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PE3IOME
MpoyuBaHM ca  MOMOJIOTUYHNTE
0COGEHOCTM Ha C/IMBOBWTE COPTOBE:

UauaHcka sienotuua; YavaHcka Hainbons;
UauaHcka pogHa; KatuHka; Ton ¢bpcrT;
Terepa; Xanuta; Enena; Moiio; Ctenneil,
npy NOYBEHO-K/IMMATUUYHUTE YCNOBUA Ha
TposiHCKMs  pernoH. HabnwopgasaHu ca
AbpBeTa B nepuo Ha nMb/HO Nnojonasa-
He. OnpegeneHn ca dhasnte Ha LbPTeX U
CpOKOBETE 3peeHe Ha nnojoseTte, macaTa
Ha nnojoseTe U KocTunkute. M3cnensaH
€ OCHOBHUAT OMOXUMUYEH CbCTaB Ha
CBEeXu nnojose.

M3nutBaHMTEe C/AMBOBU  COPTOBE
nokpmeat 6epuTbeH nepuos OT BTOpata
JeceTOHeBKa Ha 10U 0 BTopara nosiosu-
Ha Ha cenTemBpu. Haii-paHo y3psBart
niofoBeTe Ha copToBeTe KatuHka v Ton
(obPCT, a Han-kbCHO Ha copT EneHa. Mpu
KOHTponata — copt CTeHneli nnogoseTe
y3psasar B nepuoga 25.08-05.09, kato B
MoBeyeTo Cc/iyyaum B Kpas Ha asrycr.
EppvHata Ha niiogoseTte Bapupa ot 20,4
g npu copTt KartuHka, Jo 47,4 g npu
UauyaHcka Haiibons. OuBeTsiBaHETO Ha
naogosara Koxuua, npu noBevyeTo copTo-

SUMMARY

Pomological characteristics of the
following plum cultivars were studied:
'Cacanska lepotica’, 'Cacanska Najbolja’,
'Catanska Rodna’, 'Katinka’, 'Top first,
'Tegera’, 'Hanita’, 'Jojo’, 'Stanley’, under
soil and climate conditions of Troyan
region. Trees in the period of full fruit
bearing were being observed. Flowering
phases and fruit ripening periods were
determined, as well as fruit and stone
weight. The main biochemical
composition of fresh fruits was examined.

The examined plum cultivars
covered a harvesting period from the
second decade of July to the second half
of September. The fruits of 'Katinka’ and
"Top first’ ripened most early, and 'Elena’
was the latest. The fruits of the control
cultivar - 'Stanley’, ripened in the period of
25.08-05.09, as in most cases in the end
of August. The fruit sizes varied from 20,4
g, for ’'Katinka' cultivar, to 47,4 g -
'CaCanska najbolja’. The fruit skin
colouring was dark blue for most of the
cultivars, as it was dark purple only for
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BE € TbMHO CMHbO, KaTo caMo npu YayaH-
cka pofHa 1 KaTuHka e TbMHO /1MnaBo.

CbabpXaHMeTo Ha 006wu 3axapu
Ha Npoy4BaHUTE COPTOBE € B FPaHuLmM oT
9,40% (YauaHcka Haibona) go 11,95%
(HavaHcka nenotuuya un CteHneit). Cb-
[AbPXaHWETO Ha MHBEPTHA 3axap e 3Hauu-
TeNHO No-BMCOKO OT TOBa Ha 3axapo3arta
M camMo npy KOHTponaTa ca C GAn3ku
CTOAHOCTMW.

YcTaHoBEHA € Bb3NpUEMYMBOCTTA
KbM BMpYyca Ha LiapkaTa no civeata, npu
MoOJSICKA YCNOBWSA U MNOpaxeHusTa npu
oTAenHWTe copToBe. Bcuuknm oT uscneg-
BaHWTE COPTOBE, C U3K/YeHne Ha Woiio,
ca HOCUTeNIM Ha BUpYyca CbC CUMMTOMM NO
nuctata. Mo nnogoBeTe He ca OTYETEHU
XapakTtepHuTe 3a 6onecTTa npusHaLm.

KnwouoBn  gymn:  NOMOOrus,
cnmBa, copTose, 6UONOTNYHM
XapakTepUCTMKM, OTHOLLEHWE KbM LLapKa

yBO/[,

CnuBoBaTa Kyntypa e TpaguumoH-
Ha 3a 6bsirapckoTo osolapcTeo (lliev et
al., 1977). MNpe3 nocnegHuTe aecetuse-
TUS, NOpaaM MacoBOTO pa3npocTpaHeHue
Ha BuMpycHaTa 60necT Liapka, OCHOBEH
COpT 3a C/MBONPOU3BOACTBOTO bGelle
Crenneii (Trifonov, 1977). EgHocopTMeTo
cb3faBa HarnpexeHue npu bepuTtbaTta ”
npepaboTkara Ha NPoAyKUMATa N CKbCsABa
Cpoka 3a cHabfsaBaHe Ha nasapa C npec-
H1 nnogose. OT ppyra cTpaHa, 6bp30
NMPOMEHALUTE Ce U3UCKBAHUS Ha nasapa
“n  BMOMOTMYHOTO  NJI0A0NPON3BOACTBO,
M3NCKBaT Cb3faBaHe Ha HacaxieHws C
HOBY copToBe. MHOrO OT HOBOCbH34aJeHu-
Te COpTOBE Ca MojlyyeHu npu cnewymduny-
HY MOYBEHO-KIMMATMYHK ycnosus. Mpean
MacoBOTO UM BHeApsiBaHe B NpakTukaTta,
B APYrY paioHn K MecTopacTeHus, e
Heo6XoAMMO W3NUTBAHETO MM W YCTaHO-
BABaHE Ha TEXHWUTE CTOMAaHCKM KavyecTBsa.

B WUIMK3-TposaH ce oTrnexgar u
N3NUTBAT HOBOWHTPOAYUMPAHW HEMCKN Y
cpbbeckm coptoBe (Dinkova et al., 2010;
Stefanova et al., 2010)

Llenta e yctaHOBsIBaHe Ha nNpuroa-
HOCTTa Ha C/MBOBUTE copToBe YauaHcka

'Cadanska rodna’ and 'Katinka'.

Total sugars in the fruits of the
tested cultivars ranged from 9,40%
(Cacanska Najbolja) to 11,95%

(Catanska Lepotica and Stanley). The
content of invert sugar is significantly
higher than that of sucrose and only in the
control are similar values.

The susceptibility to plum pox virus
was determined under the field conditions
and damages on different cultivars. All of
the studied cultivars, with the exception of
'Jojo’, were vectors of the virus with
symptoms on their leaves. There were no
typical disease signs on fruits recorded.

Key words: pomologia, plum,
cultivars, biological characteristics, sharka
disease

INTRODUCTION

Plum is traditional for Bulgarian fruit
growing (lliev et al, 1977). In recent
years, due to wide dissemination of viral
disease of sharka (Plum pox virus), the
main cultivar for plum production was
'Stanley’ (Trifonov, 1977). When only one
cultivar is used, there is tension during
harvesting and processing of production
and shortens the period of fresh fruit
supplying for the market. On the other
hand, the rapidly changing market
demands and organic fruit production
require the establishment of plantations
with new varieties. Many of the newly
created cultivars are derived under
specific soil and climate conditions.
Before introducing them on a large scale
in the practice in other regions and
habitats, it is necessary to test them and
to determine their economic qualities.

In RIMSA-Troyan are grown and
examined newly-introduced German and
Serbian cultivars (Dinkova et al. 2010;
Stefanova et al. 2010).

The aim was to determine the
suitability of plum cultivars, such as
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nenotuuya, YauaHcka Hanbons, YavyaHcka
pogHa, KatumHka, Ton d¢bpcT, Terepa,
XaHuTa, Woiio, EneHa n CTeHneit 3a oT-
rnexgaHe B TPOSIHCKMS PErMOH U u3cneg-
BaHe KauecTBOTO Ha N/ofoBeTe U OTHOLe-
HMETO UM KbM BMpYycHaTa 6osecT Lapka.

MATEPVAJT U METOOU

MpoyyBaHn ca NOMOJIOTMYHUTE
0COGEHOCTM Ha CNUBOBUTE COPTOBE:
YayaHcka nenoTtuua; YayaHcka Halibons;
YayaHcka pogHa; KatuHka;, Ton ¢bpcT;
Terepa; Xauuta; Enena, WMoiio n Cren-
neii, oTrexgaHn npyu NoYBeHo-KIMMaTuy-
HUTE YyCNoBUSS Ha TPOSHCKUSA PErnoH.
CoptoBeTte Terepa, XaHuta, EneHa wu
Moito ca BHeceHu oT TepmaHus w
3acafneHun npes 2003 r no npoekt ®amag,
KatnHka 1 Ton dybpcT ca 3acafgeHn npes
2006. N3cnepBaHn ca gbpBeTa B nepuos,
Ha NbAHO NfofofaBaHe. YCTaHOBEHW ca
(hasnte Ha UbMTEX N CPOKOBETE 3peeHe,
MacaTta Ha nnogoBeTe U KOCTUIKUTE U
OUBETSABAHETO Ha naogoBaTa Koxuua.
V3BbpLUEH € XMMUYEH aHa/IM3 Ha nNpobw
OT cBexu nnogose. [bpBeTata ce OT-
rnexgar Ha CBET/NI0 CMBa ropcka Mnouysa,
npv HEMoOJSIMBHM YC/OBUS, C MO4YBOOGpa-
60TKM Ha MexaypeamnsTa.

M3BbpLluieHn ca nonckn Habnwoge-
HMSA npe3 meceuute Mali K OHKW, 34
yCTaHOBSIBaHE 3[pPaBHOTO CbCTOSIHME Ha
copToBeTe KbM BMpyca Ha LWapkaTa.
UyBCTBUTE/THOCTTA MM € onpegeneHa no
cnefHata ckana OT MeTogukata 3a
n3yyaBaHe Ha pacTUTesSIHUTE pecypcu Ha
Hepes u gp. (1979):

'Cacanska lepotica’, 'Cacanska Najbolja’,
'Cacanska Rodna’, 'Katinka’, 'Top first,
Tegera’, ’Hanita’, 'Jojo’, ’'Stanley’ for
growing in Troyan region and to study fruit
quality and the behaviour towards viral
disease of sharka (Plum pox virus).

