Ha MHOBATUBHU anko-
XO/HW HanuMTKM Ha notpebuTtenuTe ¢ ro-
NAM TbProBCKU MOTEHUMas, 3a yBenuya-
BaHe Ha nevyanbara Ha nuenapckara npo-
MULLIEHOCT, 06oraTsiBaHe Ha acopTUMEH-
Ta 1 NoBuLWaBaHe KayecTBOTO Ha XMBOT.

Saccharomyces oviformis (Champagne
Epernay)) from the collection of NWSRI,
Sofia as the most suitable is used. Initial
pitching dose was 15-20 million cells/ml.
After 7 days fermentation process, the

received drink was with a high
fermentation degree (around 94%),
alcoholic content of 9,55 vol.%, low

content of total sugars (2,34%) and good
organoleptic qualities. Attempts have
been made to enrich (flavouring) of the
mead with fruits. With a better physical-
chemical and organoleptic
characteristicsis the one with the apple
and banana. Antioxidant activity is
686,9eqv. Vit C (mmol/l). The products
development based on honey are a good
alternative  for  providing innovative
alcoholic beverages to consumers and
with great commercial potential, to
increase the profits of the bee-keeping
industry, enrich the product range and
enhancing the quality of life.
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PE3IOME

Mpe3 2016 roguHa B KONEKLUWNOHHO-
TO HacaxjeHue Ha cnneos copT ,EneHa’,
Hamupaulo ce B VHCTUTYT MO NNaHWHCKO
XWBOTHOBBACTBO U 3eMefenve - TposiH e
npoBefleHo u3crefBaHe, cnef neTHaje-
CeTroguHO  3anacsBallo  TpaHLeliHo
opraHn4yHoO TopeHe ¢ obopcka Top. Konu-
YeCTBEHO Ca YCTaHOBEHW CTOMHOCTUTE Ha
XpaHUTesIHUTe MaKpoesieMeHTM — as3oT,
doocchop 1 Kanuii, KakTo N CbAbPKAHNETO
Ha Xxymyc n pH Ha nouseHuTe npodunu B
Abn6ounHn: 0-20 cm, 20-40 cm, n 40-60
cm. lonyyeHnte pesyntatute OT BbTpPe
pefoBsarta nsoLy, nokassar, Ye CTONHOCTK-
Te Ha asoTa OT no4yseHu npodmnn: 0-20
cm, 20-40 cm 1 40-60 cm ca CbOTBETHO:
28.6 mg/kg, 25.1 mg/kg n 17.3 mg/kg.
CobabpxaHueTo Ha hochopa goctura fo
98.5 mg/100 g ot no4yseHus npocpun 40-60
cm. Bucoko e KonnyecTBoTo Ha KaJ'IVIf/'I, KaTo

SUMMARY

In 2016, a study was carried out in
the collection plantation of plum cultivar
'Elena’ at the Research Institute of
Mountain Stockbreeding and Agriculture -
Troyan, after a fifteen-year-old stockpile
organic fertilization in trenches with
manure. The amount of macroelements
was determined — nitrogen, phosphorus
and potassium, as well as the humus
content and pH of soil profiles in the
following depths: 0-20 cm, 20-40 cm, u
40-60 cm. The analysis of the results of
the intra row spacing show that the values
of nitrogen from soil profiles of 0-20 cm,
20-40 cm and 40-60 cm respectively
were: 28.6 mg/kg, 25.1 mg/kg and 17.3
mg/kg. Phosphorus content reached up to
98.5 mg/100 of soil horizon 40-60 cm. The
potassium content was high, as it was
40.4 mg/100 g of a soil profile of 0-20 cm
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npv nouseH npodgwun 0-20 cm e 40.4 mg/100

g v 44.3 npu nouseH npodunn 40-60 cm.
Knwo4voBu gymun: CnNvBKM, COPTOBE,

arpoxnMmyecku nokasarenu, xymyc, pH

YBO/,

Mnopopoaveto Ha noysata e oOT
OCHOBHO 3Ha4yeHue npy OLUeHKa Ha kadvecT-
BOTO W MNPOAYKTMBHOCTTA Ha OBOLIHUTE
AbpBeTa. To ce n3passBa C ocurypsisaHe Ha
Heobxogumute 3a gbpBeTata 6a3oBu
XPaHUTESTHN  MakKpo U  MUKPOENEMEHTN.
Mopaay TOBa reHeTWYHWTE CBOWCTBA Ha
rnoysata M TOPEHEeTO Ca BaXeH efleMEeHT OT
ynpas/ieH/eTO Ha NOYBEHOTO Nogopoaune.

Mpe3 nocnegHuTe roAvHU ronsama
nonynspHoOCT npuaobmsa Taka HapeyeHoTo
6MONOTMYHO TOPEHe, BK/OYBALLO, 3e/1IEeHO
TOpPeHe, M3M0/3BaHETO Ha cepTudmLmpaHm
TOpoBe 3a 6MOSIOrMYHO MPUNOXEHUE U ap.
(Yadav et al., 2000; Fliebach et al., 2007).

OpraHuyHuTe marepuasm npu BHacs-
HeTo MM B NnoysaTa, ca NoAJ/I0XeHN Ha Aeli-
CTBMETO Ha Pas/IMyHN XMMUYHK, BUOXUMMNY-
HW 1 MMKPOBMONOrMYHU NpoLecu, Nog BAus-
HMe Ha KOWUTO ce pasrpaxpgar A0 Mo npocTtu
hopMmn ycBOMMUK OT pacTeHusTa. B pesyn-
TaT Ha Te3u NPOMeHU, OpraHMYHOTO BeLlec-
TBO (KMBOTUHCKM TOp, 6Bruopasrpagmmu opra-
HWYHW oTnagbLm, TOpd, pacTuTenHu ocrta-
TbuM K 4p.), nonagHann B noysarta ce npe-
BpPbLAT B MOYBEHO OpPraHM4YHO BELLECTBO,
KOETO e C/IOKHa cuctemMa OT XYMYCHU Be-
Lecrtsa, 6enTbUN, aMUHOKUCE/IMHW, BbI/le-
BOAOPOAM, MACTHU KWUCESIMHWU, BMOSIOrMYHO
aKTMBHM BeLlecTBa, BOCHUMW, JIUTHUH W 4p.
(Filcheva at al., 2004). OpraHn4yHuTe maTe-
pvasnn, KoMTo ce U3nons3sar kaTo nogoopu-
TENN Ha noysaTa ce BHAaCAT XOMOTeHHO Mo
uanata nnow,. Te3n KOUTO ce U3nosn3sar u
Kato TOpoBe Ce BHACAT XOMOreHHO unu au-
hepeHumpaHo. C uen HamansBaHe 3aryou-
Te OT XpaHuTeNHuTe BellecTBa U nosuLla-
BaHe Ha edeKTbT OT TOPEHEeTO, OpraHuy-
HWTe TOpOBe ce 3aopasaTt BejHara wau ce
nokpuear ¢ noysa (Kanazirska, 2012). Op-
raHM4YHOTO 3emefenve AonpuHacsa 3a nog-
[ObpXaHe v 3ana3saHe Ha N1o40pPoAMNETO Ha
noysarta, kaTto Mo TO3W HauuH npefoTBpaTs-
Ba HeWHaTa perpagaums (Arnhold et al.,
1914). Dinkova et al (2010) npunarat TpaH-
lWenHo TopeHe € 060pCKM TOp, C KOETo

and 44.3 of a soil profile of 40-60 cm.

Key words: plums, cultivars,
agrochemical indicators, humus, pH

INTRODUCTION

Soil fertility is essential in assessing
the quality and productivity of fruit trees. It
is expressed by providing the basic
nutrient macro and  microelements
essential for the trees. Therefore, genetic
properties of soil and fertilization are an
important element of soil fertility
management.

In recent years, so-called bio-
fertilization has become increasingly
popular, including green fertilization, the
use of certified fertilizers for biological
application, and so on. (Yadav et al,
2000; Fliebach et al., 2007).

When  organic  matters are
introduced into the soil, they are subjected
to different chemical, biochemical and
microbiological processes. Under their
influence the matter is degraded to simple
forms that can be absorbed by the plants.
As a result of these changes, the organic
matter (animal manure, biodegradable
organic waste, peat, plant residues, etc.)
that has entered the soil is converted into
a soil organic substance that is a complex
system of humus substances, proteins,
amino acids, hydrocarbons, fatty acids,
biologically active substances, waxes,
lignin etc. (Filcheva et al., 2004). The
organic materials used as soil improvers
are homogeneously applied throughout
the area. Those which are also used as
fertilizers are introduced homogeneously
or differentially. In order to reduce nutrient
losses and increase the effect of
fertilization, organic fertilizers are dug into
soil immediately or covered with soil
(Kanazirska, 2012). Organic farming
contributes to maintaining and preserving
soil  fertility, thus preventing its
degradation (Arnhold et al, 1914).
Dinkova et al (2010) apply stockpile
fertilization with manure thus positively
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oKasBaT MOJIOKUTESTHO B/IMSIHWE BBLPXY pa-
CTEXHUTE U PEnPOAYKTUBHW NPOSIBU HA CNK-
BOBWTE AbpBeTa 1 yCTaHOBABAT MPOLbLIIKM-
TeNHo nocnegericteme.

3anasBaHeTo Ha MOYBEHOTO M/10A0-
poave e NpoAb/HKMUTENEH NPOLEC, Thid KaTo
BK/IIOYBa MoA06pABaHe He camMoO Ha XpaHu-
TENHUA pPexuMm, HO U Ha CTpyKTypata u
cBolicTBarta Ha nouysarta. lNpuBexaaHeTo Ha
KayeCcTBOTO Ha NO4YBUTE 3a M3BbPLUBAHE Ha
6nozemegenne e oTHOCUTEeTHO 6GaBEH MHO-
roroguweH npouec (Stockdale et al., 2002).

LlenTa Ha HacTosleTo npoyysaHe e
OLEeHKa Ha arpoxvMMU4YHUS cTaTyc, aHav3
Ha OCHOBHUTE XpaHWTEe/NHW efleMeHTU a3oT,
doocdhop, Kasmii, CbAbpXaHNE Ha XyMyC U
pH B nouseHuTe cnoese 0-20 cm, 20-40 cm,
40-60 cm, cnep neTHageceTrogMLIHO 3ana-
CABALLO TpaHLWeNHO opraHW4yHO TOpeHe C
obopcka Top Ha cnimBoBus copT ,EneHa”.

MATEPVAT U METOOU

HacaxaeHneTo oT HeMCKMS CNMBOB
copt ,EneHa“ e cb3gageHo npes nposet-
Ta Ha 2001 r. B VIHCTUTYT NO NA1aHWUHCKO
XWBOTHOBBACTBO U 3eMefenne-TposH.
OBolWHNTE [AbpBeTa ca 3acajleHn B
TpaHLwen ¢ BHeceHa obopcka Top 130 kg
Ha fiMHeeH MeTbp. Cxemata Ha 3acax-
JaHe Ha pabpeeTtaTa e 4.0/2.5 m. lNoga-
noxkata e MupobonaH.

NMouBaTta e cuBa ropcka, rneesuj-
Ha, cnabo epo3mpaHa, C HUCKO CbObpXa-
Hne Ha xymyc (Penkov, 1988; Mihaylova
et al., 2005).

W3cnepBaHmTe nouseHn npodounu
ca CbC c/fiefiHaTa XxapakTepucTyKa:

A pur. 0-26 cm — TbMHO Kagss,
CBEX, 3bpPHECTO-TPOXOBUAHA CTPYKTYpa,
cnaboynnbTHEH, CPEAHO TEXKO Necbysiv-
BO TIMHECT Npexon, ACeH 1 He Lwynsa oT
HCL.

Bt;g 26-58 cm - KachsBo-yepBeH,
CBEX, MIbTeH,  OyuecTo-npu3MaTUyHa
CTPYKTYpa, TEXKONECHKIMBO FMMHECTa, nma
MaHraHoBU KOHKpeuun, npexoj no-crene-
HeH, cnabo 3abenexum, He wynsa ot HCL.

M3BBbpLUEHO € KOSIMYECTBEHO Onpe-
JensHe Ha XpaHUTENHUTE MaKpoesieMeH-
TM eneMeHTn asoT, docdop U Kanuii,
KaKTo U CbAbpXaHUeTo Ha xymyc 1 pH Ha

influencing the growth and reproduction
effects of plum trees and establishing a
lasting effect.

Maintaining soil fertility is an
ongoing process, as it involves not only
improving the diet but also the structure
and properties of the soil. Preparing soil
quality for organic farming is a relatively
slow process of many years (Stockdale et
al., 2002).

The aim of the present study is to
make an assessment of the agrochemical
status and analysis of the basic nutrients,
such as nitrogen, phosphorus, potassium,
humus content and pH in the soil profiles
of 0-20 cm, 20-40cm, 40-60 cm, after a
fifteen-year  organic fertilization in
trenches of plum cultivar 'Elena’.

MATERIAL AND METHODS

The plum plantation with the
German plum cultivar ‘Elena’ was
established in the spring of 2001 in the
Research Institute of Mountain
Stockbreeding and Agriculture - Troyan.
The trees were planted in trenches with a
manure of 130 kg per linear meter. The
tree planting scheme is 4.0/2.5 m. The
rootstock is Myrobalan.

The soil is forest gray, gleying,
poorly eroded, low in humus (Penkov,
1988; Mihaylova et al., 2005) (Penkov,
1988; Mihaylova et al., 2005)

Characteristics of the studied soil
profiles:

A deep ploughing 0-26 cm - Dark
brown, fresh, grainy and crumby structure,
slightly dense, moderately heavy sandy
and clay transition, clear and does not
ferment from HCL.

Bt;g 26-58 cm - Brown-red, fresh,
dense, lumpy-prismatic structure, heavy
sandy and clayey, it has manganese
concretes, gradual transition, slightly
noticeable, does not fermented by HCL.

The amount of macro elements,
such as nitrogen, phosphorus and
potassium, was measured as well as the
humus content and pH of soil profiles at
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noyseHnTe nNpocman B AbA60UYUHN OT O-
20 cm, 20-40 cm, n 40-60 cm. Mpobute
ca B3eTW OT BbTpe peposara n/ow, Ha
AbpBeTara 1 oT MexaypeausaTa, cbriac-
HO MeToAMKaTa 3a NoYBEHU aHasn3N.
Arpoxumunyeckute  aHaamsn  ca
u3BbpWeEHU B LleHTpanHa nabopartopus
Ha MMNA3P-,Hukona Mywkapos”, Cocus.

AHanusvpaHu ca crefHuTe Moka-
3aTenu:

- pH — noTeHUUOMeTPUYHO

- MMH.N — moAa. Ha bpemHep u
Kuneii

- P,Os5— meTopg Ha IN. ViBaHOB
- K;O — meTopg Ha . MiBaHOB
- Xymyc — metoj, Ha TopuH

PE3YJITATN N OBCbXXAAHE

3a npaBUNHOTO NpoTUYaHe Ha du-
310/I0TUYHNUTE U BUOXMMUYHU MPpOoLEeCH MNpu
OBOLLHWTE AbpBeTa € HeobXxo4um onTuma-
neH GanaHCc Ha XpaHWUTeNHW eNeMeHTU B
noysara. HacTtodweTo npoyysaHe e npose-
[JeHo, 3a [a Ce YCTaHOBW N KOINYECTBEHO
onpefenn arpoXMMUYeckmsa cTatyc Ha nou-
Bara. OnpegensAHeTo Ha OMTMMAa/THOTO Cb-
OTHOLLIEHNE Ha OCHOBHUTE BMOreHHN Makpo-
e/IeMEHTUN e BaXKHa MnpeanocTaBka 3a nosy-
YyaBaHe Ha KayecTBeHa NPOAYKUWUSA — MKOHO-
MWYECK/ U3rofHa 1 eKoNorMyHo cbobpaseHa.

CbCcTaBbT Ha  arpoxummuyeckure
nokasarenu OT mno4yBeHuTe XopusoHTu 0-20
cm, 20-40 cm, u 40-60 cm BbBB BbTpE
pefoBOTO MPOCTPAHCTBO Ha copT ,EneHa” e
npeacTtaeseH B Tabnvua 1.

lMouBeHaTa peakums B pasTBoOp Ha
KCI BbB BbTpe peoBOTO NPOCTPaHCTBO Npu
noyseHuTte xopunsoHtTn 0-20 cm n 20-40 cm
ce OBWXKU B rpaHuuarta ot 4.5 go 6.5, npu
cpepHa CTOHOCT OT 5.2 mpu no4YBeH Mpo-
¢oun 0-20 cm m 5.8 npu nouseH npodun 20-40
cm. XapakTepusunpa ce, KaTo CpefHOo Kuce-
na peakuus Ha cpepata. lNMpu Abn6o4YnHa
40-60 cm ce Habnogasa cnabo kucena KbM
HeyTpasiHa peakuus Ha pH, Bapupawa ot
6.3 oo 7.0, npu cpepHa CTOlHOCT 6.7.
BapvaumoHHuAT KoednumeHT B pesyntatute
npu NbpBuUTE ABe AbAGOUMHU € HUCBK U
cpefeH, a npu npodgun 40-60 cm e MHOro
HUCBK.

depths of 0-20 cm, 20-40 cm, and 40-60
cm. The samples from the intra row
spacing and the inter row spacing of trees
were taken, according to the soil analysis
methodology.

