Journal of Mountain Agriculture on the Balkans, 2018, 21 (4), 192-206
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

ISSN 1311-0489 (Print)
ISSN 2367-8364 (Online)

MpoAyKTMBHOCT 1 Ka4YecTBa Ha aBTOXTOHHM C/IMBOBU
COpTOBE NOAXOASLIM 3a NPON3BOACTBO Ha pakmsa B Cbpous

MBaHa Muwmy*, Mopuua MayHosuy?, MiBaH Manwwmy?,
He6oiiwa Munoweswny®, Bpaxko Monosuy®

1I/I3cne,q,OBaTe11CKV| WHCTUTYT NO 0BOWAPCTBO, Yavak, "Kpansa MNeTpa ", 9,
32000 Yauak, Peny6nunka Cbpbus
2CIDaKynTeT no arpoHOMCTBO B Hauak, YHusepcuTeT Ha Kparyesadu,
Llapa AywaHa 34, 32000 Yauak, Peny6nvka Cbpbus

The production and properties of some autochthonous
plum cultivars suitable for brandy production in Serbia

lvana Glii¢**, Gorica Paunovié?, lvan Gligi¢?,

Nebojsa Milosevi¢!

, Branko Popovi¢!

'Fruit Research Institute, Ca(“:vak, Kralja Petra I, 9, 32000 Cacak, Republic of Serbia
2Faculty of Agronomy in Cacak, University of Kragujevac, Cara Dusana 34,
32000 Cacak, Republic of Serbia

*E-mail: iglisic@institut-cacak.org

Received: 25.04.2018

PE3OME

ABTOXTOHHWTE COPTOBE C/MBU ca
rosisiMa 4act OT COPTOBOTO pasHoobpasune
B Cbpbusa. OCHOBHWTE MPUYMHU 3a TOBA
ca MVHUMaJTHUTE U3NCKBAHUS KbM TEXHO-
nornaTa Ha oTrnexgaHe, TONepaHTHOCT
KbM CyLUa, CTY[ N MIKOHOMUYECKN 3HAYUMU
6onectn, U npegy BCUYKO TPaaMumATa.
ABTOXTOHH/TE COPTOBE C/IMBU Ce Xapak-
Tepu3npart C HENOCTOSAHHWN [O6VBK, Tero
M KayecTBO Ha noga, nopagum KoeTo
OCHOBHOTO UM NpefHasHayeHne e npowus-
BOACTBOTO Ha pakua. Te3n copToBe ca
npeavMHO MeCTHM, 3al0To ca ajanTtupa-
HU KbM creungnyHmuTe YC0BMSA Ha OKOs-
HaTa cpefa, TUNMYHKU 3a Bcska obnact. B
HacTosllaTa ctaTns e OTpas3eHo Mpous-
BOACTBOTO (06L, poii AbpBeTa W 3acaje-
Ha njowl) u xapakrepuctuku (0o6us ot
AbpBO, [06MB OT eauHuWua now, wu
XMMUYECKN XapakTepmncTUKX Ha Mn1o4a) Ha
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SUMMARY

Autochthonous plum cultivars have
a high degree of share in plum assortment
in Serbia. The main reasons for this are
minor requirements regarding to growing
technology, tolerance to drought, frosts
and the most important diseases and
above all tradition present among
growers. Autochthonous plum cultivars
are characterized by variable yields, fruit
weight and fruit quality, therefore their
main purpose is brandy production. These
cultivars mostly have local character,
because they are adapted to specific
environmental conditions typical to each
area. Within this paper, the production
(the total number of trees and the growing
area) and properties (yield per tree, yield
per growing area and chemical
characteristics of fruit) of autochthonous
plum cultivars ‘Trnovaca’, ‘Pozegaca’ and
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cnegoHNTe aBTOXTOHHWM COPTOBE CJ/IMBU

"TbpHOBaya", "lNMoxeraya" u "LpsBeHa
paHka" B O6uwmHa Kocepudy, 3anagHa
Cbpbus 3a nepuog OT nNeT ro4uHM

(2004/2008). NnogoBeTe Ha Te3n copToBe
Ce 13MN0A3BarT 3a NPon3BOACTBO HA pakusi-
Ta CbC 3alMTEHO HAUMEHOBaHWE 3a Npo-
usxop "Kpanuua" ("Kraljica"). O6wo 9099
AbpBeTa OT CMoOMeHaTuTe COpPTOBE Cce
oTrnexpar Ha nsouw, oT 26.62 ha B 103K
paiioH. Haii-pasnpocTpaHeH e copT
"TbpHoBava" (7003 gbpseTa; 20.10 ha),
cneggaH ot "MMoxerava" (1365 gbpeeTa;
4.36 ha), n copt "LipBeHa paHka" — Hai-
cnabo 3actbneH (731 gbpeeTa; 10 ha).

Hali-Bncok gobus ot agbpsBo (45.20
kg) 1 oT egunnua nnowy (15.73 t ha') e
YCTaHOBEH Mpu copT "TbpHOBava", a Haii-
HUCBHK npu copT "lMoxeraya” (35.06 kg ot
abpeo; 10.88 t ha™). Haii-Bicoka CTOVA-
HOCT Ha 00W0TO CbAbpXaHMe Ha 3axap
(11,68%) u Hait-BMCOKaTa CTOMHOCT Ha
CbOTHOLUEHNETO MEXAY CbObPXAHNETO
Ha 00WUTE 3axapu W OBLNTE KUCENNHU
(14,22) ca oTyeTeHn B N1040BETE Ha COPT
"LipBeHa paHka". "TbpHOBaya" ce xapak-
Tepuaupa € Hai-HMCka CTOMHOCT Ha 00K
3axapu (10.50%) n Hali-BMCOKa CTOMHOCT
Ha obwm kucenuHn (0.98%), KakTo 1 Hail-
HMCKA CTOMHOCT Ha CbOTHOLIEHMETO
MeXAy CbAbpXaHMEeTO Ha 06LWm 3axapu 1
06wu kucenunHn (10.86).

KnoyoBn  aymu:  aBTOXTOHHU
copToBe cnuBM, [A[06MB, KayecTBO Ha
nnoga, pakus, painoH Kocepuy

YBO/[,

Cnopef rogvwHOTO NPOM3BOACTBO
Ha cnmeu (Prunus domestica L.) Cbpbus
ce Hapexpga Ha MbpBo MsAcTo B EBpona un
Ha BTOpo MmsAcTo B cBeTa (FAOSTAT,
2018). Bbnpekn TOBa, Npoaykuusita ce
Xapaktepmsmpa C HWUCBbK U NPOMEH/VB
[obuB, a nnogoseTe C HegocTaTbyeH
pasmep u kadectBo (MiloSevi¢ et al.,
2017a). EgHa OT OCHOBHMTE MPUYUHU €
OTINeXAaHeTo Ha ronsim 6poli aBTOXTOH-
HW COPTOBE, KOMTO MOHACTOSLWEM Bb3/U-
3aT Ha 30% (UroSevi¢, 2015). Te ce
XapakTtepusupaT C HemnocTOSiHHU A06UBM,

‘Crvena Ranka’ in the Region of Kosijeri¢,
Western Serbia during five years
(2004/2008) are presented. Fruits of these
cultivars are used for production of brandy
of Protected Geographical Indication
named “"Kraljica“. A total of 9099 trees of
the aforementioned autochthonous plum
cultivars are grown on the surface of
26.62 ha in this region. The most common
is cultivar ‘Trnovaca’ (7003 trees; 20.10
ha), followed by ‘PoZegaca’ (1365 trees;
4.36 ha), while the cultivar ‘Crvena Ranka’
is the least present (731 trees; 10 ha).

The highest yield per tree (45.20
kg) and per unit area (15.73 t ha™') was
found in the cultivar ‘Trnovaca’, and the
lowest in the cultivar ‘PoZzegaca’ (35.06 kg
tree’; 10.88 t ha'l). On the other hand,
the highest value of the total sugars
content (11.68%) and value of the ratio
between the total sugars content and total
acids (14.22) were found in the fruits of
‘Crvena Ranka’ cultivar. ‘Trnovata’ was
characterized by the lowest value of total
sugars (10.50%), and the highest value of
the total acids (0.98%), as well as the
lowest value of the ratio between the
content of total sugars and total acids
(10.86).

Key words: autochthonous plum
cultivars, vyield, fruit quality, brandy,
Region of Kosjeri¢

INTRODUCTION

According to the annual production
rate of domestic plum (Prunus domestica
L.), Serbia ranks first in the Europe and
the second in the world (FAOSTAT,
2018). Nevertheless, plum production in
Serbia is characterized by low and
variable yields as well as by fruits with
inadequate size and quality (MiloSevi¢ et
al., 2017a). One of the main reasons for
this is a high number of autochthonous
plum cultivars in production which are
currently estimated to account for 30%
(UroSevi¢, 2015). These -cultivars are
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He3aJ0BO/IMTENIEH pa3mep Ha nnogoseTe
N JIOWO KayecTBO. TpafUUMOHHUAT Nog-
X0 B OTMEeXAaHeTo UM € MUHMMAasTHO
n3non3BaHe Ha MOAXOAALM arpoTexHu-
Yeckn 1 0BOLLAPCKN MeponpusAaTms. OcBeH
TOBa Te3n COpToBE ca NpeayMHO MEeCTHM
N KadecTBara MM 3aBUCAT OT ycnoBusATa
Ha OKo/lHaTa cpefja, KOeTo M Mpasu
cneuncmyHm 3a Bcska obnact (MiloSevié
and MiloSevic¢, 2012).

Haii-BaXkHMAT MPOAYKT OT C/MBUTE
B Penybnuka Cbpbusa e pakuata. Okono
75-80% OT 06LL0TO KONMYECTBO NponsBe-
JeHn nnofose ce npepaboTsBaT B pakus,
[0KaTo 3HAYMTENHO MO-HUCKU KOnYecTBa
ce u3non3eaTr 3a NpscHa KoHcymauus,
cyweHe n npepaboTtka B OpYrv NPOAyKTY
(Nenadovié-Mratini¢ et al., 2007a). Haii-
rofisiM Asi/1 CIMBOBA Pakusi ce Npou3Bex-
Ja OT aBTOXTOHHW COPTOBE, OTINEXAaHM
ype3 eKCTEeH3MBHa M ocTapsnia TEXHO/O0-
rvs. MpoussegeHaTa pakns e ¢ pasinyHo
KayecTBO, KOETO 3HauuMTeNHO BJioLIaBa
nsHoca U Ha cBeToBHMA nasap (Nenadovic-
Mratini¢ et al., 2007b). 3a ga ce npeopgo-
Nee Tasn cuTyauus, B M3cneposartesicku
WHCTUTYT NO OBOWWAapcTBO, Yayak ca
nscnenBaHn Hal-BaXHUTE XapakTepucTu-
K/ Ha aBTOXTOHHW COPTOBE C/IMBU, 3a Jda
ce wusbepar reHOTUNM, MOAXOAALWM 3a
npepabotka Ha N/OA4OBETE B pakus, C
ornes usnckBaHusiTa Ha nasapa. (MiloSevic¢
et al., 2017b). MNpoBeaeHn ca u3cneanBa-
HWA 3a HamupaHe Ha onTMMasiHa TeXHO-
florMyHa npoueaypa, KoATo Aa npowus-
BeXAa Hail-kadyectBeHa pakus (Popovic et
al., 2007; Popovic et al., 2009).

B 3natnbopcku OKpbI, C/IMBOBUTE
HacaxaeHua obxeawaT 10766.68 ha, oT
KonTo 0kos10 80% ca eKCTEeH3UBHU Hacax-
AeHns (CtaTuctmyecka cnyxba Ha Peny6-
nka Cobpbusa, 2017), KoeTo nokasea
rofigsM AsA1 Ha  aBTOXTOHHW COPTOBE.
O6uwmHa Kocepuu, KOATO € C MHOroro-
OVlHa Tpaguumsa B OTI/IEXAAHeTo Ha
C/IMBM N NPOM3BOACTBOTO Ha pakus, npu-
Haflexu TepuTopuasiHo KbM 3natuéop-
CkM oKpbr. [ecTtunauynoHHa abpuka
"Zari¢" € Hail-usecTHa B palioHa CbC

characterized by oscillating cropping,
inadequate size and poor fruit quality as
well as traditional approach, most
commonly wused in their cultivation,
implying minimal use of appropriate agro-
and pomotechnical measures.
Furthermore, these cultivars are mainly of
local character. Their properties depend
on environmental conditions, making them
specific for each area (MiloSevi¢ and
MiloSevi¢, 2012).

The most important plum product
for the Republic of Serbia is brandy.
Around 75-80% of the total amount of the
produced fruits is processed into brandy,
whereas considerably lower quantities are
used for fresh consumption, drying and
processing into other products
(Nenadovi¢-Mratini¢ et al., 2007a). The
largest share of plum brandy is produced
from autochthonous cultivars by extensive
and outdated technology, thereby
obtaining brandy of non-uniform quality,
which considerably aggravates the export
of this product into the world market
(Nenadovié-Mratini¢ et al., 2007b). In
order to overcome this situation, in the

Fruit Research Institute, Cadak has
conducted the assessment of the most
important characteristics of

autochthonous plum cultivars with the aim
to select genotypes that may be
commercially important for cultivation, for
the purpose of processing fruits into
brandy (MiloSevi¢ et al., 2017b). Studies
have also been conducted to find an
optimum technological procedure that will
produce the best quality brandy (Popovic¢
et al., 2007; Popovi¢ et al., 2009).

In the Zlatibor District area, plum
plantations cover 10766.68 ha, of which
about 80% are extensive plantations
(Statistical Office of the Republic of
Serbia, 2017), which points to a high
proportion of autochthonous cultivars. The
Region of Kosjeri¢ with a long tradition in
plum cultivation and brandy production
belongs to the Zlatibor District. The most
famous distillery from this region is the
"Zari¢" distillery, the producer of brandy

194



cBosiTa Mapka pakus "Kpasimya"
("Kraljica”), KosiTO HOCK eTMKeT 3a 3alu-
TEHO HanMeHOoBaHMe 3a Npou3xos,
HacTtodwara cratua uenu pga
nokaxke MPOLYKTUBHOCTTA W HaW-BaXHUTe
XapakTepucTuku Ha aBTOXTOHHUTE
coptoBe cnvBu "TbpHOBayva", "Toxeraya"
n LipseHa paHka. TexHuTe nnofoBe ce
npepaboTeaTt 3a Ta3n Mapka pakus, ypes
TOYHO onpejesieH TeXHOT0MMYEH npoLec.

MATEPVAJT N METOOU

O6ekT. MNeTrogulHUTe NPoy4YBaHUA
(2004-2008) obxBawaT HacaxgeHus oT
aBTOXTOHHM copToBe cnuBuM B OO6LWMHA
Kocepwuy, uniito roguiieH ao6us, cbrnac-
HO goroBsop, ce npepaboTsa B gectuia-
umMoHHa chabpuka “Zari¢". HacaxaeHusta
ce Hamupat mexagy 500 um 900 m
HaJMOpCKa BUCOYMHA, Ha pasnyHa Bb3-
pact 1 pasfiuyHU Pas3CTOAHUA Ha 3acax-
JaHe. TexHosorusAta Ha OTrnexaaHe ce
Xapaktepusmpa Cc TpaauLMOHEH MOAXOM,
KOWTO npegnosiara ecTecTBeHO dhopmu-
paHa kopoHa, 6e3 06paboTka Ha no4ysata
n ynotpeba eguHCTBEHO Ha OpraHuyHu
TopoBe. OCBeH TOBa, He ca npunaraHu
MepKM 3a 3aluTa cpewy npuinHuTenuTe
Ha 6o/s1ecTn 1 BpeauTenu.

PactuteneH matepuwan. N3cnepnga-
HuATa 06XxBallaT TPW BUCOKOKAYECTBEHWU
aBTOXTOHHW C/MBOBKU copTa: "TbpHOBa-
ya", Moxeraya n LipBeHa paHka. "TbpHO-
Baya" e TpbHKOC/AMBa (gamacueHa)
(Prunus insititia L.) n npegctasnssa Haii-
LUMPOKO pasnpocTpaHeHus TreHoTun B
C/IMBOBUTE HacaxieHus Ha 3natubopcku
okpbr (MiloSevié, 2002). Ta dopmupa
nipamuganHa KopoHa C KMNOHW, KOWUTO
PSAOKO ce YynAT nof TeXecTTa Ha pekos-
TaTa. Vima paHeH nepuofg Ha UbTeX,
OKO/I0 cpejarta Ha MapT M KbCeH nepuos
Ha y3psiBaHe — Ha4yanoTo Ha CenTeMBpu.
CopTbT e camoorpatlsaly, ce, ¢ BUCOKa
pojosutocT. PekonTtara e pefoBHa B
YCNOBUA Ha MUHUMaJTHN arpoTexXHUYECKM
1 OBOLLAPCKN MEPONPUATUA. XapaKkTepHu
3a copta ca [Jobpute pesyntatu npwu
oTrniexaaHe BbPXY pas/IMyHM  BUAOBE
MoYBM W TOMEPAHTHOCT KbM MWKOHOMMU-

"Kraljica“, carrying the label of Protected
Geographical Indication.

The aim of this paper was to show
the production and the most important
characteristics of autochthonous plum
cultivars ‘Trnovaca’, ‘Pozegata’ and
‘Crvena Ranka’. Fruits of these cultivars
are processed using a precisely defined
technological procedure into
aforementioned brandy.

MATERIAL AND METHODS

Object. Five-years studies
(2004/2008) covered the plantations of
autochthonous plum cultivars in the
Region of Kosjeri¢, whose annual yield,
according to the contract, is processed in
the ”Zari¢ “distillery. Plantations are
located between 500 and 900 m above
sea level, with different age and planting
distance. The cultivation technology is
characterized by a traditional approach,
which implies natural crown, soil without
cultivation and the use of organic
fertilizers only. Furthermore, no protection
measures against the causal agents of

diseases and pests have Dbeen
implemented as well.
Plant material. The studies

included three top quality autochthonous
plum cultivars ‘Trnovaca’, ‘Pozegaca’ and
‘Crvena Ranka’. ‘Trnovaa’ originates
from damson plum (Prunus insititia L.)
and represents the most prevalent
genotype in plum plantations of the
Zlatibor District (MiloSevi¢, 2002). It forms
a pyramidal crown with branches that
rarely crack under the weight of crop.
Flowering time is early, on average in the
middle of March, while ripening time is
late, at the beginning of September. It is a
self-fertile cultivar with high bearing
potential. It bears regularly under
conditions of minimal application of agro-
and pomotechnical measures. Good
results in cultivation on different types of
soil and tolerance to economically the
most important diseases and plum pests
are characteristic for this cultivar. It is also
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Yyeckn 3Hauumute 601ectTu n BpeguTenu.
OcBeH TOBa e To/IepaHTeH KbM BMpyca Ha
wapka. B cpaBHeHue c Apyru copTose,
npovssexpga  No-rofIsMo  KOJIMYECTBO
asikoxon. Pakus, npou3sefeHa OT TO3U
COpT, NpuTexasa MHOIoO A06PO KayecTBo,
XapakTepeH apomar 1 BKYC.

Copt "Moxeraya" (Prunus domestica
L.) abnro Bpeme e Bogely B Cbpbus. Ton e
yMepeH [0 CWMHO pacTaw, copT, ¢
nMpaMmuaasiHa [0 LUMPOKO nMpaMuaasiHa
KOPOHa, C K/TOHW, KOUTO PSAKO ce YynsT nog,
TexecTtta Ha pekontata (MiSi¢, 1996).
CopTbT e camodepTuiieH, C KbCEH W
KpaTKkoTpaeH Ub(Tex. Y3psBa KbCHO, B
Kpasi Ha aBrycT WM Ha4YaslI0TO Ha cenTeM-
Bpu. MnogoseTe ce xapakTepusupar € OT-
JIMYHO Ka4yecTBO M ca MNoAXOASALM 1 3a Npo-
M3BOACTBO HAa MbpBOKAYeCTBEHA C/MBOBA
pakusi (Niki¢evi¢ and TeSevi¢, 2010). Haii-
ronemMuaT HefoCTaTbk Ha copTa e Heroeata
4yBCTBUTE/THOCT KbM BMUpYCa Ha Luapka.

"LlpBeHa paHka" e eguH OT Hail-
ctapute coptoBe (Prunus domestica L.)
3a nNpou3BOACTBO Ha pakusA. CopTbT e
yMepeHo pacTsl, C LMpoka nupamugan-
Ha KOPOHa C KPEeXKWU KNOHW, KOUTO JIECHO
Ce 4ynAaAT nop TeXecTra Ha pekosnrara.
Vima cpefHO paHeH nepuog Ha UbgTex.
CamocTtepuneH e wn TpsibBa pga ce
oTrnexaa 3aefHo C NoaxoAsll onpatiu-
Ten (Misi¢, 1996). Vima cpefieH nepwog Ha
y3psiBaHe, npe3 nbpBata MoJI0BMHA Ha
aBryct. TonepaHTeH e KbM Bupyca Ha
wapkata M € eguH OT Hai-u3BecTHUTe
COpTOBE 3a C/iMBOBa pakMs, HO B
CpaBHEHWe C Apyru copToBe, fJaBa Hali-
MaUTKO KOIMYECTBO asIKOXo/.

CoptoBe B HacaxgeHudata. 3a
BCEKM OT Wu3cnefBaHWTe CcOpTOBE €
nokasaH o6LMst 6poiit AbpBeETa M NaoLwiTa
(ha), Ha koATO ce oTrnexaar.

Pekonta n XMMUYECKU XapakTte-
pucTuku. Pekontara Ha wu3cnefsaHuTe
COpTOBE C/MBU € npeacTaBeHa, upes
[o6us ot abpeo (kg ,u,bpso'l) n nobus ot
efvHuua  nnowt  (t ha'l). OT BCSIKO
HacaxeHune n OT BCEKW COPT ca n3bpaHu
no AeceT AbpBeTa, Ha CnyyaeH npuHUmnN,
B TpM MOBTOPEHUs, 3a [a ce onpepenu
cpefeH [obvs OT AbPBO, U3MEPEH 4pe3

tolerant to the Plum pox virus. Compared
to other cultivars, it gives a higher alcohol
yield. The brandy obtained of this cultivar
has very good quality, characteristic odour
and taste.