MATERIAL AND METHODS

Pomological characteristics of the
following plum cultivars were studied:
'Cacanska lepotica’, 'Cacanska Najbolja’,
'Cacanska Rodna’, 'Katinka’, 'Top first,
"Tegera’, 'Hanita’, 'Jojo’, 'Stanley’, grown
under soil and climate conditions of
Troyan region. 'Tegera’, 'Hanita’, 'Jojo’
and Elena were imported from Germany
and planted in 2003 on FAMAD project,
while 'Katinka’ and 'Top first’ were grown
in 2006. Trees in the period of full fruit
bearing were being observed.

Flowering phases and fruit ripening
periods were determined, as well as fruit
and stone weight, and fruit colouring.
Chemical analysis of fresh fruits was
performed Trees were grown on light-grey
forest soil, under non-irrigated conditions,
with row tillage.

Field surveys were conducted in
May and June in order to determine the
health condition of cultivars towards
sharka virus. Their susceptibility was
determined according to the following
scale of Methods for studying the plant
resources in fruit plants (Nedev et al.,
1979):

CreneH Ha yyBcTBUTENHOCT / Degree of susceptibility
He ce 3apassasart ot Bupyca / They are not infected by the virus

VIMyHHU / Immune

Ycroinuneu He ce HabntogaBat xapaktepHuTte 3a 6onecTra npyu3Hauy no niogoseTe n nucrara

Resistant There are no typical disease signs on fruits and leaves

TonepaHTHu Mma TunuuHu npusHaum no nmcrarta, cnabo u3paseHun no nnofosete, 6e3 Aa ce oTpasssar

Tolerant BbPXY KO/IMYECTBOTO M KauecTBOTO Ha pekontata / There are typical signs on leaves, slightly
obvious on fruits, without affecting the quantity and quality of the harvest

YyscTBUTEHN C ACHO M3pas3eHn npusHauu no auctata U NIofOBETE WU CU/IHO BJIOLLIABAHe KayeCTBOTO Ha

Susceptible nnogoseTe / There are clear signs on leaves and fruits and strong deterioration in fruit quality

CUIHO YyBCTBUTENHU CbC CU/IHO M3pa3eHn Npu3HauM No nMctata U NaofoBeTe, NPUAPYXEHO C NPeXaeBpPeMEeHHO
Highly susceptible onagBaHe Ha nnogoseTe
There are severe signs on leaves and fruits, accompanied by prematurely dropping off of fruits
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PE3SYNTATV N OBCBbXOAHE
W3cnegsaHuTe CNUBOBM COPTOBE
HamupaT [06pu ycnoBusi 3a pactex u
pa3BuTue B TPOSHCKUA pervoH. AbpeeTa-
Ta opmupar KOpOHW, XapakTepHW 3a
CbOTBETHUA COPT, C pasMepu OTroBapAaLLn
Ha Bb3pacTtTa. Camo copT XaHuTa ce oKa-
3a MO-4yBCTBUTENIEH HA eKCTpeMHu abuo-
TUYHK (hakTopu. OTrNexaaH kato cBoboa-
HO pacTALLM KOPOHU U nopaamn npetosap-
BaHe C N/jofoBe, foBeae [0 N34ecBaHeTo
Ha cKeneTHW K/IOHW. ToBa B CbyeTaHue
CbC 3acyllaBaHeTo npe3 2012 r. 1 BUCOKUTE
TemnepaTtypu npe3 To3W Nepuog, NPUUHnHU
3armBaHe Ha 60-70% oT gbpBeTara.
M3nuTBaHMTe C/IMBOBM COPTOBE MO
CPOK Ha Ub(Tex nonagar B rpynara Ha
cpefHo ubTawmTe. B noBeyeTto cryyan
npes rogvHuTe, Lb(TeXbT NPoTMYa npes
MeceL, anpun, Kato B OTAENHW chnyyau
3aBbpLUBa B HA4as10TO Ha Maid. Hali-paHo
ubgTAu, e copT Moito, kato npes roguHuTe
Ha u3cnefBaHeTO HayasloTO € OTYETEHO B
nepuoga 24.03-18.04, cnepsaH oT Terepa
28.03, YayaHcka Haibons 29.03.
Hail-kbCHO UbMTEXBT € 3ano4ysasl
npu YavaHcka nenotmua n KatuHka. MNpu
KOHTponata CTeHneii Haya/ioTo Ha
ub(rexa e B nepmoga 28.03-25.04.
LibdpTexsbT npu copToBeTe Terepa,
XaHuTa v Voiio e 3aBbpLIBa HaR-KbCHO —
nbpBaTa JeceTAHeBKa Ha M. Maii.
CopToBeTe YauvaHcka nenotuua,
YauyaHcka Haibons, Terepa, EneHa nmart
ronsMa cuna Ha ubdrex. MNpes noBeyeTo
roAVHM NPOLABL/MKUTENTHOCTTA Ha LbhTexa
npu oTAenHuTe copToBe e 5-8 AHK, KaTo e
Hali-NpoA4b/IKNTENNEH  NpW  COPTOBETE
CreHneii n Moiio (Ta6nuua 1).
Haii-paHo uUbdTEXBT NpyM npoyysa-
HUTe copToBe e npemuHas npe3 2016 r. — B
nbpBata MOMOBMHA Ha M. anpun, a Haii-
KbCHO npe3 2011r. — TpeTaTa AeceTAHeBKa
Ha anpun u nbpBaTa [eceThHEBKa Ha M.
malii. MpuunHa 3a ToBa ca No-BUCOKUTE TEM-
nepatypu npe3 m. mapt 2016, npeaunssu-
Kasin no-paHHo passutue (durypa 1).
Mpe3 nepuofa Ha wu3cnenBaHETO
He ca OTYeTeHU NopaXeHust OT Bb3BPaTHU
nposaieTHN MpasoBse.

RESULTS AND DISCUSSION

The studied plum cultivars grow
and develop well under the conditions of
Troyan region. Trees and crowns are
characteristics for the relevant cultivar
with sizes that corresponded to their age.
Only ’'Hanita’ cultivar turns to be
susceptible to extreme abiotic factors.

Freely growing crown and too much fruit
led to dying out of skeletal branches. In
combination with drought in 2012 and
high temperatures in that period, 60-70%
of trees perished.

According to the period of
flowering, plum cultivars under study fell
into the group of mid-season flowering. In
most cases during vyears, flowering
occurred in April as in different cases it
finished in the beginning of May. 'Jojo’ is
the earliest flowering cultivar, as during
the years of study the beginning was
recorded in the period 24.03-18.04,
followed by 'Tegera’ — 28. 03, 'Cacanska
Najbolja’ — 29.03.

The latest flowering started for
'Catanska Lepotica’ and 'Katinka'. For
control cultivar of 'Stanley’, the beginning of
flowering was in the period of 28.03 — 25.04.

The flowering of 'Tegera’, 'Hanita’
and 'Jojo’ cultivars was the latest — the
first ten days of May.

'Cacanska Lepotica’, ’'Cacanska
Najbolja’, 'Tegera’, 'Elena’ had a huge
blooming force. In most years, the
duration of flowering for different cultivars
was 5-8 days, as it was the longest for
'Stanley’ and 'Jojo’ (Table 1).

The earliest flowering for studied
varieties was in 2016 - in the first half of
April, and the latest in 2011. - third
decade of April and first decade of May.
The reason for that were the higher
temperatures in March 2016, causing
earlier development (Figure 1).

During the study period there were
no spring frosts recorded.
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Fig. 1. Daily average temperatures for March — 2011 and 2016

CnuBoBMTE  COPTOBE  NOKpMBAT
6eputbeH nepuog OT BTOpaTa fAeceT-
[JHEBKa Ha 10N 0o BTOpaTa AeceTaHeBka
Ha cenTemBpu. Hai-paHo pgocturat
6eputbeHa 3psa0CcT NIo40BETE NpU COPT
KatnHka (14.07.) n Terepa (28.07.), a
Hai-KkbCHO npu copT EneHa (16.09.). BB
Bpb3Ka C KIMMaTUYHUTE YCNOBUA Npes3
rO4MHUTE, HAaYasI0TO Ha 3peeHe Ha nJo-
[JoBeTe Npu OTAe/HUTE COpTOBe Bapupa
C 6-8 gHu. MNpu koHTponarta copt CTeH-
neil nnopoeeTe ys3psBaxa B nepuoga
23.08-3.09, B noBeyeTo c/iydyau B Kpas Ha
aBrycTt (Tabnuua 1).

The examined plum cultivars
covered a harvesting period from the
second decade of July to the second
decade of September. Fruits of 'Katinka’
(14.07.) and 'Tegera’ (28.07.) reached the
earliest ripening stage, and 'Elena’
cultivar was the latest. In relation to
climate conditions during recent years,
the beginning of fruit ripening for various
cultivars varied with 6-8 days. The control
cultivar of 'Stanley’ became ripen in the
period of 23.08-3.09, in most cases in the
end of August (Table 1).