The agrochemical analyzes were
carried out in the Central Laboratory of

The Institute of Soil Science "Nikola
Pushkarov", Sofia.

The following indicators were
analyzed:

- pH - potentiometric;

- minN - methodology of Bremner
and Kinay;

- P,Os - methodology of P. lvanov;

- K;0 - methodology of P. lvanov;

- Humus - methodology of Turin.

RESULTS AND DISCUSSION
The proper course of physiological
and biochemical processes in fruit trees is
based on the optimal balance of nutrients
in the soil. The present study was
conducted to establish and quantify the
soil agrochemical status. Determination of
the optimum ratio of the major biogenic
macroelements is an important
prerequisite for obtaining a cost-effective

and environmentally friendly production.

The composition of the agrochemic-
al parameters from the soil horizons of 0-
20 cm, 20-40 cm, and 40-60 cm in the
intra row space of 'Elena’ cultivar is
presented in Table 1.

The soil reaction in a KCI solution
within the intra row spacing at soll
horizons of 0-20 cm and 20-40 cm ranges
from 4.5 to 6.5, at an average of 5.2 at a
soil profile of 0-20 cm and 5.8 at a soil
profile of 20-40 cm. It is characterized as
an average acid reaction of the medium.
A slightly acidic to neutral pH reaction is
observed at a depth of 40-60 cm, ranging
from 6.3 to 7.0, with a mean value of 6.7.
The variation coefficient for the first two
depths is low and average, and it is very
low for 40-60 cm profile.
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Ta6bnuua 1. CbCcTaB Ha arpoOXMMUYECKNTE NoKasaTtesin OT NOYBEHUTE XOPU3OHTU
BbB BbTpe pefoBOTO NPOCTPaHCTBO Ha copT ,,EneHa”
Table 1. Composition of agrochemical indicators of soil profiles in the intra row

spacing of 'Elena’ cultivar

r';';:;‘jm pH [ N- NH4+NO3| P,0s | K,0 ﬁmﬁz
Soil
profile H.O | KCI mg / kg mg/100g| %
cm

Minimum 48 | 45 22.5 8.7 |31.3] 2.79
Maximum 6.6 | 6.5 34.0 120.2/50.6 | 3.28

0-20 cm CpegHo/Mean 5.83|5.23 28.6 57.8]40.4| 4.59
CTtaHp. rpewka/StError 0.54|0.63 3.34 32.87/5.60| 0.81

CtaHp. OTKoHeHne/StDev| 0.93 | 1.1 5.79 56.93/9.70| 1.40

CcV 15.9521.03 20.24 98.49124.00| 30.50
Minimum 49 | 47 14.4 14.8|28.1| 341
Maximum 6.6 | 6.5 374 137.3/37.7| 6.07

50-40 Cmeep,Ho/Mean 5.97|5.83 25.13 76.8334.17| 4.64
CTtaHp. rpewka/StError 0.54|0.57 6.68 35.37/3.05| 0.77

CtaHpa. oTknoHeHne/StDev| 0.93 | 0.99 11.58 61.26/5.28| 1.34

CcV 15.57/15.23 46.08 79.7315.45| 28.88
Minimum 7.2 163 11.5 54.5|19.0| 2.32
Maximum 78|70 38.0 126.6/72.8| 5.62

40-60 Cmeep,Ho/Mean 7.41|6.75 17.37 08.46/44.29 3.92
CTtaHp. rpewka/StError 0.07|0.07 3.11 8.34|16.83| 0.43

CtaHpa. oTknoHeHne/StDev| 0.20 ] 0.21 8.79 23.5919.31] 1.21

CcV 2.70|3.11 50.60 23.9543.60 30.87

Mexaypenosute npocTpaHcTsa OT The inter row spacing of the three
TpuTe nouseHn npodpuna ce onpepnenat | soil profiles is determined with an

CbC cpefHa CTeneH Ha KWCEeNMHHOCT, C
AnanasoH ot 4.0 (20-40 cm) po 5.9 (40-
60 cm) CpegHo oT Abnb6oumHa 0-20 cm,
pH e 5.3, npu cnegsawata 20-40 cm e
4.9(pH) n oT 40-60 cm e Hali-BUCOKO - 5.3
(pH). BapupaHeTo Ha cTOlHOCTWUTE OT
MbpPBMSA NPOGIUA € HUCKO U ce yBennyasa
npv cregBawute asa.

CbCTaBbT OT arpoOXMMUYECKUTE
rokasaTenu Ha No4YBeHUTe Npoguan BbLB
MEXAypeaoBOTO pasCTosHWE e npefa-
cTaBeH B Tabnuua 2.

average degree of acidity ranging from
4.0 (20-40 cm) to 5.9 (40-60 cm). On
average, pH is 5.3 at a depth of 0-20 cm,
at the next depth of 20-40 cm it is 4.9
(pH) and for 40-60 cm it is the highest -
5.3 (pH). The variability of the first profile
is low and increases in the next two.

The composition of agrochemical
indicators of soil profiles is presented in
Table 2.
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Tabnuua 2. CbCTaB Ha arpoXMMMYecK1MTe nokasaresin OT NoYBEHUTE NPonNn B
MeXaypeAoBUTe NPOCTPaHCTBa Ha copT ,,EneHa
Table 2. Composition of the agrochemical indicators of soil profiles in the inter

row spacing of 'Elena’ cultivar

MNouBeHn Xymyc
npocunu PH s N- NH4+NO3| 7205 | KO Hﬁmﬁs
Soil
profile H,O | KCI mg / kg mg/100g| %
cm

Minimum 5.2 | 4.7 115 1.6 |13.5| 1.53
Maximum 6.2 | 5.9 25.3 25.4 |150.6| 2.57

0-20 cm CpegHo/Mean 5.71] 5.3 15.15 8.25 [29.29 2.13
CtaHg. rpewka/StError 0.13]0.14 1.48 240 |4.61] 0.11

CtaHA. oTknoHeHne/StDev | 0.39|0.42 4.44 7.20 13.83 0.34

CV 6.83|7.92 29.30 87.27 47.22| 15.96

Minimum 451 4.0 15.6 0.1 [10.6] 0.98
Maximum 6.3 | 5.9 20.2 10.7 |37.0| 0.82

20-40 cm CpegHo/Mean 5.5514.97 18.12 2.92 |118.1| 1.36
CtaHg. rpewka/StError 0.21]0.23 0.50 1.22 |2.78| 0.11

CtaHA. oTknoHeHne/StDev | 0.65(0.71 1.49 3.67 [8.33]| 0.33

CV 11.71]14.28 8.22 125.6846.02| 24.26

Minimum 4.7 | 41 115 2.0 [149] 1.06
Maximum 6.7 | 5.9 24.8 8.4 [23.7] 1.85

40-60 cm CpepgHo/Mean 6.07|5.30 17.15 5.05 17.42] 1.32
CtaHg. rpewka/StError 0.47]10.41 2.87 1.31 |2.10| 0.18

CTaHA. oTknoHeHne/StDev | 0.93|0.82 5.73 2.62 [4.22| 0.37

CV 15.32/15.47 3341 51.88 [24.22| 28.03

A30THOTO CbAbpXaHWe, OTYETEHO The nitrogen content reported

BbB BLTPE PefoBOTO pPasCTosHWe, npes-
CTaBEHO B aMOHsIYHA U HUTpaTHa hopma
npy nouseH npocpun 0-20 cm e B Ana-
nasoHa 22.5-34.0 mg/kg. Mpu ocpenHs-
BaHe Ha pe3y/nTatute ce nosydvaBa Cb-
AbpxaHue Ha a3oT oT 28.6 mg/kg, koeTo
onpefena npodwuna, kato Jobpe 3ana-
ceH. XopusoHTta 20-40 cm cbuwo ce xa-
paktepusupa ¢ gobpa 3anaceHocT, Bbll-
pekn, ye asOTHOTO CbAbpXaHue Hama-
nsea wn pgoctmra pgo 25.1 mg/kg. B
npocmna 40-60 cm ce oTuMTa Ha-HUCKO
cpeaHo konuyecTtBo — 17.4 mg/kg, oTnu-
yaBalLlLlo Ce C BNCOKa CTENEH Ha BapupaHe.
B mexgypegosaTa nsoiy, asoTHOTO
CbAbpXaHue OT TpuTe AbAO60YMHM € B
AnanasoHa 11.5-25.3 mg/kg. CpepgHute
CTOMHOCTK ca Hai-BUCOKM npu npodun 20-
40 cm (18.1 mg/kg). Mpy gbN604YMHa 0-20

within the intra row spacing, represented
in ammonia and nitrate form at a soll
profile of 0-20 cm, is in the range of 22.5-
34.0 mg/kg. The average value of

nitrogen content is 28.6 mg/kg,
determining the profile as well-stocked.
The 20-40 cm horizon is also

characterized as well-stocked, although
the nitrogen content is reduced to 25.1
mg / kg. In the 40-60 cm profile, the
lowest average amount is reported -

17.4mg/kg, with a high degree of
variation.
In the inter row spacing, the

nitrogen content of the three depths is
within the range of 11.5-25.3mg/kg. The
highest mean values are found in the
profile of 20-40 cm (18.1 mg/kg). At a
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cm e no-Hucko-15.1 mg/kg n 17.1 mg/kg e
npy npogun 40-60 cm. BapupaHeTo B
CTOMHOCTUTE Ha eneMeHTa nNpu AbN60YMHA
20-40 cm e HUCKO, A0oKaTo Npu ocTaHanute
ABa npodousia e BUCOKO.

N npu Tpute nouseHu npodmna
CTOMHOCTUTE Ha hocdopa BLB BbLTPE
pefoBata nsow, ce oTYaTaT CbC 3Hauu-
TesiHo BapupaHe. MNpu abnbéounHa 0-20 cm
oT 8.7 go 120.2 mg/100 g, npu 20-40 cm oT
14.8 po 137.3 mg/100 g v npu 40-60 cm ot
54.5 po 126.6 mg/100 g. CpegHuTte cTOi-
HOCTM 3a XOpU3OHTUTE Cce YyBenunyasar C
yBennyaBaHe Ha AbnboynHaTa Ha npod-
na, cvoTBeTHO: 57.8; 76.8 n 98.5 mg/100 g
KoeTo onpegzens npoduna, Kato CUIHO 3a-
naceH. Bucokoto BapupaHe B CbAbpxaHue-
TO Ha efnieMeHTa W no-roieMmTe My CTOW-
HOCTM NPW HAKOW Npobu, MOXe fa ce npej-
nosioXu, Yye ca BCNeACcTBUE Ha KoNnyecTaa-
Ta Ha 060PCKN TOP B TO3UN CEKTOP.

Mpn npobuTe OT MexaypeposaTa
nsoly, ce oTynTa CUNHO BapupaHe Ha doc-
hopa, KoeTo Nnokassa 3Ha4YMTeSTHUTE pas/iun-
KM B KO/MuMyecTBata My Mpu OTAENHUTE
npo6u. Kato npu nouseH npocmn 20-40 cm
MUHMMasHaTa ctoHocT e 0.1 mg/100 g, a
MakcumasiHata e 10.7 mg/100 g. Haii-
BMCOKO CpefHO CbAbpXxaHue Ha dpocdop e
oTyeTeHo npu AbnbounHa 0-20 cm — 8.25
mg/100 g. BapupaHeTo Ha nokasartens e
N3K/TIOUYNTETHO BUCOKO. Mpu abnbounHa 20-
40 cm BapvauvoHHUA KOe(UUMEHT e
125.7%, npwn 0-20 cm - 87.3 cm n npu 40-
60 cm — 51.9 cm. Ha 6asa nosnyyeHute
JaHHW, MOXe [a ce onpefenun, ye Tpute
noyseHy npocnam ca ot c1abo A0 CUMHO
3anaceHy C XpaHUTENIHUA MaKpoesieMeHT
dhocadop.

BbB BbTPe pefoBOTO pas3CTosHUE
CTOMHOCTUTE Ha Kanih B XOpM30HT 0-20 cm
Bapupart ot 31.3 go 50.6 mg/100 g. CpegHo
Toii e 40.4 mg/100 g, KoeTo perucTpupa
MHOro go6pa 3anaceHoCT B TO3W MOYBEH
npocoun. Mpu Abn6ourHa 20-40 cm,
KO/IMYECTBOTO Ha efleMeHTa € BWCOKO.
CpepfHa CToMHOCT Ha kaumsa e 34.2 mg/100
g. OT aHasniM3a Ha TpeTns Xopu3oHT 40-60
Ccm, OTYeTeHUuTe CpefHu CTOMHOCTU CbLUO
ca BuUCOKM — 44.3 mg/100 g, BEpPOATHO No-
pagn OCHOBHOTO KOMMYecTBO 060OpCKM TOp
B TO3M MoYBeH nnact. OTYeTEHU ca BUCOKN
CTOMHOCTU Ha BapuauMoHHUSA KoedULUEHT

depth of 0-20 cm it is lower-15.1 mg/kg
and itis 17.1 mg/kg in the profile of 40-60
cm. The variability in values of this
element at a depth of 20-40 cm is low,
while for the other two profiles it is high.

In all three soil profiles, the values
of phosphorus in the intra row spacing
are reported with significant variations. At
a depth of 0-20 cm it varies from 8.7 to
120.2 mg/100 g, at 20-40 cm from 14.8 to
137.3 mg/100 g and at 40-60 cm from
54.5 to 126.6 mg/100 g. Mean values for
horizons increase with increasing the
profile depth, respectively: 57.8; 76.8 and
98.5 mg/100 g determining the profile as
highly stockpiled. The high variation in
the content of the element and its higher
values in some samples can be assumed
to be due to the quantities of manure in
this sector.

There is a strong variation of
phosphorus in the inter-row spacing,
indicating significant differences in the
phosphorus amount in the individual
samples. As for a 20-40 cm soil profile,
the minimum value is 0.1 mg/100 g and
the maximum is 10.7 mg/100 g. The
highest average content of phosphorus is
reported at a depth of 0-20 cm — 8.25
mg/100 g. Variability of that indicator is
extremely high. At a depth of 20-40cm
the variation coefficient is 125.7%, at O-
20cm - 87.3cm, and at 40-60cm - 51.9
cm. On the basis of data obtained, it can
be determined that the three soil profiles
are from profiles that are from slightly to
highly stockpiled with phosphorus.

The values of potassium in the
intra row spacing, at the horizon of 0-20
cm range from 31.3 to 50.6 mg/100 g. On
average, it is 40.4 mg/100 g, which
records a very good stockpile in this soil
profile. The amount of this element is
high at a depth of 20-40 cm. The average
value of potassium is 34.2 mg/100 g.
From the analysis of the third horizon 40-
60 cm, the reported average values are
high - 44.3mg/100g, probably due to the
basic amount of manure in this soil layer.
The variation coefficient is reported in
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W Npu TpUTe NoYBeHu npocnna.

Brvcokn CcTOMHOCTM Ha kKanua ca
perncTpvpaHi n B MexaypefosaTa MJioLL.
CpefiHO Hai-BUCOKO € KOSIMYeCcTBOTO My OT
AgbvnéounHa 0-20 cm — 29.3 mg/100 g,
KoeTo onpegens npodgwuna, kato pobpe
3anaceH. CbAbpXaH/eTO My Hamanssa B
HU3X0AALLA SIMHWUA B Ab/60YMHA, KaTo npu
20-40 cm e 18.1 mg/100 g, a npu 40-60 cm
e 17.4 mg/100 g. BapnpaHeTo B CbAbpxa-
HMETO Ha efieMeHTa OT npoduanTe e
BMCOKO.

OTyeTeHUTe pe3ynTatm B CbAbpxa-
HMETO Ha XyMyc, NokassaT, Ye CTOMHOCTUTe
My OT MoYBeHWUTe Ab/AG0YNHU € HUCKO,
KOETO e XapakTepHO 3a [MO4YBEHOTO
paznunuune. OT npodounnte 0-20 cm n 20-40
cm OT pefa, CbAbPXaHWETO Ha XyMyC e
CbC cpegHa cToOliHOCT — 4.6%. B
cnepsawma xopusoHT 40-60 cm HamasisBa
[0 3.9%. BapupaHeTo B CTOMHOCTMTE Ha
OpPraHMYHOTO BELLEeCTBO € BWCOKO Mpu
TpuTe AbNOOUUHN.