‘PozegacCa’ (Prunus domestica L.)
has long been the leading plum cultivar in
Serbia. It is a medium vigorous to
vigorous cultivar, with pyramidal to broad-
pyramidal crown with branches rarely
cracking under the weight of crop (MiSi¢,
1996). It blooms late and explosively and
is a self-fertile cultivar. Its ripening time is
late, at the end of August or early
September. The fruits of this cultivar are
characterized by excellent quality and it is
suitable, among other things, for the
production of top quality plum brandy
(Nikicevic and TeSevi¢, 2010). The
greatest deficiency of this cultivar is its
susceptibility to Plum pox virus.

‘Crvena Ranka’ is one of the oldest
brandy cultivars of domestic plum (Prunus
domestica L.). It is a medium vigorous
cultivar of a wide pyramidal crown with
fragile branches that easily break under
the weight of crop. The flowering time is
medium-early. This cultivar is
characterized by male sterility and must
be grown together with appropriate
pollenizer (Misi¢, 1996). The ripening time
is medium, in the first half of August. It is
tolerant to the Plum pox virus and is one
of the most prominent plum brandy
cultivars, but in comparison with other
cultivars, it gives the smallest alcohol
yield.

Presence of certain cultivars in
the plantations. For each of the studied
cultivars, the total number of trees and

area (ha) in which is grown in the
analysed area is shown.
Cropping and chemical traits

measurement. Cropping of the studied
plum cultivars is shown by yield per tree
(kg tree'l) and yield per unit area (t ha'l).
Ten trees in three replications for each
plantation of each cultivar were randomly
selected to determine average yield per
tree using the electronic scale ACS
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e/IeKTpoHHa BesHa ACS System
Electronic Scale (Zhejiang, Kutaii). Jo6u-
BbT 3a e[MHuULA NOLL e onpejerieH, Ypes
YMHOXaBaHe Ha pobuea 0T AbpBO NO
6pos pacTteHus B xektap. Cnopeg
pas3nnyHMTe pasCTosIHUA Ha 3acaxjaHe B
uscneflBaHUTe HacaxaeHus, O6poAT Ha
pacTeHMss OT XekTap e pas/vyeH. 3a
onpenensHe Ha pgobumBa OT efuHULA
naow, cpegHuAaT 6poil  pacTeHns OT
XeKTap 3a BCeKkMm u3cnegBaH copT ca
onpefesnieHn Bb3 OCHOBA Ha 06wust 6poi
pacTteHus 1 obLiaTa nmaoLy, 3a BCEKU COpT.
Bb3 ocHOBa Ha 06LIMSA 6poit pacTeHns u
cpegHuss nobrs OT AbPBO, € U34YUCTIEH
06WMAT AO6MB NO FOANHN.

CbabpXaHMeTo Ha 06wm 3axapu
(%) e onpepgeneHo B NpecHu nNaoaoBse Mo
meTtopa Luff-Schoorl (Egan et al., 1981).
O6LwuTe KucenvHu ce WusMepsaT upes
HeyTpanusauma go pH 7.0 c 0.1 N NaOH,
KaTto faHHWTe ce MnpeacTaBAT KaTto npo-
LEeHT oT sAbbfiyeHaTa kucesvHa. Bb3 oc-
HOBa Ha NofyYyeHnTe AaHHU Ce U34YncniaBa
CbOTHOLUEHNETO MeXay 06LWO0TO Cbabp-
XaHue Ha 3axap 1 06LLMTE KUCENUHN.

KnnmatnyHu ycnosua. KnumatsT
B O6wuHa Kocepndy e  ymepeHo-
KOHTMHeHTaneH. MNMpe3 nepuoga Ha uscnep-
BaHe, KIMMATUYHUTE [aHHU 3a neproja Ha
ubdTex (MapT) 4O nepuofa Ha ys3psiBaHe
Ha nnogoBeTe (CenTeMBPM) Ca OCUrypeHu
OT HaWi-651m3kata MeTeoposiorMyHa cTaHums
1 ca nocoyeHn B Tabnmuya 1.

[JaHHuTe, nocovyeHn B Tabnuua 1,
nokasearta Hucka TemnepaTtypa npe3 MapT
2005 un 2006, KoeTo MOXe fa e npuyvHa [0
M3BECTHa CTeNeH 3a yBpexJaHe Ha LBeT-
HWTe nbnku. CpegHata meceyHa Temnepa-
Typa npe3 neTHute Mmeceuu (oHW, U 1
aBrycT) npe3 2007 r. HagBuLWwaBa CTONHOC-
TMTe, kouTo MiSi¢ (1996) unTrpa, kato noa-
X0l 3a oTrnexaaHe Ha cnveu. Haii-106-
pv pe3yntatM B CAVBONPOU3BOACTBOTO ca
NOCTUrHaTW, B paioHn C roguiiHa cyma Ha
Banexu oT 700 go 1000 mm, a cymarta Ha
BaNieXuTe B Nepuoa Ha Beretauusi e Mex-
oy 350 n 600 mm (Misi¢, 1996). CvrnacHo
MOCOYEHOTO, CymMaTa Ha Basiexute no
Bpeme Ha BereTauuaTta npe3 2004 r. e no-
HMCKa OT ONTUMasIHaTa 3a C/IMBUTE U MOXe

System Electronic Scale (Zhejiang,
China). Yield per unit of area is
determined by calculation, multiplying

yield per tree and number of plants per
hectare. According different planting
distances in the analysed plantations, the
number of plants per hectare was
different. For determining the yield per
unit area, the average number of plants
per hectare for each studied cultivar was
determined on the base the total number
of plants and total growing area of each
cultivar. Based on the total number of
plants and average yield per tree, the total
yield in certain years of study was
calculated.

The content of total sugars (%) was
determined as fresh weight basis using
the Luff-Schoorl method (Egan et al.,
1981). Total acids were measured by
neutralization to pH 7.0 with 0.1 N NaOH,
the data being presented as a percentage
of malic acid. Based on the data obtained,
the ratio between total sugar content and
total acids was calculated.

Climatic conditions. In the region
of Kosjeri¢ there is a moderate-continental
climate. During the period of study
climatic data from flowering time (March)
to fruit ripening time (September) were
provided by the nearest meteorological
station and are shown in Table 1.

Based on the data shown in Table
1, an incidence of low temperature in
March 2005 and 2006 was observed
which might have led to certain degree of
damage of plum flowering buds. Mean
monthly temperature during summer
months (June, July and August) in 2007
was above the values that MiSi¢ (1996)
quotes as suitable for plum growing. The
best results in the plum production
achieved if it is grown in the areas with
annual precipitation sum between 700
and 1000 mm, and the precipitation sum
during vegetation between 350 and 600
mm (MiSi¢, 1996). In accordance with the
stated, precipitation sum in the vegetation
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[la ce e oTpaswuna BbpXy pesyntatute oT
npoy4BaHeTo.

in 2004 was below optimal for plum and
might have reflected on the study results.

Tabnuua 1. KnimmaTnuHM ycnoBusi B nepuoga Ha nscnegpade B O6wmHa Kocepuy
Table 1. Climatic conditions during the period of study in the Region of Kosjeri¢

pesyntatim ca aHasim3vpaHn upes Auc-
NnepcuoHeH aHanuns3 no mogen Ha duwep
(ANOVA), kaTo e usnonseaH coptyepeH
naket Microsoft Office Excel 2003. Cre-
MeHTa Ha 3HaYMMOCT Ha Pas/IKNTe Mex-
Oy o06paboTkuTe e onpegeneHa upes LSD

CpepnHa meceyHa MwuH. meceyHa Makc. meceyHa Banexu bipzMBHM
Mecey loguHa TemnepaTypa  TemnepaTypa  Temnepartypa Precipitation A pr'm
Month Year Average month Minimal monthly Maximal monthly (rr?m) Nurﬁber of
temperature (°C) temperature (°C) temperature (°C) rainy days
2004 6.0 -2.5 16.8 28.1 10
MaoT 2005 3.7 -9.0 17.0 37.2 13
MarF():h 2006 5.5 -6.1 17.8 112.6 15
2007 7.6 2.2 16.3 65.7 9
2008 6.6 1.3 14.6 51.4 13
2004 114 4.4 19.2 59.8 14
S 2005 9.9 3.3 17.8 45.1 13
Agr” 2006 11.1 40 19.7 72.9 15
2007 10.7 1.2 21.6 14.6 3
2008 11.0 4.8 19.2 52.2 14
2004 13.1 6.6 21.3 65.8 14
Maii 2005 14.9 5.8 25.2 89.4 19
May 2006 14.6 6.6 25.6 49.3 15
2007 16.5 8.8 24.9 95.5 17
2008 16.2 5.9 27.1 854 14
2004 19.0 12.3 26.5 99.1 15
o 2005 17.4 9.1 28.4 62.6 11
June 2006 18.2 8.0 31.8 134.6 16
2007 20.2 12.7 31.0 45.0 9
2008 19.7 134 30.9 49.6 14
2004 20,5 13.3 30.6 100.5 12
o 2005 19.96 14.0 29.9 59.9 17
July 2006 20.3 12.3 30.9 107.7 14
2007 21.6 11.9 32.8 37.3 4
2008 29.3 13.2 29.7 71.8 12
2004 19.7 12.2 28.1 60.0 12
aBrVCT 2005 18.7 13.7 26.0 88.9 13
Aug)ijst 2006 18.7 12.5 29.6 120.9 16
2007 21.1 12.7 33.0 42.5 12
2008 20.0 15.0 30.7 12.6 2
2004 15.5 9.5 24.5 50.2 4
cenTeMBou 2005 16.4 134 26.0 73.9 14
Septeme()ar 2006 15.9 11.0 25.5 36.8 10
2007 13.2 7.7 21.2 110.1 14
2008 13.9 7.4 30.6 77.6 12
AHanns Ha gaHHuTe. MNonyyeHuTe Data analysis. The obtained

results were analysed using the Fisher
model analysis of variance (ANOVA)
using the software package Microsoft
Office Excel 2003. The degree of
relevance of differences between the
treatments was determined using the
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TeCT C HMBO Ha gocTtosepHocT P <0,05.

PE3YJITATU N OBCBXXOAHE

O6LLOTO [0roBOPEHO MNPOU3BOA-
CTBO Ha aBTOXTOHHW C/IUBHW COPTOBE B
O6wumHa Kocepuy Bb3M3a Ha 9099
AbpBeTa, oTriexgaHn Ha nsow, ot 26,62
ha. Hai-pasnpocTtpaHeH e copT "TbpHo-
Baya" ¢ 7003 6p. AbpBeTa, OTrAeXaaHu
Ha 20.10 ha (®urypa 1 u 2). Cnep Hero e
copt '"Toxeraya" ¢ 1365 gbpseTa,
oTrnexgaHn Ha 4.36 ha, a copt "LipBeHa
paHka" e Hail-mMasiko 3acTbneH ¢ 731
AbpBeTa Ha nsiow, o1 2.10 ha.

LSD test, with the probability level of P <
0.05.

RESULTS AND DISCUSSION

Total contracted production of
autochthonous plum cultivars in the
Region of Kosjeri¢ accounts for 9099
trees cultivated in the area of 26.62 ha.
With 7003 trees cultivated in 20.10 ha, the
cultivar ‘Trnovaca’ is the most common
(Figure 1 and 2). It is followed by
‘PozegaCa’ with 1365 trees cultivated in
4.36 ha, while the cultivar ‘Crvena Ranka’
is the least present, with 731 trees in the
area of 2.10 ha.

Crvena

PoZegaca

1365_|

Ranka 731

Trnovaca
7003

dur. 1. bpo gbpBeTa OT n3csegBaHNn aBTOXTOHHU copToBe cnvBu B O6WMHa

Kocepuny
Fig. 1. Number of trees of studied autochthonous plum cultivars in the Region of
Kosjeric¢
Crvena
PoZegaca Ranka

4.36

Trnovaca
20.10

dur. 2. ObpaboTBaema nnouy (ha) Ha nscnegBaHn aBTOXTOHHM COPTOBE C/INBU B

O6wuHa Kocepuu

Fig. 2. Orchard area (ha) of studied autochthonous plum cultivars in the Region

of Kosjeri¢
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Jo6buBbT OT ABPBO 3a eguHuua
naow,, Bapvpa B 3aBWCMMOCT OT COPTa,
rogyHaTa Ha wuscnegBaHe W TAXHOTO
B3aumogeicteue (Tabnvmuya 2). Hait-
ronsam ao6ms ot AbpBo (45.20 kg) 3a
epnHuua nnowy (15.73 t ha™) e nonyuew
OT copT "TbpHOBaya", AOKATO Hali-HUCKM
ca cToiHocTuTe npu copT "lMoxeraya”
(cpepHo 35.06 kg abpeo™; 10.88 t hal).
Hali-Bucok cpegeH gobueB OT AbpBO 3a
efnHuua nsow, e nonayded npes 2007 r.
(50.66 kg abpeo™, 17,63 t ha %), a Haii-
HUCHK npe3 2004 r. (31.66 ,q,preTa'l,
10,98 t ha'l). Bbnpeku TOBa, Npu HAKOU
copToBe Ce Ha/ogaBa pas/ivyHa TeH-
OEHUMS B OMNpefesieHn roAuvHU Ha Wn3-
cnefBaHeTo, KOeTO rOBOPM 3a 3HauuTen-
HOTO BJ/IMSIHAE Ha B3auUMOAENCTBUETO
MeXay reHotMna u roguHara Ha npo-
yuBaHe, BbpXy fobuBa. ToBa siBNeHue e
O4YakBaHO, Tbil Kato € W3BECTHO, 4e
pekonTata ce B/MSe OT MHOXECTBO
OUOIOTMYHM N EKONOTUYHM (DAKTOPW, KaTo
reHotun (MiloSevi¢ and MiloSevi¢, 2011),
CbCTOSIHME U Bb3PACT Ha [AbpBeTara,
KO/IMYecTBO BOJa B MoyBaTa, Temne-
patypa u ceet/imHa (Luci¢ et al., 1996),
KaKkto ¥ MnpuioxeHata TexHOnorus 3a
otrnexgaHe (Blazek and Pistékova,
2009). Hali-HUCKMAT cpefeH aobue npes
2004 r. moxe ga ce 06scHM C hakTa, ye
KO/IMYeCcTBOTO BasieXxu B nepuogja Ha
BeretTauus e nog onTUMasiHus 3a OTrnex-
JaHeTo Ha cnvBu. OcBeH ToBa, Hali-
HUCKMAT fobus 3a copT “"MNoxeradva"
MOXe Aa Ce 00SCHU C MpexpeBpeMeH-
HOTO NajaHe Ha nJodoBeTe, Ab/hKallo
Ce Ha wu3paseHaTa 4YyBCTBUTE/IHOCT Ha
TO3K copT kbM Plum pox virus (MiSi¢ and
Rankovi¢, 2002).

CopT "LipBeHa paHka" e BUCOKO
[O6MBEH, HO Mopaay KpexknTe u Yynameu
K/MIOHW, Npe3 onpegenieHn rognHu Ton e
npeapasnosioXeH KbM  anTepHaTUBHO
nnogogasaHe (MiloSevic, 2002).

Yield per tree and per unit area
varied depending on the cultivar, year of
study and their interaction (Table 2). The
greatest yiled per tree (45.20 kg) and per
unit area (15.73 t ha™) was found in the
cultivar ‘TrnovaCa’, whereas the lowest
values of the aforementioned parameters
were obtained in the cultivar ‘PoZegaca’
(on avarege 35.06 kg tree™; 10.88 t ha™).
Observed from the aspect of the studied
year, the highest average yield values per
tree and unit area were determined in
2007 (50.66 kg tree™; 17.63 t ha '), and
the lowest in 2004 (31.66 tree™; 10.98 t
ha'l). However, in certain cultivars, a
different yield tendency is observed per
certain year of study, which speaks in
favor of the significant influence of the
interaction between genotype and year of
study on vyield. This phenomenon is
expected because the croping is known
to be controlled by numerous factors of
biological and ecological nature such as
genotype (MiloSevic and MiloSevic,
2011), the condition and age of trees, the
amount of water in soil, temperature and
light (Luci¢ et al., 1996), as well as the
applied cultivation technology (Blazek
and PiStékova, 2009). The lowest
average yield in 2004 can be explained
by the fact that the amount of
precipitation during vegetation in this year
was below the optimum for plum growing.
Furthermore, the occurrence of the
lowest yields for the ‘PoZegaca’ cultivar
can be explained by the premature fruit
drop due to the pronounced sensitivity of
this variety to the Plum pox virus (Misi¢
and Rankovi¢, 2002).

The ‘Crvena Ranka’' cultivar is
distinguished by its high cropping, but
due to the brittleness and cracking of
branches in certain years, it is prone to
alternative bearing (MiloSevi¢, 2002).
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Tabnuua 2. lo6MB OT n3cneaBaHnTe aBTOXTOHHN C/IMBOBU COPTOBE
Table 2. Yield of the studied autochthonous plum cultivars

[o6ue oT aAbpBO

[o6uB oT nnouy

Yield per tree (kg)  Yield per growing area (t ha™)

reHotun/Genotype (A)

TpHoBava/Trnovaca 45.20+9.10 a 15.73+3.29 a
Moxeravya/Pozegaca 35.06+8.18 b 10.88+0.50 b
LipeeHa paHka/Crvena Ranka 36.80+3.56 ¢ 11.68+0.43 ¢
FognHal/Year (B)

2004 31.66+5.29d 10.98+2.05 d
2005 37.66+5.18 bc 13.11+1.80 b
2006 37.11+3.86 c 12.91+134 ¢
2007 50.66+9.99 a 17.631+3.48 a
2008 38.00+2.92 b 13.22+1.02 b

Genotype (A) x Year (B)

2004 38.00+0.86 de 13.22+0.30 de
2005 43.00+1.73 ¢ 14.96+0.60 bc

TrnovacCa 2006 41.00+1.00 cd 14.27+0.35 cd
2007 63.00+2.95 a 21.92+0.92 a
2008 41.00+1.00 cd 14.26+0.35 cd
2004 25.00+£3.04 g 8.70+1.06 h
2005 32.00+2.00 f 11.14+0.70 fg

PoZegaca 2006 32.33+0.57 f 11.25+0.20 fg
2007 48.00+3.60 b 16.70£1.25 b
2008 38.00+1.00 de 13.22+0.35 de
2004 32.00+1.80 f 11.02+0.50 g
2005 38.00+3.04 de 13.22+1.06

Crvena Ranka 2006 38.00£0.50 de 13.22+0.17 de
2007 41.00+0.87 cd 14.27+0.30 cd
2008 35.00+2.29 ef 12.80+0.79 f

ANOVA

A * *

B * *

AXB * *

Pa3nnyHuTe Mankm 6ykBM B KONOHUTE NoKassat 3HauMmMuTe pasnvky npu P < 0.01 cnopepg LSD TecT
3Be3auuknTe (*) B KOIOHUTE NocoYyBaT 3HauYMMKM pasnukn npu P < 0.05 (*) cnopeg, TecT Ha duwep

The various lowercase letters in respective columns indicate significant differences at P < 0.01 according to

the LSD test.

Asterisks in columns indicate significant differences at P < 0.05 (%) according to the F test.

JenbT Ha nnogoseTe OT u3cneg-
BaHWTE aBTOXTOHHW C/IMBW, KaTO 4acT OT
obwusa Ao6mB, OT KOWTO ce nosiydyaBa
CNMBOBa paknus CbC 3alUTEHO Haume-
HOBaHMe 3a Npou3xo[ e efHakbB npes
roguHute (durypa 3). OenbT Ha copT
"TbpHoBaya" Bapupa oT 78.86% pmo
82.33%, cnegsaH oT "Tloxeraya" ¢ gan
oT 10.54-14.27%, a Hail-manbk e genbT
Ha "LipBeHa paHka" (5.47-7.74%).

The share of fruits of the studied
autochthonous plum cultivars in total yield,
by which processing the plum brandy of
Protected Geographical Indication is
obtained, was uniform by years (Figure 3).
The share of ‘Trnovaga’ cultivar ranged
from 78.86% to 82.33%, followed by
‘Pozegaca’ with a share of 10.54-14.27%,
while the smallest share was found in
‘Crvena Ranka’ (5.47-7.74%).
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dur. 3. JenbT Ha nnogoBeTe (%) OT n3cneaBaHUTE aBTOXTOHHN COPTOBE C/IMBW,

OT 06LWWua nobus (t) No roanHM

Fig. 3. The share of fruits (%) of the studied autochthonous plum cultivars in

total yield (t) in certain years

Pe3syntatnte OT XWMUYHWS CbCTaB
Ha aBTOXTOHHW COPTOBE C/IMBK Ca NOKa3aHu
B Tabnuua 3. W3cnepsaHute copToBe ce
pasnuyaBaT 3HAYUTE/THO MO CbAbpXaHue
Ha 06wy 3axapn M O06WM KUCE/MHU B
NNofOBETE, KAKTO M MO CbOTHOLUEHWETO
Mexay Tax. Hain-BMcoko 0610 CbhabpxaHue
Ha 3axap (11,68%) wn Hali-BUCOKaTa
CTOMHOCT Ha CbOTHOLUEHMETO  Mexay
CbAbpPXaHWETO Ha 06LM 3axapu U 06wy
kncenuHn  (14,22) ca ycTaHOBEHU B
nnogoseTe Ha copT "LipBeHa paHka". Hai-
BMCOKA CTOMHOCT Ha O06LWM KUCENWHU
(0,98%) e yctaHoBeHa B niogoBeTe Ha
"TbpHoBaya". CopTbT Cce Xapakrepusunpa
CblLUO Taka C Hai-HMCKa CTOMHOCT Ha 06Lm
3axapu (10.50%) 1 Haii-HMCKa CTOMHOCT Ha
CHOTHOLLEHMETO MEXAY CbAbpXaHue Ha
06LM 3axapun 1 o6LM KucenmHu (10.86).