Tabnmuya 1. dasm Ha UbMTEX U CPOK HA 3peeHe Ha NnogoBeTe cpedHo 3a 2010-2016
Table 1. Beginning and end of flowering and ripening of fruits average for 2010-2016

CopToBe Hauano Ha ubgTex Kpaii Ha ubgoTex CpokK Ha 3peeHe
(;ultivars Beginning of flowering End of flowering Fruit ripening
Cacanska Lepotica 2.04-20.04 12.04-30.04 12.08-18.08
Cacanska Rodna 30.03-26.04 6.04-1.05 17.08-24.08
Cacganska Najbolja 29.03-24.04 5.04-3.05 25.08-04.09
Katinka 3.04-15.04 9.04-22.04 14.07-22.07
Top First 1.04-12.04 10.04-24.04 11.08-17.08
Tegera 28.03-23.04 7.04-7.05 28.07-07.08
Hanita 1.04-22.04 9.04-5.05 17.08-24.08
Jojo 24.03-18.04 5.04-10.05 27.08-02.09
Elena 30.03-25.04 8.04-2.05 9.09-16.09
Stanley 28.03-25.04 8.04-3.05 25.08-03.09

Mpu copToBeTe YauaHcka nenotuua,
Terepa, EneHa n Woiio y3penute nnogose

The fruits of 'Caganska Lepotica’,
'Tegera', 'Elena’ and 'Jojo’, which became

310



ocTaBaT MPOAbL/HKUTESTHO Ha AbPBOTO 6e3
Ja okansar.

OTrnexgaHvnTe 1 U3NMTBaHW B paio-
Ha C/IMBOBM COPTOBE MO3BOJIABAT MOJyya-
BaHeTO Ha nnofJoBe C [06pW CTOMaHCKM
KayecTtBa. Bcnukm nmar cvHbO OuBeTsABaHe
Ha nnogosarta KoXuua, C HaHc B n1aso
npu YauvaHcka popHa, KatmHka wn Ton
¢bpcT. Macata nm Bapupa ot 20,4 g Ao
47,4 g, KOeTo v onpenens B rpynute eapu
1 MHoro egpu (Tabnuua 2). HepgoctaTtbyHo
efpu ca nnogoseTe Npu copT KaTuHka, HO
nopaau Bmcokara pPoAoOBUTOCT MO3BONABAT
nosiyyaBaHe Ha pgobpa pekonta. C Haii-
eqpw nnofose e copt YauaHcka Halibons.
EpponnogHn ca m coptosBeTe YauaHcka
nenotvua, Ton dbpcT u Woito, kouto
HaaBulaBaT KoHTponata CTeHnen, unaTo
Maca Ha nnoga e 32,5 g. Macara Ha
KOCTW/IKaTa Mpu  OTAesIHUTE  COpTOBe,
Bapupa ot 0,9 g npn KatnHka go 2,1 g npu
YauyaHcka Halibons, kato npu noBeyeTo e
1,2-1,4 g. C Haii-ronsam OTHocUTeNeH Asn e
npw KoHTponaTta copT CTeHneli 5,9%, a npu
ocTtaHanute coptose e oT 4,1% fo 5,4 %.
TAa e oT oTgenswa A0 nonyoTthenswia ce,
HO npe3 roauvHWTE ce Habnwgasar
pasnnumsa B CTeneHTa i Ha oTAensiHe.

ripen, remained on the tree for a long period
without to drop off.

The plum cultivars, which are grown
and studied in the region, allow to receive
fruit with good economic qualities. All of
them have blue coloring of the fruit skin,
with purple nuance for 'Caganska Rodna,
'Katinka’ and 'Top First. Their size varied
from 20,4 g to 47,4 g, which specified them
in the groups of large-sized and very large-
sized (Table 2). The fruit size was not large
enough for 'Katinka' cultivar, but the harvest
was good due to high fruitfullness. The fruit
of 'Cacanska Najbolja’ had the largest size.
The fruits of 'Cacanska Lepotica’, 'Top First’
and 'Jojo’ had the largest size, which
exceeded the control cultivar of 'Stanley’
with fruit weight (32,5 g). The stone weight
for different cultivars varied from 0,9 g for
'Katinka’ to 2,1 g for 'Cacanska Najbolja’, as
for most of them it was 1,2 — 1,4 g. There
was the highest relative share for control
cultivar of 'Stanley’ — 5,9%, and for rest of
the cultivars it was from 4,1% to 5,4 %. It
was from detached to semi-detached, but
during the years there were differences in
the extent of its detachment.

Tabnuua 2. XapakTepucTuKa Ha C/IMBOBU NfiofoBe — pekonta 2015
Table 2. Characteristics of plum cultivars — harvest 2015

Maca nnog Maca koctunika PaHgemaH

LiBAT Ha nnogoBara

CopToBe - . . OTpensiHe Ha KocTukarta
Cultivars Fruit weight Stone weight Share of the Stone detachment  koxuua
(9) (9) stone (%) Fruit skin colouring
Cacanska TBMHO CUH
Lepotica 33,8 14 4,1 Otgensuwa ce/Yes Dark blue
Cacanska Rodna 26,7 1,2 4,4 Otpenswa ce/Yes TbmHo nunas
Dark purple
Cacanska THLMHO CUH
Najbolja 47,4 2,1 4,4 Otpensuwa ce/Yes Dark blue
. TBbMHO Nnnas
Katinka 20,4 0,9 4,4 OTtgensuwa ce/Yes Dark purple
. Mony-oTaenswa ce TbMHO Nnnas
Top First 38.9 2.0 51 Semi-detached Dark purple
TBHMHO CUH
Tegera 30,5 1,4 4,5 Otpensuwa ce/Yes Dark blue
. Mony-oTaensuwia ce TBbMHO CUH
Hanita 26,7 14 52 Semi-detached Dark blue
. Mony-oTaenswa ce TBHMHO CUH
Jojo 354 1.9 5.4 Semi-detached Dark blue
Mony-oTgensawa ce go
Elena 23,4 1,2 5.1 oTaensua Tgx;%ﬁg’
Semi-detached to detached
Mony-oTaenswa ce TBHMHO CUH
Stanley 32,5 1.9 59 Semi-detached Dark blue
LSD 0.05 3.94 0.22
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Tabnuya 3. XuMnyeH cbCTaB Ha nnogoBeTe

Table 3. Chemical composition of fruit

[Ob6unHu B-Ba

CopTose Cyxo B-B0O6LUM 3axapulHBepTHa 3axap 3axapo3aKucenuHm Tanning AHTOUMEHN
Cultivars SSin Re Total sugars Inverted sugars Sucrose Acids substances Anthocyanins
% % % % % % mg%
Cacanska Lepotica 20,25 11,95 8,20 3,56 0,57 0,229 25,48
Cacanska Rodna 17,15 9,90 5,70 3,99 0,51 0,145 19,84
Cacanska Najbolja 17,00 9,40 5,50 3,71 0,64 0,145 20,48
Katinka 15,50 9,85 6,05 3,61 0,34 0,166 11,72
Tegera 15,50 9,55 8,05 1,43 0,57 0,166 7,90
Hanita 16.75 10.05 6.15 3.71 0.60 0.103 21,61
Jojo 21,12 9,55 7,59 1,52 0,45 0,160 4,19
Elena 21.00 10,95 6,92 3,82 0,45 0.220 8.39
Stanley 23,30 11,95 6.00 5,50 0,51 0,240 4,60
CnuBoBuTe nnogose umar 6oraT Plum cultivars have abundant

6rmoxmmMmmyeH cbetas (Tabnvua 3).

B nnopoBete Ha wu3cneaBaHute
COpTOBE CbAbpXaHMeTo Ha obwute
3axapu Bapupa oT 9,40% (YauaHcka
Haiibons) go 11,95% (YauyaHcka nenotu-
ua u KoHTponata CteHnein). [enbT Ha
WHBEpPTHaTa 3axap € 3HauuTesIHO no-
BMCOK OT 3axapo3arta, Kato camo npu
KOHTpo/saTa ca ¢ 6M3Kn CTOHOCTN.

C Hal-HMCKO CbAbpXaHue Ha
3axaposa ca copTtoseTe Terepa u Moiio,
CbobBeTHO 1,43% un 1,42%. Covbabpxa-
HMWETO Ha KkucenuHu Bapupa ot 0,34%
npun KatumHka go 0,64% npu YauvaHcka
Halibons.

CroliHocTuTe Ha Cyx0TOo
BELLecTBO, onpefeneHo c¢ pecdpakro-
MeTbp, Bapupatr oT 15,5% npu copt
Terepa go 23,3% npu CreHneii. MNpu
BCUYKN COPTOBE CbAbPXAHWETO € Mo-
HUCKO OT TOBa Ha KOHTponara.

CbabpXaHMeTo  Ha  AbO6USHU
BellecTBa Bapvpa B TBbpAe LUMPOKMK
rpaHuum ot 0,103 XaHuta go 0,240 %
npu CteHneli. MNMpn noBeyeTo copToBe €
ot 0,140 % po 0,160 %.

OTrnexgaHn B palioH C BUCOKa
NOBbTHOCT Ha BUpyca Ha Lwapkara no
cnmBaTa, CKOpoCTTa Ha 3apassiBaHe npu
OTAEe/IHUTE COpPTOBEe Oelle pas/vyHa.
BposaT Ha 3apaseHnTe [AbpBeTa npes
roguHuTe OT coptoBeTe Terepa, XaHuTa,
Enena 1 YauyaHcka nenotuua e npeacra-

biochemical composition (Table 3).

The total sugar content in fruits of
studied cultivars varied from 9,40%
(Cacanska  Najbolja) to  11,95%
(Cacanska Lepotica’ and the control
cultivar of ’Stanley’). The share of
inverted sugar was relatively higher than
sucrose, as only for the control they had
close values

'"Tegera’and 'Jojo’ cultivars had the
lowest content of sucrose, respectively
1,43% and 1,42%. The acid content
varied from 0,34% in 'Katinka' to 0,64% in
'Cacanska Najbolja’.

The dry matter values determined
by the refractometer range from 15,5%
for Tigera to 23,3% for Stanley. For all
varieties, the content is lower than the
control.

The content of tanning substances
ranges over a wide range from 0,103% at
Hanita to 0,240% at Stanley. In most
varieties it is from 140% to 160%.