CbabpxaHNeTO Ha  Xymyc OT
Mexaypeavsata e Hali-B1Mcoko mpu npodoun
0-20 cm (cpeaHo — 2.1%), KoeTo onpeaensi
npocduna, kato cnabo 3anaceH. [pu
ocTaHasMTe ABe AbAOOYMHU CTOMHOCTUTE
Ha XYMYCHOTO CbAbpXaHue ca efHaksW,
cboTBeTHO 1.36% npu npodmn 20-40 cm un
1.32% npu npodmn 40-60 cm. BapupaHeTo
B CTOMHOCTUTE Ha OPraHW4yHOTO BELLECTBO
3a NbpBusa Npodua e CpesHO M BUCOKO 3a
ocTaHasmTe ABe Ab160UYNHN.

N3BOAN

B cnvBOBO HacaxjeHve Ha copT
-ENeHa“ e m3BbplleHa oueHka Ha 3ana-
CEeHOCTTa Ha noysarta C OCHOBHUTE XpaHu-
Te/THW MakKpoesieMeHTn — asoT, dhocgop K
Kanunin B nouseHn npocpman 0-20 cm; 20-
40 cm u 40-60 cm B oTgenHuTe
AbNO0OYMHN Ha nouBeHMTe npodunnm e
OTYETEHO CbAbPXAHNETO Ha Xymyc U pH.

Pesyntatute nokassatr gobpa 3a-
naceHoCT Ha noyeaTa ¢ gpocdhop v kanwuii
OT BbTpepesoBaTa NnoLy Ha AbpBeTara u
Ha a30T OT noyseH npodun 0-20 cm.

B mexpgypenoBute npocTpaHcTBa €
perncTpupaHo HUCKO CbAbpXaHue Ha a3oT.
OTueTeHa e OT cnaba [0 cpefHa 3anace-

high values for all three soil profiles.

The high values of potassium are
reported also in the inter row area. On
average, the highest content is 23.93
mg/100 g at a depth of 0-20 cm, which
determines the profile as well-stocked. Its
content decreases in descending line in
depth, as at a depth of 20-40 cm it is 18.1
mg/100 g, and at a depth of 40-60 cm it is
17.4 mg/100 g. The variation in the
content of this element in the profiles is
high.

The reported results for the humus
content indicate that its values from the
soil depths are low, which s
characteristic of the soil diversity. The
humus content is average 4.6% at a
depth of 0-20 cm and 20-40 cm in the
row. In the following horizon of 40-60 cm,
it decreases up to 3.9%. The variation in
the organic matter is from medium to high
at the three depths.

The humus content in the inter row
spacing is the highest in the profile of O-
20 cm (average - 2.1%), which
determines the profile as poorly
stockpiled. For the other two depths, the
humus content is the same, 1.36% for the
profile 20-40 cm and 1.32% for the 40-60
cm profile. The wvariation in organic
substance values for the first profile is
average and high for the other two
depths.

CONCLUSIONS

In plum plant of "Elena" cultivar, an
assessment of the soil's stock with the
basic nutritional macro elements -
nitrogen, phosphorus and potassium in
soil profiles 0-20 cm; 20-40 cm and 40-60
cm. The humus content and pH content of
soil profiles at different depths were taken
into account.

The results show a good sall
stockpile with phosphorus and potassium
from the intra row spacing of the tree area
and nitrogen from a soil profile of 0-20 cm.

A low nitrogen content was
registered in the inter row spacing.
Phosphorus stockpile was registered as
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HOCT ¢ dpocgpop. Mpw Kanus ce ycTaHOBSIBA,
ue ¢ yBe/iMyaBaHe Ha Abn6ounHaTa Ha nou-
BEHUS NPOIMA KOJIMYECTBOTO My Hamassi-
Ba. 3anaceHocTTa Ha nouysarta C XpaHuTes-

slight to average. It is found that the
potassium amount that its decreases with
the depth of the soil profile. The sail
stockpile with macroelements varies from

HWA MakpoesieMeHT Bapupa oT gobpa, npu
nouseH npodpun 0-20 cm go cpegHa npu 20-
40 cm 1 40-60 cm.

well-stockpiled at soil profile of 0-20 cm to
averagely at 20-40 cm and 40-60 cm.
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PE3OME

EkcnepumMeHTBT e npoBefeH npes
nepuopga 2014-2016 r. B WHcTuTyT nNo
3emegenve - KiocteHann c A6bAKOBUSA
copt dniopvHa, npucageH BbLPXY Bereta-
TnBHaTa nogsoxka MM 106. MNousaTa e
CUNHO  u3nyeHa KaHeneHa ropcka
(Chromic Luvisols). Pa3ctosHusitTa Ha
3acaxpgaHe ca 4,5x3m.

M3nutaHn ca cnegHute BapuaHTu
Ha TopeHe - V1 - HeTopeH (koHTpona), V2 -
3,7 kg/da N, V3 - 3,7 kg/da N + nucteH
Top Cotptrapa++, V4 - ntmum top - 370
kg/da, V5 - ntnum Top - 370 kg/da +
nncteH Top Coptlrapa++, V6 - nTuum TOp -
370 kg/da + nucteH Top Ka-bop, V7 -
nTnum Top - 185 kg/da, V8 - ntuum Top -
185 kg/da + nucteH Top Coptlrapg++, V9 -
nTnum Top - 185 kg/da + nucteH Top Ka-
Bop, V10 - nucteH Top fleiinn 2000, V11 -
nucteH Top AmuKa, V12 - nucteH TOp
Mpobop.

CpefHo 3a nepvoja Ha uscnejsaHe-
TO BapuaHTbT € nNTnum Top - 185 kg/da +
nncteH Top Coptlapg++ cratucTtuyecku
JoKasaHo yBenuyasa gobusa cbe 112,61%,
a BapuaHTbT ¢ ntnum TOop 185 kg/da +
nucteH Top Kabop — cbe 199,35%. YcTaHo-
BM Ce, Ye MPUIOXKEHNETO Ha JIMCTEH TOpP
AmunKa nosuwasa gobuea c 137,49%

M3nuTtaHnTe BapuaHTM Ha TOpeHe
He3HaunTeNHo nosuWaBaT  CPeAHOTOo
Terno Ha nioga. lNpu cpaBHUTENEH UKO-
HOMWYECKN aHa/M3 Ha BapuaHTuTe ce

SUMMARY

The investigation was carried
during the period 2014-2016 at the
Institute of Agriculture - Kyustendil,
Bulgaria with apple Florina cultivar grafted
on clonal rootstock MM 106. The trees
grown in Chromic Luvisols and planted at
4,5x3 m.

Fertilization treatments were V1 —
non fertilized (control), V2 - 3,7 kg/da N, V3
- 3,7 kg/da N + foliar fertilizer SoftGuard++,
V4 — chicken manure - 370 kg/da, V5 -
chicken manure - 370 kg/da + foliar fertilizer
SoftGuard++, V6 - chicken manure - 370
kg/da + foliar fertilizer CaBoron, V7 -
chicken manure - 185 kg/da, V8 - chicken
manure - 185 kg/da + foliar fertilizer
SoftGuard++, V9 - chicken manure - 185
kg/da + foliar fertilizer CaBoron, V10 - foliar
fertilizer Leili 2000, V11 - foliar fertilizer
AmiCa, V12 - foliar fertilizer ProBoron.

Average for the period chicken
manurel85 kg/da + foliar fertilizer
SoftGuard++ application increased
significantly yield with 112,61% and
chicken manurel85 kg/da + CaBoron
foliar fertilizer with 199,35%. AmiCa foliar
fertilizer increase yield with 137,49%.

Fertilizer treatments insignificant
increased average fruit weight. In
comparative economic analysis of the
variants was established that fertilization
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YCTaHOBEHU, Ye TOPEHETO BANSIE MOJIOXKN-
TeNIHO 1 BOAM A0 NO-BUCOKA e(DEKTUBHOCT
B 16b/IKONPON3BOACTBOTO.

KntouoBu aymmn: ss6b/1Ka, TOPeHe,
[o6uB, cpeaHo Terso Ha nnoga,
MKOHOMMWYECKN aHaNn3

YBO/[,

Abbnkata (Malus domestica Borkh.)
€ elH OT OCHOBHUTE OBOLLHW BUAOBE,
otrnexgaHu B bbnrapua. lNpes 2012 r.
HacaxpgeHusaTa c¢ A6bakM ca 52,4 xun.
aka, 26% 0T TpaliHnTe HacaxaeHus. Haii-
pasnpocTpaHeHuAT copT e  3naTHa
npesb3xogHa — 16,7% oT nnowurte, cneg-
BaH oT dnopuHa — 15,0%. Npu cpaBHsBa-
He Ha JaHHuTe 3a copToBaTa CTPyKTypa C
2007 r. HaR-ronaAMo yBesiMyeHne Ha nno-
wmTe ce Habnwgasa npy copT ®noprHa —
cbCc 148,5%. B o6nacTt KrocteHgun Haii-
pasnpocTpaHeHusT copT e dnopuHa, KoTo
npe3 2012 r. yBenuyasa NAoWNUTE CU CbC
127% B cpaBHeHue ¢ 2007 1. (xxx, 2013).

A30THOTO TOpEHe yBennyasa [06u-
Ba 0T copT GoldRush’ B CALL (Wargo et
al., 2003), ot Golden Delicious Reinders®
B Cbpb6us, HO HesHaumTenHo (Mili¢ et al.,
2012) wn ro noHwkaBa npu copT
Charavnitsa B benapyc (Ryabtseva et al.,
2005).

JlluctHOoTO nNopgxpaHBaHe BoOAM A0
yBenuyaBaHe Ha obvBuTe nNpu copTose-
Te Golden n Red Delicious B WpaH
(Jafarpour and Poursakhi, 2011), npwu
Galarina (Palt) B Mpak (Azad, 2009), npwu
GoldRush (Wargo et al., 2003), npwu
Generos u Florina B PymMmbHUA (Sinziana,
2016), npyn Anna (Mosa et al., 2015), npu
COOP 10 (Radomirska and Sotirov, 2009)
n Granny Smith B Bbnrapus (Radomirska,
2011; Sotirov et al., 2012). MpunioxeHue-
TO Ha 6uo-TopoBe uUMa MOJOXUTESEH
edekT BbpXy NPOAYKTUBHOCTTA Ha S0bL/I-
KOBM AbpBeTa OT copT Ariwa B [Nonwa
(Rozpara et al., 2014). KoM6GuHMpaHOTO
BHacsiHe Ha MNOYBEHW W NNCTHW TOpPOBE
nosuMwasa goobwsute npu  Golden
Delicious B NpaH (Amiri et al., 2008) n npu
Starkrimson u#  Golden Delicious B
PymbHUA (Hangan and Fit, 2010).

has a positive and higher efficiency in
apple production.

Key words: apple, fertilization,
yield, average fruit weight, economic
analysis

INTRODUCTION

The apple (Malus domestica Borkh.)
is one of the main fruit crops growing in
Bulgaria. In 2012 the apple plantations
were 52,4 thousand dca, 26% of the
permanent crops. The most common
variety was Golden Delicious — 16,7% of
the area, followed by Florina — 15,0%.
The comparison of the data on the variety
structure with the data of 2007 reveals
that the greatest increase was observed
for the area of the Florina variety — by
148,5%. The most common variety in
Kyustendil region was Florina, which in
2012 increases its area by 127%
compared to 2007 (xxx, 2013).

Nitrogen fertilization increased the
yield of ‘GoldRush’ apple in USA (Wargo

et al, 2003), of Golden Delicious
Reinders® apple in Serbia, but not
significant (Mili¢ et al., 2012) and

decreased the vyield of Charavnitsa in
Belarus (Ryabtseva et al., 2005).

Foliar fertilizer application
increased the yield of Golden and Red
Delicious apple in Iran (Jafarpour and
Poursakhi, 2011) of Galarina (Palt) in Iraq
(Azad, 2009), of GoldRush (Wargo et al.,
2003) of Generos and Florina in Romania
(Sinziana, 2016) of Anna (Mosa et al.,
2015) and of Granny Smith in Bulgaria
(Radomirska, 2011; Sotirov et al., 2012).

Bio-fertilizers produced a positive effect
on the productivity of Ariwa apple trees in
Poland (Rozpara et al., 2014).

Combination of soil and foliar treatment
increased the yield of Golden Delicious in
Iran (Amiri et al, 2008) and of
Starkrimson and Golden Delicious in
Romania (Hangan and Fit, 2010).
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Pesyntatute OT HayyHu wu3crnep-
BaHVA NokasBar, Ye a30THOTO TOpPeHe e ¢
NonoXnTeNneH edekt BbPXY KayecTBOTO
Ha nnoga (Mili¢ et al.,, 2012), oTpuyaTte-
neH (Ryabtseva et al.,, 2005) wnm 6e3
BnnsaHue (Wargo et al., 2003). J/IuCTHOTO
nogxpaHeaHe 3HauYWTENIHO MOBMLIABA
cpefHoTo Terno Ha nnoga (Azad, 2009;
Jafarpour and Poursakhi, 2011; Mosa et
al.,, 2015). KomnnekcHOoTo TOpeHe —
JINCTHO ¥ MOYBEHO MOBMLLABA KAYECTBOTO
Ha nnoga (Amiri et al., 2008; Blagov et al.,
2012).

Kopenauusita mexgay 3axapute u
KUCeNMHUTE B N/I0A0BETE € NOJIoXNUTENHA
(Jivan and Sala, 2014), R®=0,43*
(Bochis, 2012), oTpuuatenHa wnam He e
yCTaHOBeHa B3aumoBpb3ka (Jivan and
Sala, 2014). MNpu ycnosus Ha JIMCTHO
TOpeHe € YyCTaHOBEHa MOJIOXUTENHA KO-
penauua mMexay cpefHus gobus u Terno-
TO Ha nsoja (RZ:O,79**) N He3HauuTesHa
Mexay nobusa n 3axapute (RZ:O,OZ n.s.)
1 Mexay fo6uBa u kucenmnute (R°=0,018
n.s.) (Bochis, 2012).

A30THOTO TOpPEHe yBesMyaBa HeT-
Huna pgoxog ot U.S.$ 5,688 o $10,954/ha
B CpaBHEHWe C HeTopeHaTa KOHTpona, a
npu NINCTHOTO MoAxXpaHBaHe e nosy4vyeHa
Hali-BMcoKa nasapHa ueHa (Wargo et al.,
2003). [onbnHuTenHWTEe pasxogu  oT
JINCTHOTO TOpPEHe ca MUHWMa/IHA U He
B/IMAAT BbPXY MKOHOMMYECKaTa edqIKTUB-
HocT (Radomirska, 2011).

Lenta Ha ekcnepumeHTa e ga ce
YCTaHOBW B/INSIHUETO HA MWHEPasHOTO,
OpPraHMyHOTO W JINCTHOTO TOPEHe BbLPXY
N10A0AABaHETO U MKOHOMMYEcKaTa ediek-
TUBHOCT Npu A6BLAKOBM AbpBeTa OT CopT
dnopuHa.

MATEPVAJT N METOOU

EKkcnepMmMeHTbLT e npoBefeH npes
nepuopga 2014-2016 r. B WHcTUTYT no
3emegenve - KiwocteHoun ¢ aA6bAKOBUSA
copt driopvHa, npucajeH BbPXY Bereta-
TmBHaTta nognoxka MM 106. MNouBaTa e
CUJIHO n3/yXeHa kaHeneHa ropcka (Chromic
Luvisols). PascTtosHusATa Ha 3acaxpjaHe ca
4,5x3m. N3nutaHn ca cnepgHute BapuaHTu

The research results showed, that
N-fertilization had a great effect on fruit
quality (Mili¢ et al.,, 2012), decreased
mean fruit weight (Ryabtseva et al., 2005)
and had no effect (Wargo et al., 2003).
Foliar spray significantly increased fruit
fresh weight (Azad, 2009; Jafarpour and
Poursakhi, 2011; Mosa et al., 2015). The
application of complex fertilization of the
soil and foliar fertilization improved apple
fruit quality (Amiri et al., 2008; Blagov et
al., 2012).