XUMUYECKUAT CbCTaB Ha N/ofoBe-
Te Ha u3cnensaHWTe COpPTOBE C/MBU Ce
pasnnyasa B 3aBMCUMOCT OT roguHara Ha
nuscnegsaHeto.  Hait-Bucoka  cpegHa
CTOMHOCT Ha CbAbPXaHWETO Ha 06K
3axapn e yctaHoBeHa npe3 2007 .
(11,43%), a Haili-Hucka npe3 2008 T.
(10,50%). Haii-BMcoka cpefgHa CTOMHOCT
Ha CbObpXaHWETO Ha o6WK 3axapu e
ycTaHoBeHa npe3 2006 r. (0.92%), a Hali-
Huckata npe3 2004 n 2007 r. (0.82%).

The results of the chemical
composition of autochthonous plum
cultivars are shown in Table 3. The
studied cultivars differed considerably in
terms of the content of total sugars and
total acids in fruits, as well as in terms of
relation between these two parameters.
The highest value of the total sugar
content (11.68%) and the highest value of
the ratio between the content of total
sugars and total acids (14.22) were found
in the fruits of ‘Crvena Ranka’ cultivar.
The highest value of the total acids
(0.98%) was determined in the fruits of
‘TrnovaCa’. This cultivar was also
characterized by the lowest value of total
sugars (10.50%) and the lowest value of
the ratio between the content of total
sugars and total acids (10.86).

Chemical composition of fruit of the
studied plum cultivars differed depending
on the year of the study as well. The
highest average value of the content of
total sugars was determined in 2007
(11.43%), and the Ilowest in 2008
(10.50%). The average content of total
acids in fruit was the highest in 2006
(0.92%), and the lowest in 2004 and 2007
(0.82%). The ratio between the content of
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CBHOTHOLUEHNETO MEXAY CbAbpPXaHWEeTo
Ha 0o0WM 3axapu M O6LWWN KUCENHU €
Hai-Bucoko npes 2007 r. (14.03), a Haii-
Hucko npes3 2008 r. (11.81). MocouyeHaTa
3aKOHOMEPHOCT He ce Habnwgasa npwu
BCMYKM M3C/leBaHN COPTOBE, KOETO ro-
BOPV 3a [0Ka3aHO B/IMSIHWME Ha B3aMMO-
[eACTBMETO Mexay reHOTUN U1 roamHa Ha
nscneaBaHe, BbpXy XMMWYHMSA CbCTaB Ha
nnopoBeTe.

total sugars and total acids was highest in
2007 (14.03), and the lowest in 2008
(11.81). The mentioned regularity is not
observed in all studied cultivars, which
speaks in favor of the significant influence
of the interaction effect between
genotype and year of study on the
analysed parameters of the chemical
composition of fruit.

Tabnuua 3. XMMUYECKM XapakKTepuUCTUMKM Ha MoJ0BeETe Ha u3c/ieBaHuUTe
aBTOXTOHHW COPTOBE C/ANBU

Table 3. Chemical characteristics of the fruit of studied autochthonous plum
cultivars

060 cbabpxaHne Ha O6Lo cbabpxXaHue O6LKM 3axapu/OB6LLN KUCEeUHN
3axapu/Total sugars  Ha kucenuHu/Total Total sugars/Total acids

content (%) acids content (%) content
reHoTun/Genotype (A)
Trnovaca 10.50+0.27 c 0.98+0.11 a 10.86+1.41 c
PozegacCa 10.88+2.84 b 0.79+0.07 ¢ 13.77+1.42 b
Crvena Ranka 11.684+0.43 a 0.82+0.08 b 14.22+1.72 a
FognHa/Year (B)
2004 11.30+0.63 a 0.82+0.63 d 13.97+2.46 a
2005 10.93+0.47 b 0.86+0.11 ¢ 12.92+1.91 b
2006 10.93+0.72 b 0.92+0.19 a 12.48+2.89 c
2007 11.43+0.55a 0.82+0.06 d 14.03+1.45a
2008 10.50+0.47c 0.89+0.09 b 11.81+1.22d
Fenotun (A) x N'ognHa (B) Genotype (A) x Year (B)
2004 10.70+0.10 fg 0.8740.03 bc 12.31+0.29 f
2005 10.50+0.10 gh 1.00+£0.03 b 10.50+0.21 g
Trnovaca 2006 10.20+0.17 hi 1.15+0.06 a 8.88+0.41 h
2007 10.80+0.26 ef 0.88+0.03 bc 12.29+0.68 f
2008 10.30+0.17 hi 1.00+0.06 b 10.33+0.76
2004 11.20+0.17 cd 0.90+0.02 b 12.44+0.14 f
2005 10.80+0.17 ef 0.80+0.01 de 13.50+0.37d
PoZegaca 2006 10.80+0.10 ef 0.70+0.03 f 15.44+0.48 b
2007 11.50+0.10 bc 0.75£0.03 ef 15.34+0.43 b
2008 10.10+0.10 h 0.81+0.04 d 12.49+0.65 f
2004 12.00+0.50 a 0.70+0.02 f 17.16+1.09 a
2005 11.50+0.20 bc 0.78+0.03 de 14.74+0.35 ¢
Crvena Ranka 2006 11.8040.26 ab 0.90+0.02 b 13.11+0.09 e
2007 12.00+0.17 a 0.83+0.03 cd 14.47+0.61 c
2008 11.10+0.10 de 0.88+0.02 bc 12.61+0.17 ef
ANOVA
A * * *
B * * *
AxB * * *

The various lowercase letters in respective columns indicate significant differences at P < 0.01 according to

the LSD test.

Asterisks in columns indicate significant differences at P < 0.05 (%) according to the F test.
PasnnuHute mankm 6ykBu B KOIOHMTE NOKa3BaT 3HauMmuTe pasnuku npu P < 0.01 cnopeg LSD Tect
3Be3auyknTe (*) B KOIOHUTE NocoyBaT 3Ha4YMMmM pasnukn npu P < 0.05 (*) cnopeg, TecT Ha duwep
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lMnogoBoTo Meco cbAabpxa 7-
17,74% o6wm 3axapu (Misi¢, 1996). 3a
NpPOn3BOACTBOTO Ha KayecTBeHa C/MBOBA
paknsa e BaXHO nnogoseTe ga wumar
BMCOKO CbAbpXaHWe Ha 3axap U CUHO
U3fBEH apomar, xXapakTepeH 3a Buja u
copta (Tanner and Brunner, 1998).
MonyueHute cpegHM  CTOMHOCTM  Ha
o6wuTe 3axapu N 06O CbabpPXaHNE Ha
KUCEeNIMHN B aBTOXTOHHUA copT "LpBeHa
paHka" B HalleTo m3cneaBaHe, ca Masiko
MO-HUCKM OT pe3yntatute NnocoyeHn oT
Nenadovi¢-Mratini¢ et al. (2007b), gokato
nosiydyeHuTe pesyntaru 3a copt "loxera-
ya" ca B CbOTBETCTBME C pe3ynraTuTte Ha
Jordovi¢ and Rankovi¢ (1972). TeHaeH-
unaTa B pesyntarnte no roguHu, nokas-
Ba, Ye Hali-BMCOKOTO CpefHO CbAbpXa-
HVe Ha obLu 3axapu B M04o0BeTe Ha
uscnefBaHWTe COpTOBE C/MBWU € YCTa-
HOBeHO npe3 2007 r., KOATO ce oT/InvyaBa
C Hail-BMCOKM TemnepaTtypu npes neTHu-
Te meceuuw, T.e. B nepuoja Ha WHTEH-
3MBHO pa3BuTMe Ha njogoBeTe U y3ps-
BaHeTo. [onyueHuTe pe3yntatm ca B
CbOTBETCTBME C Te3n Ha Mitrovic et al.
(2006). AHaNU3bT Ha pesynTaTuTe nokas-
Ba, Ye XMMUYHUAT CbCTaB Ha njoja e
cneumguryeH 3a BCEKM COPT, KaKTO M 3a
ycnosuata B ONpefeneHn roAvHn Ha
nscnefBaHeTo. ToBa MOXe fa ce 065CHM
C (pakta, Ye aBTOXTOHHMTE COPTOBE Ca
aganTvpaHu KbM cneumguyHute Yycno-
BMS HA OKOSHaTa cpefja, KoeTo M npasu
cneumguryHn M pasMyHM 3@ BCsKa
KOHKpeTHa obnact (Nenadovi¢-Mratinic¢ et
al., 2007b).

N3BOAN

ABTOXTOHHUMAT copT "TbpHOBaua",
KOITO ce xapakTepusupa C Hali-Bucoka u
Hali-pefloBHa pekonTa, npeobnagasa B
O6wuHa Kocepuu (3anagHa Cbpbus).
Tow yyactBa ¢ 80% OT 06wWKMa AO6MB OT
BCUYKM WM3C/edBaHW CMUBW, KOWUTO Cce
n3non3saTr 3a MpPoOM3BOACTBO Ha pakus
CbC 3alUTEHO HaMMeHOoBaHWe 3a npowus-
XoA. Hai-Bucokata CTOMHOCT Ha 06
3axapu M Hail-BMCOKMTE CTOMHOCTM Ha

Edible part of plum contains 7—
17.74% total sugars (Misi¢, 1996). For
the production of top quality fruit brandys,
it is essential that the fruits are
characterized by high sugar content and
to have a fully developed aroma typical
for the species and cultivar (Tanner and
Brunner, 1998). The obtained average
values of total sugars and total acids
content in the autochthonous plum
cultivar ‘Crvena Ranka’ in our work are
slightly lower than the results stated by
Nenadovi¢-Mratini¢ et al. (2007b), while
the obtained results for the cultivar
‘PoZegaCa’ are in agreement with the
results of Jordovi¢ and Rankovi¢ (1972).
If we observe the result tendency by
years, it is noticeable that on average, the
highest content of total sugars in fruits of
the studied plum cultivars was
determined in 2007, which was
distinguished by the highest temperatures
during summer months, i.e. during the
period of intensive fruit development and
ripening. The obtained results are in
accordance with Mitrovi¢ et al. (20086).
Analysis of the obtained results showed
that the chemical composition of the fruit
was specific for each cultivar as well as
for the conditions that were present in
certain years of study. The obtained
results can be explained by the fact that
autochthonous cultivars are adapted to
specific conditions of the environment,
making them specific and different for
each specific area (Nenadovic¢-Mratini¢ et
al., 2007h).

CONCLUSIONS

Autochthonous plum cultivar
‘Trnovaca’, which is characterized by the
highest and most regular cropping, is
predominantly represented in the Region
of Kosjeri¢ (West Serbia). It participates
with about 80% of the total yield of all the
studied plum cultivars, which are used to
produce brandy of Protected
Geographical Indication. The highest
value of total sugars and the highest

204



CbOTHOLLUEHNETO MexXAay oO6LmM 3axapu u
O6LWM KMUCENMUHW Cca YCTaHOBEHW B M/10-
joseTe Ha copt "LUpBeHa paHka". Pesysn-
TatuTe OT M3C/Ne[BaHEeTO MoKas3BaT Bb3-
MOXHOCTTa 3a WM3MnoJsi3BaHe Ha CblEeCTBY-
BalLMTE eKCTEH3VBHWN HaCaXKAeHNs OT aB-
TOXTOHHU COPTOBE, KaKTO Y Bb3MOXHOCT-
Ta 3a paswmpssaHe Ha NPou3BOACTBOTO U
Cb3/laBaHe Ha HOBW HaCaXJeHUs C reHo-
TMNOBe, TONIepaHTHM KbM BUpyca Ha Lap-
Kata, 3a ocurypsisaHe Mo-rofiiMo Konu-
4yecTBO N/1I040BE, KOUTO Aa ce npepabdoT-
BaT BbB BYCOKOKaYeCcTBeHa pakus. B To3n
CMUCH/1 € BaXHO [ia Ce U3BbPLUU K10HOBA
cenekuma B CbllecTByBallaTa nonynauus
OT aBTOXTOHHW COPTOBE CNMBWU, C Len aa
ce usbepar reHoTunmoBe C Hain-6naro-
NPUATHU MPOAYKTVBHU XapaKTepUCTUKN,
KOUTO Le morat ga ce oTrnexapar npu
YC/IOBUSA HA WHTEH3MBHA TEXHOOrus.
OcBeH TOBa € HeobxoAumo pJa ce
npeanpuemar onpefesieHn CTbNKM  3a
npov3BOACTBO Ha 34paB nocagbyeH
MaTepuan 0T aBTOXTOHHW COPTOBE.

BNATOJAPHOCTIU
HacTosMsAT NPoOeKT e MoAKpeneH
oT 6e3Bb3Me3gHaTa NomMol, Ha MwuHwuc-

values of the ratio between total sugars
and the total acids in fruit were
determined in the ‘Crvena Ranka’ cultivar.
The results of the study indicate the
possibility of exploitation of the existing
extensive plantations of autochthonous
plum cultivars as well as on the possibility
of expanding production and establishing
new plantations with genotypes tolerant to
Plum pox virus in order to provide larger
quantities of fruits that would be
processed into high quality brandy. In this
sense, it would be significant to perform
clone selection within the existing
population of autochthonous plum
cultivars with the aim to allocate
genotypes with the most favorable
production traits that could be cultivated
under conditions of intensive cultivation
technology. Moreover, it is necessary to
take certain steps with the aim to produce
healthy  planting material of the
autochthonous cultivars.
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PE3IOME

CylueHeTo Ha c/imBu e 6aBeH npouec
N OTHEMa Bpeme, Tbil KaTo KoXuLata uUm e
NnokpuTa C¢ BOCbYEH Hauien u nnogoseTe ca
cyxu. 3a fa ce yBenmuum CKOpOCTTa Ha Cy-
LeHe, ce npunarat pasnyHn npeasapu-
TenHn 06paboTku, cpef KOMTO Haii-4yecto
usnosnsgaHara onepauus e nortansHe.
CratuaTa npencraBs BAWSHMETO Ha noTa-
NnAHe BbPXY KMHETMKaTa Ha CcylleHe Ha
copTtoBe "HauyaHcka nenortuua”, "Mungopa",
"YavyaHcka pogHa" n "CteHneii". MNotansHe-
TO Ce U3BbpLIBA B slabopaTopHU YCN0OBUSA
ypes rnyckaHe Ha naogoseTe BbLbB BpsLla
Bofa. M3cnegBaHusaTa ce u3BbpLUBAT MpU
Temneparypa Ha cyweHe 70 °C B ekcne-
pUMeHTa/IHa CYLWWHA 3a W3NUTBaHe Ha
TexHosornyHaTa npoueaypa Ha KOHBEKTUB-
HO cylleHe, A0 pocTturaHe Ha 75% cyxo
BELLECTBO B M3CylleHua nnog. NortansaHeto
HamassaBa nepuoabT Ha cyweHe ¢ 10%, B
CcpaBHeHVMe C KOHTponarta (nnogose 6e3
TOMeHe), Npu TemnepaTtypa Ha cyweHe 70
°C, npu BCUYKWN n3cnensaHu COpToBe, C 13-
KntoyeHve Ha "Mungopa’, KbeTo nNpoLecsT
Ha cyLleHe ce cbKpalasa ¢ 5,5%.

KnwoyoBu OyMW:  CUHW  C/IMBW,
M3CyLleHW CvBW, MoOTansHe, KpUBM Ha
CyLLIeHe, CKOpPOCT Ha CyLleHe

Accepted: 22.11.2018

Published: 12.12.2018

SUMMARY

Drying of plums is a slow and time-
consuming process since their skin is
covered with waxy bloom and the fruits
dried as a whole. In order to increase the
drying rate, various pre-treatments are
applied, among which most commonly
used operation is dipping. The work
presents results of dipping effect on
drying kinetics of the plum cultivars
Cacanska lepotica, Mildora, Cacanska
Rodna and Stanley. Dipping is carried out
in laboratory conditions by immersing the
fruits in boiling water. Examinations are
performed at the drying temperature 70
°C in an experimental drier for testing
convective drying technological
procedure, until reaching 75% of total dry
matter in a dried fruit. By dipping at the
drying temperature 70 °C, drying time is
reduced by 10%, in relation to the control
(undipped fruits) for all examined cultivars
except Mildora where drying process is
decreased by 5,5%.

Key words: plum, prune, dipping,
drying curves, drying rate
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yBO/[,

CylleHeTo BEpOATHO € Hal-ctapus
MEeTO[, 3a CbXpaHeHue Ha xpaHa. 3a ga
ce onTMMu3Mpa npouechT, KoeTo Tpsbea
Ja MOHWKM cebGecTomHOCTTa Ha Nnpoayk-
umata M ga nosuwy kavyecTsoto U, ce
M3BbPLUBAT KUIHETUYHM TECTOBE Ha Cylle-
HETO, KOUTO BK/IOYBAT BCUYKM M3MepBa-
HUA U aHa/M3K Ha nokasartesimTe Mo spe-
Me CYLLUMHWA npoLuec. TeCTBAHETO Ha Ku-
HeTukaTa Ha cylleHe ce M3BbpLuBa B Na-
60paTopHX, eKCnepyMeHTa/IHU WM nu-
noTHKM yctpoiictea (Kandi¢ et al., 2007).
OT rnefHa ToYka Ha CyLleHeTo, kaTto npo-
Lec Ha npeHoc maca-Bnara, Kandi¢ et al.
(2017) nocouBaT OCHOBHUTE Anarpamu Ha
KMHEeTUKaTa Ha CyLLIeHe: KpvBa Ha CyLleHe
M KpVBa Ha CKOPOCTTa Ha CyLLEHe.

3a fga ce yBesiMuM CKOpoOCTTa Ha
CyLleHe, ce npunarart pas/iMyHn BapuaHTtu
Ha npegBapuTenHa o06paboTka, cpef
KOUTO Haii-yecTo u3non3BaHaTa onepa-
una e notansHe. To MOXe Ja ce U3BbpLUn
ypes noTansHe Ha naogoBeTe B ropelua
(Tarhan et al., 2006) nnu kunsAwa soaa
(Sacilik et al., 2006), ocHoBeH pa3TBOp
(Pangavhane et al., 1999), ectepHn pas-
TBOPU Ha MAaCTHW KUCESIMHM C pasnyHa
KOHLeHTpauusa 1 Temnepartypa (Di Matteo
et al., 2002; Doymaz, 2004) nnn B ecTe-
pPeH pa3TBOpP Ha MacCTHW KUCEeNMHU C
[obaBsiHe Ha pa3nnyHKu ocHoBu (Doymaz,
2006), 3a ga ce paspywu uUam npemaxHe
BOCbYHMSA €O 6e3 aa noBpeaun Koxuua-
Ta. MNMpu uscnegsaHe Ha BAWSAHMETO Ha
noTansiHeTo, BbpPXy KayecTBOTO Ha Cylue-
HUTe cnmeu oT copT "Moxeradya", Janda
(1969) notana nnogoBeTe B KUMAL, pas-
TBOP OT HATPWii C pas3/IMYyHN KOHLEHTpa-
UMM 1 B KMNSLWA BOJa. 3akNOYEHNETO OT
ekcnepumeHTa e, 4ye npv naogose obpa-
60TEHVM MpU KUMEHe Ha HaTpuesB Xuj-
poKcua LBETHT Ha CylleHuTe Nnaogose ce
B/IOLLABA, [0KaTO MNpwu MaofoBe, norore-
H/ B KunAwa Bojda, He ce Habnogasar
NpoMeHK, nopajan KoeTo Ta3u obpaboTka
ce npenopbyBa 3a MNO-LUMPOKO W3MNOS-
3BaHe B NPOM3BOACTBOTO.

Doymaz and Pala (2002) usnutsat
B/IMSHWETO Ha pasNnyHM BellecTBa 3a

INTRODUCTION

Drying is probably the oldest
method of conserving food in general. In
order to optimize this process, which
should enable the reduction of the
production price and to increase the
quality of the product, dry kinetics tests
are performed which include all
measurements and parameter analyses
during the drying process. Testing of the
drying Kinetic process is carried out in
laboratory, experimental or pilot devices
(Kandi¢ et al., 2007). From the aspect of
drying as a process of mass — moisture
transfer, Kandi¢ et al. (2017) states that
the basic diagrams of kinetics of drying:
drying curves and drying rate curve.

In order to increase drying rate,
various pre-treatments are used, and the
most commonly used operation is dipping.

Dipping can be carried out by immersing
the fruits in hot (Tarhan et al.,, 2006) or
boiling water (Sacilik et al., 2006), a base
solution (Pangavhane et al., 1999), fatty
acid ester solutions (Di Matteo et al.,
2002; Doymaz, 2004) of different
concentrations and temperatures, or in
the fatty acid ester solution with the
addition of different bases (Doymaz,
2006), in order to distort or remove the
waxy layer without damaging the skin.

Examining the influence of dipping on the
quality of dried plums of the cultivar
PoZegaCa, Janda (1969) immersed the
fruits into a boiling solution of sodium of
different concentrations and in boiling
water and concludes that in treated fruits
in boiling of sodium hydroxide there is a
degradation of colour in dried fruits,
whereas in fruits dipped in boiling water
no such changes are seen, which is why
this treatment is recommended for wider
use in production.

Doymaz and Pala (2002) examined
the influence of different dipping agents
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nortansiHe, BbPXYy CKOpPOCTTa Ha CylueHe
Ha Trposfe W YycTaHoBABaT, 4e uMMa
ApacTMYHO HaMasiABaHe Ha nepuoja 3a
CylleHe nMpu noToneHute nnogose, B
CpaBHEHWe C KOHTpona, T.e. MJofose,
KOMTO He ca noTansaHu. B TexHute ekcne-
PUMEHTU e MnoKasaHo, 4ye pas3/INyHU Be-
LecTBa B/UAAT efeHTUYHO, T.e. roTore-
HW M040Be Ce M3cylasaTr 3a efHakBo
BpemMe, He3aBWCMMO OT CbOTBETHUSA
pa3teop. CbLLOTO 3ak/oyeHre npasaT U
Ismail et al. (2008), kouto un3cnegsar
B/IMAHNETO Ha MAaCTHWUTE KUCENNHU U
TEXHUTE ecTepu B npoueca Ha CylleHe Ha
rposge npu pasavyHu Temneparypu.