As they were grown with high
density of Plum pox virus, the rate of
infection for various cultivars was
different. The number of infected trees
during years, for 'Tegera’, 'Hanita’, 'Elena’
and 'Cacanska Lepotica’ is presented on
Figure 2. The virus spread fastest on
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BeH Ha durypa 2. Hain-6bp30 ca o6xBaHaTK
OT BUpyca AbpBeTara Ha copT YauaHcka
nenotuua, owe cnep 5-6 Beretauus npes
2007 r ca pocturHanm 100%, cnepgsaHu oT
Te3n Ha copT Terepa — 52% (Dragoyski et
al., 2011; 2012).

trees of 'Cacanska Lepotica, after 5-6
vegetations, in 2007 they reached 100%,
followed by these of 'Tegera’ cultivar —
52% (Dragoyski et al., 2011; 2012).

120 +
100,000,0

100 - 94,0

80 - 75,0 1

% 60 - 525 500" _50;0'

40 - —

20 - 14,4 _
3,1
O i
Tegera Hanita Elena C. lepotica
H 2004 W 2007 12010

our. 2. HgekTnpaHu ¢ PPV gbpeeTa (%) oT copToBeTe Terepa, XaHuTta, EneHa n
YauaHcka fienotuua npes roguHute 5
Fig. 2. Infected trees with PPV (%), 'Tegera’, 'Hanita’, 'Elena’ and 'Cafanska

Lepotica’ cultivars during years

Kato wumyHeH Ha BupycHaTa
6onect ce gokasa copT Woiio. Mpu Hero
HAMa yCTaHOBEHW CMMMTOMM NO sMcTarta
unu nnogosete. OcTaHanTe cCOpToBE ca
ycTOoluMBM K TonepaHTHW. Mpu copTo-
BeTe YayaHcka pogHa, KatunHka, Terepa,
XaHuta 1 EneHa 6elle OTY4ETEHO CUSIHO
NposiB/ieHWe Ha CUMMMTOMM NO JiicTara,
KaTo e o6xBaHata uanata KopoHa.
CvMmnToMK No NaogoBeTe, Npu noseye ot
npoy4yBaHUTE COpPTOBE, He 6sxa oT4ve-
TeHu, camo npu YayaHcka nenoTuua,
UauaHcka pogHa u Terepa no noBbpX-
HOCTTa Ha nnojoBeTe ce Haboaasaxa
no-TbMHW NeTHa C HenpaswiHa hopma
(Tabnuua 4).

'Jojo’ cultivar proved as immune to
the viral disease. There were no
symptoms on leaves and fruits. The rest
of the cultivars were resitant and tolerant.
For 'Cacanska Rodna’, 'Katinka’, 'Tegera’,
'Hanita’ and 'Elena’ was recorded strong
manifestation of symptoms on leaves, as
the whole crown was covered. There
were no symptoms on fruits for most of
the studied cultivars. Only for 'Caganska
Lepotica’, 'Cacanska Rodna’ and 'Tegera’
were observed darker spots with irregular
shape on fruits (Table 4).
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Tabnuua 4. OTHOLWEHME KbM LIapka 1 CUMATOMU MO SINCTa U N1ogoBe
Table 4. Susceptibility to sharka and symptoms on leaves and fruits

CopToBe
Cultivars

CTeneH Ha YyBCTBUTE/THOCT
Degree of susceptibility

CumnToMuM Mo sictaTta
Symptoms on leaves

CumnToMu no naogoseTe
Symptoms on fruits

Catanska Lepotica

YcToiiums/Resistant

CpefHo nposBsieHne
Medium occurrence

MeTHa ¢ pas/iMyHo
oLBeTsABaHe
Spots with different colouring

Cacanska Rodna

TonepaHTeH/Tolerant

Bucoko nposiBneHune
High occurrence

MeTHa ¢ pas/iMyHo
oLBeTsBaHe
Spots with different colouring

Cnabo nposiBneHue

Cacanska Najbolja YcToiiums/Resistant : JNunceat/None
Slight occurrence
Katinka yeTolune/Resistant BI/IC.OKO nposiBneHve Nunceat/None
High occurrence
Top First yeTolune/Resistant Bbpxy eQVHNYHM IcTa Nunceat/None
On single leaves
MeTHa ¢ pas/iMyHo
Tegera TonepaHTeH/Tolerant BMC.OKO MPOsIBNIEHNE oueTsiBaHe/
High occurrence R .
Spots with different colouring
Hanita Tonepanten/Tolerant BI/IC'OKO nposiBneHve Nunceat/None
High occurrence
Jojo VmyHeH/Immune Nuncear/None Jvncear/None
Elena Tonepanten/Tolerant BI/IC'OKO nposiBneHve Nunceat/None
High occurrence
EAVHUYHKM NucTa cbe
Stanley TonepaHTeH/Tolerant cumnTomu/Single leaves with Nunceat/None

symptoms

N3BOAN

N3nuTBaHWTE CNMBOBM COPTOBE Ha-
MUpaT 61aronpuUaTHU YC/I0BUSA 3a pacTex U
passuTUE B TPOAHCKMA pervoH. Camo npu
copT XaHuTa, nopaguM cuctemara Ha
oTrnexaaHe U eKCTpeMHUTe YC/oBUA npes3
2011 n 2012 r, He 6sxa nonyyeHn [o6pu
pesynraTtu.

MpoyuBaHUTEe COPTOBE MMAT CPefHO
paH ubgTeX. B noBeyeTo cnyvaum npes
roguHWTe TOM NPOTUYa Npe3 MeceL, anpu.

CnveoBuTe copToBe nokpmear
6eputbeH nepuof OT BTOpaTa AeceTaHeBka
Ha (oM JOo BTopaTa [JeceTAHeBka Ha
centemBpu. Hali-paHo gocturat 6eputoeHa
3pS/I0CT NoJoBeTe Ha copToBeTe KaTuHka
(14.07.) n Terepa (28.07.), a Hali-KbCHO Ha
copT Enena (16.09.).

Kato umyHeH Ha BupycHarta 6onect
wapka ce pAokasa copT Moito. Mpu Hero
HAMa YCTaHOBEHM CUMMMNTOMM NO NucTata
uwnn nnogosete. OcTaHa/iMTe COPTOBE ca
yCTOWYMBM W TONepaHTHW. Cumntomu OT
lwapka no naofoBeTe ca NPOSIBUAN Camo
copTtoBeTe YauaHcka nenotuua, YauvaHcka
pogHa u Terepa, BbB BWA Ha MNO-TbMHU
neTHa no NoBbPXHOCTTA.

CONCLUSIONS

The tested plum cultivars find
favourable conditions for growth and
development in Troyan region. There
were no good results only for 'Hanita’
cultivar due to the growing system and
extreme conditions in 2011 and 2012.

The studied cultivars had average
early flowering period. In most cases
during years, it occurred in April.

The examined plum cultivars
covered a harvesting period from the
second decade of July to the second
decade of September. Fruits of 'Katinka’
(14.07) and 'Tegera’ (28.07.) reached the
earliest ripening stage, and 'Elena’ cultivar
was the latest (16.09.).

'Jojo’ cultivar proved as immune to
the viral disease. There were no symptoms
on leaves and fruits. The rest of the cultivars
were resistant and tolerant. Symptoms of
sharka (Plum pox virus) on fruits occurred
only in 'Cacanska Lepotica’, 'Cacanska
Rodna’ and 'Tegera’ in the shape of darker
spots on the surface.

314



NMTEPATYPA /| REFERENCES
1. Dinkova, H., K. Dragoyski, B. Stefanova, P. Mihaylova, I. Vitanova, A.
Rusenov, 2010. Possibilities for organic production of plum fruits from Cacanska
Lepotica cultivar by applying Trench Planting. Acta Hort. (ISHS) 874. 113-119.
2. Dragoyski, K., B. Stefanova and H. Dinkova, 2012. Monitoring of natural
incidence of PPV in experimental orchard with Cacanska Lepotica, Hanita and Stanley
grafted on different rootstocks. Vocarstvo, 46, 177-178.
3. Dragoyski, K., B. Stefanova and |. Kamenova, 2011. Damages caused by
plum pox virus to some plum cultivars in the collection of RIMSA Troyan. Acta Hortic.
(ISHS) 899: 65-71

4. lliev, I., M. Vitanov, M. Yonceva, V. Belgkov, 1977. Plum. Plovdiv, 73-117
(Bg).
5. Nedev, N., Yo. Grigorov, Hr. Baev, S. Serafimov, Al. Strandzhev, L.

Kavardzhikov, Kr. Lazarov, N. Nikolov, V. Dzhuvinov, L. Popov, N. Slavov, R.
lliev, D. Stoyanov, Il. Kanev, H. Hrinkov, Yo. Vishanska, M. Topchiyska and L.
Petrova, 1979. Methods for studying of planting resources of fruit crops. Scientific
Institute of Fruit Culture — Plovdiv, pp. 151 (Bg).

6. Stefanova, B., K. Dragoyski, H. Dinkova, V. Dzhuvinov, 2010. The Plum
Cultivar ‘Jojo’ under the conditions of the Central Balkan Mountains in Bulgaria. Acta
Hort. (ISHS), 874: 281-289

7. Trifonov, D., 1972. Viral diseases of orchards. Zemizdat, Sofia, pp. 160 (Bg).

315



Journal of Mountain Agriculture on the Balkans, 2017, 20 (1), 316-327
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

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

BrinsaHne Ha Te4YHUTe opraHUYHU TopoBe ,,AMNHOGECT” U
»EKOCUCT-ApbBaHacn” BbpXy HAKOU Ka4eCTBEHU
nokasaresin Ha C/IMBOBU Ns1og0Be OT copT CTeH1ei

MapwnaH NaweB

JokTopaHT KbM VIHCTUTYT MO NAaHNHCKO XUBOTHOBBACTBO U 3eMesenue - TPosiH,
dunuan rp. ApsHoso, bbarapus

E-mail: marian_pashev@abv.bg

Influence of liquid organic fertilizer ’Aminobest’ and
'Ecosist-Arbanasi’ over some qualitative indicators of
plum fruit of 'Stanley’ cultivar

Marian Pashev

PhD student at Research Institute of Mountain Stockbreeding and Agriculture - Troyan,
Dryanovo Branch, Bulgaria

PE3HOME

MpeactaBeHn ca pesynratm  OT
NpOBEAEHO M3cfefBaHe, BbPXY HAKOU
KayeCTBEHW nokasaTenn Ha C/IMBOBU NJIO-
pose copT CTeHnein, npu Tpu BapuaHTa
Ha /fMCTHa KW no4yBeHa o6paboTka C
WHOBAaTWBHUTE OpraHn4yHm TopoBe
ZAMUHOGECT” un  ,EkocucT-ApbaHacu’,
CbMNOCTaBEeHM C KOHTPONA.