Correlation between sugars and
acids in fruits was positive (Jivan and
Sala, 2014), R?=0,43** (Bochis, 2012),
negative or had not correlation (Jivan and
Sala, 2014). Under foliar fertilization
conditions were found positive
correlations between average fruit yield
and fruit mass (RZ:O,79**), correlation
between average fruit yield and sugar was
(R2:0,02 n.s.) and average fruit yield —
acids was (R°=0,018 n.s.) (Bochis, 2012).

The N treatments increased net
returns by U.S. $5,688 to $10,954 per ha
compared with unfertilized controls and
foliar applications produced the greatest
net crop market value (Wargo et al.,
2003). The additional costs for the foliar
fertilization were minimal and had not
affected economic efficiency (Radomirska,
2011).

The aim of the experiment is to
determine the effect of mineral, organic
and leaf fertilization on the production and
economic efficiency of Florina apple trees.

MATERIAL AND METHODS

The investigation was carried
during the period 2014-2016 at the
Institute of Agriculture -— Kyustendil,
Bulgaria with apple Florina cultivar grafted
on clonal rootstock MM 106. The trees
grown in Chromic Luvisols and planted at
4,5x3 m. Fertilization treatments were: V1 -
non fertilized (control); V2 - 3,7 kg/da N -
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Ha TopeHe: V1 - HeTopeH (koHTpona); V2 -
3,7 kg/da N - amoHueBa cenutpa; V3 - 3,7
kg/da N + nucteH Top Coptlapg++ - 120
ml/da; V4 - ntnum Top - 370 kg/da; V5 -
ntman Top - 370 kg/da + nucteH TOp
Coptlrapg++ - 120 mi/da; V6 - ntnum TOp -
370 kg/da + nucteH Top Ka-bop - 60 ml/da;
V7 - nTnum Top - 185 kg/da; V8 - nTnum Top -
185 kg/da + nucteH Top Coptlrapa++ - 120
mil/da; V9 - ntnum Top - 185 kg/da + nucteH
Top Ka-Bop - 60 ml/da; V10 - nucteH Top
Neiinm 2000 - 100 ml/da; V11 - nucTeH Top
AmmnKa - 150 ml/da; V12 - nucteH Top
Mpobop - 50 ml/da.

XumMuyeH cbCTaB Ha  TOpOBeETE:
AmMoHveBa cenutpa - 33%; [MMtnum TOp
(,BaneHtnH leoprues - Banguc” ET) - N >
3%, P,Os > 2%, K,O > 1,5%, opraHu4Ho
BelectBo > 60%, Fe 1000 mg/kg, Zn 250
mg/kg, Mg 5000-6000 mg/kg, Cu 50mg/kg,
B 7 mg/kg, Mo 8 mg/kg, Co 2 mg/kg, Ca
15000-20000 mg/kg, Mn 200-300 mg/kg;
Coptlrapg++ - N > 5%, P,Os > 4%, K,O >
3%, Cu > 0,02%, Zn > 0,01%, XxuTo3aH >
2,6% opraHnyHn BewecTtea > 14%; Ka-bop
- K,0 12%, CaO 6%, B 1,5%; Jleiinn 2000 -
N 9%, P,Os 3%, K,O 65, Fe 1,6%, Cu 0,8%,
Zn 1,2%, Mn 0,4%, anrMHMHOBA KUCE/IMHA >
1,4%, ekcTpakT OT MOPCKM Bogopacnv >
18%; AmuKa - N 5%, CaO 14%, opraHuyHu
BewlectBa 7%, aMuHokucenuHu 10%;
Mpobop - N 5%, B 14%, opraHuyHu
BewecTBa 15%.

OTunTaHn ca cnefHuTe nokasaTesnu:
[o6ws, kg/abpBo; MIHAEKC HA NEPUOANYHOCT
B nnogopgasaHeTo - UMM = A-B/A+B.100, %,
kbageto A un B e pobuBbT npe3 pase
nocnegosaresiHn rognHun, kato 0-40% ca
pefoBHo nnogopasawin, 40-75% ca He
pA3Ko nepuoguyHo nnogogasatiy, 75-100%
ca pA3KO NepuvogMuyHO  Naofofasallu;
CpefHo Terno Ha nnofa, g; Kayectso Ha
nnogosete - knac ,Ekctpa”’, Knac | n Knac
11,%; XvMn4yeH cbCTaB Ha M1040BETE - CYX0
BELLEeCTBO - pedipakTOMETPUYHO; 3axapu -
no LWoopn; KACEMUHW - TUTPUMETPUYHO
(Stanchev et al., 1968); 3a cpaBHUTENHUS
WKOHOMWYECKN aHann3 Ha BapuaHtute e
usnons3eBaHa cuctemMa OT MoKasaTesnu:
cpefeH pobws, kg/da; 6pyTHa npogykuwms,
Iv/da; npousBogctBeHn pasxogu, Iv/da;
HeTeH pgoxopg, Iv/da u Hopma Ha Bb3BpPb-
waemocT, %; KoedmumeHT Ha Kopenauus

ammonium nitrate; V3 - 3,7 kg/da N +
foliar fertilizer SoftGuard++; V4 — chicken
manure - 370 kg/da; V5 - chicken manure -
370 kg/da + foliar fertilizer SoftGuard++;
V6 - chicken manure - 370 kg/da + foliar
fertilizer CaBoron; V7 - chicken manure -
185 kg/da; V8 - chicken manure - 185
kg/da + foliar fertilizer SoftGuard++; V9 -
chicken manure - 185 kg/da + foliar
fertilizer CaBoron; V10 - foliar fertilizer
Leili 2000; V11 - foliar fertilizer AmiCa;
V12 - foliar fertilizer ProBoron.

Chemical composition of fertilizers:
Ammonium nitrate - N 33%; Chicken
manure (“Valentin Georgiev — Valdis ET") -
N > 3%, P,0Os5 > 2%, K,O > 1,5%, organic
matter > 60%, Fe 1000 mg/kg, Zn 250
mg/kg, Mg 5000-6000 mg/kg, Cu
50mg/kg, B 7 mg/kg, Mo 8 mg/kg, Co 2
mg/kg, Ca 15000-20000 mg/kg, Mn 200-
300 mg/kg; SoftGuard++ - N > 5%, P,Os5 >
4%, K,0 > 3%, Cu > 0,02%, Zn > 0,01%,
chitosan > 2,6% organic matter > 14%;
CaBoron - K,O 12%, CaO 6%, B 1,5%;
Leili 2000 - N 9%, P,0Os 3%, K20 65, Fe
1,6%, Cu 0,8%, Zn 1,2%, Mn 0,4%,
alginic acid > 1,4%, seaweed extract >
18%; AmiCa - N 5%, CaO 14%, organic
matter 7%, amino acids 10%; ProBoron -
N 5%, B 14%, organic matter 15%.

The following parameters were
investigated: Yield, kg/tree; Alternate
bearing index - ABI = A-B/A+B.100, %,
when A and B are the yield in two
consecutive years, 0-40% - no alternate
bearing, 40-75% moderate alternate
bearing, 75-100% - alternate bearing;
Average fruit weight, g; Fruit quality -
"Extra” Class, Class | and Class Il, %;
Chemical composition of fruits - dry matter
- refractometric  determination; total
sugars - Schoorl method; acids -
determination by titration, sugar:acid ratio
(Stanchev et al., 1968); For the
comparative economic analysis of the
treatments a system of indicators was
used: average yield, Kkg/da; gross
production, BGN/da; production costs,
BGN/da; net income, BGN/da and rate of
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() - meTog Ha Pearson (Daniel and Kostic,
2015); Cratuctuyecka o06paboTka Ha
JaHHuTe - efHod)aKTOpeH [AMCNepCUoHeH
aHanu3 LSD (Maneva, 2007).

PE3YJITATU N OBCBXXOAHE
Mpe3 nbpBarta rogMHa Ha wscneg-
BaHeTO JBara BapuaHTa C amoHMeBa
cenutpa [JokasaHo yBenuuyasaT fo6uBa
(Tabnuua 1).

return; Pearson correlation coefficient (r)
(Daniel and Kostic, 2015); Statistics
analysis LSD (Maneva, 2007).

RESULTS AND DISCUSSION
Both variants of ammonium nitrate
increased the yield significant only in the
first year of the study (Table 1).

Tabnmuya 1. Jo6us, kg/gbpBO; MHAOEKC Ha MNEepPMOAUYHOCT B MN10404aBaHETO

(LNM) npu copt ®iopuHa, %

Table 1. Yield, kg/tree; alternate bearing index (ABI) in Florina apple, %

FognHa/Year CpepgHo/Average NMM/ABI
Bapl./laHT kg/abpBo
Variant 2014 2015 2016 ﬁ éﬂ}trse %  2014-2015 2015-2016
V1 st 817 2760 6,09 1395 100,00 54,32 63.85
V2 238* 3990 5,09 2293 164,37 2527 77.37
V3 242* 3758 14,37 2538 181,93 21,66 44,68
LSD 0,05 12,04 ns ns ns
sdf  4,91/6,94
V1 st 817 2760 6,09 13,95 100,00 54,32 63,85
V4 19,60 37,18 11,97 2292 164,30 30,96 51,29
V5 335 2508 2514* 27,91 200,07 14,37 0,12
V6 26,8* 2898 2444* 26,74 191,68 3,01 8,50
V7 19,10 3825 17,88 2508 179,78 33,39 36,29
V8 255% 37,37 2612*  2966* 212,61 18,88 17,72
VO 343% 4572 4526%* 41,76 299,35 14,27 0,51
LSD 0,05 14,87 ns 14,66 14,36
sdf  7,08/3,33 6,08/6.45 6,84/2,97
V1 st 817 2760 6,09 13,95 100,00 54,32 63,85
V10 293* 3651 2526 30,36 217,63 10,96 18,21
Vil 41,7 2511 32,59*  3313* 237,49 2483 12,96
V12 200 3756 565 21,07 151,04 30,51 73,84
LSD 0,05 20,52 ns 14,37 18,4
sdf  9,08/4,89 6,36/9,2 8,15/2,33

* - P<0,05, ** - P<0,01, ** - P<0,001, ns - HegokasaHa pa3nuka/non significant

Mpes ,npasHnTe” N0 OTHOLLEHWE Ha
[o6uBa rogMHN BHACAHETO Ha MTU4YM TOp
B KOMOVHaUMA C SIMCTEH CTATUCTUYECKM
[oKa3aHo yBesiMyaBa BesiMymHarta Ha us-
cnepsaHua nokasares. MNogo6Hu pesyn-
Tatu ca nonyveHu ot Amiri et al. (2008) n
Hangan and Fit (2010).

MpunoxeHnetro Ha  TOpoBeTe
Neiinn 2000 n  AmuKa yBenvyaBsart
[obvea oT copT ®nopuHa.

Mpe3 ,nbsHata” 2015 r. BAUSHMETO

In the "off" years chicken manure
application in combination with foliar
fertilizers  statistically increased the
magnitude of the this parameter, as in
Amiri et al. (2008) and Hangan and Fit
(2010).

Leili 2000 and AmiCa fertilizers
application increased the yield of Florina

apple.
During the "on" 2015, the impact of
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Ha BapuaHTMTe Ha TopeHe BbpXy Jobusa
€ HeeAHOMoCOo4Ho.

CpefiHo 3a nepuoja Ha u3cnenpaHe-
TO BCWYKM U3NUTBaHW BapuaHTW Ha ToOpeHe
yBenuyasaT pao6usa. [loBuleHMETO Hapg,
KOHTpoO/iaTa e CTaTucTUYecKn foKasaHo npu
TopeHe ¢ nTnum Top 185 kg/da + nucteH
Top Coprlapg++ - cbc 112,61%, ntnum
Top 185 kg/da + nucteH Top Ka-Bop — cbe
199,35% n npwu nucteH Top AMuKa — cbeC
137,49%.

MpunoxeHuweto Ha ntvynm TOp 185
kg/da, Ha yeTupnTe BapmaHTa C KOMOUHU-
paHo BHacsiHe Ha NTUYX 1 INCTHU TOPOBE U
Ha Jleiinn 2000 u AmuKa Hamanssat
anTepHatMBHOCTTa. WHAEKCHT Ha nepuo-
OVYHOCT B N/iofoAaBaHeTo e B rpynara Ha
pefoBHO nogogasawmte — go  40%.
[bpBeTata OT HeTOpeHus BapuaHT ca He
pPSA3KO NeproanyHO Naogojasallu.

TopeHeTo C amoHueBa cenuTpa
NnoHMWxaBa CcpegHoTo Terao Ha nnoga c
2,6% cpefHo 3a nepuoga, Kato pasfnuvkaTa
e HefokazaHa (Tabnvua 2).

fertilization on yield was dissimilar.

Average for the period, all tested
fertilization variants increased the yield.
The increase over the control was
significant in fertilization with chicken
manure 185 kg/da + SoftGuard++ - by
112,61%, chicken manure 185 kg/da +
CaBoron - by 199,35% and for leaf
fertilizer AmiCa - with 137,49%.

The application of chicken manure
185 kg/da, the four combinations with
chicken and leaf fertilizers application and
Leili 2000 and AmiCa reduced the
alternate bearing. The ABI was in the
group of no alternate bearing - up to 40%.
Trees of the unfertilized variant were in
the group of moderate alternate bearing.

Ammonium nitrate fertilizing
reduced insignificant the average fruit
weight by 2,6% on average for the period
(Table 2).

Tabnuuya 2. CpeaHo Terno Ha naoga Ha copTt PiopuHa, g
Table 2. Average fruit weight in Florina apple, g

FognHa/Year

B\jl;rli/laa:tT 5014 5015 5016 CpepHo/Average
g % g % g % g %
V1 st 154 100,0 158 100,0 149 100,0 154 100,0
V2 162 105,2 133 84,20 154 103,4 150 97,40
V3 174 113,0 163 103,2 152 102,0 163 105,8
LSD 0,05 ns ns ns ns
V1 st 154 100,0 158 100,0 149 100,0 154 100,0
V4 168 109,1 152 96,20 154 103,4 158 102,6
V5 169 109,7 173 109,5 165 110,7 169 109,7
V6 180* 116,9 143 90,50 159 106,7 161 104,5
V7 170 110,4 173 109,5 154 103,4 166 107,8
V8 175 113,6 165 104,4 166 111,4 169 109,7
V9 177 1149 176 111,4 148 99,30 167 108,4
LSD 0,05 24,04 ns ns ns
sd/f 11,45/1,12
V1 st 154 100,0 158 100,0 149 100,0 154 100,0
V10 174 113,0 172 108,9 162 108,7 169 109,7
Vil 176 114,3 174 110,12 161 108,1 170 110,4
V12 177 1149 157 99,40 159 106,7 164 106,5
LSD 0,05 ns ns ns ns

* - P<0,05, ns - HegokazaHa pasnuka/non significant
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YBenuuaBaHeTO Ha TopoBaTa Hopma
Ha NTUYMA TOp BOAM [0 He3HauuTesHO
NOHMXaBaHe Ha CpPefHOTO Terslo Ha nnoja
npes ABe OT roAMHWTE U CPefHO 3a ekcrne-
pumeHTa, a npe3 2016 r. He oka3Ba BNUA-
HVe BbpXy napameTbpa. BHacAHeTo Ha
nTnun Top 185 kg/da nosuwasa uscnegsa-
HuA nokasaren cwuc 7,8%, a Hopmarta 370
kg/da — ¢ 2,6% Hag KoHTponarta, KaTto
pasnuknTe ca He3HaUYUTE HN.

KomMbrHMPaHOTO BHACSAHE Ha NTWU4YK
TOp + NIMCTHU TOPOBE HE3HAUUTESTHO HaA-
BMLLABa cpeHOTO Terno Ha nnoga ot 4,5
00 9,7%. CaMOCTOATENHOTO NPU/IOXEHNE
Ha /IUCTHUTE TOpPOBe MOoBULLABA Kadyec-
TBeHUsA nokasarten ot 6,5% npu Mpobop
0o 10,4% npu AMuKa 6e3 ctatuctmyecka
[0Ka3aHoCT.

CpefHo 3a nepuoja BapuaHTbLT C
aMoHuVeBa cennTpa MoHmkaBa CbAbpxa-
HMETO Ha CyxoTo BellecTBo ¢ 3,12%, a
KOMOMHaumMaTa ¢ INCTHO nogxpaHeBaHe —
¢ 5,62% B cpaBHeHWe C KOHTpo1aTa.

YBenuyasaHeTo Ha Hopmarta Ha
NTUYMA TOP MOHWXKAaBa CYXOTO BeLLECTBO
Ha nnogoseTe ¢ 3,7% npu 185 kg/da n ¢
4,37% npu 370 kg/da B cpaBHeHve C
HeTopeHus BapuaHT. Mpy KOMBUHUPaHO-
TO BHacfiHe Cce YCTaHOBWU MO-rOAISMO
NMOHWXEHWEe NpU Mo-HNUCKata Hopma — 3a
Cotptlrapg++ — ¢ 5,62 n 2,5% un 3a Ka-
Bop — ¢ 9,37 n 5% cbLOTBETHO.