Llen Ha HacTtoswara crtatua e ga
ce onpegesnu, fasm notansHeTo BAvse 3a
HamasisiBaHe BpPEeMeTO 3a CyleHe npu
TemnepaTtypa Ha Bb3gyxa 70 °C, npu
HSIKOW CIMBOBM COPTOBeE.

MATEPVAJT U METOOU

B wu3cnegsaHeTto ca M3Mon3BaHu
C/IMBOBW M/IO0BE OT HACAXAEHUSA Ha
W3cnepoBaTencky MHCTUTYT MO OBOLap-
ctBo, Yauak, ot coprtoBeTe "YauaHcka
nenotnuya’, "Mungopa", "YayaHcka
pogHa" un "CTeHneid", oTrnexgaHun no
cTaHgapTHa TexHosnorus. lnogoseTe 3a
cyleHe ca nogépaHu B Nepuos Ha nbiHa
3PSASIOCT 3a CbOTBETHUSA COPT.

CylleHeTo Ha nnogoBe ce U3BbP-
lBa B €eKCrnepumeHTasiHa CyLW/IHA 3a
n3nuMTBaHe Ha npoueca Ha KOHBEKTUBHO
cyweHe (Kandi¢ et al., 2006). MpouecbT
Ha cyllieHe C Bb3AyLLEeH NOTOK ce npunara
npu noctosiHHa Temnepartypa ot 70 °C.
CyweHu ca nnogose 6e3 npeasapurtenHa
obpaboTka (KOHTpONa) M NoToneHu mnnao-
pose (BbB Bpslwa Boga 3a 20 cekyHawn).
Bbpxy npegsaputesiHoO MNOArOTBEHA He-
pbXaaemu fiecu, Ha eauH coi ce nocra-
BAT MbpBOHAYa/IHO KOIMYECTBO M/10L40BE
(cpegHo 6poii nnopose B 1 kg). B
cywunnHata kamepa nma 6 necu.

lMpe3 necute ¢ N1040BE B Kamepa-
Ta Ce BKapBa BepTUKasiHa CTPySA Bb3AyX C
npeasapuTenHo 3ajajeHn XxapakTepucTu-
kv (TemnepaTypa, Bb3gyLleH noTok). Cko-
pocTTa Ha Bb3AyLWHWA NOTOK B CyLIWUN-

on the rate of grape drying and concluded
that there was a drastic reduction of the
drying time in dipped fruits compared to
control, i.e. fruits that were not dipped. In
their experiments, it has been shown that
different dipping agents behave in the
same way, i.e., dipped fruits are dried for
the same time regardless of the
respective solution. The same conclusion
was reached by Ismail et al. (2008)
examining the effect of fatty acid bases
and esters as a dipping agent in the
course of drying grapes at different
temperatures.

The aim of this paper is to
determine whether dipping affects the
reduction of drying time of some plum
cultivars that dry at an air temperature of
70 °C.

MATERIAL AND METHODS

Plum fruits from the plantations of
Fruit Research Institute Cacak, Cacanska
Lepotica, Mildora, Cadanska Rodna and
Stanley with agro and pomotechnical
measures commonly used for this kind of
fruit trees regularly applied were used for
the examination. The fruits for drying were
picked selectively in a full maturity phase
for the respective cultivar

Drying of fruits was carried out in
an experimental dryer for testing the
convective drying process (Kandi¢ et al.,
2006). An air-streaming drying procedure
was applied at a constant temperature of
70 °C. Fruits were dried without pre-
treatment (control) and dipped (plum fruits
immersed in boiling water for 20
seconds). Fresh plums of about the same
average initial mass (based on counting of
fruits in 1 kg) were placed on a pre-
defined stainless tray in one layer. There
were 6 trays in the drying chamber.

Through the trays with plum fruits,
the vertically air-heated air with pre-
defined characteristics was introduced
(temperature, air-flow). The speed of the
air flow in the intersection of drying
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HaTa Kamepa e 1 m/s. lNocokaTa Ha Bep-
TUKa/THMSA Bb3AyLUEeH NOTOK MO Bpeme Ha
CYLLMNHMA npouec ce NpoMeHsa antep-
HaTMBHO U NEPUOANYHO HA UHTEpBaIn OT
60 MMHYTW, Taka 4e fda ce nocTurHat
e[JHaKBW YCNOBMWS Ha CyLUEHe Npu BCUYKK
NIec U KOIMYECTBOTO MJ/I0A0BETE BBHPXY
necnTe ce M3MepBa Ha BCeku 2 vaca.
MoToneHnTe NI04OBE U TE3UN HA KOHTPO-
nata, ce cywar eHOBPEMEHHO B kamepa-
Ta, CMMETPUYHO PasnosIOKEHN B CYLUW/I-
HSTA, 3a OCUrypsiBaHe Ha efHaKkBuW YCJIo-
BMA Ha cyweHe. CylleHeTo Ha nnogoseTe
NPUKNOYBa, KOoraTto CbAbpXaHWeTo Ha
CyXO BELLEeCTBO B Npo6uTe e 0Kono 75%.

Mpegn npoueca Ha cylweHe ca us-
MepeHu 1 onpefesieHn OCHOBHUTE Xapak-
TEPUCTVKN Ha naoja: maca Ha nnoja,
Maca Ha KOCTU/IKa U CbAbpPXaHNe Ha Cyx0
BewecTBo. OTHOCUMTENHUAT AS/1 Ha Koc-
TUMKaTa ce onpegens Bb3 OCHOBa MacuTe
Ha naoga wn Koctukarta. MbpBoHa4asHo-
TO CyXO BELWECTBO Ha CBeEXUTe MU
KpaliHOTO CyxXO BELLeCTBO Ha CylleHuTe
naofoBe ce onpegens no craHO4apTHUSA
MeToq, 4pe3 cyweHe npu 105 °C, pgo
JocTuraHe Ha NOCTOSHHO Terso.

Cneuundmkaums:

- DM [kg DM/kg] — cbabpxaHue Ha
06LLIO CYXO0 BELLECTBO;

- W [kg W/kg] — cbabpxaHue Ha
B/lara Ha MOKpa OCHOBa;

- U [kg W/kg DM] — cbabpxaHue
Ha Bfara Ha cyxa OCHOBaA,;

- Gsw; [kg DM/kg]l - KpaiiHo
CbAbpXaHMe Ha CyxO BeLeCcTBO B
aanMBaTa 4YacT Ha nnoga (o6wWwo cyxo
BELLECTBO Ha CyLleHuTe NJ0L0Be);

PE3YNTATU N OBCBbXAOAHE
Mpeon cyweHe ca onpegesneHun
MbpBOHAYa/IHUTE NOKasaTte/M Ha Mexa-
HUYHUA CbCTaB Ha CBEXWTE M040BE U
CbAbPXaHNETO Ha 06LL0 CyXO BeLlecTBo,
KOUTO ca HeobXxoaMmK 3a N3yucnsBaHe Ha
npoueca Ha cylleHe, 0O AOCTuraHe Ha
75% cbAbpXKaHMe Ha Cyxo BeLllecTBo,
nokasaHo B Tabnvua 1. 3a cylweHe ca
n3nos3sBaHn MnjofoBe C efHakBO Terso
(eapu) n egHakBa CTeneH Ha 3pAOCT.

chamber was 1 m/s. Direction of vertical
air-flow during the drying process was
changed alternatively and periodically at
the intervals of 60 min, so that the same
conditions during drying on all trays were
achieved, which was the reason why the
fruit mass on the trays was measured
every 2 hours. Dipped fruits and fruits
representing control were dried
simultaneously in the same experiment,
on the trays symmetrically placed in the
dryer, thus achieving the same drying
conditions. Drying of fruits ends when the
dry matter content of the samples is about
75% of dry matter.

Before drying process, measuring
and determination of the basic fruit
parameters were carried out: measuring
of fruit mass, fruit stone mass and the
content of dry matter. Mass share of the
stone in the fruit was determined based
on the fruit and stone mass. The initial dry
matter of fresh plum fruits and final dry
matter of prunes were determined by
standard method, by drying at 105°C until
the constant mass was reached.

Nomenclature:

- DM [kg DM/kg] — content of total
dry matter;

- W [kg W/kg] — Moisture content
on a wet base;

-U [kg W/kg DM] -
content on a dry base;

- Gswmz [kg DM/kg] — Final content of
total dry matter in edible fruit part (total
dry matter of dried fruit);

Moisture

RESULTS AND DISCUSSION

Before drying, initial parameters of
the mechanical composition of fresh plum
berries and the content of total dry matter
are determined, which represent the data
necessary for the calculation of drying
process completion on trays with 75% of
dry matter, which is shown in Table 1. For
drying, fruits of the uniform mass (large)
and uniform maturity are used. The fruit
mass ranges from 23.00 g (Mildora
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Macata Ha nnoga Bapupa oT 23.00 g
(copt "Munpgopa") po 43.10 g (copt
"CteHneii"). Cnopepg, Sottile et al. (2010)
Hali-noAxXoAsALM 3a cyleHe ca NiogoBe ¢
Terno mexay 30 n 40 g ¢ kKocTuikm ot 1.2
O 2 g, B HaweTo wu3cfeaBaHe cwme
U3Non3Basin  TakmBa OT  COpTOBeTe
"YavyaHcka nenotuuya”, "HavaHcka pogHa"
n "Ctennein”. Copt "Mungopa" ¢ maca ot
23.00 g npuHag/iexu kbM rpynara apeoé-
HM Ao cpegHo egpu (Mileti¢ et al., 2015),
HO C W3K/IUYUTENIHO Masika KOoCTUKa
(Mitrovi¢ et al., 2013a), nogxoasu, 3a
npepaboTka Ypes n3cyLuaBaHe.

cultivar) to 43.10 g (Stanley cultivar).
According to Sottile et al. (2010) the most
desirable fruit characteristics for drying
are fruits weighing between 30 and 40 g
and with stones from 1.2 to 2 g, which we
have used in our research in the cultivars
Cacanska Lepotica, Cacanska Rodna and
Stanley. On the other hand, the Mildora
cultivar with the fruit mass of 23.00 g
belongs to the group of plums with small
to medium fruits (Mileti¢ et al., 2015), but
since it contains extremely small stone
(Mitrovi¢ et al., 2013a), it can be used for
processing by drying.

Tabnmuya 1. MexaHn4eH CbCTaB M CbAbpXaHMe Ha 06L0TO CyXO BeELLeCTBO Ha
C/IMBOBe MNJ104,0B€e OT U3C/1IeBaHN COPTOBE
Table 1. Mechanical composition and content of total dry matter in fruits of the

studied plum cultivars

Copt Terno Ha Terno Ha OTHOCuTEeNeH pgAn Ha Cyxo
Cultivar nnog KOCTUNKa KocTuKata BELLECTBO
Fruit mass  Stone mass Stone ratio Dry matter
] )] )] (%) (%)
Ca. Lepotica 41.50 1.70 4.10 15.66
Mildora 23.00 1.03 4.48 25.63
Ca. Rodna 37.40 151 4.04 22.80
Stanley 43.10 2.20 5.11 19.47

Cnopes, cbAbpXaHMeTo Ha 060
CyX0 BeLLEecTBO, N/040OBETE Ha BCUYKU
COpTOBE C/IMBY Ce b6epaT B TEXHOMOMMYHA
3pS/IOCT 3a CylleHe, a YyCTaHOBEHUTE
pasnvMky B CTOMHOCTMTE ca pe3ynTtar oT
copToBuTe ocobeHocTn. Hanpumep Copt
"Mungopa" ce xapaktepusmpa C WU3K/0-
YNTENIHO BUCOKO CbAbPXaHWE Ha Cyxo
BewectBo (25,63%), gokato copToBeTe
"YayaHcka pogHa" n "CTeHnein" nmart no-
HUCKO CbabpkaHue (22,80 U CbOTBETHO
19,47%), KOeTO CHOTBETCTBA Ha pe3ynTa-
TuTe Ha Mileti¢ et al. (2015) n Mitrovi¢ et
al. (2013b). Mpu copT "HavaHcka nenoTu-
ua" Tasn CTOMHOCT e pgasied Mo-Hucka
(15.66%), koeTo ce 065ACHABa CbC COPTO-
Ba XapakTepuctuka u hakta, 4ye npuHag-
NIeXN KbM rpynata Ha paHO 3peeLyuTe
coptoBe (Glisi¢ et al., 2015; Minev and
Stoyanova, 2013).

KnHeTukaTa Ha cylleHe mMoxe [Aa

6ble npefcTaBeHa upe3  PasfiMyHK

According to the content of total
dry matter, the fruits of all plum cultivars
are picked at the stage of technological
maturity for drying, whereas differences
in values are the result of varietal
characteristics. Namely, the cultivar
Mildora is characteristic for its extremely
high content of total dry matter (25.63%),
while the cultivars Caganska Rodna and
Stanley have lower contents (22.80 and
19.47%, in order), which is in agreement
with the results of Mileti¢ et al. (2015) and
Mitrovi¢ et al. (2013b). In the Cacanska
Lepotica cultivar, this value is far smaller
(15.66%), which is explained by the
varietal characteristic and the fact that it
belongs to the early-ripening cultivar
group (GliSi¢ et al., 2015; Minev and
Stojanova, 2013).

be
that

The drying kinetics can
presented by different curves
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KpVBW, KOUTO npeAcTaBnsiBaT NMPOMEHU Ha
pas/iMyHuTe BESIMYMHWU OT OCHOBHUS MarTe-
pvas, B npoueca Ha cylleHe, T.e. onvceart
CbCTOSHMETO Ha NNoAOBETE Ha wuscnes-
BaHWUTe copToBe cnvBu. Mpadmka 1 nokas-
Ba KpVBUTE Ha CbAbpXaHWEeTo Ha Bnara (Ha
cyxa 6a3a) Ha nsiooBeTe Ha u3cnefBaHuTe
COpTOBE MO BpPeEME Ha CYLUEeHeTO: a) Niogo-
Be OT KOHTposiata u 6) NoToneHu naogose.
Hai-uecto ce npeacTaBs KpvMBa Ha KuHe-
TUKaTa Ha CcylleHe, Tbii kato Ta aHynupa
pasniMkMTe B NbpBOHAYaNHWTE AaHHU 3@
uscneasaHuTe COPTOBE: Hava/HO 06Lo
TErN0 W Haya/HO CbAbpXaHue Ha Cyxo
BeLLeCcTBO B NiofoBeTe BbpXy necute. Tbid
KaTo TersioTo Ha CyxoTO BeLecTBO B NJO-
[loBeTe ocTaBa HENPOMEHEHO MO Bpeme Ha
CyLLeHeTO, KaTo ce U3nos3Ba egnHmuarta 3a
CbAbpXaHve Ha Bfara rnpu cyxa ocHoBa, e
Bb3MOXHO Ja ce 3abenexum MHOro mno-
[o6pe pa3nuuHarta KMHeTvKa Ha CylleHe Ha
U3NUTBaHWUTE COPTOBE CMBU.

Mpun aHann3 Ha KpPMBUTE Ha CylleHe
(Graph 1), ce ctura go 3ak/4YeHneTo, ye
BCUYKM KPVBW Ha u3CnefBaHuTe C/IMBOBU
copToBe, 3anoysaT OT pas/IMYyHU CTOMN-
HOCTW, Tbi KaTo nnogoseTe MM umar
pas/iMyHO ChbAbPXaHWe Ha CYXO BellecTBO
B Haya/l0TO Ha CylleHe, T.e. pas3fiNyHO
CbAbpXaHue Ha B/iara Bbpxy CyXa OCHOBa.
MnopoBeTe Ha cnMBOB copT "HauvaHcka
nenotmya" MMaT Hal-HUCKO CbAbpXaHune
Ha cyxo BewecTBo (15.66%), nopaan KoeTo
HeroBuTe nN0A40OBE MMAT Hai-BUCOKO Cb-
ObpXaHue Ha Bnara B CYXOTO BeLLecTBO
(5,38 kg W/kg DM) B Hayasi0TO Ha cylle-
HeTo. [nogoBeTe Ha copT 'Mungopa’, nopa-
OV Hal-BMCOKO CbAbpXaHne Ha Cyxo Be-
wecTso (25,63%) B Ha4yanoTO Ha CylleHe-
TO, MMaT Ha-HUCKO CbAbpPXaHWe Ha Bnara
BbpXy cyxa ocHoBa (2,90 kg W/kg DM). Cy-
LIeHeTo Ha NMoAOBe MPOAb/KaBa [oKaTo
JoCTUrHaT Ao 75% o060 KOIMYeCcTBO Cyxo
BELLEeCTBO, KaTo KpaliHOTO CbAbpXaHue Ha
B/lara Ha cyxa OCHOBa MpW BCUYKN U3MNUT-
BaHu copToBe e okosio 0.33 kg W/kg DM.

represent changes in the time of different
units of the basic drying material state,
i.e., units that describe the condition of
fruits of the studied plum cultivars. Graph
1 shows the curves of the moisture
content (on a dry basis) of the fruits of the
studied plum cultivars during drying: (a)
the fruits representing control and (b) the
dipped fruits. Drying kinetics is most
commonly shown using this curve
because it annuls the difference in the
initial data of the tested cultivars: the
starting total mass and the starting dry
matter content of the fruit on trays. Since
the dry matter mass in fruits remains
unchanged during drying, by using the
unit of moisture content on a dry base, it
is possible to much better notice different
drying kinetics of the tested plum
cultivars.

Analyzing the drying curves (Graph
1), it is concluded that all the curves of
the studied plum cultivars start from
different values, since the fruits of the
studied plum cultivars have different
contents of total dry matter at the
beginning of drying, i.e., the different
moisture content on a dry base. The fruits
of the plum cultivar Cacanska lepotica
have the lowest content of total dry
matter (15.66%), due to which its fruits
have the highest dry matter moisture
content (5.38 kg W/kg DM) at the
beginning of drying and the fruits of
Mildora cultivar due to the highest content
of total dry matter (25.63%) at the
beginning of drying have the Ilowest
moisture content on a dry base (2.90 kg
W/kg DM). Drying of fruits lasted up until
75% of the total dry matter is achieved,
thereby the ultimate moisture content on
a dry basis in all tested cultivars is about
values 0.33 kg W/kg DM.
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Mpadmka 1. CbaobpxaHWe Ha Bfiara BbpXy Cyxa OCHOBa BbpXY Jlecu No Bpeme
Ha cylleHe: a) KOHTpoJ1; b) noToneHn nnogose

Graph 1. Contents of moisture on a dry base on trays during the drying period:
a) control; b) dipped fruits
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Graph 2. Drying rate on a dry base on trays during the drying period: a) control;
b) dipped fruits
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CTOiHOCTTa 3a CbAbpXaHue Ha Bna-
ra Ha cyxa ocHoa ot 1 kg W/kg DM cboT-
BeTCcTBa Ha CbabpXaHneto Ha 50% o1
06LLOTO KO/IMYECTBO CyX0 BeLLecTBO, KOeTo
npeacrasnssa 2/3 0T 06L0TO CbAbpPXaHue
Ha CyxO BeLLeCTBO B Kpas Ha CYyLIeHeTo OT
75%. Mpn aHanu3 Ha rpadmka la ce crtura
[0 3aKk/oyeHneTo, ye coprtoBe "HauyaHcka
pogHa" n "Mungopa"’ nocturat cbAbpxa-
HMe Ha Bfara Ha cyxa ocHoBa 1 kg W/kg
DM 3a 10 uaca, copT "CteHnei" 3a 13
yaca, a "HavaHcka nenotmya” 3a 15 yaca.
Ot pgpyra cTpaHa, B rpaduka 1b moxe ga
ce BUAM, ye NoToneHuTe naogoBe OT BCUY-
K/ u3crnefBaHn copToBe, AOCTUraT CbAbp-
XaHue Ha Bfara Ha cyxa ocHoea 1 kg W/kg
DM 3a no-kpatko Bpeme (7 4., 9 4., 11 4. un
12 4.), koeTo BoAM OO0 CbKpaliaBaHe Ha
06LL0TO BpemMe 3a CyLleHe Ha MoToneHuTe
naogoBse OT BCUYKU U3CNefBaHW COPTOBE.
3a copt "YavaHcka nenotuua”, BpeMeTo 3a
CylLeHe Ha N/I040BeTe Ha KoHTponarta e 21
4y., a Npu noToneHute nnogose e 19 u., npu
"Mungopa” 184. un 17 u., "HauyaHcka PogHa"
e 20 n 18 4., a npu "CteHneii" e 22 n 20 u.
Di Matteo et al. (2000) u Ismail et al. (2008)
jocTurat [0 CblmTe 3aK/lyeHus, pas-
rnexpawy BAUSAHWETO OT  MOoTansHeTo,
BbPXY KMHETMKaTa Ha CyLLeHe Ha rpo3AeTo.

3a ga ce onpegenn KMHeTukaTa Ha
CYLLEHUTE CNNBW, OCBEH KpMBaTta Ha cyLle-
He, ce u13MossBa W KpuBaTa Ha CKOpoCTTa
Ha cylleHe. Npadhmka 2 nokassa KpuBuUTe Ha
CKOpOCTTa Ha CylleHe B CbAbPXaHNETO Ha
B/lara BbpPXy Cyxa OCHOBa, Ha NnofoBeTe
Ha n3cnefBaHNTe COpToBE CNNBKU, OT MNpes-
BapuTENIHO onpejenieHa sieca no BpeMe Ha
npoueca Ha CcylleHe: a) NAoJOBETE Ha
KOHTponata, u 6) notoneHuTe nA04OBe.
Tbil KATO CKOpPOCTTa Ha CylleHe e Hyna B
Ha4yas10To Ha npoueca Ha CyLleHe, KpuBuTe
Ha CKOpOCTTa Ha cylleHe 3ano4ysatr oOT
HyneBata CTOMHOCT. [Npy aHaNn3 Ha KpuBK-
Te Ha CKOpOCTTa Ha CyLleHe Ha notoneHute
nnogose ¥ naoJoBeTe OT KOHTposiaTta, e
yCTaHOBEHO, Ye Hail-BMcokaTa CKOpOCT Ha
CylleHe e nocTurHara crep nbpBOTO W3-
MepBaHe Ha Ters10To Ha naoja Bbpxy seca-
Ta, T.e. cnef 2 yaca cyweHe. Bucokarta
CKOPOCT Ha CyLleHe, NocTurHara B Havyaslo-
TO Ha npoueca Ha CylleHe, No3BosisABa Aa
ce usnapu rossiMo KO/IM4yecTBO CBOOOAHa
BOAa OT C/MBOBWUTE MJI0O4OBE B HAYas10TO

The value of moisture content on a
dry base of 1 kg W/kg DM corresponds to
the content of 50% of total dry matter,
which represents 2/3 of the total dry
matter content at the end of drying of
75%. Analyzing Graph 1a, it is concluded
that the CaCanska Rodna and Mildora
cultivars achieve the moisture content on
a dry base of 1 kg W/kg DM in 10 h, the
cultivar Stanley in 13 h and Cacanska
Lepotica in 15 h. On the other hand, in
Graph 1b it can be seen that dipped fruits
of all tested -cultivars achieve the
moisture content on a dry base of 1 kg
W/kg DM in shorter time (7h, 9h, 11h and
12h, in order), which results in shortening
of the total drying time of dipped fruits of
all tested cultivars. For the Cadanska
lepotica cultivar, the time of drying fruits
that make control is 21 h, while in dipped
fruits 19 h, in Mildora 18 and 17 h,
Cacanska Rodna 20 and 18 h, and in
Stanley 22 and 20 h. Di Matteo et al.
(2000) and Ismail et al. (2008) reach the
same conclusions examining the effect of
dipping on the drying kinetics of grape.