B aBe nopegHu rogvHu e un3Bbp-
WeH OWOXMMUYEH aHan3 Ha CMBOBU
nnogose copt CTeHnel, Kato e ycTtaHo-
BEHO CbAbPXaHMETO Ha Cyx0 BeLLecTBO,
OPraHNYyHN KNCENVHKU, AbOWIHM Belyec-
TBa, [/1l0KO3a, (hpyKTO3a, 3axapo3a MU
KO/INYECTBO Ha 06LLMTE 3axapu.

CbAbpXaHNETO Ha Cyxu pas3TBopu-
MM BELLEeCTBa, 3axapy U Apyrn XpaHuTesn-
HN BelwecTBa € Hali-BUCOKO BbB (hasaTa
Ha TEXHO/I0TMYHa 3PSASI0CT Ha C/MBOBUTE
nnogose.

MoHo3axapuauTe (r1oKko3a n Ppyk-
TO3a) ca /JIeCHO YCBOUMW W3TOYHWULM Ha
€eHeprus 1 He Npeav3BMKBaT NpeHaculla-

SUMMARY

The results of a survey are
presented on some quality indicators of
'Stanley’ plum cultivar in three variants of
foliar and soil treatment with the
innovative organic fertilizers "Aminobest"
and "Ecosist-Arbanasi’, compared to the
control.

Biochemical analysis was
conducted for two consecutive years on
'Stanley’ plum fruit as the content of dry
matter, organic acids, tanning substances,
glucose, fructose, sucrose and total
sugars were determined.

The highest content of dry soluble
solids, sugars and other nutrients was
found in the stage of technological
maturity of plum fruits.

Monosaccharides (glucose and
fructose) are easily absorbed energy
sources and do not cause high blood
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He Ha KpbBTa CbC 3axap, 3a pasnvka ot
3axaposaTta, KoATo uma no-Hucka 6uono-
rMYHa CTOMHOCT.

CyxoTo BelecTBO B M/0A40BETE €
ot 18,70% po 20,5%. CbabpXaHneTo Ha
opraHunyHn kucenuHn e ot 0,80% po
0,94%, Ha Ab6bunHn BewecTBa oT 0,367%
po 0,651% , Ha rnmokosa ot 3,00% go
4,57%, Ha chpykTo3a 2,8% no 3,88%, Ha
3axapo3sa 3,45% po 7,08% n Ha obwuTte
3axapwu o1 10,21% a0 14,45%.

Kntouosu oymu: CNMBOBM
nnogose, CTeHneli, opraHU4yHU TOpPOBE,
B6UOXNMUNYEH aHanus, AMUHOGECT,
Ekocuct-ApbaHacu

YBO[,

JomawHaTa cnuea (Prunus domestica
L.) ce oTrnexgaa no HawuTe 3emu OT APEBHU
BpemeHa. TA e LeHeH OBOLLeH Bug, no-
JoBeTe U Ce M3MON3BaT 3a KOHCymauus B
NMPACHO CLCTOAHME, 3a 3ampassfBaHe, cylle-
He, cnajka, KoHuTIOpW, Mapmanagu,
KOMMNOTK, COKOBE, HEKTapu, Mycose 1 Apyru
nponssogHn (Vitanova et al.,, 2006). BbB
(hasa Ha TeXHO/0rMYHa 3pANoCT Ha NIoA0-
BETE, CbAbPXKAHNETO Ha CYXO pa3TBOPUMO
BELLEeCTBO, 3axapw, OpraHWyHu KUCENHWU,
Ob6UNHM 1 GarpunHv BeLLecTBa, MNEeKTUH,
BUTAMUHW 1 MUHEPA/THW CONM € Hai-BUCOKO.
MnogoBeTe ca MHOTO COYHMW, MO MNPUHLUMN
apomatHu u  BkycHu (MiSi¢, 1996), wu
npeacrtasnsBaT  noaxofsuia  AueTuyHa
XpaHa npu 6bLOpeyHn 3abonsaBaHusa U
peBMaTM3bM, MNPU JleKyBaHe Ha aHemuu,
Kato TOHM3Mpalia xpaHa, a Cbll0 Taka B
6opbaTa Ha opraHu3ma cpeLly XPOHUYHU
3a6onasaHusa (Lavinski, 2005).

YCTaHOBEHO €, Ye XUMUYHUAT CbCTaB
Ha M/I0f0BeTe ce B/MAEe, KaKTOo OT HaTo-
BapBaHeTO Ha AbPBOTO C MA0A4, Taka u oT
TOBa, Aav N1o40BeTe ca B3eTW OT BbTpeLu-
HOCTTa, OT nepudpepuaTa UaM oT Bbpxa Ha
KOopoHaTa, a CblWO M OT nocokara Ha
ceeTnuHara (lliev et al., 1977).

XUMUYHUTE CbCTaBKM Ha njofoseTe
npv OBOLHWTE BWAOBE Ca NpPean BCUYKO
copToBa OCOOEHOCT, HO ca B npska 3a-
BMCMMOCT OT MOYBEHO-KIMMaTUYHNUTE YCII0-
BMS W arpoTexHukara Ha oTrnexgaHe
(Mondeshka et al., 2002).

M3non3saHeTo Ha 6MONOrMYHO aKTUB-

sugar levels, unlike sucrose, which has a
lower biological value.

The dry matter in fruit was from
18.70% to 20.5%. The content of organic
acids was from 0.80% to 0.94%, of
tanning substances from 0.367% to
0.651%, glucose from 3.00% to 4.57%,
fructose from 2.8% to 3.88%, sucrose
from 3.45% to 7.08% and total sugars
from 10.21% to 14.45%.

Key words:plum fruit, ’'Stanley’,
organic fertilizers, biochemical analysis,
Aminobest, Ecosist-Arbanasi

INTRODUCTION

Domestic plum (Prunus domestica
L.) had been grown in Bulgarian lands
since ancient times. It is a valuable fruit
species, and its fruits are used for fresh
consumption, for freezing, drying, sweet,
jams, marmalades, compotes, juice,
nectar, mousses and other derivatives
(Vitanova et al., 2006). At the stage of
technological maturity of fruits, the content
of dry soluble substance, sugars, organic
acids, tanning and colouring substances,
pectin, vitamins and mineral salts is the
highest. The fruits are very juicy, aromatic
and delicious in general (Misi¢, 1996), and
are a suitable dietary food for kidney
disease and rheumatism, for the
treatment of anemia as a tonic food, as
well as for the fight against chronic
diseases (Lavinski, 2005).

It has been found that the chemical
composition of the fruit is influenced both
by the load of the fruit tree and by the fact
that the fruits are taken from the inside,
from the periphery or from the top of the
crown, as well as from the direction of the
light (lliev et al., 1977).

The chemical components in fruit
species are primarily a varietal feature but
are directly related to soil and climatic

conditions and cultivation techniques
(Mondeshka et al., 2002).
The use of biologically active
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HY BeLllecTBa U 6ronpenapaTy B CbBPEMEH-
HOTO 3emefesiCko MpPOM3BOACTBO Ce sBSIBA
anTepHaTMBa Ha BUCOKWUTE [03U MUHEpasTHU
TOpoBE W MNEecTMuuMamn, KOUTO HapyllaBaT
€KOMOrMYHOTO paBHOBecue B arpobuoLie-
Ho3uTe (Tanova and Kirilov, 2004).

Ynotpebarta Ha TeyHu 6UOTOpPOBE €
efHa OT MPaKTUKNTE Ha OpPraHWYHOTO 3eme-
Jenve, KoAATO 1MMa 3a Len ¢ No-HUCKU 03K
Ha npunaraHe Aa ce NocTurHe 6anaHcMpaHo
XpaHeHe Ha pacTeHusiTa, KaTo UM ce
[OCTaBSIT MHOTO Makpo-u MUKPOENEMEHTH B
ycBovMa opma, OUOMOTMYHO aKTUBHU U
rpagmeHu BewecTsa (Alves et al., 2009).

JNlnctHOTO OpraHuyHo TopeHe Gnaro-
NPUSITCTBA YCBOSIBAHETO HAa XPaHWUTETHU
BellecTBa OT pacTeHuaTa U MoBULIABA
chmanonormyHaTa akTMBHOCT Ha KOpeHoBaTa
UM cucTema.

TOpeHEeTOo € TEYHU OpraHUYHK TOPOBE
nopobpsiBa NOYBEHOTO Nfojopoave U yse-
NMyaBa [OOMBMTE Ha OBOLLHWTE AbpBeTa.
MpunaraHeTo UM B NpakTUkata e CBbp3aHo
C oOrfasBaHe Ha Oko/nHaTa cpega oOT
3aMbpcaBaHe 1 npeacTaBsBa He3aMeHumMa
yacT OT 6uonoruyHoTo 3emegenve. C uen
onasBaHe 34paBeTo Ha XxopaTa, 6uono-
rMYHOTO NPOU3BOACTBO Ha N/00BE B CBETA
n B EBpona HenpekbcHAaTO ce yBenuyasa, U
BCE MoBeye noTpebutenn xenasat pAa
KOHCymupaT nnogoBe 6e3  ocTaTb4HU
Konuyectsa nectuumaun. [lMpunaraHeto Ha
TEYHU OpraHnyHM TOpoBe AOoNpuUHacs 3a no-
BKyCHa 1 34paBOC/IOBHA XpaHa 1 yCTON4YnBK
[o6veu BB BpemeTo (Yakimov, 2013).