TpeTtupaHeto c Jleiinn 2000 He
oKasBa B/MSIHME BbPXY CYXOTO Bellec-
TBO, a Mpu [Apyrute JSIMCTHU TOPOBE TO
noHmxasa Ao 3,7% npu AmuKa.

[Bata BapuaHTa C amoHueBa
cenntpa MnoHWxaBaT B eflHaKkBa CTeneH
CbAbPXaHNETO Ha KNCETTUHMN.

BapmaHTuTe ¢ NTMYM TOp NOHWXa-
BaT KUCE/IMHUTE, KaTo No-rosiiMoTO NOHU-
XeHne npu no-Huckara Hopma — ¢ 8,89%
B CpaBHEHWe C KOHTponaTa, a KOMOWHK-
paHOoTO MPUIOXEHUE NOHWXaBa CTOMHOCTTa
Ha nokasaTtens B No-rofisimMa CTeneH.

Mpu NUCTHWUTE TOPOBE Ce YyCTaHOBYU
NoHWKaBaHe Ha kKucenuHute po 20%
Neiinn 2000, a npu Mpobop noBuliaBaHe
€ 2,22%.

The increase in the chicken
manure rate decreased insignificant the
average fruit weight during two years and
average for the experiment, and in 2016
had not affect the parameter. Chicken
manure 185 kg/da application increased
the parameter by 7,8% and the rate of
370 kg/da - by 2,6% above the control,
the differences were insignificant.

Combined application of chicken
manure + foliar fertilizer increased
insignificant the average fruit weight from
45 to 9,7%. The foliar fertilizers
application increased insignificant the
quality parameter from 6,5% in ProBoron
to 10,4% in AmiCa.

Average for the period, the
ammonium nitrate treatment reduced the
dry matter content by 3,12%, and the
ammonium nitrate + leaf application was
5,62% compared with the control.

The increase in chicken manure
rate reduced the fruit dry matter content
by 3,7% at 185 kg/da and by 4,37% at
370 kg/da compared to the unfertilized
standart. In the combined application a
higher decrease was recorded for the
lower rate - for SoftGuard++ - by 5,62
and 2,5% and for CaBoron - by 9,37 and
5% respectively.

Leili 2000 application had no effect
on dry matter, and for other leaf fertilizers
it decreased to 3,7% for AmiCa.

Both variants of ammonium nitrate
reduced the acid content to the same
extent.

Chicken manure treatments
reduced acidity, with a larger decrease
was at a lower rate of 8,89% compared to
the control, and combined application
decreased the value of the parameter to
a greater extent.

Foliar fertilizers decreased acids
content to 20% in Leili 2000 and in
ProBoron acids increased with 2,22%.
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BCWMUKM  UM3NMTBaHM BapuaHTW Ha
TOPEHE MOHWXABAT CbAbPKAHWMETO Ha
3axapwv oT 2,24% npun AmunKa po 7,79% npwu
nTnum Top 185 kg/da + nucTteH Top Ka-Bop.

Kopenauyusita mexpgy pobusa ot
Knac ,Ekctpa’ u cpegHoTO Tersio Ha
naoga € nosIoKUTENHa npu  BCUYKK
BapuaHTu. KoednumneHTsT Ha Pearson (r)
Bapupa ot 0,26 go 0,99 (Tabnuua 3). He
Ce yCcTaHOBM onpejesieHa B3avMOBpb3ka
mMexay pobvsa uM cpegHoOTO Tersio Ha
nnoga, a B nscnegsaHe Ha Bochis (2012)
Kopenauusita e nofoknTenHa.

All fertilizer treatments reduced the
sugar content from 2,24% in the AmiCa
to 7,79% in chicken manure 185 kg/da +
CaBoron foliar fertilizer.

The correlation between “Extra"
yield and the average fruit weight was
positive for all treatments. The Pearson
coefficient (r) ranged from 0,26 to 0,99
(Table 3). No definite relationship was
found between the yield and the average
fruit weight, and in a Bochis study (2012)
the correlation was positive.

Tabnmua 3. KoedmumeHTM Ha Kopenaumsi Ha Pearson () mexay HsiKou
penpoayKTMBHM N Ka4eCTBEHWN NMoKasaTenu Ha nsoga Ha copT dsiopuHa
Table 3. Pearson correlation coefficients (r) between some reproductive and fruit

quality parameters of Florina apple

BapuaHT KoedwmuwmeHT Ha Kopenauus r/Correlation coefficient r
Variant An.,E-CtTn A-Cctn  A-CB A-3 A-K  CTn-CB CTN-3 CTMN-K CB-3 CB-K 3-K
Y,E-AFW Y-AFW Y-DM Y-S Y-A AFW-DM AFW-S AFW-A DM-S DM-A S-A
V1 0,88 0,88 -0,12 -0,57 -0,31 -0,58 -0,90 -0,73 0,88 0,98 0,96
V2 0,99 -0,67 -093 0,89 -0,66 0,36 -0,25 -0,11 -0,99 0,89 -0,93
V3 099 042 0,72 0,99 -059 -0,33 0,28 -0,98 0,82 0,14 -0,45
V4 0,97 -0,33 0,93 0,99 -0,22 -0,66 -0,41 -0,85 0,96 0,16 -0,13
V5 0,85 -0,01 -0,99 -0,81 -0,82 -0,09 0,60 -0,55 0,75 0,88 0,34
V6 0,26 -0,41 0,70 0,68 0,88 -0,94 -0,95 0,08 0,99 0,28 0,25
V7 099 066 -005 083 084 -0,78 097 0,15 -0,60 0,50 0,40
V8 0,91 -0,61 -0,02 -0,02 0,83 -0,78 -0,78 -0,95 0,99 0,54 0,54
V9 0,99 -0,50 0,98 0,99 047 -0,65 -0,57 -099 0,99 0,63 0,55
V10 0,95 0,67 -0,63 -0,40 -0,43 -0,99 -0,95 -0,96 0,96 0,97 0,99
V11 0,88 0,18 -0,45 0,06 -0,55 0,80 0,99 -0,92 0,87 -0,50 -0,87
V12 0,52 -0,45 -0,66 -0,53 -0,78 -0,65 -0,76 -0,50 0,99 0,98 0,95

4 ,E” — po6us ot knac ,Ekctpa’lY,E"- yield "Extra” Class

[ — no6us/Y- yield

CTMN - cpeaHo Terno Ha nnoga/AFW — average fruit weight

CB - cyxo Bewectso/DM — dry matter
3 — 3axapw/S - sugars
K — kucenuHu/A — acids

Bpb3kata mexay fobusa U CyxoTo
BELLECTBO € cpefHa oTpuuartesniHa npu
TpuTe BapuaHTa C JINCTHO MOAXpaHBaHe
W CUMIHA NOJIOKUTENHA NPV ABETEe HOPMU
nTnym Top + Ka-bop.

YcTaHoBW Ce CW/IHa MOJIoXUTEsTHA
B3aMMOBpb3ka  Mexay  pgobusa K
3axapute npu gearta BapuaHta C
amMoHWeBa cenutpa, npu ABeTe HOpMU
nTMYM TOp W Npu ABeTe KoMGuHauuu ¢
Ka-Bop.

The relationship between yield and
dry matter was moderate negative in the
foliar application treatments and strongly
positive for both chicken manure rates +
CaBoron.

There was a strong positive
correlation between yield and sugars in
both ammonium nitrate treatments, at
both chicken manure rates and in both
combinations with CaBoron.
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Bpb3kata mexay gobvisa u kucenu-
HWTe e cpefHa oTpuuatenHa npy camo-
CTOATE/THOTO NPUIOKEHNE Ha TPUTE JIMCTHU
Topa W Mpy BapuaHTUTE C amoHWeBa
cenuTpa u cpegHa [0 CuHa NonoxutesHa
npv gBeTe HopMK NTU4mM Top + Ka-Bop.

YcTtaHoBu ce obpaTHonponopuuo-
HaslHa 3aBWCUMOCT MeXay CpefHoTo
TEerno Ha nnoja WU CyxoTo BELLECTBO B
yCNnoBuATa Ha LWecTTe BapuaHTa C NTuyn
TOp W npu AuctHute Jlennn 2000 wn
Mpobop.

Bpb3kaTa Mexay CpefHOTO Terso
Ha nsoja v 3axapute e oTpuuartesiHa npu
JABarta BapuaHTta c ntuum Top + Ka-bop un
npw nucTtHuTe Jlerinm 2000 n Mpobop.

OT cpefHa [0 cuHa oTpuuartesiHa
e KopenauuaTa Mexay CpefHoTO Terso
Ha nfoja W KUCE/IMHUTE Mpu Tpute
BapuaHTa cbc Codptlapa++ v npu Tpute
JINCTHK TOpa.

Mpn BCWYKM BapuaHTh C JINCTHO
TopeHe (KOMOMHMPAaHO U CaMOCTOSATE/THO)
B3aMMOBpPbL3KaTa Mexay CyxXOTO Bellec-
TBO W 3axapute e CuiHa MONOXUTEesHa,
kato (r) sapupa ot 0,82 npu KOomMOGUHa-
umaTa ¢ amoHueBa cenutpa go 0,99 npwu
Mpobop, gBata BapumaHta c Ka-Bop u
nTnum Top 185 kg/da + Cohtl apa++.

B3anmoBpb3kaTa KUCEeNNHU — CYXO
BELLECTBO U KUCEJIMHWU — 3axapu e noso-
XUTENHa, Npu YeTupute KoMOuHauum c
NTUYM U INCTHU Topose n flelinn 2000 n
Mpobop.

MMpe3 oTgenHuTe rognHu U cpegHo
3a nepuoja HanpaseHUTe NPOU3BOACTBE-
HW pa3xo4n Npu BapuaHTUTE Ha TOpeHe
ca Mo-BUCOKM B CpaBHEHWE C KOHTpoarta
(durypa 1). C Hail-BUCOKa CTOMHOCT ca
pasxoauTe npu BapuaHT V9 (NnTuum Top -
185 kg/da + nucteH Top Ka-Bop - 60
ml/da) - 498 Iv/da, a Hail-HUCKa Npw KOH-
Tponata — 354 Iv/da. JonbaHUTENHUTE
NMpon3BOACTBEHN Pa3xoaun Mpu TOpeHuTe
BapvaHTK ca B pamMkuiTe Ha 46-144 Iv/da,
KOMTO ca B pes3yntar Ha HanpaseHuTe
pasxoauM 3a TOpeHe U nosy4veHarta
JONbHMTENHA NN0A0BA NPOAYKLUNA.

The relationship between yield and
acids was moderate negative of the three
foliar fertilizers and of the ammonium
nitrate variants and medium to strong
positive for both chicken manure rates +
CaBoron.

An inverse relationship between
the average fruit weight and the dry
matter was found under conditions of the
six chicken manure variants and of the
Leili 2000 and ProBoron.

The relationship between the
average weight of the fruit and the sugars
was negative in both the chicken manure
rates + CaBoron and in Leili 2000 and
ProBoron foliar fertilizers.

The average to strong negative
was the correlation between the average
fruit weight and the acids in the three
treatments with SoftGaurd++ and for the
three foliar fertilizers.

In all foliar fertilizer treatments
(combined and separately), the
relationship between dry matter and

sugars was strongly positive - (r) ranging
from 0,82 in combinations  with
ammonium nitrate to 0,99 for ProBoron,
the two variants with CaBoron and
chicken manure 185  kg/da +
SoftGurad++.

The acids - dry matter and acids -
sugars relationships were positive, for
the four combinations with chicken
manure and foliar fertilizers and for Leili
2000 and ProBoron.

During and an average for the
period, the production costs of the
fertilization variants were higher than the
control (Figure 1). The highest production
cost was the V9 variant (chicken manure -
185 kg/da + foliar fertilizer CaBoron - 60
ml/da) - 498 BGN/da and the lowest at
control - 354 BGN/da. The additional
production costs for the fertilizer variants
were within the range of 46-144 BGN/da,
which were the result of the costs
incurred for fertilization and the resulting
additional fruit production.
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Fig. 1. Production costs, BGN/da

BpyTHaTa npodykumsi B CTOMHOCTEH
n3pas, Npu U3cneiBaHnTe BapuaHtu, cneg-
Ba TEHAEHUMSTA Ha N3MEHEeHMe Ha cpeaHus
fobus. lMpe3 nepuoga Ha u3cnefBaHe e
yCTaHOBEHO, 4e OpyTHaTa Mpoaykuus oT
BCUYKN BapuaHTW Ha TOPEHe e C No-BMCOoKa
CTOMHOCT OT HeTopeHaTa KoHTpona. Mpw
CpaBHEHWE Ha BapwaHTUTE TOpPeHn ¢
as0TeH TOp M ABeTe A03U Ha MThyus Top,
[06aBsHeTO Ha JIMCTEH TOp BOAW A0 Mo-
BMCOKa 6pyTHa npoaykuus. C Hail-Bncoka
cToiiHocT e V9 — 2883 Iv/da, koeTo
npesuwasa koHTposnata ¢ 1914 Iv/da
(Purypa 2). OT BapuaHTuTe TOPEHN caMo
Cc nucteH Top AmuKa e c Hali-BMcOka
CTOMHOCT — 2292 Iv/da. Pasnukata no
TO3W nokasaTten c Apyrute Agsa JIMCTHU
Topa e 8.6 n 36%, cbOTBETHO 3a Jleinnun
2000 wn TMpobop. Mpn BapuaHTUTe C no-
BMCOKa [03a BHECEH NOYBEHO NTUYN TOP
N amoHveBa cenuTpa [obaBsAHETO Ha
nucteH Top Codhtlapa++ BoauM A0 Mo-
ronaMm edpekt, AokaTo npu Mo-HuUcKata
[03a Ha MTMyMa TOp NPeavMcTBO MMa
BapuaHTBLT C NNCTeH Top Ka-bop.
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The value of gross production in
the studied variants, had a significant
impact on the amount of the average
yield. On average for the survey period it
was found that the gross production of all
fertilization variants was higher than the
control. When comparing variants fertilized
with nitrogen fertilizer and two doses and
chicken manure, the addition of leaf
fertilizer results in higher gross production.
The highest value was V9 - 2883 BGN/da,
which exceeds the control by 1914 BGN/da
(Figure 2). Of the variants fertilized only
with leaf fertilizer AmiCa has the highest
value - 2292 BGN/da. The difference in
this indicator with the other two foliar
fertilizers is 8.6 and 36% respectively for
Leili 2000 and ProBoron. In the case of
the higher doses of soil fertilizer and
ammonium  nitrate  introduced, the
addition of foliar fertilizer SoftGuard++
results in a higher effect, whereas the
lower rate of the chicken manure
advantage was the variant of CaBoron
foliar fertilizer.

428,21

vio Vi1
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Fig. 2. Gross production and net income, BGN/da, Rate of profitability, %

HeTHUAT fgoxo e B pamkute Ha
614.5 - 2385.1 Iv/da. T[onyyeHusT
JOMb/IHUTENIEH HeTeH Aoxo4 € OoT 446
Iv/da npu V12 go 1771 Iv/da npwn V9.

BaxeH Kputepuii 3a MKOHOMUYECKa-
Ta oueHka Ha Npou3BOACTBOTO € u cebe-
CTO/HOCTTAa Ha NpOAyKUusiTa, KOATO ce
onpefens OT PaBHULLETO Ha cpegHuTe
[06VBM 1 pasMepa Ha MPOM3BOACTBEHUTE
pasxoan. OT u3NMTBaHUTE BapuwaHTu ¢
HycKa cebecToHOCT Ha npoaykumata 0.17
Iv/kg ce xapakTepusmpa BapuaHTa TOPeH C
nTnum Top - 185 kg/da + nucteH Top Ka-Bop -
60 ml/da. Haii-Bucoka ce6GecTOMHOCT Ha
npogykumuaTa cpefHO 3a nepuoja Ha
uscnefBaHe e MojlyyeHa NpyY HeTopeHust
BapuaHT — 0.36 Iv/kg.

VikoHOMKn4yecknat
Hopma Ha peHTabunHocT npw
oTrnexgaHe Ha A6bAkM  OT  copT
®nopuHa, Bapupa B rpaHuum ot 174% po
479%. Hain-edhekTnBeH e V9, cnegsaH oT
V11 — 435%, V10 — 397%, V8 — 342%,
V7 — 306%, V3 — 304%, V5 — 292%, V2 —
276%, V6 — 274%, V12 — 263%, V4 —
240% v V1 — HeTOpeH.

nokasares

Net income was in the range of
614.5 - 2385.1 BGN/da. The resulting
additional net income was 446 BGN/da at
V12 to 1771 BGN/da at V9.