In order to define the kinetics of
drying plums, apart from the drying curve,
a drying rate curve is used as well. Graph
2 shows the curves of drying rate change
in moisture content on a dry base of the
fruits of tested plum cultivars on a pre-
defined tray during the drying process: (a)
the fruits representing the control and (b)
the dipped fruits. Since the drying rate is
zero at the beginning of the drying
process, the drying rate curves start from
the zero value. Analyzing the drying rate
curves of dipped fruits and the fruits
representing control, it was found that the
highest drying rates were achieved after
the first measurement of the weight of the
fruit on the tray, i.e., after 2 hours of
drying.

A high drying rate, which is achieved at
the beginning of the drying process,
allows a large amount of free water from
plum fruits to evaporate at the beginning
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Ha npoueca. Tabnuua 2 nokassa 3arybata
Ha cBob6OAHa Boja cnpsMo obuiata usna-
peHa Bofa cnep 2, 4 1 6 yaca cylleHe 3a
notoneHntTe mMao4oBe W nnogosete OT
KOHTposna.

of the drying process. Table 2 shows the
loss of free water in relation to the total
evaporated water after 2, 4 and 6 hours
of drying for dipped fruits and the fruits
representing control.

Tabnuua 2. 3aryba Ha cBo6ogHa Boja (%) cnpAMo obuiaTa m3anapeHa Boja B
MHTEPBa/IN OT 2,4 N 6 Yaca CNpPAMO Ha4Yas10TO Ha CylleHe

Table 2. The loss of free water (%) in relation to the total evaporated water for the
fruits in intervals of 2. 4 and 6 h in relation to the drying start

WHTepBanu ot
Copt/Cultivar
the drying start

HayanI0TO Ha CyLUEHe
Intervals of time from

3aryba Ha cBo6oaHa Boga Cripsimo
obulaTa nsnapeHa Boga
Loss of free water in relation to the
total evaporated water (%)

KOHTposia/control notoneHwu/dipped

YauaHcka nenotuuya 0-2h 17.15 19.98
Cacanska Lepoticu'a 0-4h 31.36 37.56
0-6h 44.97 53.23

0-2h 18.40 21.82

Mwunpopa/Mildora 0-4h 34.41 38.72
0-6h 49.31 53.65

YayaHcka poaHa 0-2h 20.08 34.27
Cadanska pRo%na 0-4h 37.56 55.99
0-6h 53.46 70.81

0-2h 15.84 23.25

CreHneii/Stanley 0-4h 31.51 40.69
0-6h 44.73 54.09

Mpy TemnepaTypa Ha cyweHe oT 70
°C, KOeTo e OT pellaBallo 3Ha4yeHue B
Ha4yasiI0TO Ha CyLUEeHeTo, CKOPOoCTTa Ha Cy-
LeHe Ha MnoToneHuTe MnJo40BEe € 3Hauu-
TeNHOo Mo-BMcokKa OT KoHTponarta. Cnep 2
yaca cylleHe, 3arybaTta Ha cBo6oaHa BoAa,
CNpPsAMO 06LLOTO KOMIMYECTBO Ha M3napeHa-
Ta BOAa e ApacTUYHO MO-BUCOKO Npu MoTo-
neHWTe naofoBe, KaTo Hali-ronsmara pas-
nvka ce Habnogasa B copT "YauaHcka
pogHa" (34,27% cpewy 20,08% npwu
KOHTpOna). Bbnpeku ye cnep nbpBoHavan-
HOTO M3MepBaHe Ha Ternoto (2h), cywe-
HeTo Ha nofoBe Has/u3a BbB (hasa Ha
noHmWxaBalla CKopocT Ha cyuweHe (Datta,
2007), usnapeHneTo Ha BogaTa OT Mnaogo-
BeTe e Bce owe cuiHo. Cnep 6 uaca
CylleHe MOoToneHuTe M/I040Be TYy6AT Haf

At a drying temperature of 70 °C, at
the beginning of drying, when it is crucial,
drying rates of dipped fruits are
significantly higher than the control. After
2 hours of drying, the loss of free water in
relation to the total amount of evaporated
water is drastically higher in dipped fruits,
with the biggest difference seen in the
Cacanska Rodna cultivar (34.27% versus
20.08% at control). Although after initial
mass measurement (2h) fruit drying
enters the phase of the falling drying rate
(Datta, 2007), the evaporation of water
from the fruits is still intense. After 6
hours of drying, dipped fruits lost over
50% of the free water in relation to the
total amount of evaporated water in all
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50% oT cBob6OAHaTa BO4a, CNPSIMO 06LLOTO
KOMIMYeCTBO WM3MapeHa BOAA 3a BCUYKK
COpTOBE, C U3KNHOYeHMe Ha copT "YavaHcka
pogHa", npu KOWTO € oT4yeTeHa ronsma
3aryba Ha Boja cnep 4 yaca cylieHe. MNpu
naogoBeTe OT KOHTpofara, u3napssBaHeTo
Ha BOJAa € MHOro no-6asHO, Taka 4ye camo
niogosete Ha copt “"YauvaHcka popaHa"
ry6at noseve ot 50% o1 cBob6ofHaTa BOoga
cneg 6 vaca cyweHe, BbB BapuaHTa Ha
"Munpopa" 3arybata e 49,31 %. Bwb3
OCHOBa Ha Te3u rnokasaTtenn Moxe fa ce
3aK/1to4n, Ye nnofoBeTe Ha copT "YavaHcka
pogHa" ce cywat no-6sLp30, B CpaBHEHME C
Apyrute u3cnefBaHn COpPTOBE, KOETO € B
CbOTBETCTBME C pe3yntatmuTte Ha Mitrovi¢ et
al. (2013b).

Upe3 noTansHe Ha mM/odoBeTe B
K/nsLwa Bofa, BOCHKBLT Naja OT Koxuuarta
Ha nnoga, Tbii KaTto TOW MpeAcTaBnsBa
xuapogpobHaTa 4acT, KOATO Mpeyn Ha CBO-
604HOTO M3napsiBaHe Ha Bojarta no Bpeme
Ha cyweHeTo (Goyal et al., 2007). Bocbu-
HUAT Hanen u gebenuHarta Ha Koxuuarta ca
copToBa  XapakTepucTvka Ha C/MBUTE,
nopaau KoeTo 3a COPTOBE C TbHKa KoXuua
UNn Mno-mManko u3paseH BOCbYEH Hasler,
notansHeTo Ha M/040OBEeTe He BOAM [0
3HayMTeNHO CbKpallasaHe Ha BpemeTo 3a
cyweHe. ETo 3auwio, u3cylweHuTe naogose
Ha copT "Mungopa" ce cywar 3a no-kpaTko
Bpeme camo c 5,5%, pgokato B Apyru
COpTOBE MOTansHETO HamasisiBa BPEMETO
3a cyuweHe ¢ 10%.

N3BOAN

Bb3 ocHoBa Ha pesyniratute oOT
HalmTe n3cnensaHua Moxe a ce 3aK/uu,
ye npu Temneparypa Ha cyweHe ot 70 °C,
notansHeTo B/MSie BbPXY HamanfBaHe Ha
BPEMETO 3a CyLUeHe, 3a BCUYKM U3NUTBaHU
copToBe,. HamansBaHeTo Ha BpPEMETO 3a
cyweHe e 10% 3a BCUYKM COPTOBE, C U3KNIO-
yeHue Ha "Mungopa", kpgeto e 5,5%. NoTa-
NAHETO Ce MnpenopbyBa KaTo Hai-yecTo
usnonssaHa npegsaputenHa obpaboTka
npu cylleHe Ha Temnepatypa 70 °C.

cultivars, except for the cultivar Cacanska
Rodna, in which such large
loss of water was recorded after 4 hours
of drying. In the fruits representing
control, the evaporation of water is far
slower, so that only the fruits of the
Cacanska Rodna cultivar lost more than
50% of the free water after 6 hours of
drying, while in the case of Mildora, the
loss was 49.31%. Based of these
indicators, it can be concluded that the
fruits of the cultivar Cacanska Rodna dry
faster compared to other plum cultivars
studied, which is in line with the results of
Mitrovi¢ et al. (2013b).

By dipping the fruits in boiling
water, the bloom is removed from the fruit
skin, because it represents the
hydrophobic part of the skin interfereing
the undisturbed water evaporation in the
course of drying (Goyal et al., 2007). The
bloom and thickness of the skin is a
varietal feature of plum, therefore for
those cultivars with a thin skin or less
pronounced bloom, dipping of fruits does
not lead to a considerable shortening of
the drying time. That is why the dried
fruits of the Mildora cultivar dry shorter for
5.5% only whereas in other -cultivars
dipping reduces the drying time by 10%.

CONCLUSIONS

Based on the results of our
research, it can be concluded that dipping
impacts the reduction of drying time in all
tested cultivars at a drying temperature of
70 °C. Reduction of drying time is 10% for
all cultivars, except Mildora, where it is
5.5%. Dipping as a most commonly used
drying pre-treatment is recommended in
drying plums at a drying temperature of
70 °C.
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PE3IOME

Mpes3 2016r. B CNMBOBO HacaxieHue
oT copt CrteHneil, B WHcTutyTa no
NAaHMHCKO XWBOTHOBBACTBO U 3eMejenue -
TposiH ca UW3BLPLUEHU €EKCNEePUMEHTaTHU
uscnedBaHMss Ha MNOYBEHM npobu 3a
KO/IMYECTBEHO OnpefesisiHe Ha OCHOBHUTE
XpaHuTenHn BellectBa (asoT, cocodop u
Kanuii), xymyc n pH B Tax. Lenta e
OLieHsIBAHE Ha [AbArOCPOYHUSI edeKkT OoT
NOKa/IHO 3anacsiBallo OpraHU4HO TOpPeHe C
obopckM TOp, BHECEH Mpu 3acaxjaHe Ha
OBOLLHWTE AbpBeTa.

MpoyYeH e arpoXMMUYHKAT cTaTyc OT
BbTPEPEAOBOTO U MexAypenoBOTO npoc-
TPaHCTBO B HacaXAeHWeTo Ha Tpu Ab6o-
ymHm: 0-20 cm, 20-40 cm 1 40-60 cm.

CpegHute CTOMHOCTM Ha asoTa oT
BbTPEPESOBOTO MPOCTPAHCTBO Ca B MHTEp-
Bana 11,90-19,00 mg/kg 3a uenus npocou.
CbabpxaHneTo Ha doocdop goctura [o
11,0 mg/100 g npw nouseH cnoi 0-20 cm un

Accepted: 22.10.2018

Published: 12.12.2018

SUMMARY

In 2016, experimental studies were
conducted to determine the amount of
basic nutrients (nitrogen, phosphorus and
potassium), humus and pH in the soil of a
plum plantation with 'Stanley' cultivar, at
the Research Institute of Mountain
Stockbreeding and Agriculture in Troyan.
The aim is to assess the long-term effect
of the local organic stockpile fertilizing
with manure, applied during the planting
of fruit trees.

The agrochemical status was
investigated in the intra-row and row
spacing for three soil profiles: 0-20 cm,
20-40 cm and 40-60 cm.

The average values of nitrogen in
the intra-row space ranged from 11.90-
19.00 mg/kg for soil layers. The
phosphorus content reaches 11.0 mg/100
g at a soil horizon of 0-20 cm and
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psA3KO Hamansea ¢
AbnbounHara.

BncoKO € KOMM4ecTBOTO Ha Kanwi,
YCTaHOBEHO Mpu MOBBLPXHOCTHUA 0-20 cm
CNOW OT BbTPEpPesoBOTO U MeXAypefoBOTO
NPOCTPaHCTBO, CbOTBETHO: 29,6 mg/100 g n
32,30 mg/100 g.

Knwo4yosu aymun:
arpoxMMnYeckn  nokasarenmu,
nnogopoaue, xymyc, pH

yBemyaBaHe Ha

C/VBMU,
noyseHo

YBO/,

MouBuTe M3NBHABAT peamua ekoso-
TMYHW, COLMaITHN Y UKOHOMUYECKN (DYHKLIMN
(Blum, 2005). NMnogopoaneTo Ha noysata e
OT OCHOBHO 3HayeHue Tnpu OLeHka Ha
KauecTBOTO M MPOAYKTMBHOCTTA Ha pacTe-
Huata (WWOOF, 2011). To ce u3passsa C
ocurypsisaHe Ha HeobxoaumuTe 3a AbpBe-
TaTa 6a30BM XpaHUTENIHU MaKpo- U MUKPO-
enemeHTU. Nopaaun ToBa reHeTUYHUTE CBOWA-
CTBa Ha noysaTa ¥ TOPEHETO Ca BaXeH
efleMeHT OT ynpaB/ieHNeTO Ha MOYBEHOTO
nnogopoave. TeXKNAT MexaHW4yeH CbCTas,
ronsMara MOLWHOCT U MIbTHOCT Ha uny-
BUaIHNA XOPU3OHT, onpeaensaT cnaba Bogo-
NponycKMBOCT U BUCOKaTa BOAO03abpxa-
La CrocoBHOCT Ha CUBUTE TOPCKM MOYBU
(Popski et al., 2013).

MpuNoXeHNeTo Ha OopraHWyHM TOpPO-
Be e efVH OT Hai-CTapuTe W Hai-LMpPOKO
pasnpoctpaHeHWTe MeTOAM Ha TOopeHe
(Todorova and Boteva, 2015). N13BecTHO €,
ye npuiaraHeTo Ha KOMNocTYpaHa opraHuy-
Ha MaTepus UMa nonoxnTesieH edekT Bbp-
Xy nouysara, NofobpsBaiikm HelHuTe U3nY-
HW, XUMWYHU 1 MUKPOBUMOMOTNYHY XapakTe-
pucTtukm (Baldi et al., 2010). To nogabpxa u
yBenuuasa naogopoaueTo U, Kato no To3sm
HauuH NpefoTBpaTaBa AerpajaLloHHn nNpo-
uecn Ha nouysata (Arnhold et al., 1914).
OpraHM4yHOTO TOpeHe, nogobpsBaiku Xxpa-
HUTENHUA PexuM Ha no4ysara, Cb3faBa B
Hes ycnoBus 3a MOBULIEHA OGUONOrMYHa
akTnBHOCT (Burmeister et al., 2015).

Mopaan TOBa, 4ye BHeceHUTe opra-
HWYHW BellecTBa, nonagHaau B noysara ca
NOA/IOXEHN Ha PasNYHN PU3NKO-XUMUYHM
n 6uonormyHn Bb3geicTeusa (Filcheva and
Rousseva, 2004), B T. 4. ce BK/KO4YBaT U
€PO3VOHHUTE U MOPONHM BOAHW OTTOLM,
U3HacslWmM pegmua XpaHuTesiHW BeLLecTBa,

decreases as the depth increases.

The potassium amount at the
surface layer of 0-20 cm was high in the
intra-row and row spacing, respectively:
29.6 mg/100 g and 32.30 mg/100 g.

Key words: plums, agrochemicals
indicators, soil fertility, humus, pH

INTRODUCTION

Soils have a number of
environmental, social and economic
functions (Blum, 2005). Soil fertility is
significant when assessing the quality and
productivity of plants (WWOOF, 2011). It
is represented by providing the necessary
basic macro- and microelements for trees.
Therefore, genetic soil properties and
fertilization are an important element of
soil fertility management. The heavy
mechanical structure, the high power and
density of illuvial horizon define low water
permeability and high water holding
capacity of grey forest soils (Popski et al.,
2013).

The application of organic fertilizers
is one of the oldest and most common
fertilization methods (Todorova, 2015).
The application of composted organic
matter has a positive effect on the soil,
improving its physical, chemical and
microbiological characteristics (Baldi et
al., 2010). It contributes for maintaining
and increasing fertility, thus preventing
soil degradation processes (Arnhold et al.,
1914). Organic fertilization, improving soil
nutrition, creates conditions for increased
biological activity (Burmeister et al.,
2015).

It is important to analyze and
determine the agrochemical soil status,
because the imported organic
substances, which enter the soil are
subjected to different physicochemical
and biological impacts (Filcheva et al.,
2004), including erosion and flood water
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KaTto xymyc, a3oT, dpocdop, Kanuii n gpyru
Makpo u MukpoenemeHtn (Teoharov, 2011)
€ BaXHO fAa ce aHanu3vpa v onpegenu
arpaxvMnYHUsA MOYBEH CTaTycC.

Llenta Ha uscneaBsaHeTo e ycTaHo-
BSiBAHE CbAbPXaHMeTo Ha Makpo ene-
MeHTUTe as3oT, docdop M Kanuin, Ha
Xymyc 1 pH B nouseHn npobu ot 0-20 cm,
20-40 cm un 40-60 cm gbn6ounHa, cnep
NPoAb/XUTENEH NEpUoS Ha NOKasIHO 3a-
nacsiBallo OpraHM4HO TOpeHe C 06OopCKU
TOp, BHECEH NPU 3acax/aHe Ha OBOLLHU-
Te AbpBeTa.

MATEPVAZT U METOOU

M3cnepsaHeTo e nposefeHo npes
2016r B C/NMBOBO HacaxneHue copTt
,CTeHneii* B WMHCTUTYTA NO NSI@HUHCKO
XWBOTHOBBACTBO M 3eMefenue - TposH.
HanpaBeH e nouyBeH aHa/M3 OT peja u
Mexaypeaueto, 4pe3 npobwm o1 TpU
Abn6o4nHu 0-20 cm, 20-40 cm, n 40-60
Cm 3a KO/IMYEeCTBEHO onpefensHe Ha
cbAbpXawmrte ce B TAX XpPaHUTENHU
MakpoenieMeHTn a3oT, pocdop 1 Kanui,
KaKTO U CbAbPXaHWETO Ha Xymyc 1 pH.
HacaxgeHvneTto oT onuTta e Ccb3fa-
JeHo npe3 nponetrta Ha 2003 r. OBoL-
HUTEe AbpBeTa ca 3acafeHn Ha pascTos-
Hue 5/4 m B nocagbyHu AMU, 3apeieHu ¢
obopcku Top. MNMoaroToBkara no 3acaxpja-
HeTO Ha AbpBeTaTa BKIHOUBA OTBAPAHETO
Ha TpW AIMK, NO MOCOKa Ha pepa. 3ana-
CABALLOTO TOpEeHe e TMPWIOXEHO U B
TpuTe, KaTo ApbBYeTaTa ca 3acafleHn B
cpefHata siMa, C Len KopeHosaTa cucre-
Ma Ha AbpBeTara fa 13nosi3Ba XpaHuTen-
HUTE eNnemMeHTn Ha obopckusa Top. Mnow-
Ta ce noagbpxa B YepHa yrap, C
npuiaraHeTo Ha HeobxoauMmara arporex-
HUKa, CbO6pa3Ho KynTypara.
MpobuTte OT BapmaHTUTE ca B3ETU
OT BbTpepefoBaTa KMBMLA Ha Hacax-
OEHVEeTOo 1 oTMexXaypeansra.
ArpoxmMuyeckmTe  aHaausnm  ca
n3BbPLLEHU B LieHTpanHaTta nabopatopus
Ha MIMNA3P-,Hukona Mywkapos”, Codus.
AHanusvpaHu ca cnefHuTe nokasa-
Tenu:

- pPH — NOTEHUNOMETPUYHO;

runoffs that export a number of nutrients,
such as humus, nitrogen, phosphorus,
potassium and other macro and
microelements (Teoharov, 2011),

The aim of the study is to determine
the content of macro elements, such as
nitrogen, phosphorus and potassium,
humus and pH in soil samples of 0-20 cm,
20-40 cm and 40-60 cm depth after a
long-term period of local stock organic
fertilization with organic manure, imported
during the planting of trees.

MATERIAL AND METHODS

The study was conducted in 2016
in the plum plantation with ’'Stanley’
cultivar in the Research Institute of
Mountain Stockbreeding and Agriculture -
Troyan. A soil analysis of the intra-row
and row spacing was done by means of
samples of three depths of 0-20 cm, 20-
40 cm, and 40-60 cm for the amount of
nitrogen, phosphorus and potassium,
nutrient, as well as humus content and
pH.

The plantation for the experiment
was established in the spring of 2003. The
fruit trees were planted at a distance of
5/4 m in planting pits filled with manure.
The preparation for planting of trees
involves digging of three pits along the
row. The stock fertilization is applied in all
three, as the trees are planted in the
middle pit, in order for the root system of
the trees to use the nutrients of the
manure. The area is maintained in black
fallow, with the application of the
necessary agro-technology, according to
the crop.

Samples of the variants are taken
from the intra-row line and the row
spacing of the plantation.

The agrochemical analyses were
carried out in the Central Laboratory of
ISSAPP - "Nikola Poushkarov", Sofia.