3axapuTe ca OCHOBHa CbCTaBka Ha
CYX0TO BellecTBO. MoHo3axapuaute (rnto-
Ko3a 1 (hpyKTO3a) He npeam3BuKBaT NpeHa-
CuvLLaHe Ha KpbBTa CbC 3axap. Te ca SIecHo
YCBOMMUW  M3TOYHWLM Ha  eHeprus, 3a
pasnuka OT 3axapo3aTa, KOSiToO uma no-
HMCKa 61OorMyHa CTOMHOCT.

CbObpXaHMETO Ha OpraHu4YHu Kuce-
NVHW B C/NMBOBWTE NofoBe BAusie 6naro-
NPUSITHO BBbPXY HapylwleHusTa B pabotaTa
Ha uYpeBHUS TpakT. Hannuneto Ha ronsamo
KO/IMYECTBO  MWHepaslHM  BellecTBa B
nnofoBeTe crnomara 3a M0-NIeCHOTO UM
yCBOSIBAHE OT YOBELLKMS OPraHn3bM.

TpbNuMBMAT BKYC Ha NaogoBeTe ce
OBb/DKN HA HA/IMUMETO HA 3HAYUTESTHO KOMN-
yecTBO [AbOMNHM BellecTBa. Tesn Bellec-
TBa, YMC/IALLM Ce KbM T. Hap. NPOTEKTOPM,

substances and biological preparations in
contemporary agricultural production is an
alternative to high doses of mineral
fertilizers and pesticides that violate the
ecological balance in agrobiocenosis
(Tanova and Kirilov, 2004).

The use of liquid bio-fertilizers is
one of the organic farming practices that
aims at achieving lower doses of
application to achieve balanced plant
nutrition by delivering many macro and
microelements in  digestible  form,
biologically active and building
substances (Alves et al., 2009).

Foliar organic fertilizer favors the
absorption of nutrients from plants and
increases the physiological activity of their
root system.

Fertilizing with  liquid organic
fertilizers improves soil fertility and
increases vyields of fruit trees. Their
application in practice is related to the
protection of the environment from
pollution and is an indispensable part of
organic farming. In order to protect human
health, the organic production of fruit in
the world and in Europe is constantly
increasing, and more and more
consumers are eager to consume fruit
without pesticide residue. The application
of liquid organic fertilizers contributes to a
more delicious and healthy food and
sustainable yields over time (Yakimov,
2013).

Sugars are a basic ingredient of dry
matter. Monosaccharides (glucose and
fructose) do not cause do not cause high
blood sugar levels. They are easily
absorbed sources of energy, unlike sucrose,
which has a lower biological value.

The content of organic acids in
plum fruit has a favorable effect on
disorders of the intestinal tract. The
presence of a large amount of mineral
substances in the fruit contributes to their
easier absorption by the human organism.

The astringent taste of fruit is due to
the presence of a significant amount of
tanning substances. These substances,
which belong to so-called protectors, bind

318



CBbp3BaT CcBOOOAHMTE pajukanu npu
paAnoakTUBHO 06nbyBaHe. VIMEHHO ToBa
TAXHO pelicTBue onpefens 6MoMNorMuHo u
h1310NOrMYHO BaXKHOTO UM 3HAYEHNE.
MNpoBeaeHOTO wu3cnedBaHe uMa 3a
uen Aa yCTaHOBM HAaCTbNUAWTE U3MEHEHWS
B OMOXMMWYHUS CbCTaB Ha CUBOBMU
nnopose ot copT CTeHnel, B pesynrtar ot
TpetTupaHe C TeyHUTEe OpraHWyHW TOpOBE
AmnHobecT n Exocuct-ApbaHacw.

MATEPVAJT N METOOU

AMUHOGECT € TeuyeH opraHnyeH
TOp, Ha 6aszata Ha aMWHOKUCESIUHU U
nenTuamM C HWUCKO MOJIEKY/IHO Terso, B
KOMOWHaUMS ¢ npuBeneHN B pa3TBOPMMO
CbCTOSIHUE XYMWHOBU U (DY/IBOKUCESIUHU.
AMUHOKMCENNHUTE Cca MNONyYeHU upes3
€H3UMHa XMAposm3a Ha 6orat Ha NpoTeunH
pactTuTeneH KOMMOHEHT 3a XpaHWUTENHU
Lenun, KoinTo He cbabpka MMO. XymMuHo-
BUTE N (DY/IBOKUCENUHUTE Ca WU3BIEYEHU
OT Xymyc (KOMMOCT) Ha YepBeH Kanudop-
HUIACKN YepBei.

CbcTaB Ha AMUHOGECT:
cyxo Beuectso — 9,5-12,5%; pH 9,0-13;
XYMUHOBN  cbefuHeHna —  1,65%;
amuHokncennHn — 4,02%; obuw, asoT —
0,4-0,75%; MUKPO- M MakKpOesieMeHTU:
docdop — 0,1-0,25%; kanmin — 0,55-0,7%;
HaTpuih -  0,2-0,37; Kasgmin -~ —
0,001-0,003%; marHesuin — 0,009-0,013%;
megq - 0,002-0,003%; UMHK — —
0,0003-0,0006%; maHraH - 0,0005-
0,0009%; xena3o — 0,001-0,003%; Texku
MeTanm B %: Ni<0.0005; Cd<0.00003;
Hg<0.000005; Cr<0.00003; b<0.0005.

Exkocuct-ApbaHacu e MukpobuaseH
TOp, KOWTO BKIKYBA B CbCTaBa CU
HSAKOMIKO Wama Ha Bacillus subtilis, kakto
n obaktepumte Bacillus licheniformis,
Azotobacter chroococum u Azotobacter
vinelandii. Te ca KynTMBupaHu Abn60UNH-
HO C npubaBeHW B CYCMNEH3UATa, Kato
XpaHuTesnHa cpefa, mMenaca W BUCOKO
npoTenHoBo 6pawHO C 4yucToTa 3a
XpaHuTenHu uenn. OCHOBHUAT N3Nos3BaH
wam — Bacillus subtillis TS 01, e
peructpupaH ¢ Homep NBIMCC Ne 8718 B
HauuoHanHata 6aHKka 3a nPOMULLIEHN

free radicals in case of radiation exposure. It
is these actions that determine their
biological and physiological significance.

The study is aimed at identifying
the changes in the biochemical
composition of plums of 'Stanley’ variety,
as a result of treatment with the liquid
organic fertilizers  'Aminobest  and
'Ecosist-Arbanasi’.

MATERIAL AND METHODS

‘Aminobest’ is a liquid organic
fertilizer based on amino acids and low
molecular weight peptides in combination
with soluble solutes of humic and fulvic
acids. Amino acids are obtained by
enzymatic hydrolysis of a protein-rich,
plant component for nutritional purposes,
GMO free.

Humic and fulvic acids are extracted from
humus (compost) of Red California Worm.

Composition of 'Aminobest':
dry matter — 9.5-12.5%; PH 9.0-13; humic
compounds - 1.65%; aminoacids -
4.02%; total nitrogen — 0.4-0.75%; micro
and macro-elements: phosphorus —
0.1-0.25%; potassium — 0.55-0.7%;
sodium — 0.2-0.37; calcium — 0.001-0.003;
mangnesium — 0.009-0.013; copper —
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.

'Ecosist-Arbanasi’ is a microbial
fertilizer that consists of several strains of
Bacillus subtilis as well as bacteria, such
as Bacillus licheniformis, Azotobacter
chroococum and Azotobacter vinelandii.
They are deeply cultivated as in the
suspension were added molasses and
high protein flour for nutritional purposes
as nutrient medium.

The major strain used— Bacillus subtillis
TS 01, was registered with No NBIMCC
8718 in the National Bank for Industrial
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MUKPOOPraHu3mMn 3a LenuTe Ha NaTeHTHU
npoueaypu. WambT e ¢ fgoka3aHO No-CU/THO
[JefcTBre cpelly pacTUTeNHW naToreHu
cnpsMoO  ApyrM  WamoBe Ha cbuara
6aktepus (Todorova, 2009).

MMKPOBUANHUAT NPOAYKT ChbAbpXa U
Apyrv gonbnsaliy no AeiicTere NonesHn 3a
pacTeHus 1 XMBOTHU BaKTEPUUN 1 OpraHUYHK
BewectsBa (Yakimov et al., 2016).

TeyHunAT opraHnyeH Top Kap6o AkTvB
€ NPOoAYKT, Cb3AafeH Ha 6a3ara Ha menaca.
HeroBoto OCHOBHO npefHasHauyeHve e
CBbP3aHOo C aKTUBMpPaHe Ha MUKpobuanHara
chiopa Npy CbBMECTHO NpuiaraHe ¢ MUKPO-
6vanHn TopoBe, KaKkTo U 3a Bb3aelicTBue
BbPXy Ha/IM4YHUTE B NoyBaTa CUMOUOTUYHM
MUKpOOpraHnsmMn un rvbu. Kap6o AkTuB
CMYyXM 3a aKkTuBMpaHe Ha MuKpoopra-
HU3MUTE B TEYHUS opraHnyeH Top Exkocuct-
Apb6aHacw.

OnNUTHOTO HacaxfeHue OT C/NBOB
copt CTteHneld, cb3gageHo npes 2008r. B
paiioHa Ha cwunmana Ha WIMK3, rp.
[psHoBO, e BLB (ha3a Ha MbAHO MI0L0-
JasaHe. bpBeTtata ce oTrnexaar Ha 300 m
HaJMopcKa BMCOYMHA, a noysarta B OMUTHUSA
yyacTbK e NceBAonoA30/MCcTa, CuBa ropcka.
MouBeHaTa NOBBLPXHOCT B HacaxaeHneTo e
noffbpxaHa B YepHa yrap, a pa3cToaHNETO
Ha 3acaxfjaHe Ha OTAeNHWUTe AbpBeTa e no
cxema 5 x 4 m — 50 gbpeeTa/da.