An important criterion for the
economic assessment of production was
also the prime cost, which is determined
by the level of average yields and the
amount of production costs. Of the
studied variants with low prime cost of
production 0.17 BGN/kg was
characterized chicken manure - 185
kg/da + foliar fertilizer CaBoron - 60
ml/da. The highest average prime cost of
production for the studied period was
obtained in the non-fertilized (control) -
0.36 BGN/Kg.

The rate of profitability for Florina
apples ranged from 174% to 479%. The
most effective was V9, followed by V11 -
435%, V10 - 397%, V8 - 342%, V7-306%,
V3-304%, V5-292%, V2-276%, V6-274%
263%, V4 - 240% and V1 - non-fertilized.
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n3BOAN

CpefHo 3a nepuoga Ha uscnepBa-
HETO MPWIoXeHMeTo Ha ntuum Top 185
kg/da + nucteH Top Coptlapa++ ysenu-
yaBa pfobusa oOT copT ®qiopuHa CbC
112,61%, ntnum Top 185 kg/da + nucteH
Top Ka-bop — cbe 199,35% un nucteH Top
AmunKa — cbe 137,49%.

YctaHoBM ce, 4ye pgbpBeTtara oT
copt dnopuHa nnogoaasar pefoBHO Npwu
yCnoBusaTa Ha TopeHe Cc ntuum Top 185
kg/da, npu yeTnpuTe kKOMOGUHALMK - NTUYN
Top 185 kg/da u 370 kg/da ¢ nmcTHO
nogxpaHsaHe cbc Coptlapa++ u c Ka-
Bop ¥ npu camoCTOATE/IHO BHacsHe Ha
Neiinn 2000 n Ha AmuKa.

YcTaHoB/ ce, 4ye KOMOMHMPaHOTO
BHacsiHe Ha NTu4yM Top + NINCTHW TOpOBE
He3HauuTesIHO NoBULLIABA CPeHOTO Terso
Ha nioga npu copt ®nopuHa go 9,7%, a
CaMOCTOATE/IHOTO npuNoXxeHne Ha
nuctHuTe Topose Ao 10,4%.

BapvaHTuTe Ha TopeHe noHwxasaT
CbAbpXaHNMETOo Ha Cyxo BeLLecTBO,
3axapu 1 KUcesvHu B NJI0L0BETE Ha copT
®nopuHa.

Kopenauuata mexay Ao6usa oT Knac
+EKCTpA” U CpefHOTO Tersio Ha nnoga npu
dnopvHa e nonoXuTenHa npu  BCUYKU
BapviaHTU Ha TOpeHe. YCTaHOoBKXa MOJI0Xu-
Te/IHN B3aMMOBPbB3KM Ha J06MBa CbC CyXO-
TO BELLECTBO, ChC 3axXapuTe U C KUCeNNHUTE
npu gsete Hopmu nTuuu Top + Ka-bBop. Mpu
Nelinn 2000 n Mpobop Te3n Bpb3kM ca
oTpuuaTesnHW, Kakto MU Te3n Ha CpefHOTo
TErno C TpWTe nokasatenst Ha XUMWUYHUSA
cbCcTaB Ha nnoga. Mpu Te3n pgea Topa
BPb3KMTE Ha CyXOTO BELEeCTBO CbC
3axapuTe U C KUCE/IMHWUTE U Ha 3axapute C
KNCENUHNUTE ca CWUHW NONOXUTEsNTHU - (r)
Bapupa o1 0,95 o 0,99.

MonyyeHaTa GpyTHaTa MNPOAYKLMA
OT BapnaHTUTe Ha TOpPeHe e C No-BMcoKa
CTOMHOCT OT HeTopeHaTa KoHTpona. C
Hai-BMcoka CTomHocT e V9 (nTuum Top -
2,5 kg/abpeo (nouBeHo) + nucteH Top Ka-
Bop) — 2883 Iv/da, koeTo npeBuwaBa
KOHTponaTa ¢ 1914 Iv/da.

VikoHOoMM4Yeckn Hali-e(DeKTMBHO €
oTrnexgaHeTo Ha S0bAKM  OT  copT
dnopuHa ¢ KOMOMHMpPAHO TOpeHe —

CONCLUSIONS

Average for the period, chicken
manure 185 kg/da + SoftGuard++
application increased Florina apple yield
by 112,61%, chicken manure 185 kg/da +
CaBoron - by 199,35% and foliar fertilizer
AmiCa - by 137,49%.

Alternate bearing in Florina trees
wasn't established under chicken manure
185 kg/da, under the four combinations -
chicken manure 185 kg/da and 370 kg/da
with foliar application with SoftGuard++
and CaBoron foliar fertilizers and with Leili
2000 and AmiCa separately.

It was found that the combined
application of chicken manure + foliar
fertilizer  insignificant increased the
average fruit weight in Florina apple to
9,7% and the foliar fertilizers application
to 10,4%.

Fertilizing treatments reduced the
content of dry matter, sugars and acids in
the Florina apple.

The correlation between "Extra"
yield and the average fruit weight at
Florina was positive for all fertilization
treatments. They  found positive
relationships of yield with dry matter,
sugars and acids at the both chicken
manure treatments + CaBoron. For Leili
2000 and ProBoron, these relationships
were negative as well as those of the
average fruit weight with the three
indicators of the fruit chemical
composition. In these two fertilizers, the
dry matter connections with sugars and
acids and sugars with acids were strongly
positive - (r) ranging from 0,95 to 0,99.

The value of gross production of
fertilization variants was higher than the
unfertilized control. The highest value was
V9 (chicken manure - 185 kg/da + Ka-
Boron) - 2883 BGN/da, which exceeds the
control by 1914 BGN/da.

The most effective was the

cultivation of Florina apples with
combined fertilization - soil with chicken
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NMOYBEHO C NTU4YM TOp M MCTHO ¢ Ka-Bop. | manure and foliar fertilizer CaBoron. Cost
CebecTonHocTTa Ha npoaykumaTta e 0.17 | of production was 0.17 BGN/kg and the
Iv/kg, a HopmaTa Ha peHTabunHocT - | rate of profitability was 479%.

479%.
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The influence of fertilization on vegetative parameters
of Florina apple
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Institute of Agriculture, Sofiisko shose, 2500 Kyustendil, Bulgaria

PE3OME

EkcnepvMeHTBLT e npoBefeH npes
nepuopga 2014-2016 r. B WHcTUTyT Mo
3emegenve - KiocteHaun c A6BAKOBUA
copT driopuHa, npucajeH BbPXY Bereta-
TmBHaTta nognoxka MM 106. lMNouBaTa e
CWIHO u3NnyxeHa KaHeneHa ropcka
(Chromic Luvisols). Pa3ctosHusitTa Ha
3acaxpgaHe ca 4,5x3m.

N3nutaHn ca cregHute BapuaHTu
Ha TopeHe - V1 - HeTopeH (KoHTpona), V2 -
3,7 kg/daN, V3 - 3,7 kg/da N + nucteH
Top Cocptrapa++, V4 - ntuum top - 370
kg/da, V5 - ntuun Top - 370 kg/da +
nncteH Top Codbtlrapa++, V6 - nTuum Top -
370 kg/da + nucteH TOp Ka-bBop, V7 -
nTnyum Top - 185 kg/da, V8 - ntuum Top -
185 kg/da + nucteH Top Coptlrapg++, V9 -
nTnum Top - 185 kg/da + nucteH Top Ka-
Bop, V10 - nucteH Top Neinm 2000, V11 -
nucteH Top AmunKa, V12 - nucteH Top
Mpobop.

MpunoxeHneto Ha nTnum TOop 185
kg/da cTatnctnueckum gokasaHo yBesnya-
Ba MN/oWTa HanpeyHoTo CeyeHue Ha
CTL6/10TO Ha copT PsiopvHa npe3 ocma
Beretauma ¢ 47,11%, a KOMOUHMPAHOTO
TopeHe ¢ nTnum Top 185 kg/da n nucteH
Top Coptlrapa++ - ¢ 42,18%.

CpegHo 3a nepvoga Ha u3cnepsa-

SUMMARY

The investigation was carried
during the period 2014-2016 at the
Institute of Agriculture - Kyustendil,

Bulgaria with apple Florina cultivar grafted
on clonal rootstock MM 106. The trees
grown in Chromic Luvisols and planted at
4,5x3 m.

Fertilization treatments were V1 —
non fertilized (control), V2 - 3,7 kg/da N,
V3 - 3,7 kg/da N + foliar fertilizer
SoftGuard++, V4 — chicken manure - 370
kg/da, V5 - chicken manure - 370 kg/da +
foliar fertilizer SoftGuard++, V6 - chicken
manure - 370 kg/da + foliar fertilizer
CaBoron, V7 - chicken manure - 185
kg/da, V8 - chicken manure - 185 kg/da +
foliar fertilizer SoftGuard++, V9 - chicken
manure - 185 kg/da + foliar fertilizer
CaBoron, V10 - foliar fertilizer Leili 2000,
V11 - foliar fertilizer AmiCa, V12 - foliar
fertilizer ProBoron.

Chicken manure application 185
kg/da increased significantly trunk cross-
sectional area of Florina apple trees in
eight vegetation with 47,11% and
combined fertilization of chicken manure
185 kg/da + SoftGuard++ foliar fertilizer
increased with 42,18%.

Average for the period chicken
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HeTO BapuMaHTbLT ¢ NTuum Top 185 kg/da +
nucteH Top Kabop ctatnctnyecku noka-
3aHO yBesiMyaBa obema Ha KopoHata C
46,82%.

Mpn BCUYKN BapuaHTy ce yCTaHOBM
3HauuTesiHa B3aMMOBpPb3Ka Mexay
HanpeyHoTO ceyeHWe Ha CTb6/0TO M
obema Ha KopoHara.

KntovoBn gymn: a6bKa, TOpeHe,
HanpeyHo ceyeHue Ha CTbO10TO, 06eM Ha
KopoHaTa

yBO/[,

MpoAb/MKUTENTHOTO OTINeXJaHe Ha
A6bnkata (Malus domestica Borkh.) Ha
€/[lHO MSCTO BOAM [0 M3B/MMYaHe Ha rosie-
MW KOJSIMYeCcTBa XpaHWUTEsIHW BeLlecTsa.
TopeHeTO e BaXHO arpoTexHUYecko Me-
ponpusaTue 3a NnogabpxaHe Ha NoYBEHOTO
nnogopogue n pactexa (Wargo et al.,
2003; Wrona, 2004; Ryabtseva et al.,
2005; Wrona, 2011; Bochis, 2012;Tojnko
et al., 2012; Sugareva, 2013; Kakehzadeh
et al., 2014; Rozpara et al., 2014; Mosa et
al., 2015; Dimitrova, 2016).TopeHeTo
BOAM [0 yBenuyaBaHe nnofofaBaHeTo u
KauecTBOTO Ha s6baKoBaTa nNpoayKuus
(Wargo et al., 2003; Wrona, 2004; Racsko
et al., 2005; Ryabtseva et al., 2005; Amiri
et al., 2008; Azad, 2009; Radomirska and
Sotirov, 2009; Hangan and Fit, 2010;
Gerasimova and Rankova, 2011; Jafarpour
and Poursakhi, 2011; Radomirska, 2011;
Blagov et al., 2012; Bochis, 2012; Jivan and
Sala, 2012; Mili¢ et al., 2012; Radomirska
and Sotirov, 2012; Sotirov et al., 2012;
Tojnko et al., 2012; Lu et al., 2013; Jivan
and Sala, 2014; Rozpara et al., 2014; Mosa
et al.,, 2015; Von Bennewitz et al., 2015;
Sinziana, 2016.).

Mpy ekcnepuMeHTU C a30THO TOpeHe
He e yCcTaHOBeH 3HauunTeneH edekT BbpXY
pacTexa Ha AbpBeTaTa B CpaBHEHUE C
HeTopeHaTta KoHTpona (Wrona, 2004,
Wrona, 2011). Pesyntatute Ha Tojnko et
al.,, (2012) He nokasBaT onpegeneHo
B/IMSTHUE Ha NPUSIOXKEHUTE Pa3NINYHN a30THU
HOpPMW  BbPXYy BeretaTuBHWUTE  NPOSBU
AbpBeTa o1 copT Gala.

C Haii-ronemm CTOMHOCTM Ha
HanpeyHoTO ceyeHWe Ha CTb6/0TO M

manure application 185 kg/da + CaBoron
foliar fertilizer increased significantly
crown volume with 46,82%.

In Florina apple trees significant
correlation was found between trunk
cross-sectional area and crown volume in
all treatments.

Key words: apple, fertilization,
trunk cross-sectional area, crown volume

INTRODUCTION

The prolonged cultivation of the
apple (Malus domestica Borkh.) in one
place leads to extraction of large
quantities of nutrients. Fertilization is
important agrotechnical measure for
maintaining soil fertility and growth
(Wargo et al., 2003; Wrona, 2004;
Ryabtseva et al.,, 2005; Wrona, 2011;
Bochis, 2012; Tojnko et al., 2012;
Sugareva, 2013; Kakehzadeh et al., 2014;
Rozpara et al., 2014; Mosa et al., 2015;
Dimitrova, 2016). Fertilization increased
fruiting and quality of apple (Wargo et al.,
2003; Wrona, 2004; Racsko et al., 2005;
Ryabtseva et al., 2005; Amiri et al., 2008;
Azad, 2009; Radomirska and Sotirov,
2009; Hangan and Fit, 2010; Gerasimova
and Rankova, 2011; Jafarpour and
Poursakhi, 2011; Radomirska, 2011;
Blagov et al., 2012; Bochis, 2012; Jivan
and Sala, 2012; Milic et al., 2012;
Radomirska and Sotirov, 2012; Sotirov et
al., 2012; Tojnko et al., 2012; Lu et al.,
2013; Jivan and Sala, 2014; Rozpara et
al., 2014; Mosa et al., 2015; Von
Bennewitz et al., 2015; Sinziana, 2016.).

In experiments N fertilization did not
significance effect on growth of the trees
as compared with not fertilized control
(Wrona, 2004; Wrona, 2011). The results
of Tojnko et al, (2012) showed no
significant effect of different rates of
nitrogen on Gala tree vegetative
performance.

With the highest values of the trunk
cross sectional area and crown volume of
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ob6ema Ha kopoHaTa Ha copT ®nopuHa ca
AbpBeTa, TOpeHM € ntmum TOp 2,5
kg/abpBo (Sugareva, 2013), a npu Golden
Delicious — ¢ 1,0 kg/gbpeo (Kakehzadeh
et al., 2014), Hopmata oT 150 kg/da Boan
[0 CTaTuCTUYeckn [oKa3aHO HapacTBaHe
Ha cTbbnata Ha Ariwa (Rozpara et al.,
2014). TlpunoxeHNeTo Ha OUONOTUYHK
TOpOBe yBenMyasa NouiTa Ha HanpeyHoTo
ceyeHue Ha cTb6/10TO Ha A6BIKOBM AbpBe-
Ta oT coptoBeTe Charavnitsa (Ryabtseva et
al., 2005) n Ariwa (Rozpara et al., 2014).

JlucTHOTO MopaxpaHBaHe okasBa n-
onoXutesieH edyekT BbPXY BeretatuBHuSA
pactex Ha coptoBeTe Granny Smith,
Pinova, Topaz u Jonica (Bochis, 2012) 1
Anna (Mosa et al., 2015).

KoehnumeHTbT Ha NpPOAYKTUBHOCT
(kg/cmz) He e MNoB/VSH OT BapuaHTuTe C
a30THO TOpEeHe Mpy onNuTK CbC Sampion
(Wrona, 2004), Jonagored (Wrona, 2011),
Ariwa (Rozpara et al, 2014) u npe3s
nbpBata roguHa OT €eKCrnepumeHT ¢
GoldRush, a npe3 BTopaTa roguvHa e
ycTaHoBeHO nosuwasaHe (Wargo et al.,
2003).

B3avmoBpb3kata Mexay asoTtHarta
TopoBa HOpMa W koeduumeHta Ha npo-
OYKTUBHOCT € MOJIOKUTEesNIHA B eKcnepu-
MeHT Ha Tojnko et al.,(2012). YctaHOBeHa
€ 3HauMTesiHa NnosoXnTesHa KopenauMoHHa
3aBUCMMOCT Ha Ao6uBa OT HanpeyHoTo ce-
yeHme Ha CTb6/10TO Npu A6LSIKOBM COpPTOBE
u cnaba oTpuyatenHa npu  SA6BLAKOBU
xnépuamu B n3cnegsaHe Ha Dimitrova (2016).