The following indicators
analyzed:

- pH - potentiometric analysis;

are
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- N — meTog Ha bpemHep 1 KuHeir;
- P,Os— meTog Ha IN. ViBaHOB;

- K;O — meTopg Ha M. MiBaHOB;

- XymMyc — meTop, Ha THopuH.

PE3YJITATN N OBCbXAAHE

B pe3yntat Ha NpoBeAeHVs aHaniu3
Ha OCHOBHWTE XpaHUTE/IHW BELLECTBA, €
YCTaHOBEHO, Ye BbLB BbTPEpeAoBOTO Npoc-
TPaHCTBO CPeAHWTe CTOWHOCTU Ha NoyBeHa-
Ta peakuuss M Npu TpUTe ABLAGOUMHU ca
CXOAHW, onpeaenswy oT cpefHo o cnabo
Kucena peakuuss Ha cpegata — pH BbB
H,0=6,17-6,27; B KCI=5,50-5,77 (Ta6nuua 1).

- N - method of Bremner and Keeney;
- P,Os5 - method of P. Ivanov;

- K;0 - method of P. lvanov;

- Humus - Turin method.

RESULTS AND DISCUSSION

As a result of the analysis of the
basic nutrients, it was found that in the
values of the soil reaction in the intra-row
spacing at the three depths are similar,
ranging from medium to slightly acidic
reaction of the medium - pH in
H,0=6,17-6,27; in KCI= 5.50-5.77 (Table 1).

Table 1. Composition of agrochemical indicators of soil layers in the intra-row

line (2016)
Tabnuua 1. CbCTaB Ha arpoxXMMuMyeckuTe nokasaresin OT NOYBEHUTE C/0eBe B
peposaTta uBmua (2016)
enoene PH  SNNHeNO: PiOs 60 [NV
Soil i“mrface H,0 KCI mg/kg mg/100 g %
Minimum 51 4,8 16,7 50 234 1,59
Maximum 7,2 6,9 21,3 11,0 391 2,16
0-20 Mean 6,17 5,77 19,00 7,93 29,60 1,92
St error 0,61 0,61 1,33 1,73 4,82 0,17
St Dev 1,05 1,06 2,30 3,00 8,35 0,29
CV % 17,02 18,37 12,10 37,83 28,21 15,10
Minimum 52 4,2 16,7 16 137 0,55
Maximum 75 7,3 20,7 2,7 25,0 1,07
20-40 Mean 6,10 5,50 18,23 2,00 21,13 0,80
St error 0,71 0,93 1,24 0,35 3,72 0,15
St Dev 1,23 1,61 2,16 0,61 6,44 0,26
CV % 20,16 29,27 11,85 30,5 30,47 32,50
Minimum 50 44 5,2 0,3 16,1 0,26
Maximum 7,8 7,0 20,1 34 295 2,25
Mean 6,27 5,52 11,90 2,00 22,00 1,09
40-60 St error 0,41 0,39 2,01 0,54 2,32 0,29
St Dev 0,99 0,97 4,92 1,32 5,69 0,71
CV % 15,79 17,57 41,34 66,00 25,86 65,14
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KonuyecTtBoTo Ha ycBOMMUS a30T,
OTYETEHO B pefoBaTa MBMLA, HamaiaBa
C yBenuyaBaHe Ha ObnbouyvHaTa, Kato u
npu TpUTE NOYBEHU C/10S1, €/IEMEHTHLT € B
HefocTaTbyHU KonmnuecTBa. BapupaHeTo
npu nspeute asa csod 0-20 cm n 20-40
Cm e OT CpefHO A0 HUCKO, Ab/hKallo ce
Ha OTYETEeHUTE MNOYTU WMAEHTUYHU MUHMU-
Ma/iHA MU MakCMMasiHU CTOMHOCTW. [Mpm
AobnoéounHa 40-60 cm, efeMeHTbT € B
rpaHnum ot 5,2 mg/kg ao 20,1 mg/kg,
onpefensAwy BWCOK BapuaLMOHEH Koe-
douumeHT (CV 41,34%).

MakpoenemeHTbT choccop npu
noyseH cno 0-20 cm e cbC cpeneH
pesynrtat ot 7,93 mg/100 g, KOWTO psA3Ko
HamansBa C YyBe/MyaBaHe Ha [Abnbo-
ynHarta. MigeHTnyHo Ha asorta, npun 40-60
cm, BapupaHeTo B CTOMHOCTUTE Ha ¢oc-
¢hopa e ronamo, ot 0,3 go 3,4 mg/100 g,
pecnekTMBHO onpeenswo 3Ha4yuTesiHO
BMCOKUSI BapUaLnoOHEH KoeULMEHT.

BbB BbTpepenoBOTO MpOCTpaH-
CTBO €/IEMEHTbT Ka/uii € CbC CUMHO
Bapvpaliy pesyntartu npyv BCUYKK noyse-
HU AabnéoumHn. Mpu 0-20 cm Makpo-
€/leMeHTbT e CbC CpefHa CTOWHOCT OT
29,60 mg/100 g, npn 20-40 — 21,13 mg/100
g cm m npu 40-60 cm — 22,00 mg/100 g. B
pe3ynTaT Ha aHanu3a, e ycTaHOBEHO, ye
n3cneaBaHuSaT noyseH cnoki (0-60 cm) e
¢ Aobpa 3anaceHocT Ha Kasuii.

AHanM3MpaHoTO XYMYCHO CbAbpXa-
HVe Mo peJa € Hai-BUCOKO Mpu NOBbPX-
HOCTHMS o06paboTBaem cnoii 0-20 cm
(cpegHo — 1,92%), HO ro onpegens Karto
cnabo 3anaceH. MHoro cnabo 3anaceHu ca
M ocTaHanute gga cnos, 20-40 cm ¢ 0,8% um
40-60 cm ¢ 1,09%. MonyyeHuTe pesyntatu
noTebpXAaBaT ycTaHOBeHOTO oT Petkova
(2016), MHOTO HMUCKO CbAbPXaHMe Ha opra-
HWYHU BellecTBa B MO-rofsmMaTta 4acTt oT
6barapckute nousn. bnmso 60% ot
uscnegBaHuTe Npobu ca CbC ChAbpXaHue
Ha XyMyC No-HUCKO oT 2,5%.

[JaHHuTe OoT NnpoBejeHaTa OLeHKa Ha
arpoxXMMmYeckmst ctaTyc Ha noysaTa B MeX-
[ypefoBuTe NPOCTpaHCTBa Ha C/IMBOBOTO
HacaxpaeHne copT Crtenneir (Tabnuua 2)
nokasear, 4e MoyBeHaTa peakuus B pas-
TBOp Ha KCl, HapacTBa C yBe/nmMuaBaHe Ha

The amount of digestible nitrogen
recorded in the intra-row line decreases
as the depth increases, and the element
is in insufficient quantities for the three
soil layers. Variability in the first two
layers of 0-20 cm and 20-40 cm is from
medium to low, due to the reported
almost identical minimum and maximum
values. At a depth of 40-60 cm, the
element ranges from 5.2 mg/kg to 20.1
mg/kg, setting a high variation coefficient
(CV 41.34%).

The macro-element phosphorus at
a soil layer of 0-20 cm has an average
result of 7.93 mg/100 g, which decreases
sharply as the depth increases. The
variation in phosphorus values is high,
similarly to nitrogen, at 40-60 cm, from
0.3 to 3.4 mg/100 g, respectively, which
determines the significantly high variation
coefficient.

Inside  the intra-row  space,
potassium is highly variable at all soil
depths. At 0-20 cm, it averages from
29.60 mg/100 g, at 20-40 — 21.13 mg/100
g cm and at 40-60 cm — 22.00 mg/100 g.
It was found that the studied soil layer
(0-60 cm) has a good supply of
potassium.

The highest humus content in the
row is found in the surface arable layer 0-
20 cm (on average - 1.92%), but defines
it as a low stock. The other two layers,
20-40 cm with 0.8% and 40-60 cm with
1.09%, are also very poorly stocked.
These results confirm Petkova's findings
(2016), a very low organic matter content
in most of Bulgarian soils. Nearly 60% of
the samples tested had a humus content
of less than 2.5%.

The agrochemical soil status in the
row spacing of 'Stanley’ plum (Table 2)
shows, that the soil reaction in KCI
solution increases as the soil layer depth
increases.
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AbnbounHata Ha noyseHuTe cnoese. [lo-
BbPXHOCTHUAT cnoii 0-20 cm e cbC cpegHa
[o cnabo kucena peakuus. B cnepsalms
cnoii Ha 20-40 cm ¢ pH 5,2 cTteneHTa Ha
KMCENNHHOCT HapacTsa. TeHAeHUuMATa KbM
yBennyasawloto U HapacTBaHe NpoabiikKa-
Ba 1 npu 40-60 cm, Ab60YMHA CbC CU/THO
Knucena peakumsa Ha nouysata — 4,72. Koe-
VUMEHTBLT Ha BapupaHe Ha nokasaTens e
B MHOrO LUMPOKM rpaHuum (8,99-15,57%).

The 0-20 cm surface layer has a medium
to slightly acidic reaction. In the next 20-
40 cm layer with pH 5.2, the acidity
degree increases. The trend towards
increasing growth continues for 40-60
cm, a depth with a strong acid reaction of
the soil of 4.72. The coefficient of
variation of the indicator is very broad
(8.99-15.57%).

Tabnuua 2. CbCTaB Ha arpoOXMMUYECKMTE MOKasaTesin OT MNOYBEHUTE C/I0EBE B

mMexaypeaneTto (2016)

Table 2. Composition of agrochemical indicators of soil surface in the row

spacing (2016)

onoese PH  INNH#NOs P05 KO [ite

Soil ilrjnrface H,O KCI mg / kg mg/100g %
Minimum 53 4,9 10,9 3 24,7 1,24

Maximum 7,0 6,7 21,3 12,5 39,7 2,41

0-20 Mean 6,20 5,78 16,31 6,71 32,30 1,88
St error 0,17 0,17 1,09 0,93 1,74 0,10

St Dev 0,53 0,52 3,29 2,78 5,21 0,31

CV % 8,55 8,99 20,17 41,43 16,13 16,48

Minimum 45 4,1 12,7 04 156 0,43

Maximum 7,1 6,9 20,2 39 253 1,23

20-40 Mean 58 52 16,50 18 214 0,8
St error 0,26 0,27 1,02 0,41 1,17 0,09

St Dev 0,77 0,81 3,06 1,24 3,5 0,27

CV % 13,27 15,57 18,54 68,88 16,35 33,75

Minimum 4,9 43 9,8 1,1 198 0,50

Maximum 6,1 5,6 13,2 22 288 0,98

40-60 Mean 527 4,72 11,80 1,6 23,05 0,82
St error 0,28 0,30 0,71 0,27 2,00 0,11

St Dev 0,57 0,60 1,43 0,53 4,00 0,22

CV % 10,81 12,71 12,12 33,15 17,35 26,83

CpefHOTO a30THO CbAbpXaHue B
mMexaypeansaTa, NpefcTaBeHo B amMOHSAY-
Ha 1 HUTpaTHa dpopma npu TpuTe AbN60o-
ynHW, Bapupa oT 11,8 mg/kg npu cnos
40-60 cm po 16,5 mg/kg npu 20-40 cm. B
pes3ynTar Ha KO/IM4ecTBEHOTO onpeaens-

The average nitrogen content in
the row spacing, presented in ammonia
and nitrate at three depths ranges from
11.8 mg/kg in the 40-60 cm layer to 16.5
mg/kg at 20-40 cm. As a result of the
quantification of nitrogen, soil layers have
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He Ha a3oTa, € YCTaHOBEHO, Ye rnoyse-
HUTE C/I0eBe ca C HUCKO CbAbpXa-Hue Ha
XpaHUTENHUA eNeMeHT.

KonuuectBoto Ha docdopa B
Mexaypeausata, WAEHTUYHO Ha BbTpe-
penoBoTO MNPOCTPAHCTBO, HamMassBa C
yBenMyaBaHe Ha [AbsiboumHarta. Haii-
BMCOKO CpefiHO CbhAbpXaHue Ha doccop
e otyeTeHo npu 0-20 cm — 6,71 mg/100
g, Kato npu Tasn AbN604YMHA € oTYeTeHa
N Hal-BMCOKa CTOWHOCT Ha efieMeHTa —
12,5 mg/100 g. Pe3ynratute OT4eTEHU
npu 20-40 cm un 40-60 cm ca CbOTBETHO
1,8 mg/100 g n 1,6 mg/100 g. Ha 6a3a
nonyyeHuTe AaHHU MOXe [a ce onpefe-
NN, Ye NoYBEHUTE C/I0EBE, C U3K/IYEeHne
Ha NbpBYs, ca cnabo 3anaceHun ¢ Makpo-
enemeHTa docop, HO ca C BUCOK
BapvaLnoHeH KoeuLMeHT.

B mexaypeaumsata CblO ca peruc-
TpUpaHu BUCOKM CTOMHOCTW Ha kanus. Ba-
prvpaHeTo B CbAbpPXaHWETO Ha efeMeHTa
no AbnbounHa e cpefHo. Hali-B1cokoTo
CpefHO KOMMYEeCTBO € B MNOBBLPXHOCTHUSA
cno 0-20 cm — 32,3 mg/100 g, KoeTo ro
onpefens, karto pgobpe 3anaceH. B
cnegsawma 20-40 cm, CbAbpXaHUETO My
Hamansea po 21,4 mg/100 g, a npu 40-60
cm ce MoBULIABA He3HauuTenHo Ao 23,0
mg/100 g.

Mofo6HO Ha pe3ynTaTuTe MOy4YeEHU
npu BbLTPEPESOBOTO NPOCTPAHCTBO, CbAbP-
XaHMeTo Ha XyMyc OT Mexaypeausita e
Hail-BNCOKO B NOBBbPXHOCTHUS MOYBEH C/10W
0-20 cm (cpegHo — 1,88%), KoeTo ro onpe-
Jens kato cnabo 3anaceH. [Npu ocTaHa-
nuTe ABe AbABGOYMHM, CTOMHOCTUTE 3a
XYMYCHOTO CbAbpXaHne ca MHOTO HUCKW U
no4yTu pasHU, cboTeeTHO: 0,80 % 1 0,82 %.

N3BOAU

OT arpoxMmmnyHus cTatyc Ha BbTpe
pepoBata MBMLUA U MEXAYPeAoBOTO Npoc-
TPaHCTBO, B C/IMBOBO HacaxieHue OT
copT CTeHneil, C Len oueHKa Ha Ab/ro-
CPOYHUSA edpeKT OT 3anacsBalloTo JloKas-
HO OpraHW4YHO TOpeHe ¢ oGopcku Top,
BHECEH MNpM 3acaxiaHe Ha OBOLLHUTE
[bpBeTa € YCTAaHOBEHO HUCKO a30THO
cbabpXaHue. CpedHUTe CTOMHOCTM Ha
asoTa B MOYBEHWTE C/I0EBE Ha pega

been found to be low in nutrients.

The phosphorus amount in the
inter-rows, identical to intra row spacing,
decreases as the depth increases. The
highest average phosphorus content was
recorded at 0-20 cm - 6.71 mg/100 g, and
at this depth the highest element value
was also recorded - 12.5 mg/100 g. The
results recorded at 20-40 cm and 40-60
cm are respectively 1.8 mg/100 g and 1.6
mg/100 g respectively. On the basis of
the data obtained, it can be determined
that the soil layers, with the exception of
the first one, are poorly stocked with the
macro-element phosphorus but have a
high variation coefficient.

The row spacing also has high
potassium values. Variability in the
content in depth is average. The highest
average amount is in the surface layer 0-
20 cm - 32.3 mg/100 g, which determines
it as well-stocked. In the next 20-40 cm,
its content decreases to 21.4 mg/100 g,
and at 40-60 cm it increases
insignificantly to 23.0 mg / 100 g.

Similar to the results obtained in
the intra row spacing, the humus content
of inter-rows is highest in the surface soil
layer 0-20 cm (on average — 1.88%),
which defines it as a poorly stock. At the
other two depths, humus content values
are very low and almost equal,
respectively: 0.80% and 0.82%.

CONCLUSIONS

From the agrochemical status of
the intra-row line and the row spacing, in
a plum plantation of 'Stanley’, a low
nitrogen content was established in order
to assess the long-term effect of the local
organic stockpile fertilizing with manure
applied during the planting of fruit trees.
The average values of nitrogen in the soll
layers of the row ranged from 11.90-19.00
mg/kg.
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BapvpaT B nHtepsana 11,90-19,00 mg/kg.

CbabpxaHneTo Ha hocchop goctura
[0 11,0 mg/100 g npu gbn6oumHa 0-20 cm
U psA3KO HamassBa C yBenmyaBaHeTo U.

The phosphorus content reaches
11.0 mg/100 g at a soil horizon of 0-20 cm
and sharply decreases as the depth
increases.

PeFI/ICTpI/IpaHO € BUWCOKO KoJsin4yec-
TBOTO Ha Kanui, npn NOBBbPXHOCTHUTE

A high amount of potassium is
recorded in the 0-20 cm surface layers of

0-20 cm cnoeBe OT BbTPEPEAOBOTO W | the intra-row and row  spacing,
MexaypenoBoTo NPOCTPAHCTBO, CbOTBET- | respectively: 29.6 mg/100 g and 32.30
Ho: 29,60 mg/100 g n 32,30 mg/100 g. mg/100 g.

OTYETEHO € HUCKO CbhAbpXaHne Ha
XYMYC B LiesInsi oYBeH npocousi.

Low content of humus in soil layers
was reported.
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PE3OME

B nepuoga 2015-2017 r. ca
uscnefBaHn pobusa M OMOMETPUYHUTE
rokasarenn Ha C/IMBOBU MJ1040BE OT COpPT
CTteHnelii, cneg noysBeHa u AUCTHa obpa-
60TKa C TeYyHuTe OpraHnyHW TOpOBE
ZAMUHOGECT” un  ,EkocucT-ApbaHacu”.
OnuTbLT e NPoBELEH B YeTUPU BapuaHTa,
KaTo BCeKM OT THAX BKMOYBa JeceT Ha
6poii abpBeTa. OYBEHO € MpUIoXKEH
Ekocuct-ApbaHacu 0,8%, v/v, a NUCTHO -
Ekocuct-ApbaHacu 0,8%, viv n
AmunHobecT 0,9%, Viv.

MNpu BapmaHTa Ha KOHTposiata He
ca M3Mosi3BaHN OpraHuyHu U MUHEpasHK
TOpoOBe.

OT npoBefeHOTO U3cneaBaHe B Tpu
nopegHn roAvHu ce ycTtaHoBW, Ye TpeTu-
paHeTo ¢ AMuHobecT 0,9%, v/v e nosus-
N0 Hali-gobpe BbpXy AO06UBUTE HA CANBO-
BKM nnopgose npe3 2016r., korato Te ca ce
nosuwnnn ceuc 100%, cnpsAMo KOHTpoa-
Ta. [MouBeHOTO TpeTuMpaHe c EkocucT-
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SUMMARY

In the period 2015-2017, the yields
and biometrics of plums of 'Stanley
cultivar were studied after soil and foliage
treatment with the liquid organic fertilizers
'Aminobest’ and 'Ecosist-Arbanassi’. The
experiment comprised four variants with
ten trees each. 'Ecosist-Arbanasi’ was
used for soil application 0.8%, v/v, and
'Ecosist-Arbanasi’ was used for foliar
application 0.8%, v/v and 'Aminobest’
0.9%, v/v.

Organic and mineral fertilizers were
not used in the control variant.

It was found in the course of three
consecutive years, that 'Aminobest’ 0.9%
v/v had the best effect on plum fruit in
2016 when the yield increased by 100% in
comparison with the control.

The soil treatment with 'Ecosist-Arbanasi’
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Apb6aHacn 0,8%, v/v e gano Haii-go6pu
pesyntatn npes3 2015r., korato e nosaydye-
HO 3aBULLaBaHe Ha fo6uBUTE OT N0LOBE
Cc 37%, cnpsAMO KOHTposiata, a JIMCTHOTO
npunoxexHne Ha Ekocnct-ApbaHacu 0,8%,
v/v npe3 2016r. e noBNUSANO 3a NoOBULLIA-
BaHe Ha [o6buBa Ha C/VMBOBU M/I0[0BE C
63%, cnpsAMO KoHTpoNara.

Mpe3 TpuTe roguHW Ha onuta ca
YCTAHOBEHU OGMOMETPUYHUTE MOKa3aTesm
Ha C/MBOBM M/04OBE OT YeTupute
BapuaHTa: BWCOYMHA, MmM; LIMPOYMHA,
mm; pge6ennHa, mm; Kakto M cpegHo
Terno Ha eguH nnog, g.

KntouoBun gymu: Ctenneir, nobus,
6MomMeTpuyHM nokasartesnu, AMUHOGECT,
Ekocuct-ApbaHacu

YBO/[,

B nocnegHute gecetnneTus npoms-
BOACTBOTO Ha OMOMOIMYHA W arpoeko-
NorMyHa Npoaykums cTaBa Bce Mo-nomny-
NAPHO. B 34paBOC/MIOBHO OTHOLLEHMWE UM~
caTa Ha necTMuMgHu ocTaTbUyM M Mo-
BMCOKOTO CbAbpPXaHWe Ha BUTAMWUHU W
aHTMOKCMAAHTN B EKOJIOTMYHO uucTaTta
nnogoBa npoaykuusi, onpeaensT 3Hauu-
TenHoto U NpenmyLLecTBo, npes goburta-
Ta No KOHBEHLUMOHaneH HayuH. OCHOBHa-
Ta Les Ha TOPEHEeTO Ha OBOLWHUTE Abp-
BeTa € ype3 ONTUMasTHU Y MKOHOMMUYECKU
M3rofHM HOPMKM Aa ce nosiyyaBaT BUCOKU
[obuBn OT nnogoBe ¢ A06pPO KavyecTBO
(Vitanova, 1997). 3HaHusATa OTHOCHO 6M1O-
NOTNYHMA ePeKT Ha U30/IMpaHnTe OT pac-
TEeHusATa U MUKPOOPraHM3MmTe BellecTBa
N BAIUSIHNETO MM BbPXY APYrM opraHu3mu
MOHACTOSILLEM MMAT He camMo TEOPETUYHA
eKonormyHa cToiHocT. Te Hamupat W
NpakTU4ecKo NPUIOXKEHUE NpU Cb3gasa-
HETO Ha YCTOW4YMBWM, BMCOKOMPOAYKTUBHU
o6uocuctemn. KoHkpeTeH pesyntar oT
uscnefBaHuaTa B ToBa HanpasfieHue e
Bb3HUKBAHETO Ha  OMOMOrMYHOTO U”

uHTerpmpaHoto 3emegenune (Yakimov,
2009). OcBeH 3a nonyYaBaHETO Ha
6uonormyHa npoaykumsi, 6GuotoposeTe

Beye HamMupar LWUPOKO MNpuioXeHne B
KOHBEHUMNOHa/IHOTO 3emMmenenne, Tbii KaTo
TAXHaTa cebecTOHOCT e Hucka, a CbLO

0.8%, v/v gave the best results in 2015.
There was an increase in fruit yield by
37% in comparison with the control. The
foliar application with 'Ecosist-Arbanasi’
0.8%, v/v in 2016 increased the plum yield
by 63% in comparison with the control.