B nepnoga 2015-2016r. e nssbpLle-
HO MOYBEHO U JIMCTHO TPeTUpaHe Ha C/IMBO-
BM AbpBeTa copT CTeHnel ¢ TeyHnTe opra-
HUYHM TOopoBe AmMuHOGecT u EkocucT-
ApbaHacu. 3a TpeTMpaHeTO Ha BCEKM
BapuaHT C opraHWyHuTe TOPOBE € W3Mosl-
3BaHa rpbOHa NpbCkayka.

OnUTLT e  3al0KeH B YeTupu
BapuaHTa, KaTo BCEKM OT TAX BKIO4YBA
[JeceT Ha 6poii gbpBeTa.

|. BapuaHT Ha NO4YBEHO noaxpaHBaHe —
KOMOMHauMA OT  OpraHuyHuTe  TOpPOBE
Ekocuct-ApbaHacu (250 mi/da) n Kap6o
Aktus (150 ml/da), npu paboteH pastsop 50
| — cboTBeTHO 0,5% 1 0,3%. Kapbo AKTuB ce
npunara 3a akTMBupaHe W pa3mMHOXaBaHe
Ha  MuKpoopraHusmmTe  oT  Ekocuct-
ApbaHacu. 3a npoueca Ha aktusuMpaHe
KOHLEeHTpaTbT oT TopoBeTe (250 ml + 150
ml) ce BHacAa B 50 | Boga (paboTHWsA
pas3TBop) 1 ce ocTaBs 3a 12 yaca B aepobHu
ycnosus, 6e3 nsnaraHe Ha npska cnbHYeBa

Microorganisms for patent procedures.
The strain has stronger effect 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).

Liquid organic fertilizer 'Carbo Activ’
is a product based on molasses. Its main
purpose is to activate the microbial flora in
joint application with microbial fertilizers
as well as to affect the soil symbiotic
microorganisms and fungi present in the
soil. Carbo Active serves to activate the
microorganisms in  'Ecosist-Arbanasi’
liquid organic fertilizer.

The experimental plantation of
'Stanley’ plum, established in 2008 in the
area of the branch of RIMSA in the town
of Dryanovo, is in the phase of full
fruitfulness. Trees are grown at 300 m
altitude and the soil in the experimental
plot is pseudopodzolic, gray forest. The
soil surface in the plantation is maintained
as black fallow, and the planting distance
of the individual trees is 5 x 4 m — 50
trees/da.

In the period 2015-2016 was
carried out soil and leaf treatment of
'Stanley’ variety with the organic fertilizers
'Aminobest’ and ’'Ecosist-Arbanasi. A
sprayer is used to treat each variant with
organic fertilizers.

The experiment was set in four
variants, each of which includes ten trees.

I. Soil nutrition - a combination of
organic fertilizers 'Ecosist-Arbanasi’ (250
ml/da) and 'Carbo Active’ (150 ml/da),
with a 50 | working solution - 0.5% and
0.3%, respectively. Carbo Activ is applied
for the activation and propagation 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 in aerobic
conditions without exposure to direct
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CBET/IMHa M Mpu ONTUMasiHa Temneparypa
20-22 °C. [TlouBeHOTO TpeTupaHe e
N3BBPLLEHO NPV NOSIMBHU YC/IOBUS.

TpeTupaHusiTa ca W3BbBPLIEHN NO
cfnefHara cxema:

- MNbpBO MOYBEHO TpeTupaHe -—
Ha4yaus10 Ha BereTtaumsa — pasa 6a,1 6yTOH Ha
LBeTOBETE;

- BTOPO MOYBEHO TpeTupaHe — cnep
IOHCKO  /(pu3monornyHo/  okaneBaHe  Ha
3aBpb3uTe /BTOpa AeceTAHEeBKa Ha M.IoHW/;

- TPeTo NOYBEHO TpeTupaHe — cneq
npubupaHe Ha pekonTtata /nbpBa fAeceT-
JHeBKa Ha M.cenTemspw/;

PaboTHMAT pa3TBOp € BHECeH B
npoekumsatTa Ha KopoHata no 8 | Boga 3a
BCSIKO AbPBO.

Il. BapuaHT Ha /INCTHO noAxpaHBaHe
C opraHnyHua Top EkocucT-Apb6aHacu-360
ml/da, npn pa6oTteH pasteop 45 | — 0,8%
cnpsiMo paboTHWA pas3TBop .

Ill. BapnaHT Ha NUCTHO noaxpaHBaHe
C opraHu4yHusa Top AMnHo6ecT — 400 ml/da,
npu paboteH pastesop 45 | — 0,9% cnpsamo
paboTHMA pa3TBop.

Mpn pBaTa BapuwaHTa Ha JIUCTHO
nofaxpaHBaHe C TeYHUTEe OpraHUYyHN TOPOBe
Ekocuct-ApbaHacu 0,8 % n AmnHobGect 0,9
% € U3BbPLUEHO NAEHTUYHO TPUKPATHO Tpe-
TMpaHe, Npe3 WHTepBas OT ABafeceT OHU:

- MbpBO JIUCTHO TpeTupaHe — cnep
Nb/HO 06/MCTBaHe Ha AbpBeTara /TpeTta
JeceTaHeBka Ha M.anpun, nbpBa
JeceTAHeBKa Ha M.Mait/;

- BTOPO JIMCTHO TpeTupaHe — BTOpa,
TpeTa geceTaHeBKa Ha M.Mmal;

- TPETO JINCTHO TpeTupaHe — BTOpa
JeceToHeBKa Ha M.IOHW;

IV. BapuaHT: nNpu KOHTpoNaTa He ca

U3NOMI3BAHW  OPraHWYHW U MUHEPaSTHU
Topose.

OT BcekM BapuaHT Ha onuTa ca
cbbpaHn cpegHu npobwu OT nNOLOBE,

pa3noioxXeHn B KOpoHaTa Ha AbpBeTaTa B
yeTMpuTE pas/IMYHM NOCOKM Ha CBeTa.

B OBe nopefHu roguHn € U3BbpLUEH
6MOXUMMUYEH aHaM3 Ha CBEeXMW CNUBOBU
nnogoBe B Xumuyeckata sabopartopusi Ha
NIMK3, dwnunan rp. ApsHoso. Onpegenexn
ca cnefHUTE MokasaTesin: CbAbpPXaHWE Ha
CyX0 BeLlecTBo,% — pedhpakTOMETPUYHO;
obLa cyma Ha 3axapute,% — no bepTpaH u
KonTxodh; cbabpXaHue Ha opraHnyHn Kuce-

sunlight and at an optimum temperature
of 20-22 °C. Soil treatment is performed at
irrigated conditions.

Treatments are performed
according to the following scheme:

- first soil treatment — beginning of
vegetation — white button phenological
phase;

- second soil treatment — after June
/physiological/ falling of fruit set /second
ten days of June/;

- third soil treatment - after harvest
[first ten days of September/;

The working solution is introduced
into the crown projection by 8 liters of
water per tree.

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

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

In both variants of foliar fertilizing
with liquid organic fertilizers 'Ecosist-
Arbanasi’ 0.8% and 'Aminobest’ 0.9% was
applied identical treatment three times at
an interval of twenty days:

- first foliar treatment — after full leaf
development of trees /third ten days of
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 used in the control.

Average fruit samples were
gathered from all the four cardinal points
of each variant of the experiment.

A biochemical analysis of fresh
plum fruits was carried out at the chemical
laboratory of RIMSA, branch of Dryanovo
in two consecutive years. The following
indicators were determined: dry matter
content,% — refractometric; total sugar
amount,% - by Bertrand and Kolthoff;
content of organic acids,% - titrimetric
with 0.1 n NaOH; tanning substances,% —
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nMHN,% — TutpumeTpnyHo ¢ 0,1 n NaOH;
AbbunHn Beuwlectsa,% — no Hoibayep u
JlboBeHTaN. BUOXMMUYHUAT aHaM3 Ha no-
[loBeTe e U3BbpLUEH, CbI1IaCHO MeToAMKaTa
Ha ®paiimaH (Frayman et al., 1969).

PE3YNTATU N OBCBbXAOAHE

Pashova (2006) npeacTtaBs AaHHM,
cnopef KOUTO Hali-BUCOKO CyXO BELLECTBO
€ YCTaHOBEHO Mpu NI0L0BETE Ha CUHATA
cnmBa copt ,CTteHnneii” — 18%.

OT gaHHuTe B Tabnuua 1 e BUAHO,
ye npes nbpeBara rognHa Ha nNPoBeAeHOTO
uscnefsaHe, He ca yCTaHOBEHU CbLUECT-
BEHW pa3Nnuus B CbAbpXaHUETO Ha CYXO
BELlEeCTBO. Hai-BMCOKM CTOMHOCTM ce
Habnogasar npu nN1of40BeTe OT BapuaHT
KOHTpONa 18,70%. [Mpwn pgpyrute
nuscnegBaHn Miof4oBe TO € MO-HUCKO C
0,2% 3a gBarta BapuaHTa Ha TpeTupaHe c
Exkocuct-ApbaHacn noyseHo U AMUHO-
6ecT /IMCTHO NpunoxeHne. 3a BapuaHTa
EkocucTt-ApbaHacu SIMCTHO MPU/IOXEHMe,
pasnivkaTta cnpsamo KoHTponata e 0,3%.

according to Neubauer and Lovental. The
biochemical analysis of fruits was carried
out according to the method of Frayman
(Frayman et al., 1969).

RESULTS AND DISCUSSION

Pashova (2006) presents data
according to which the highest dry matter
was found in "Stanley" plum cultivars -
18%.

It is evident from data in Table 1
that during the first year of the research
there were no significant differences in dry
matter content. The highest values were
observed in fruit of the control variant -
18.70%. It was lower in the other studied
fruits by 0.2% for both treatment variants
with 'Ecosist-Arbanasi’ soil and
'Aminobest’ leaf application. In case of
'Ecosist-Arbanasi’ the difference in leaf
treatment comparing to the control was
0.3%.