Llenta Ha HacCTOALLUSI EKCNEPUMEHT €
[Ja ce ycTaHOBM B/IMSIHUETO Ha MUHepasl-
HOTO W OPraHWYyHOTO TOPEHE U Ha NINCTHOTO
noaxpaHBaHe BbpPXY pacTexa Ha S161b/IKOBU
AbpBeTa oT copT PopuHa.

MATEPVAJT U METOOU

EkcnepMMeHTbT e npoBefAeH npes
nepuoga 2014-2016 r. B VIHCTUTYT no
3emegenve - KlocteHaun ¢ A6b/IKOBUSA COPT
®nopuHa, npucageH BbPXY BeretaTvBHaTa
nogsoxka MM 106. MNoysaTta € CUMIHO U3NYy-
XeHa KaHeneHa ropcka (Chromic Luvisols).
Pa3cTosHMATa Ha 3acaxgaHe ca 4,5x3m.
M3nutaHu ca cnegHnTe BapuaHTu Ha TOpEeHe:
V1 - HeTopeH (KOoHTpona)

Florina apple were trees, fertilizing with
chicken manure 2,5 kgl/tree (Sugareva,
2013), of Golden Delicious - 1,0 kg/tree
(Kakehzadeh et al., 2014), rate of 150
kg/da significant increased Ariwa apple
trunks (Rozpara et al., 2014). Application
of biological fertilizers caused an increase
of trunk cross-sectional area in the
Charavnitsa (Ryabtseva et al., 2005) and
Ariwa apple trees (Rozpara et al., 2014).

The foliar application had a positive
effect to improve the vegetative growth of
Granny Smith, Pinova, Topaz and Jonica
(Bochis, 2012) and Anna apple trees
(Mosa et al., 2015).

The productivity coefficient (kg/cm?)

was not affected by the nitrogen
fertilization treatments in trials with
Sampion (Wrona, 2004), Jonagored

(Wrona, 2011), Ariwa (Rozpara et al.,
2014) and in the first year's in experiment
with GoldRush and in the second year an
increase was found (Wargo et al., 2003).

A positive relationship was found
between the rates of applied N and yield
efficiency in experiment of Tojnko et al.
(2012). Significant positive correlation
dependence of yield on trunk cross-
sectional area in apple varieties was
found, and was slightly negative in apple
hybrids in the study of Dimitrova (2016).

The aim of this experiment is to
determine the effect of mineral and
organic fertilizers and foliar application on
the growth of Florina apple trees.

MATERIAL AND METHODS

The investigation was carried
during the period 2014-2016 at the
Institute of Agriculture - Kyustendil,
Bulgaria with apple Florina cultivar grafted
on clonal rootstock MM 106. The trees
grown in Chromic Luvisols and planted at
4,5x3 m. Fertilization treatments were:

V1 - non fertilized (control)
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V2 - 3,7 kg/daN - amoHueBa cenutpa
V3 - 3,7 kg/daN + nucteH
Codptlrapg++ - 120 ml/da

V4 - ntnum Top - 370 kg/da

V5 - ntnum Top - 370 kg/da + nucteH Top
Codptlrapg++ - 120 ml/da

V6 - ntnum Top - 370 kg/da + nucteH Top
Ka-bop - 60 ml/da

V7 - nTnum Top - 185 kg/da

V8 - ntnum Top - 185 kg/da + nucteH Top
Codptlrapg++ - 120 ml/da

V9 - ntnum Top - 185 kg/da + nucteH Top
Ka-bop - 60 ml/da

V10 - nucteH Top fleiinn 2000 - 100 ml/da
V11 - nucteH Top AmuKa - 150 ml/da

V12 - nucteH Top Mpobop - 50 ml/da

XUMUYeH cbCTaB Ha TOPOBETE:

AmoHueBa cenutpa — 33%.

Mtnun Top (,BaneHTuH Meoprues -
Banguc” ET) — N > 3%, P,05> 2%, K,0 >
1,5%, opraHuyHo BewlectBo > 60%, Fe
1000 mg/kg, Zn 250 mg/kg, Mg 5000-
6000 mg/kg, Cu 50mg/kg, B 7 mg/kg, Mo
8 mg/kg, Co 2 mg/kg, Ca 15000-20000
mg/kg, Mn 200-300 mg/kg.

Cotbtlrapg++ (Arpo-buo TpenguHr
00J) - N > 5%, P,0s> 4%, K,O> 3%, Cu
> 0,02%, Zn > 0,01%, xuto3aH > 2,6%
opraHnyHu Bellectsa > 14%.

Ka-bop - (Arpo-Buo TpeliguHr
00/4) -K,0 12%, CaO 6%, B 1,5%.

Neiinn 2000 (Arpo-Buo TpeiiguHr
00f4) - N 9%, P,053%, K,O 65, Fe 1,6%,
Cu 0,8%, Zn 1,2%, Mn 0,4%, anrmHnHosa
KkncennHa > 1,4%, ekcTpakT OT MOPCKU
Bogopacnv > 18%.

AmunKa -(Arpo-bno Tpelignir O0[) -
N 5%, CaO 14%, opraHu4Hu BeLllecTBa
7%, amuHokucenuHu 10%.

TOp

MpoBop - (Arpo-Buo TpeliguHr
Oo04) - N 5%, B 14%, opraHuyHu
BewecTBa 15%.

OtunMtaHn ca cregHUTe  roka-

3artenu:

HanpeyHo ceyeHune Ha CcTb6/10TO —
S = 11.r2, cm2,

O6em Ha kopoHata — V = d2 . h .
/12, m3,

KoehuumeHTn Ha NpoAyKTUBHOCT -
[o6uB/HaNpeyHo ceyeHne Ha CTbO/10TO,

V2 - 3,7 kg/da N - ammonium nitrate
V3 - 3,7 kg/da N + foliar fertilizer
SoftGuard++
V4 - chicken manure - 370 kg/da
V5 - chicken manure - 370 kg/da + foliar
fertilizer SoftGuard++
V6 - chicken manure - 370 kg/da + foliar
fertilizer CaBoron
V7 - chicken manure - 185 kg/da
V8 - chicken manure - 185 kg/da + foliar
fertilizer SoftGuard++
V9 - chicken manure - 185 kg/da + foliar
fertilizer CaBoron
V10 - foliar fertilizer Leili 2000
V11 - foliar fertilizer AmiCa
V12 - foliar fertilizer ProBoron
Chemical composition of fertilizers:
Ammonium nitrate — N 33%.
Chicken manure (“Valentin
Georgiev — Valdis ET”) - N > 3%, P,05 >
2%, K,O > 1,5%, organic matter > 60%,
Fe 1000 mg/kg, Zn 250 mg/kg, Mg 5000-
6000 mg/kg, Cu 50mg/kg, B 7 mg/kg, Mo
8 mg/kg, Co 2 mg/kg, Ca 15000-20000
mg/kg, Mn 200-300 mg/kg.
SoftGuard++ (Agro-Bio Trading Ltd)
- N > 5%, P,Os > 4%, K,O > 3%, Cu >
0,02%, Zn > 0,01%, chitosan > 2,6%
organic matter > 14%.
CaBoron (Agro-Bio Trading Ltd) -
K,0 12%, CaO 6%, B 1,5%.
Leili 2000 (Agro-Bio Trading Ltd) -
N 9%, P,Os 3%, K,O 65, Fe 1,6%, Cu
0,8%, Zn 1,2%, Mn 0,4%, alginic acid >
1,4%, seaweed extract > 18%.

AmiCa (Agro-Bio Trading Ltd) - N
5%, CaO 14%, organic matter 7%, amino
acids 10%.

ProBoron - (Agro-Bio Trading Ltd) -
N 5%, B 14%, organic matter 15%.

The following parameters were
investigated:

Trunk cross-sectional area - S =
TL.r2, cm2.

Crown volume - V = d2 . h . 1/12,
m3,

Productivity coefficients - yield/trunk
cross-sectional area, kg/cm?; yield/crown
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kg/cm?; fo6us/o6em Ha kopoHaTa, kg/m®.
KoedhmumeHt Ha kopenauyusa (r) -
meTog Ha Pearson (Daniel and Kostic,
2015).
Cratuctnyecka 06paboTka Ha
JaHHWTe — egHOaKTOPEH ANCNEPCUMOHEH
aHanu3 LSD (Maneva, 2007).

PE3SYNTATU N OBCbXOAHE

Mpe3 nbpeBUTE [ABE TOA4MHM Ha
eKkcnepumeHTa yBesimyaBaHeTo Ha nJ/ioLy-
Ta Ha HanpeyHoTO CeyeHne Ha CTbOM10TO
noj, B/IVSIHWE Ha NPUIOXEHUTE BapuvaHTu
Ha TopeHe e CTaTUCTUYECKM HeaoKa3aHo
(Tabnuua 1), aHaNorM4yHO Ha Apyru onuTn
(Wrona, 2004; Wrona, 2011; Tojnko et al.,
2012).

volume, kg/m?®.
Pearson correlation coefficient (r)
(Daniel and Kostic, 2015).

Statistics analysis LSD (Maneva,
2007).

RESULTS AND DISCUSSION
In the first two years of the
experiment the increase of trunk cross-
sectional area under the fertilization
treatments was insignificant (Table 1),
similar to other experiments (Wrona,
2004; Wrona, 2011; Tojnko et al., 2012).

Ta6nuua 1. HanpeyHo ceyeHue Ha cTb610TO, cm?Ha copT Florina npu pas3nnuxm

BapuaHTV Ha TOpeHe

Table 1. Trunk cross-sectional area, cm?of Florina apple in different fertilization

treatments
FognHa/Year
BapuaHT HapacTBaHe HapacTBaHe  HapacTBaHe
Variant 2014 2015 increase 2016 increase increase
2015/2014,% 2016/2015,% 2016/2014,%
V1 st 49,79 71,66 43,92 85,99 20,00 72,71
V2 54,32 ns 74,86 ns 37,81 94,42 ns 26,13 73,82
V3 62,11 ns 89,85 ns 44,66 112,47 ns 25,18 81,08
V1 st 49,79 71,66 43,92 85,99 20,00 72,71
V4 42,64 ns 58,81 ns 37,92 79,05 ns 34,42 85,39
V5 52,54 ns 78,33 ns 49,08 103,78 ns 32,49 97,53
V6 44,08 ns 68,09 ns 54,47 90,40 ns 32,77 105,08
V7 71,13 ns 96,46 ns 35,61 126,50* 31,14 77,84
V8 65,87 ns 94,50 ns 43,46 122,26* 29,38 85,61
V9 63,23 ns 90,45 ns 43,05 115,11 ns 27,26 82,05
LSD 0,05 36,17
sd/f 17,2/2,35
V1 st 49,79 71,66 43,92 85,99 20,00 72,71
V10 50,39 ns 74,90 ns 48,64 95,86 ns 27,98 90,24
V11 55,41 ns 82,96 ns 49,72 100,07 ns 20,62 80,60
V12 45,17 ns 62,94 ns 39,34 84,18 ns 33,75 86,36
* - P<0,05, ns - HeoKa3aHa pasnuka/non significant
C HatpynBaHe Bb3geicTBueto Ha | Cumulative  effects of  fertilization
(pakTopa TOpEeHe CTOWHOCTUTE Ha u3- | application statistically improved this
cnefBaHuA nokasartes ca ctaTucTuyecku | parameter in  variants with  chicken

[l0Ka3aHO MO-BWUCOKM MpU BapuaHTUTe C
nTmum Top 185 kg/dam nTuum Top 185
kg/da + nucteH Top Codhtlapa++. MNpu-
NoXeHneTo Ha nTnum Top 185 kg/da yBe-
iMyaBa M/ioLTa HanpeyHoTo CeveHne Ha

manure 185 kg/da and chicken manure
185 kg/da + foliar fertilizer SoftGuard++.

Application of chicken manure 185 kg/da
increased the trunk cross-sectional area
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CcTb06/10TO Ha copT dnopuHa ¢ 47,11% B
CpaBHEHWe C KOHTpoJarta, KaTo npu onut
cbe copT Ariwa (Rozpara et al., 2014).
MonyyeHnTte pesyntatu noTBbPXAaBaT
n3cnegBaHuAaTa Ha Sugareva, 2013,
KbleTO ChbllaTa TopoBa HopMa [OoKa3aHo
yBenm4yaBa nsoLiTa HarnpeyHoTo cevyeHune
Ha CcTb6/0TO Ha [AbpBeTa OT copT
®nopvHa nmnpe3 4YeTBbpPTa Beretauus.
Kom6u1HUpaHoTO TopeHe ¢ nTuym Top 185
kg/da + nucteH Top Codrlapat++
yBenuyaea n/owita Ha CTbb/10TO C
42,18% Hapj KOHTponaTta.

Cnep ,npasHata” Nno OTHOLIEeHWe
Ha gobusa 2014 r. ctbbnaTa HapacTear C
Nno-MHTEH3MBHM Temnose - oT 35,61 ao
54,47% B 3aBMCUMMOCT OT BapuaHTa.
HapacTtBaHeTo cnep, ,nbnHarta” 2015 r. e
no-cna6o n e ot nopsigbka Ha 20,0 34,42%.
B kpas Ha nepuoga Ha nscnegBaHeTo ce
yCTaHOBW Hali-cnab Temn Ha HapacTBaHe
Ha gbpBeTarta npy HeTopeHarta KOHTpona —
72,71% B cpaBHeHWe C MbpBaTta rogMHa
Ha onuta. lpUIoXKEeHNeTo Ha JIMCTHUTE
TOopoBe BOAM A0 HapacTBaHe OT 86,36%
npu Mpobop Ao 90,24% npw Nleiinn 2000,
KakTo B u3cneasaHuAtTa HaBochis (2012)
n Mosa et al., (2015).

YcTaHoBM ce No-CU/IeH pacTex Ha
AbpBeTara npu KOMOMHUPAHO BHACSHEe C
JINCTHN TOPOBE, KaKToO Mpu amoHuesaTa
ce/mTpa, Taka W npu OBeTe HopMu C
nTuyn TOp.

CpegHo 3a nepuoja Ha uscnepsa-
HETO BCWUYKM W3NUTBAHW BapuaHTN Ha
TOpeHe yBennyasar obema Ha KopoHaTta
(Tabnuua 2). MosuweHneTo oT 46,82% e
[Joka3aHo npu BapmaHTa ¢ ntuum Top 185
kg/da + nucteH Top Ka-Bop. Mpu TO3MK
BapuaHT pasfnunkaTa e [OoCTOBepHa npes
2014 r. 1 2016 1., T.e. npe3 ,npasHuTe” rno
OTHOWeHMe Ha pgobuBa roguHu, Korato
AbpBeTata ca no-cnabo HaTtoBapeHWu.
Mpe3 Te3n gBe rognHU NOBULLIEHNETO Hafg,
KOHTpOsiatTa € fAokasaHo W npu Apyrus
unuteaH nucteH Top Codotlapa++ B
KOMBMHAaLUWA CbC ChblUaTa HopMa € NTU4m
TOp.

of Florina trees by 47,11% compared with
the control, as with the Ariwa variety
experiment (Rozpara et al., 2014). The
obtained results confirm the studies of
Sugareva, 2013, where the same fertilizer
rate showed increases the trunk cross-
sectional area of the Florina trees through
fourth growing season. Combined
fertilizer with chicken manure 185 kg/da +
foliar fertilizer SoftGard++ increased the
trunk cross-sectional area of 42,18% over
the control.

After the "off" year 2014 the trunks
increased more intensive - from 35,61 to
54,47% depending on variants.

The trunks after "on" 2015 increased
slower and is about 20,0 - 34,42%. At the
end of the study was established the
weakest growth rate of trees in
unfertilized control — 72,71% compared to
the first year of the experiment. The foliar
application led to an increase of 86,36%
in ProBoron to 90,24% in Leili 2000, as in
Bochis (2012) and Mosa et al. (2015)
trials.

It was found a stronger growth of
the trees in the combined application with
foliar fertilizers and ammonium nitrate
and foliar fertilizers by both chicken
manure rates.

Average for the period all
fertilization treatments increased the
crown volume (Table 2). The increase of
46,82% was significant in chicken
manure 185 kg/da + foliar fertilizer
CaBoron treatment. Under this treatment,
the difference was significant in "off" 2014
and 2016, when the crop load was low.