Biometric indicators of plum fruit in
the four variants were studied during the
three years of the experiment: height in
mm; width in mm; thickness in mm; and
the average weight of one fruitin g.

Key words: ’Stanley, vyield,
biometric indicators, '"Aminobest’, 'Ecosist-
Arbanasi’

INTRODUCTION

The production of organic and agro-
ecological products has become more
and more popular in recent decades. The
lack of pesticide residues and the higher
content of vitamins and antioxidants in
organic fruit production determine the
significant advantage over conventional
crops in terms of healthy way of living.

The main purpose of the fertilization of
fruit trees is to obtain high yields of good
quality  fruit through optimal and
economically profitable norms (Vitanova,
1997).

The concept of the biological effect of
isolated substances from plants and
micro-organisms and their effect on other
organisms has not only a theoretical
ecological value.

It also finds practical application in the
creation of sustainable, highly productive
biosystems. A concrete result of the
research in this field is the establishment
of organic and integrated agriculture
(Yakimov, 2009).

In addition to the production of organic
production, biofertilizers are already
widely used in conventional farming as
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Taka [JonpuHacaT 3a nogobpsisaHe Ha
NMOYBEHOTO MJ040poOAMe, OKONHATa cpefa
n 6esonacHoCcTTa Ha XxpaHuTe. Bce
rnoBeye ce 3acuniBa WHTEpPeCbT KbM
6uoTopoBe ” OGuonpenapatu Kakto OT
3emefesicku npousBoauTeNnun, Taka u ot
HayyHu paboTHWUM B Tasu obnact
(Russo, 1990).

Ynotpebarta Ha Te4HU BMOTOPOBE €
efHa OT npaKTUKMTE Ha OpraHW4HOTO
3emefenve, KoSITO Mma 3a Uen ¢ Masiko
KO/IMYECTBO Ha MmpwuiaraHe ga ce nocTur-
He GanaHcMpaHO XpaHeHe Ha pacTeHus-
Ta, KaTo MM ce AOCTaBAT MHOMo Makpo- u
MUKPOEeNeMEHTN B ycBouma dpopma, 6uo-
NIOTUYHO aKTUBHW W TPajvBHU BellecTBa
(Alves et al., 2009).

Ynotpebata Ha TeYHW OpPraHU4yHu
TOpoOBE MNOBMLIABA Ka4yecTBOTO W KO-
4yecTBOTO Ha gobutata nNIo0AoBa NPOAYK-
uus, a noyesata M OKo/MiHaTa cpeja ce
npegnaseart OT 3amMbpcsBaHe C NecTuym-
OV 1 TEXKN MeTaUIn.

HacTtoswoTo uscnegsaHe vmva 3a
uen pda ce ycTaHOBW BAWSHMETO Ha
TeYHMTEe opraHnyHuM Topose AMUHOBECT K
EkocucTt-ApbaHacu Bbpxy pasmepa Ha
[obvBa 1N 6MOMETPMYHMTE NoKalaTenn Ha
CNMBOBU NnogoBe copT CTeHNel.

MATEPWNANT N METO4WA

TeyHnatr opraHnyeH TOp AMUHO-
6ecT e NpoaykT, Cb3fadeH npu cbBMECT-
Ha [OEeMHOCT Ha HayyHu paboTHuuM oT
Bucwe yunnuie no arpobusHec u passu-
Tne Ha pernoHute (BYAPP) u NHcTuTyTa
no opraHnyHa xumuss ¢ LeHTbp no
doutoxummsa kbM BAH. CbcTon ce oT cmec
Ha Xuaponau3aTt OT CMTbHYOI/Ie[0B LWPOT
nog copmata Ha aMUHOKUCENUHW U
HWCKOBEPWXHN NENTUAU U U3BMEK OT
KoMnocT nof dopmara Ha pasTBOPUM
KasimeB xymar.

CbcTaB Ha AMMHOOGECT: CyXxo
Bewectso - 9,5-12,5%; pH 9,0-13;
XYMWUHOBU cbeguHeHna  —  1,65%;

ammHokucenumHn — 4,02%; obu, a3oTr —
0,4-0,75%; MUKPO- M MakpoesieMeHTU:
doccop - 0,1-0,25%; Kanuin - 0,55-
0,7%; Hatpuii - 0,2-0,37; Kanyuin —

their cost is low and also contribute to soil
fertility, the environment and food safety.

The interest of farmers and scientists in
biofertilizers and bioproducts is constantly
increasing (Russo, 1990).

The application of liquid
biofertilizers is one of organic farming
practices, which aims at achieving a small
amount of application to achieve balanced
plant nutrition by providing them with
many macro and microelements in
digestible form, biologically active and
good substances (Alves et al., 2009).

The application of liquid organic
fertilizers increases the quality and
quantity of the harvested fruit production,
and at the same time the soil and the
environment are protected from
contamination by pesticides and heavy
metals.

The present study aims to
determine the impact of the organic
fertilizers 'Aminobest’ and 'Ecosist-
Arbanasi’ on the yield and biometric
parameters of 'Stanley’ plum cultivar.

MATERIAL AND METHODS

'Aminobest’ liquid organic fertilizer
is a product created by the collaboration
of scientists from the University of
Agribusiness and Rural Development
(UARD) and the Institute of Organic
Chemistry with Center of Phytochemistry,
a part of the Bulgarian Academy of
Sciences. It consists of a mixture of
hydrolyzate of sunflower groads in the
form of amino acids and short-chain
peptides and compost extract in the form
of soluble potassium humate.

Aminobest composition: dry matter-
9.5-12.5%; pH 9.0-13; humic compounds-
1.65%; amino acids - 4.02%; total
nitrogen - 0.4-0.75%; micro- and
macroelements: Phosphorus - 0.1-0.25%;
Potassium - 0.55-0.7%; Sodium -
0.2-0.37; Calcium - 0.001-0.003%;
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0,001-0,003%; MarHe3nin —  0,009-
0,013%; Meg - 0,002-0,003%; LmHK —
0,0003-0,0006%; MaHraH — 0,0005-0,0009%;
Xensazo — 0,001-0,003%; TexkKn meTanu B
%: Ni<0.0005; Cd<0.00003; Hg<0.000005;
Cr<0.00003; b<0.0005.

MuvkpobuanHuat  Top  Ekocuct-
ApbaHacn cbObpxa HSAKOKO LWama Ha
Bacillus subtilis, kakto wn 6akTepunte

Bacillus licheniformis, Azotobacter
chroococum n Azotobacter vinelandii. 3a
XpaHWTenHa cpeja Ha  AbAGOYMHHO

KynTuBmpaHute 6aktepun e u3nonssaHa
Mefnaca U BUCOKO NPOTEMHOBO GpallHO C
ynucToTa 3a XpaHuTesiHu uenvm. OCHOBHUAT
n3non3eaH wam — Bacillus subtillis TS 01,
e pernctpupaH ¢ Homep NBIMCC Ne 8718
B HauuoHasHaTa 6aHka 3a NpoMuLLNIEHU
MUWKPOOPraHU3mMn 3a LeninTe Ha NnaTteHTHU
npouepypu. LWawvbT e ¢ pokasaHo no-
CWIHO [elcTBUE Cpewy pacTUTesHK
naTtoreHn cnpsiMo JApyrv LiamMoBe Ha
cblaTta 6akrepus (Todorova, 2009).

MuWKPOBMaNHUAT NPOAYKT CbAbpXa
1 Apyrv fonbriBalm no gencrsme nones-
HW 3@ pacTeHuss N XUBOTHWU GakTepum u
opraHnyHn BeuwectBa (Yakimov et al.,
2016).

MpegHasHayeHNETo Ha  TeyHus
opraHuyeH Top Kap6o AKTUB € CBbp3aHo
C aKTVBUpaHe Ha MukpobmasnHaTa diopa
npv napasaesiHoTo My npwiaraHe ¢ Apyru
MUKpoGuanHu TopoBe. Cb3gageH e Ha
fasaTa Ha Mesaca M uma crnocobHocTTa
Ja Bb3felicTBa BbpXy Ha/IMYHWUTE B NOY-
BaTta CUMMOMOTUYHW MWKPOOPraHn3Mm u
rebun, a B cnyyas cnomara 3a aktumsupa-
HETO Ha MMWKPOOPraHU3MUTe B TEYHUS
opraHunyeH Top Ekocnct-ApbaHacu.

B Tpu nocneposatesiHn rogvHU —
2015, 2016 wn 2017r. e OCbBLLECTBEHO
MOYBEHO M NINCTHO TPETUPAHE C TeuyHuTe
OpraHuMyHn  TopoBe  AMUHOGECT mu
EkocucT-ApbaHacu Ha C/IvMBOBU gbpBeTa
oT copt CTeHnein. HacaxgeHneTo, cb3ga-
JeHO B palioHa Ha gwmnmana Ha UIMK3,
rp. ApsiHoBo npe3 2008r. e BbB (hasa Ha
Nb/IHO NnogoaasaHe. MoyBaTa € nNceBo-
noas3onncTa, cMBa ropcka, nogabpxaHa B
yepHa yrap, a HagmopckaTta BUCO4YMHA €

Magnesium - 0.009-0.013%; Honey -
0.002-0.003%; Zinc - 0.0003-0.0006%;
Manganese - 0.0005-0.0009%; Iron -
0.001-0.003%; heavy metals in%:

Ni <0.0005; Cd <0.00003; Hg <0.000005;
Cr <0.00003; b <0.0005.

The microbial fertilizer ’'Ecosist-
Arbanasi’ contains several strains of
Bacillus subtilis as well as
6aktepumTeBacillus licheniformis,

Azotobacter chroococum and Azotobacter
vinelandii bacteria. Molasses and high
protein flour with food grade purity have
been used ¢oor nutritional medium of Txe
deep-cultivated bacteria. The main strain
used - Bacillus subtilis TS 01, is
registered under NBIMCC No 8718 at the
National Bank for Industrial Micro-
organisms for the purposes of patent
procedures. The strain has proven its
stronger action against plant pathogens
than other strains of the same bacterium
(Todorova, 2009).

The microbial product contains
other plant and animal-friendly bacteria
and organic substances (Yakimov et al.,
2016).

The purpose of 'Carbo Active’ liquid
organic fertilizer is to activate microbial
flora in parallel with other microbial
fertilizers. It is based on molasses and
has the ability to influence the soil and
fungal microorganisms and fungi, and in
this case helps the activation of the
microorganisms in  'Ecosist-Arbanasi’
liquid organic fertilizer.

In three consecutive years - 2015,
2016 and 2017, soil and foliar treatment
was carried out with the organic fertilizers
'Aminobest’ and 'Ecosist-Arbanasi’ on
'Stanley’  cultivar.  The  plantation,
established in the area of RIMSA, at the
branch of the experimental station in
Dryanovo in 2008, was in the phase of
complete fruit bearing. The soil is
pseudopodzolic, gray forest, maintained in
black fallow, at the altitude of 300 m. Plum
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300 m. CnvBoBUTE AbpBeTa ce OTINexX-
JaT nNpu pascTtosHMe Ha 3acaxaaHe 5 X 4
m - 50 gbpBeTa/da. Bcekn OT uveTupute
BapvaHTa Ha MOoJICKMA ONuUT BK/IOYBA
JeceT Ha 6poli AbpBeTa, rpynupaHn B ABe
NMOBTOPEHWS OT M0 NeT AbpBeTa.

. BapuvaHT Ha NOYBEHO
nogxpaHeaHe - KOMOGUHaUUA OT OpraHuy-
HuTe TopoBe EkocucTt-ApbaHacu (250
ml/da) n Kap6o Aktue (150 ml/da), npwu
pa6oTeH pa3teop 50 | - cboTBeTHO 0,5% ”
0,3%. Kap6o AKTMB ce npunara 3a akTu-
BMPaHe 1 pa3mMHOXaBaHe Ha MuKpoopra-
Hu3MuTe ot Ekocuct-ApbaHacu. 3a npo-
Lueca Ha akTMBuMpaHe KOHUEHTpaTbT OT
TopoBeTe (250 ml + 150 ml) ce BHacAa B
50 | Boga (paboTHMsi pa3TBOp) 1 Ce ocTa-
BS 3a 12 yaca B aepobHu ycnosus, 6e3
n3fiaraHe Ha npsika CbHYEBa CBET/IMHA U
npu onTumasiHa Temneparypa 20-22 °C.
Mpy BapuaHTa Ha MNO4YBEHO TpeTupaHe
HenocpeacTBEHO Cfef BHACAHETO Ha
paboTHMS pa3TBOpP C akTUBUPaHU W
pasmHOXeHn Oaktepum ce U3BbpLUBA
nonveaHe.

TpeTvpaHuaTa ca W3BbPLUEHN MO
cnepgHaTa cxema:

- NbpBO MOYBEHO TpeTMpaHe -
Hayaso Ha Beretauusi - dpasa 681 6yTOH
Ha uBeToBeTE;

- BTOPO MOYBEHO TPeTUpaHe - creg
FOHCKO (CPM3MONOrMYHO) OKanBaHe Ha 3a-
Bpb3UTe (BTOpa AeceTAHEBKA Ha M.IOHW);

- TPETO NOYBEHO TpeTupaHe - cneg
npubnpaHe Ha pekonTtaTta (NbpBa AeceT-
[OHEeBKa Ha M.CeNTeMBpPMW);

PaboTHMAT pa3TBOp € BHECEH B
npoekuuaTa Ha KopoHaTa no 8 | Boga 3a
BCAKO A4bpPBO.

Il. BapuaHT Ha /IMCTHO noaxpaHsa-
He Cc opraHuyHusa Top Ekocuct-ApbaHacu-
360 ml/da, npu paboteH pastsop 45 | -
0,8% crnpssMo paboTHUA pPas3TBop .

Ill. BapmnaHT Ha /IMCTHO noaxpaHBa-
He C opraHuyHusa Top AmuHOGecT-400
ml/da, npu pa6oteH pastsop 45 | — 0,9%
CnpsAMO paboTHUS pa3TBoP.

Mpv pgBata BapwaHTa Ha JIMCTHO
nogxpaHeaHe C TeYyHWTe  OpraHUyHu
TopoBe Ekocuct-ApbaHacn 0,8 % wu

trees are grown at a planting distance of 5
X 4 m - 50 trees/da. Each of the four
variants of the feeld experiment includes
ten trees, grouped in two replications of
five trees.

I. Soil nutrition - a combination of
organic fertilizers Ecosynt-Arbanasi (250
ml/da) and Carbo Active (150 ml/da), with
a working solution of 50 | - 0.5% and
0.3%, respectively. 'Carbo Active’ is
applied for activation and multiplication of
microorganisms from 'Ecosist-Arbanassi’.
For the activation process, fertilizer
concentrate (250 ml + 150 ml) is
introduced into 50 | of water (working
solution) and left for 12 hours under
aerobic conditions without exposure to
direct sunlight and at an optimum
temperature of 20-22 °C. The watering is
performed, in the case of soil treatment,
immediately after the application of the
working solution with activated and
propagated bacteria.

Treatments are performed
according to the following scheme:

- first soil treatment - beginning of
vegetation - phase of white budding of
blossoms;

- second soil treatment - after June
(physiological) falling out of fruit set
(second ten days of June);

- third soil treatment - after harvest
(first ten days of September);

The working solution is imported
into the crown projection by 8 | of water
per tree.

Il. Foliar fertilization variant with the
organic fertilizer 'Ecosyst-Arbanasi’ - 360
ml/da, with a working solution of 45 | -
0.8% compared to the working solution.

lll. Foliar treatment variant with
organic fertilizer '’Aminobest’ - 400 ml/da,
with a working solution of 45 | - 0.9%
compared to the working solution.

For both variants of leaf treatment
with the liquid organic fertilizers 'Ecosist-
Arbanasi’ 0,8% and 'Aminobest’ 0,9% was
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AmunHobect 0,9 % e U3BBLPLUEHO
WOEHTUYHO TPUKPATHO TpeTupaHe, npes
WHTepBas OT ABajeceT OHW:

- MbPBO JINCTHO TpeTupaHe — crnep,
Nb/JHO 06aMCTBaHe Ha AbpBeTarta (TpeTa
JeceTAHeBKa Ha M.anpwi, nbpBa gecet-
[OHEBKa Ha M.mail);

- BTOPO JINCTHO TpeTupaHe — BTopa,
TpeTa feceTaHeBKa Ha M.maii;

- TPETO JIMCTHO TpeTMpaHe — BTopa
[EeCeTAHEBKA HA M.HOHMU;

IV. BapuaHT: nNpu KOHTposiaTa He ca
U3MON3BaHN OpPraHWyHn © MUHEpPasHU
TopoBe.

3a ocblyecTBsABaHe Ha nnaHyBaHu-
Te aHanusu, npes TpuUTe roAMHN Ha onuTa
ca cbbpaHu no 30 6posi cAMBOBU NNOAO-
Be copT CTeHneil, 0T YeTupuTe 3a/10KeEHU
BapuaHTa. OnpefenieHn ca nokasarenute
BMCOYMHA, LMUpoYMHa W gJebenuHa -
cp./nnog, mm, KakTo 1 cp. Terno/nniog, g.

[obuBbT € onpegeneH kato ca
cbbpaHM BCWMYKM M0AOBE OT gecer
ObpBeTa (4Be NOBTOpPeHMs, OT No neT
ObpBeTa), 3a BCEKM OT u4eTupute
BapuaHTa. B cTatmsaTta ca npeacraBeHu
cpegHutTe gobwuBM npe3  TPU-roAvLLIHMA
nepuog (kg/abpeo).

M3cnegBaHnAaTa ca  NpPOBeAEHMU,
Ccbobpa3Ho MeTogmkaTta 3a n3ydyaBaHe Ha
pacTuTeNnHUTE pPecypcyu npu OBOLLHUTE
pacteHus (Nedev et al., 1979).

PE3SYNTATU N OBCbXOAHE
OT 3anucaHuTe gaHHu B Tabnmua 1

€ BMWAHO, 4Ye MNOYBEHOTO TpeTnpaHe C
Ekocuct-ApbaHacn  0,8%, viv npes
2017r.e noBnusno Haii-gobpe, cnpsmo
TOBa OT npenxoaHute ABe roavHu. KoH-
cTaTypaHO € Hali-ronsgaMo HapacTBaHe,
cp./nnoa, no GUOMETPUYHUTE NokKasaTenu
BMCOYMHA, LIMpoYMHa n gebenmHa, mm.
M3mepeHaTa cpefHa BucCoYMHa Ha efvH
nnopg e 45,10mm, gokaro npe3 2016r. Toi
e 44,39mm, a 3a 2015r. — 43,80mm. llo
OTHOLLIEHME Ha cpefHaTa LWMpoYuHa Ha
eiMH nNnoj MoOxe fa ce oTpasu, ue
TEeHAEeHUMATa Ha HapacTBaHe e aHaso-
rmyHa. 3a 2017r. OTHOBO MMame Haii-
roNsiMo HapacTBaHe Ha LuMpouyMHaTa -

performed an identical treatment for three
times, at the interval of twenty days:

- first leaf treatment - after the trees
are in full leaf (the third ten days in April,
first ten days of May);

- second leaf treatment - second,
third ten days of May;

- third leaf treatment - second ten
days of June;

IV. variant: organic and mineral
fertilizers were not applied in the control
variant.

In order to carry out the planned
analyzes, 30 plums of 'Stanley cultivar
were collected during the three years of
the experiment, out of the four options.
The height, width and thickness average
per fruit, mm, as well as average
weight/fruit, g.

The vyield is determined by
collecting all the fruits of ten trees (two
replications, of five trees) for each of the
four variants. The article presents the
average yields over the three-year period
(kgltree).

Studies have been conducted
according to the Methodology for the
Study of Plant Resources in Orchard
Plants (Nedev et al., 1979).

RESULTS AND DISCUSSION
It is evident from the data recorded
in Table 1 that the soil treatment with
'Ecosist-Arbanasi’ 0.8%, v/v in 2017 has
the best impact on the previous two years.

The highest growth was found in relation
to the biometric height, width and
thickness, mm. The average height of one
fruit is 45.10 mm, while in 2016 it is 44.39
mm, and in 2015 - 43.80 mm.

With respect to the average width of a
fruit, it can be stated that the trend of
growth is similar. In 2017, there was again
the largest increase in width - an average
width of 36.60 mm is established
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ycTaHOBeHa e cpefHa wupoynHa 36,60
mm, B cpaBHeHne ¢ 35,80mm 3a 2015r.,
n cboTBeTHo 35,64mm 3a 2016r. Cpeg-
HaTa gebenuHa Ha eguH naod, mm e Haii-
ronsma oTHoOBO npe3 2017r. - 36,80mm.
Mpe3 2015r. e n3mepeHa cpegHa aebdenu-
Ha Ha cnmeoB nnog 35,40mm, a 3a
2016r.- 34,09mm. OT cbhnocTaBeHuTe
nosly4eHn CTOMHOCTM Ha MapameTpute
lwpoynHa n gebenmMHa, mm e BUAHO, 4Ye
Te ca 6wim no-sucokm npe3 2015r.,
CNpAMO MOJlydeHUTe pesynTatu  npes
cnepsawata 2016r.