During these two years the increase over
control was significant in other foliar
fertilizer SoftGuard++ in combination with
the same chicken manure rate.
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Tabnuua 2. Obem Ha KopoHara, m°® Ha copT Florina npu pasnn4yHu BapnaHTN Ha

TOpeHe
Table 2. Crown volume, m® of Florina apple in different fertilization treatments
BapuaHT FognHa/Year CpepgHo/Average
Variant ; 2014 . 2015 . 2016 32014-2016
m % m % m % m %
V1 st 3,50 100,00 5,22 100,00 5,89 100,00 4,87 100,00
V2 4,67ns 133,43 6,25ns 119,73 7,50ns 127,33 6,14 ns 126,08
V3 4,12ns 117,71 7,10ns 136,02 7,82ns 132,76 6,35ns 130,39
V1 st 3,50 100,00 5,22 100,00 5,89 100,00 4,87 100,00
A\ 3,75ns 107,14 4,75ns 91,00 6,75ns 114,60 5,08 ns 104,31
V5 498ns 14229 594ns 113,79 7,68ns 130,39 6,20ns 127,31
V6 463ns 132,29 6,72ns 128,74 6,96ns 118,17 6,10ns 125,26
V7 5,23* 149,43 6,35ns 121,65 7,63ns 129,54 6,40 ns 131,42
V8 5,20* 148,57 6,72ns 128,74 8,83* 149,92 6,92ns 142,09
V9 5,77* 164,86 6,67 ns 127,78 9,01* 152,97 7,15 * 146,82
LSD 0,05 1,678 2,306 2,104
sd/f 0,8/2,14 1,1/3,2 1,0/1,45
V1 st 3,50 100,00 5,22 100,00 5,89 100,00 4,87 100,00
V10 421ns 120,29 6,41ns 122,80 7,66ns 130,05 6,09ns 125,05
V11 461ns 131,71 6,80ns 130,27 6,39ns 108,49 593ns 121,77
V12 4,08ns 116,57 6,35ns 121,65 6,79ns 11528 5,74 ns 117,86
* - P<0,05, ns - HegokasaHa pasnuka/non significant
CpefHo 3a nepuoga TpeTupaHeTo Average for the period foliar
C /IMCTHM TOpPOBE HeAokalaHo yBenmyaBa | application increased crown volume

BeNMYMHaTa Ha W3NUTBaHWUA nokasares
ot 17,86% npwu Mpobop o 25,05% npwu
Neiinn 2000.

Mpes ocma Beretauus npwu
BapvaHTa ¢ nTuum Top ¢ Hopma 185 kg/da
+ nucTteH TOop Cotptrapg++
yBefiMyaBaHeTo Ha obema Ha kopoHaTta e
49,92% Haj KOHTpONaTa, a npu
KombuHaumsata ¢ nucteH Top Ka-bBop —
52,97% wn pasnMkute ca CTaTUCTUYeCKn
[JoKasaHu.

KoethuumeHTbT Ha NpPOAYKTUMBHOCT,
u3paseH upe3 OTHOLIEeHWeTO Ha [Jobusa
KbM MNOLiTA HA HAMPe4yHOTO CEeYeHUe Ha
CcTb6MN0TO Bapupa B Hai-LUIMPOKWU rpaHuLm
npes 2014 r. - ot 0,13 go 0,77, karo Haii-
HMCKaTa CTOWHOCT € npu HeTopeHus
BapuaHT (Tabnuua 3). TopeHeTo nosuwaBa
KoedmuMeHTa Ha MpOAYKTMBHOCT, KaTo
pasnukata e JokasaHa Npu BCUYKW U3MUT-
BaHM BapuaHTu(Wargo et al., 2003), c
usKkveHne Ha V7, ¢ BHacsiHe Ha MTuyx
Top 185 kg/da. MNpw TO31 BapmaHT nosuLle-
HVeTO e Hali-cnabo, KOeTo ce Ab/HKM Ha
TOBa, Y€ NJOLLTA Ha HanpeyHoTo ceyeHue
Ha cTb6/10TO e Hali-ronama. Mpes 2015 .,
KoraTo gbpBeTata ca HaTOBapeHW, CTOW-

insignificant of 17,86% in ProBoron to
25,05% in Leili 2000.

In the eighth vegetation in the
chicken manure at a rate 185 kg/da +
foliar fertilizer SoftGuard++ increased the
crown volume 49,92% more than the
control, and in combination with a foliar

fertilizer CaBoron — 52,7%, and the
differences were significant.
The productivity coefficient,

expressed by the ratio of the yield of the
trunk cross-sectional area varied the
most widely in 2014 - from 0,13 to 0,77,
the lowest value was at unfertilized
control (Table 3).

The fertilization increased the productivity
coefficient, the difference was significant
in all the tested variants (Wargo et al.,
2003), with the exception of V7, with the
in chicken manure 185 kg/da application.
In this treatment the increase was least
due to the fact that the trunk cross
sectional area was greatest. In 2015,
when the trees were loaded coefficient
values were diversely, as in Wrona
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HOCTUTE Ha KoedmuueHTa ca pPa3HOMoCcou-
HW, KakTo npu onutu Ha Wrona (2004),
Wrona (2011), Rozpara et al., (2014). MNpe3
cneppawiata rogvHa OT  M3C/efBaHeTo
KoedMUMEHTBT HajBMWaBa KOHTponaTa
Npu BCUYKM BapuaHTW, CTATUCTUUECKM [0-
Ka3aHo npu YyeTupute KOMOMHaLUM ¢ NTUYK
WU JIMCTHU TOPOBE, KaKTO WM MpU MNpuUsioxe-
HveTo Ha AmuKa 1 Ha Jleiinm 2000.

(2004), Wrona (2011), Rozpara et al.
(2014) investigations. In the next year of
the experiment productivity coefficient
were higher than control at all treatments,
significantly in the four combinations with
chicken manure and foliar fertilizers, as
well as the application of AmiCa and Leili
2000.

Tabnuua 3. KoepymeHT Ha NPOAYKTUBHOCT- kgg/cmz, kg/m3
Table 3. Productivity coefficients - kg/cmz, kg/m

KoedpmumeHTn Ha npoaykTneHocT/Productivity coefficients

BapuaHT  go6uB/HanpeyHo ceyeHne Ha CTbO/10TO [obus/obem Ha kopoHaTa
Variant yield/trunk cross-sectional area, kg/cm2 yield/crown volume, kg/m3
2014 2015 2016 2014 2015 2016
V1 st 0,13 0,40 0,01 1,77 5,61 0,78
V2 0,41** 0,61 ns 0,04 ns 4.67* 7,30 ns 0,52 ns
V3 0,37* 0,47 ns 0,12 ns 5,65** 551 ns 1,67 ns
LSD 0,05 0,1873 2,01
sd/f 0,08/8,20 0,82/12,05
V1 st 0,13 0,40 0,01 1,77 5,61 0,78
V4 0,43* 0,61* 0,14 ns 4,95* 7,53 ns 1,60 ns
V5 0,66%** 0,31 ns 0,25** 6,82** 4,13 ns 3,31
V6 0,61*** 0,43 ns 0,26** 5,78** 4,25 ns 3,39**
V7 0,29 ns 0,42 ns 0,15 ns 3,89 ns 6,33 ns 2,36 ns
V8 0,38* 0,39 ns 0,22* 4,85* 5,59 ns 3,11*
V9 0,54** 0,50 ns 0,39%** 5,96** 6,86 ns 4,98***
LSD 0,05 0,2306 0,1885 0,122 2,845 1,708
sd/f 0,11/5,93 8,98/2,18 8,51/6,78 1,36/2,98 0,81/5,63
V1 st 0,13 0,40 0,01 1,77 5,61 0,78
V10 0,59** 0,50 ns 0,27** 7,02%* 5,80 ns 3,32
AV 0,77** 0,31 ns 0,34*** 9,18*** 3,75 ns 5,22%**
V12 0,43* 0,61 ns 0,07 ns 4,76* 6,17 ns 0,83 ns
LSD 0,05 0,2784 0,1215 2,943 1,471
sd/f 0,12/10,0 5,38/14,32 1,30/11,86 0,65/21,76
* - P<0,05, ** - P<0,01, *** - P<0,001, ns - Hegoka3aHa pasnvka/non significant
KoehnumeHTbT Ha NpOoAyKTUBHOCT, The productivity coefficient,

n3paseH ypes OTHOLUEHMETO Ha pgobusa
KbM 06emMa Ha KopoHaTta e aHalorMyeH ¢
Be/iMyMHaTa Ha KoeduumeHTa Ha npoayk-
TMBHOCT [06MB/HaNpeyHo ceyeHVe Ha
cTbbnoTo. Mpe3 2014 r. n 2016 r. Pas-
nKkata C KoHTpojiata € CTaTUCTUYeCKU
JoKasaHa npu CblyMTe BapuaHTW, KaTo
npu Apyrust KoeuUeHT.

Mpun BCUYKM BapuaHTK Ce yCTaHOBU
CW/THa MNOJIoXUTESIHA B3aMMOBPb3Ka MEX-
[y BeretatMBHuTE nokasaTenn HapacTsa-
He Ha CTb6/M10TO M 06emM Ha KopoHarta.
KoehnumeHTbT Ha Pearson (r) Bapupa oT
0,843 o 0,999 (Tabnuua 4).

expressed by the ratio of the yield of
crown volume was similar to the
magnitude of the coefficient of
productivity yield/trunk cross-sectional
area. In 2014 and 2016 the difference
with control was significant in the same
treatments as in other coefficient.

In all treatments was found a
strong positive correlation  between
vegetative parameters the trunk growth
and the crown volume. The Pearson
correlation coefficients (r) ranged from

0,843 to 0,999 (Table 4).
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Tabnuua 4. KoeduumeHTn Ha kopenaumsiHa Pearson (r) Mexay HSIKOU
BeretaTMBHU 1 pPenpoayKTUBHN NPOsBU Ha copT dioprHa
Table 4. Pearson correlation coefficients (r) between some vegetative and

reproductive parameters of Florina apple

KoedpuumeHT Ha kopenauwms r/Correlation coefficient r

HanpeyHo HanpeyHo

HanpevHo obem Ha

ceyeHne Ha ceyeHne Ha ceuyeHne KOpoHaTa — Kgsg:"a:g_
BapuaHT CTb610TO — CTb610TO — Ha cpefHo Terno 6
Variant 06em Ha cpeaHo Terno  CcTb6/10TO - Ha nioja AoomB
crown
KopoHaTa Ha nnoga nobus crown volume - volume -
TCSA-crown  TCSA-average TCSA- average fruit -
. . : - yield
volume fruit weight yield weight

V1 0,991 -0,45 0,03 -0,33 0,16
V2 0,998 -0,28 -0,53 -0,33 -0,48
V3 0,960 -0,998 -0,37 -0,94 -0,10
V4 0,992 0,76 -0,36 -0,67 -0,47
V5 0,985 -0,50 -0,84 -0,64 -0,77
V6 0,917 -0,58 -0,50 -0,86 -0,12
V7 0,999 -0,81 -0,10 -0,81 -0,09
V8 0,994 -0,82 0,06 -0,76 -0,05
V9 0,961 -0,87 0,86 -0,97 0,69
V10 0,993 -0,91 -0,31 -0,87 -0,20
V11l 0,843 -0,86 -0,66 -0,45 -0,96
V12 0,911 -0,79 -0,50 -0,97 -0,09

TCSA- trunk cross-sectional area

KopenaunoHHaTa 3aBUCUMOCT Mexay
HapacTBaHeTO Ha CTbO6/I0TO M CpefHoTo
Terno Ha nnoja e otpuuartesniHa npu BCUYKK
M3NUTBaHW BapuaHTW. YCTaHOBWU ce obpar-
HOMPOMOpLUMOHa/IHa  3aBUCUMOCT  MexXay
HapacTBaHeTO Ha CcTb6/10TO U pobuBa B
ycnoBusitTa Ha BapuaHTUTe C amMoHueBa
cenuTtpa, ¢ NTmym Top ¢ Hopma 370 kg/da n
JINCTHO noaxpaHBaHe. CTOMHOCTUTE Ha Koe-
gomumeHTa Ha Pearson (r) ca B guanasoHa
or -0,31 po -0,86, a B u3cnegBaHe Ha
Dimitrova (2016) - (r) = -0,16.

Bpb3kata mexay obema Ha KopoHata
W CpefHOTO TErNo Ha noja e oTpuuaresniHa
npu BCUYKM BapuaHTW, Kato CTeneHTta
Bapupa OT cpefHa fo cunHa. He ce
YyCTaHOBM oOMnpejefieHa Kopenauus Mexay
obema Ha KopoHaTa U po6usa. lNMpu nose-
4YeTo BapvaHTV Bpb3kaTa € oTpuuaTesiHa,
HO B HE3HauuTeIHa CTeMNeH.

n3BOAM

MpunoxeHneto Ha nTnum TOop 185
kg/da cTatnctnyeckn gokasaHo yBenuya-
Ba M/owWTa HanNpPeyHoTo CeyeHWe Ha
CTLO/10TO Ha AbpBeTa OT copT dnopuHa
npes ocma Beretauusa ¢ 47,11%, a komoum-

The correlation between the trunk
growth and the average fruit weight was
negative in all treatments. It was found an
inverse correlation between the trunk
growth and the yield under ammonium
nitrate, chicken manure 370 kg/da and
foliar application treatments. The values
of the Pearson coefficient (r) were in the
range of -0,31 to -0,86, in investigation of
Dimitrova (2016) - (r) was -0,16.

The relationship between the crown
volume and the average fruit weight was
negative at all treatments, the degree varied
from moderate to severe. It wasn't found
definitive correlation between the crown
volume and vyield. In most treatments
relationship was insignificant negative.

CONCLUSIONS

Chicken manure application 185
kg/da increased significantly trunk cross-
sectional area of Florina apple trees in
eight vegetation with 47,11% and
combined fertilization of chicken manure
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HUPaHOTO TopeHe ¢ nTnum Top 185 kg/da n
nucteH Top Cotbtlapg++ - ¢ 42,18%.

Mpe3 ocma BereTaunsi BapuaHTbT C
nTMYM TOop ¢ Hopma 185 kg/da + nucTeH
Top CoptlMapa++ cratucTuyeckn gokasa-
HO yBesMyaBa obema Ha KopoHaTta C
49,92% Hap KOHTponarta, a KoMbuHauus-
Ta c incTeH Top Ka-bop - ¢ 52,97%.

CpegHo 3a nepuojga Ha
n3cneABaHETO BapuaHTbT C NTU4YM TOp
185 kg/da + nucteH Top Ka-bop fokaszaHo
yBennyasa obema Ha kopoHata ¢ 46,82%.

Mpe3 ,npa3HuTe” roguHn 4yetupute
KombuHaumm - ntuum Top 185 kg/da wu
370kg/da ¢ nuCTHO noaxpaHBaHe CbC
Cotbtlrapg++ wn ¢ Ka-bop, kakto n
CaMOCTOATE/THOTO NpUAoXKeHne Ha AMnKa
1 Ha Jlelinn 2000 noBuwasa KoegULUMeH-
TUTE Ha NPOAYKTMBHOCT — A0G6MB/HANPEYHO
ceyeHne Ha CcTb6/10TO Maobus/ob6em Ha
KOpoHata npw copT dopuHa.

YcTaHOoBM ce cuiHa nonoxuTenHa
B3aMMOBpb3Ka Mexay BeretatuBHute
rnokasarenn HapacTBaHe Ha CTb6/10TO U
06eM Ha KopoHaTanpu BCUYKM BapuaHTu -
KoedmymeHTbT Ha Pearson (r) Bapupa oT
0,843 no 0,999.

Mpu BCUYKM BapuaHTM B3aMMoO-
BPb3KUTE MEXAY CPedHOTO Terno Ha
ngoja c HapacTBaHeTO Ha CTbO/I0TO U C
ob6ema Ha KopoHaTa ca oTpuuaTesiHu.

185 kg/da + SoftGuard++ foliar fertilizer
increased with 42,18%.

In the eighth vegetation in the
chicken manure at a rate 185 kg/da +
foliar fertilizer SoftGuard++ increased the
crown volume 49,92% more than the
control, and in combination with a foliar
fertilizer CaBoron - 52,7%, and the
differences were significant.

Average for the period chicken
manure application 185 kg/da + CaBoron

foliar fertilizer increased significantly
crown volume with 46,82%.
In the "off" vyears the four

combinations - chicken manure 185 kg/da
and 370 kg/da with a foliar application
with SoftGuard++ and CaBoron and
AmiCa and Leili 2000 separately
application increased productivity
coefficients - yield/trunk cross-sectional area
and yield/crown volume of Florina apple.

In all treatments was found a strong
positive correlation between vegetative
parameters the trunk growth and the
crown volume - the Pearson correlation
coefficients (r) ranged from 0,843 to
0,999.

Under all treatments the
relationships between the average fruit
weight with the trunk growth and the
crown volume were negative.
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