Mo OTHOWeEHMEe Ha YCTaHOBEHO
cpefHo Terno Ha eavH nnog (g), 3a To3un
BapvaHT Ha MNO4YBEeHO TpeTupaHe C
EkocucTt-ApbaHacn, OTHOBO € MOJyYeH
Han-Bucok pesyntar npes 2017r.- 33,509.
Mpe3 2015r. umame perncTtpupaHo cpep-
HO Terno Ha eauH nnog 31,009, gokarto
npe3 2016r. To e 31,50g. MNpe3 2017r.
CpefHOTO Ters0 Ha efuH Nof e 3aBuLle-
HO Cc 2,709, B CpaBHEHMe C OTYETEHOTO
npe3 2015r.

compared to 35.80 mm in 2015 and 35.64
mm in 2016, respectively.

The average thickness of a fruit, mm is
the greatest again in 2017- 36.80mm. In
2015, the average thickness of plum fruit
is 35,40 mm, and for 20169 - 34,09 mm.

The fruit width and thickness were higher
in 2015 compared to the results in the
next year - 2016.

The highest average fruit weight of
33,50 g, for this variant of soil treatment
with 'Ecosist-Arbanassi’ was obtained
again in 2017.

In 2015, the average fruit weight was
31.00g, whereas it was 31.50g in 2016. In
2017, the average fruit weight was
increased by 2.70g, compared to the
reported one in 2015.

Ta6bnuua 1. CpegHu pasmepu U Tersio Ha CNAMBOB Nnog ot copT CteHnel cnen
noyBeHo TpeTupaHe ¢ Ekocuct-ApbaHacu 0,8%, viv

Table 1. The average fruit size and weight of 'Stanley’ cultivar after the soil
treatment with 'Ecosist-Arbanasi’ is 0.8%, v/v

MroguHa BucounHa LLnpounHa JebennHa Cp.Terno Ha eanH nNnog
Year Height, mm  Width, mm  Thickness, mm Average fruit weight, g
2015 43,80 35,80 35,40 31,00
2016 44,39 35,64 34,09 31,50
2017 45,10 36,60 36,80 33,70
Cnen  NUCTHO  TpeTupaHe C After the foliar treatment with

Ekocuct-ApbaHacn  0,8%, viv  npe3s
NbpBUTE ABE TOAMHM Ha OMWTa, € KOH-
cTatMpaHo He3HaunTeNHO HapacTBaHe Ha
BUcoumHata - cp./nnog (mm). T[lpes
2016r. e n3mepeHa cpegHa BMCOYMHA Ha
eanH nnog 42,62 mm, JokaTo chbliyaTa
npe3 2015r. e 42,60 mm. [lo-ronamo
HapacTBaHe No GUOMETPUYHUA MoKasa-
Te/N BUCOYMHA Ha eauH nniof (mm) e
oTpaseHo npe3 2017r. - 4540 mm.
PernctpupaHata wupoynHa Ha efuH
C/IMBOB N104, MM OTHOBO € Hai-ronsima
npe3 2017r.- 36,10 mm, 3a pasnuka oT
npeaxogHuTe Ase TrOAWHW, CbLOTBETHO

'Ecosist-Arbanassi’ 0.8%, v/v during the
first two years of the experiment, a slight
increase in the average fruit height (mm)
was observed. In 2016, the average fruit
height of 42.62 mm was measured, while
it was 42.60 mm in 2015. A larger
increase in the biometric fruit height (mm)
is reflected in 2017 - 45.40 mm.

The largest fruit width in mm was again in
2017 - 36.10 mm, unlike the previous two
years, respectively 34.49 mm in 2016 and
35.00 mm in 2015.
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34,49 mm 3a 2016r., n 35,00 mm npes3
2015r. N3mepeHaTta cpegHa paebenvHa
Ha eavH nnog (mm) npe3 2017r. e no-
ronama - 36,00 mm, 3a pasnuka oOT
OoTYyeTeHUTe npe3 npeaxofHuTe [fge
rognHn. 3a 2015r. e nonyyeH cpepgeH
pesyntar ot 33,70 mm, a 3a 2016r. e
perucTpupaH Hai-HuceK - 33,34 mm.
Cnopeg Miletic et al., (2015), cpeg-
HaTa mMaca Ha njoja Bapupa Mexay v B
pamkuTe Ha CopTOoBeTe, B 3aBUCUMOCT OT
obpaboTkata - ,CteHnenn” 33,4 g; 35,9 g.
3a 1031 BapuaHT Ha JIMCTHO TPeTupaHe ¢
EkocucTt-ApbaHacu, cpegHoOTO Terno Ha
efvH nnopg, e Hai-ronamo npe3 2017r.-
34,209, gokato ot4yeteHoTo npe3 2015r.
e 6uno 30,809, a npe3 2016r. Hali-MasiKo-
30,50g. lMpe3 2017r. e oOTYETEHO noO-
ronsamMo cpefHo Tersn0 Ha efuH nnog c
3,709, cnpsaAmo npeaxoaHarta 2016r.

The average fruit thickness was
measured in 2017. It is greater than
36.00 mm, as opposed to those reported
in the previous two years. In 2015, the
average thickness was 33.70 mm, and
the lowest value was obtained in 2016 -
33.34 mm.

According to Miletic et al. (2015),
the average fruit weight varies between
and within the cultivars, depending on the
treatment - 'Stanley’ 33.4 g; 35.9 g. For
this variant of leaf-treatment with 'Ecosist-
Arbanassi’, the highest average fruit
weight was measured in 2017 - 34.20g,
whereas in 2015 it was 30.80g, and the
lowest value was in 2016 - 30.50g. In
2017, the average fruit weight was 3.70g
higher than the previous year (2016).

Tabnuua 2. CpegHn pasMmepu 1 Terfio Ha cAvMBOB Naog oT copT CTeHnen cnep
JINCTHO TpeTupaHe ¢ Ekocuct-ApbaHacu 0,8%, v/iv

Table 2. The average fruit sizes and weight of 'Stanley’ cultivar after soil
treatment with 'Ecosist-Arbanasi’ 0.8%, v/v

MogunHa BucounHa LLnpounHa JebenunHa Cp.Terno Ha eaunH nNnog
Year Height, mm  Width, mm  Thickness, mm Average fruit weight, g

2015 42,60 35,00 33,70 30,80

2016 42,62 34,49 33,34 30,50

2017 45,40 36,10 36,00 34,20

Cnep nopegHo TPUTOAULWLHO SIMCTHO
TpeTupaHe ¢ AMuHo6ecT 0,9%, v/v ce ycTa-
HOBM, Ye OTYeTeHaTa cpefHa BUCOYMHA Ha
eauH cnmBoB nnaog (mm) e Hai-ronsma
npes 2016r., korato e 6una 43,04 mm,
pokarto 3a 2015r. n 2017r. 79 Bapupa He-
3HaunTenHo - 42,10 mm u 42,00 mm. Cnep,
3aBbplUBaHe Ha M3MepBaHeTo Mo 6uomert-
puyeH nokasaten ,CpefHa LWMpoYMHa Ha
eAvH nnog, mm” npes TpuTe roavHu, Haii-
BMCOKa MoOJlydeHa CTOMHOCT MMame npe3
2016r. - 35,28 mm. Hali-Hucka oTyeTeHa
TakaBa mmame 3a 2015r.- 33,60 mm, a
npe3 2017r. A e 34,80 mm. CpegHaTa
pebenvHa Ha eguH nnog (mm) npes 2017r.
e O6wna Hai-ronama - 3490 mm, B
CpaBHEHME C NOSTYYEHUTE MOYTU UAEHTUYHM
pesyntatm 3a npegxogHute 2015r. -
34,10mm, n 2016r. - 34,00mm.

After a further three-year foliar
treatment with 'Aminobest’ 0.9% v/v, it
was found that the greatest average fruit
height (mm) was in 2016 when it was
43.04 mm, whereas in 2015, and 2017 it
varied slightly - 42.10 mm and 42.00 mm.
After the measurement of the biometric
indicator "average fruit width, mm" over
the three years, the highest value was
obtained in 2016 - 35.28 mm.

The lowest value was recorded in 2015 -
33.60 mm, and in 2017 - it was 34.80
mm. The largest average fruit thickness
(mm) was found in 2017 - 34.90 mm,
compared with almost identical results for
the previous 2015 - 34,10mm, and 2016 -
34.00mm.
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Mpe3 2017r. cpedHOTO Terno Ha
eAVH n/iog, e Hail-ronssMo 3a To3U BapuaHT
Ha IMCTHO TpeTupaHe ¢ AmuHobecT 0,9%,
vlv - 31,509, gokato 3a 2015r. n 2016r. T0 €
C abConTHO efHakB/M CTOWHOCTM  OT
31,00g. Mpu cbnocTaBAHe Ha MNoyyYeHUTe
CpefHn CTOWHOCTM npe3 TpuTe T[oAuHMU,
peructpvpame 3aBuvllaBaHe Ha CpPefHOTO
Terno Ha eavH naofg npes 2017r. ¢ 1,50q,
cnpsAMo oT4yeTeHOTO npe3 2015 m 2016
rogvHa.

In 2017, the highest average fruit
weight for this variant of leaf treatment
with 'Aminobest’ 0.9%, v/v was 31.50g,
whereas in 2015 and 2016 it has exactly
the same values of 31.00g. When
comparing the average values during the
three years, we recorded an increase in
the average fruit weight in 2017 with
1.50g compared to 2015 and 2016.

Ta6bnuua 3. CpegHn pa3mepu U Ter0 Ha CAMBOB Mo oT copT CTeHnen cnep,
JINCTHO TpeTnpaHe ¢ AMUHoGecT 0,9%, v/iv
Table 3. Mean size and weight of 'Stanley’ plum cultivar after leaf treatment with

'Aminobest’ 0.9%, v/v

MognHa BucounHa WnpounHa Jdeb6ennHa Cp.Terno Ha eaunH nnog
Year Height, mm  Width, mm  Thickness, mm Average fruit weight, g
2015 42,10 33,60 34,10 31,00
2016 43,04 35,28 34,00 31,00
2017 42,00 34,80 34,90 31,50
OT  3anucaHute  pe3yntatm B From the results recorded in Table

Tabnuua 4 e BMAHO, Ye cpegHata BUCO-
YsHa Ha efuH Noj 3a BapuaHTa Ha
KoHTponaTa, € C Hali-BUCOKU MNOJyYeHu
cToinHocTn npe3 2017r.- 44,10 mm. lpes
2016r. e n3mepeHa cpefHa BUCOYMHA Ha
cnueoB nnopg 43,72 mm, a npe3 2015r. e
oTyeTeHa Hali- HUCKa cToklHocT oT 42,40
mm. o OTHOLWeHNe Ha n3mepeHarta cpepj-
Ha LWMpoYMHa Ha efuH nnog, npes TpuTe
roguHW, OTHOBO MMame Mo/lyyeHa Hai-
BMCOKa CTOMHOCT 3a 2017r. - 36,00 mm. 3a
npegxogHata 2016r. e n3mepeHa cpefgHa
wmpoymHa Ha eavH nnopg 35,46 mm, a 3a
2015r.e oTyeTeHa Hai-HWCKa CTOMHOCT OT
34,90 mm. Mo nokasaTtens ,cpegHa ae6e-
NMHa Ha efavH nio4, mm”, KOHCTaTupame
u3MepeHa Hail-BMCOKa CTOMHOCT npes
2017r. - 35,90 mm. lNpe3 2016r. e oTyeTeH
cpeneH pesyntrar ot 34,25 mm, a npes
2015r. 1O e Hali-HucbK - 34,00 mm.
CpefHOTO Terno Ha eavH nnod, g e Haw-
ronamo npes 2017r. - 31,70 g, npe3 2016r.
To e 31,20 g, a npe3 2015r. e Hail-masko -
30,70 g, kato e oTyeTeHa pasnuka ot 1,00
g 3aBuUlLIaBaHe Ha TerfoTo Ha eiuH nnoj
npe3 2017r., B CpaBHeHWe C KOHcTaTupa-
HoTO npe3 2015r.

4 it is evident that the average height of
one fruit for the control variant has the
highest values obtained in 2017- 44.10
mm. In 2016, the average fruit height was
43.72 mm, and in 2015, the lowest value
of 42.40 mm was recorded. With regard
to the measured average width of one
fruit, over the three years, we again have
the highest value for 2017g. - 36.00 mm.
In 2016, the average fruit width was
35.46 mm, and a lower value of 34.90
mm was recorded in 2015.

The highest average fruit thickness was
measured in 2017 - 35.90 mm. In 2016,
the average result was 34.25 mm, and in
2015, it was the lowest - 34.00 mm.

The greatest average fruit weight was
found in 2017 - 31.70 g. It was 31.20 g in
2016, and the lowest was found in 2015 -
30.70 g, as a difference of 1.00 g was
registered as the weight was increased in
2017, compared to what was found in
2015.
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Ta6bnuua 4. CpegHn pasMepu u Tersio Ha C/IMBOB Mog OT copT CTeHnen npu

BapuaHT KoHTpona

Table 4. Average size and weight of ‘Stanley’ plum fruit in the control variant

MoguHa BucounHa LnpoumHa JebennHa Cp.Terno Ha eanH nNnog
Year Height, mm  Width, mm  Thickness, mm Average fruit weight, g

2015 42,40 34,90 34,00 30,70

2016 43,72 35,46 34,25 31,20

2017 44,10 36,00 35,90 31,70

CpegHute [06MBM Ha C/IMBOBMU
nnogose, kg oT e4HO AbPBO Npu BapuaHT
Ha JIMCTHO TpeTupaHe ¢ AmMuHOGecT
0,9%, v/v npe3 2017r. ca Hai-BUCOKN -
19,40kg. Mpe3 2015r. e oTyeTeH A06UB
ot 17,00kg cnvuBoBWM nfofoBe, a npes
2016r. - 9,60 kg.

Mpu NUCTHO MNpPUNOXeHNe Ha
Ekocuct-ApbaHacn 0,8%, VvI/V Bbpxy
cnvMBoBM AabpBeTa copT CreHnen, 3a
2017r. e peructpupaH Hali-BUCOK cpeaeH
[obus oT AbpBO - 19,40 kg. OTUeTEHUTE
pobvBM Ha CNuBOBM nNofoBe npes
2015r. ca 8,80kg oT AbpBO, AoKaTo npes3
2016r. Te ca HaWi-Huckm - 7,80kg.

Mpe3 2017r. NOYBEHOTO NpU/IOXe-
Hue Ha Ekocuct-ApbaHacu 0,8%, viv e
[OBENO [0 OTYATAHETO Ha Hali-BMCOK
cpegeH nobue oT CAMBOBM Nogose -
15,50kg, AokaTo 3a npeaxogHuTe roauHun
oT onuta ToM e 13,70 kg npe3 2015r. n
3,20 kg 3a 2016r.

3a BapuaHTa Ha KoHTponara e
nonyyeH HaW-BUCOK cpefeH [o6uB 3a
AbpBo npe3 2017r., korato e 6un 14,60kg.
Mpe3 2015r. e otyeTeH fo6mB Ha 10kg
CNVBOBY NJI040BE OT AbPBO, a npe3 2016r.
TOI e 6un Han-HuCHK - 4,80 kg.

OT npoBeAeHOTO uscnenBaHe B Tpu
nopeHv roauH1 ce yctaHoBu, Ye Tpetmpa-
HeTo ¢ AmuHobBecT 0,9%, v/v e noBnusano
Hali-gobpe Bbpxy A[06GMBMTE Ha C/MBOBWU
nnogose npes 2016r., korato Te ca ce
nosuwnnn cbue 100%, cnpsmo KoHTponara.
3a 2015r. e oTyeTeHo 70% HapacTBaHe Ha
[obuBnTe, B CpaBHEHWe C KOHTposaTa, a
npe3 2017r. ¢ 33%. No4YBEHOTO MpUIoXKe-
Hne Ha Ekocuct-ApbaHacn 0,8%, viv e
Aano Han-gobpwu pesyntatu npes 2015r.,
KoraTto e nosiyyeHo 3asulLaBaHe Ha [06u-
BUTE OT nnogose c 37%, crpsamo

The highest average yields of plum
fruits, kg of a tree in a variant of leaf
treatment with 'Aminobest 0.9%, v/v in
2017 were - 19.40kg. In 2015, a vyield of
17.00 kg of plums was reported and in
2016 - 9,60 kg.

The highest average yield per tree
(19.40 kg) was found in the foliar
application of 'Ecosist-Arbanassi’ 0.8%,
v/iv on 'Stanley’ cultivar, for 2017. The
reported plum yields in 2015 are 8.80 kg
per tree, while in 2016, they are the
lowest - 7.80 kg.

In 2017, the highest average yield
of plum fruit was found in the soil
application of 'Ecosist-Arbanasi’ 0.8%, v/v -
15.50kg, while in the previous years of
the experiment it was 13.70 kg in 2015,
and 3.20 kg in 2016.

For the control variant, the highest
average yield per tree yield was obtained
in 2017 when it was 14.60 kg. In 2015, a
yield of 10 kg per tree was reported, and
in 2016, it was the lowest - 4.80 kg.

It was found in the course of three
consecutive years, that 'Aminobest’ 0.9%
viv had the best effect on plum fruit in
2016 when the vyield increased by 100%
in comparison with the control. In 2015,
an increase of 70% in vyields was
recorded compared to the control, and in
2017 by 33%. The soil application of
'Ecosist-Arbanasi’ 0.8% v/v gave the best
results in 2015 when an increase in fruit
yields of 37% over the control was
obtained. In 2016, yields were 50% lower
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KoHTponaTta. lMpe3 2016r. gobueute ca c
50% no-HUCKK, OT Te3n Ha KOHTponaTta,
pokato npe3 2017r. cbwuTe ca ¢ 6% no-
BUCOKW OT Hesd. JINCTHOTO TpeTupaHe C
Ekocuct-ApbaHacu 0,8%, v/v npe3 2016r. e
noB/MAMNO 3a MNOoBMLIABaHe Ha AobuBa Ha
cvBoBM nnogose € 63%, OT TO3M Ha
KoHTponaTta. MonyyeHnte gobusn OT CAUBK
npe3 2015r. ca ¢ 14% no- HUCKW, CNPsAMO
KOHTponaTta, gokarto 3a 2017r. ca oTyeTeHn
7% NO-BUCOKM TakmBa.

than the control, whereas in 2017, they
were 6% higher than that.

The foliar treatment with 'Ecosist-
Arbanassi’ 0.8%, v/v in 2016 has
influenced an increase in plum yield by
63% in comparison to the control. The
plum yield in 2015 was 14% lower than
the control, whereas it was 7 higher in
2017.

KoHTpona

JinctHo AmunHobect
0,9 %, v/v

JlnctHo Ekocuct-
Ap6aHacu 0,8 %, v/v

MouseHo EkocucT-

3,20
Ap6aHacu 0,8 %, v/v

m 2015 m2016

14,60
4,80
10,00

9,60
17,00

2017

19,40

15,60
7,80
8,80
15,50
13,70

our. 1. CpesieH 0obuB Ha cnnMBoBU noaoBe, kg/AbpBoO

Fig. 1. Average yield of plum fruit, kg/tree

N3BOAN

YcTaHOBEHO e, 4e TPUKpaTtHOTo
NINCTHO TpeTupaHe ¢ AmuHo6GecT (0,9%,
v/v) n Ekocuct-ApbaHacu (0,8%, v/v) npe3
WHTEepBasl OT ABafeceT AHW, 3a BPEMETO
OT Kpasi Ha M.anpun - cpejarta Ha M. HHHU,
JonpuHacsa 3a yCTOM4YMBO YBe/NM4YaBaHe
Ha [fJobwBuTe OT CMMBOBM M/I04OBE,
CBbpP3aHO OCHOBHO C HapacTBaHe Ha 6pos
Ha nnogoBseTe.

TpWYKPaTHOTO MOYBEHO NpwaaraHe
Ha Ekocuct-ApbaHacu (0,8%, v/v) BbpXy
C/IMBOBM [AbpBeTa 3a nepuoja OT Haua-
noTto Ha Beretaums (thasa 6581 6yTOH Ha
LuBeTOBETE), A0 NMbpBa [eceTAHeBKa Ha
M.cenTemBpu (cneg npuéupaHe Ha pekos-

CONCLUSIONS

Three-fold leaf treatment with
'Aminobest’ (0.9%, v/v) and ’Ecosist-
Arbanasi’ (0.8%, v/v) at an interval of
twenty days, for the period from the end of
April - the middle of June, contributes to a
steady increase in yields of plum fruit,
mainly due to an increase in the number
of fruits

The three-fold soil application of
Ecosyte-Arbanassi (0.8%, v/v) on plum
trees from the beginning of the growing
season (white button colour phase) to the
first ten days of September (post-harvest)
increases the physiological activity of their
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TaTta), nosuwasa (pmamonornyHaTa akTme-
HOCT Ha KOopeHoBaTa MM cucTema 1 3a-
CuNBa YCBOSIBAHETO Ha XPaHUTENHW Be-
LecTBa OT no4yBaTa, KOeTo npegonpege-
N yBe/iMYyaBaHe Ha KOSIM4ecTBOTO [06u-
Ta C/MBOBa NPOAYKUWS.

MonyyeHuTe pesynTatu no 6UoOMeT-
pvyHMTE  nokasaTenu  BUCOYMHA,MM;
lWmMpouMHa,mm u agebenuHa,mm Kakto u
CpefHo Terno Ha eAuH Nnof g, He KoHcTa-
TMPaAT CbLIECTBEHN pasiMums  Mexay
yeTMpuUTe BapuaHTa Ha onuta. CpegHarta
roiemMuHa U maca Ha eguH C/IMBOB Mo e
B rpaHuuMTe Ha ONTUMAa/IHATE TUMUYHU
XapakTepucTukm 3a copta CTeHneil.

root system and enhances the absorption
of nutrients from the soil, which
determines the increase of the quantity of
plum production amount.

Biometric results obtained, such as
height in mm; width in mm and thickness
in mm as well as the average fruit weight
in g, did not detect significant differences
between the four variants of the
experiment. The average size and weight
of a plum fruit is within the range of
optimal typical characteristics of 'Stanley’
cultivar.
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