Tabnmuya 1. BMoxmmMmyeH cbCTaB Ha CBEXW M1040Be OT C/AMBOB copT ,,CTeHnen” —

2015 rognHa

Table 1 Biochemical composition of fresh fruit of ‘Stanlay’ plum cultivar — 2015

Cyxo OpraHnuyHn  Ob6unHu [nioko3a ®pykroza 3axaposa O6LLm

BELLeCTBO KUCE/IMHW  BelecTBa 3axapu

BapuaHTt/Variant  Dry matter Organic acids Tanning Glucose Fructose Sucrose Total

substances sugars

% % % % % % %

KoHTpona/Control 18,70 0,80 0,651 3,00 3,88 4,50 11,38
EkocucTt-ApbaHacu

noyBeHo/Ecosist- 18,50 0,83 0,651 3,45 3,31 3,45 10,21
Arbanasi soil 0,8 %
EkocuncTt-ApbaHacu

nucTHo/Ecosist 18,40 0,81 0,651 4,11 3,03 4,50 11,64
Arbanasi leaf 0,8 %
AMUHOGECT NNCTHO

Aminobest leaf0.9 % 18,50 0,84 0,651 3,00 3,31 4,33 10,64

B nnogoBeTe Ha u3creABaHuTe The organic acid content for the

4yeTu-pu BapuaHTa CbAbpXaHuetTo Ha | control in fruits of the four studied

OpraHu4YHM KUCEeNVHU NpyY KOHTpo/naTa e
Hali-Hucko — 0,80%, Aokato 3a BapuaHTa
Ha TpeTupaHe ¢ AMnHob6ecT To e 0,84%. 3a
BapumaHTa Ha [MO4YBEHO TpeTWpaHe C
EkocucT-ApbaHacu, CbAbpXaHMeTo Ha
opraHunyHn kucenuHn e 0,83%, a npwu
BapuaHT Ha JIMCTHO TpeTupa-He CbC CblUMSA
opraHunyeH Top — 0,81%.

variants was the lowest — 0.80%, while it
was 0.84% for the variant of treatment
with 'Aminobest’. For the soil treatment
with ’Ecosist-Arbanasi’, the organic acid
content was 0.83%, and in case of a leaf
treatment with the same organic fertilizer —
0.81%.
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Ab6unHute BellecTsa ca efHn oT
OCHOBHUTE XUMWYHM CHCTaBKM Ha C/IMBO-
BUTE NMOAOBE OT BCUYKM copToBe. Te
npugasar TpbNuMBuA MM  BKyc. C
y3psiBAHETO Ha N/I040BETE U MPU TAXHOTO
CbXpaHeHue KoNM4yecTBoTO MM HamassaBa
(Minev and Stoyanova, 2005).

OT nonyyeHWTe pesyntatum npes
nbpBaTa rogMHa Ha onuta € BUAHO, Ye 3a
yeTMpuUTE M3CNeLBaHV BapuaHTa Konuyec-
TBOTO Ha AbOWMHM BellecTBa e C abco-
NOTHO eAHaKBKU cToHOCTU — 0,651%.

Mo 06sBEHN AaHHW OT HanpaBeHu
nscnenBaHns, CbabpXaHWEeTo Ha Aboun-
HW BellecTBa B CMHATA CNuBa Bapupa ot
0,104-0,105% (Pangelova, 1977), 0,206-
0,278% (Minev, 2002), 0,050% pgo
0,358% (Bespechalnaya, 1973).

Mpu cnuBoBuTe Nnofose npeobna-
JaBaT 3axaposaTa M r/oko3aTa, a Kosu-
4yecTBOTO Ha (ppykTo3ata e 3HauyuTesTHO
no-Hucko  (Anzin et al, 1956).
OTUYeTEeHOTO CbAbpXaHWe Ha rnKosa e
Hali-BMCOKO MNpW BapuaHT Ha JIUCTHO
TpeTupaHe ¢ EkocucT-ApbaHacum —
4,11%. lNpwu gpyrute BapuaHTn TO € Mo-
HUcko ¢ 0,66% npu NOYBEHO TpeTMupaHe C
Ekocuct-ApbaHacu, a nosyd4eHuTe CToi-
HOCTW 3a BapuaHTUTe KOHTpona u
AMUHOBECT JIMCTHO NpuUIoXe-Hue ca
naeHtTnyHn — 1,11% no-HUCKU CnpsAMO
BapvaHTa Ha JIACTHO TpeTupaHe ¢
Ekocuct-ApbaHacu.

Mpe3 nbpBaTa roguHa Ha onuTa
CbAbpXaHNETO Ha (hpyKTO3a Npu KOHTPO-
narta e ¢ Hai-B1Cokun cTtoinHoctTn — 3,88%.
Mpwn BapnaHTTEe EKOCHUCT-ApbGaHacu nou-
BEHO U AMUHOGECT NIMCTHO NPUIOXEHUE
TO e no-Hucko ¢ 0,57% , a npu BapuaHT
EkocucTt-ApbaHacyn ANCTHO MPUAOXKeEHWe
¢ 0,85%.

CbabpXxaHMeTo Ha 3axapos3a e
Hali-BMCOKO Mpv ABa OT BapuvaHTUTE Ha
u3cneflBaHeT0 — KOHTpO/Aa W JIMCTHO
TpeTupaHe c opraHu4Hua Top EkocucT-
ApbaHacn — 4,50%. [MMpu ocTtaHanute
BapuaHTU TO e no-Hucko ¢ 0,17% npwn
JINCTHO TpeTupaHe ¢ AMUHOGECT ” ¢
1,05% npu nNO4YBEHOTO TpPeTupaHe C
Ekocuct-ApbaHacu.

Tanning substances are one of the
major chemical components of plum fruits
of all varieties. They give their astringent
taste. With fruit ripening and their
storage, their amount decreases (Minev
and Stoyanova, 2005).

It is evident from the results
obtained during the first year of the
experiment that for the four investigated
variants the amount of tanning
substances is absolutely equal - 0.651%.

According to published research
data, the tanning substances content in
plum varies  from 0.104-0.105%
(Pangelova, 1977), 0.206-0.278% (Minev,
2002), 0.050% to 0.358%
(Bespechalnaya, 1973).

Sucrose and glucose are dominant
in plum, and the amount of fructose is
significantly lower (Anzin et al., 1956).
The reported glucose content was the
highest in a leaf treatment variant with
'Ecosist-Arbanasi’ - 4.11%.

In the other variants it was lower with
0.66% in soil treatment with 'Ecosist-
Arbanassi’, and the values obtained for
control variants and the foliar application
with 'Aminobest’ were identical - 1.11%
lower compared to the foliar treatment
variant 'Ecosist-Arbanasi’.

In the first year of the experiment,
the fructose content of the control was
the highest, 3.88%. For ’Ecosist-
Arbanassi’ soil and 'Aminobest’ foliar
application, it was lower by 0.57% and for
the variant with the foliar application with
'Ecosist-Arbanasi’ with 0.85%.

The content of sucrose was the
highest in two of the variants in the
research - control and leaf treatment with
the organic fertilizer 'Ecosist-Arbanasi’ -
4.50%. It was lower in the other variants
by 0.17% for leaf treatment with
'Aminobest’ and by 1.05% for the soil
treatment with 'Ecosist-Arbanasi’.
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BaxeH nokasaten 3a KayecTBOTO
Ha nnogoBeTe U TAXHaTa NPUrogHOCT €
CbAbpXaHMeTo Ha obwute 3axapu
(Minev and Stoyanova, 2005).

Mpn BapnaHTa Ha NINCTHO TpeTupa-
He C opraHu4yHusa Top EkocmncT-ApbaHacu
€ Hai-BNCOKO CbAbPKAHMETO Ha 06K
3axapn — 11,64 %. [llpu ocTtaHanute
BapuaHTU TO e no-Hucko — ¢ 0,26% npwu
KoHTponata, ¢ 1% npn AmuHoGecT
nunctHo u ¢ 1,43% npu BapuaHT Exkocuct-
Apb6aHacu NoYBEHO NPUIOXKEHNE.

B Tabnnua 2 ca npeactaBeHn
pesynrtartite OT NPOBeAEHOTO u3cnefBaHe
npes BToparta roguHa Ha onuta. YCTaHOBU
ce, 4ye B MPOLEHTHO OTHOLWIEHUEe Cbabp-
XaHMeTo Ha Cyx0 BelWecTBO He ce
pasfiMyaBa CbLECTBEHO OT MOJyYeHUTE
JaHHn B npegxogHata roguvHa.  Tyk
nponuyaBa TeHAEeHUMATaA Ha 3aBullaBaHe
Ha TpeTMpaHuTe TMNOYBEHO WU  JIUCTHO
BapuaHT! C opraHu4yHuTe Topose EkocucT-
ApbaHacu n AMUHOGECT, B CpaBHeHWe c
KoHTponaTta. CyxOoTO  BewecTBO  nNpwu
BapuaHT Ha NoYBEHO TpeTnpaHe ¢ EkocucT-
Apb6aHacu e C Hal-BUCOKO CbAbpXaHue —
20,5%. MNpn apyrute nscnensBaHn BapuaHTu
TO e no-Hucko ¢ 1,2% npu JIMCTHOTO
TpeTupaHe ¢ AmuHo6ecT, ¢ 1,5% npwu
KOHTponata u ¢ 1,9% npu Ekocuct-
ApbaHacu /IMCTHO TpeTupaHe.

Hai-BuCcOKO cbabpXaHue Ha opra-
HUYHW KUCENMHW e perucTpupaHo npu
BapuaHT Ha No4BeHO TpeTupaHe ¢ EkocucT-
ApbaHacn — 0,99%. 3a ocTtaHanute Tpwu
BapuaHTa e yCTaHOBEHO, Ye CbAbpXaHUeTo
Ha OpraHW4yHW KUCENWHW € MO-HUCKO,
CboTBETHO C 0,4% 3a NIMCTHO TpeTupaHe ¢
Ekocuct-ApbaHacu, npu NMCTHO TpeTupaHe
¢ AmunHob6ecTt ¢ 0,5% n 3a KoHTponarta c
0,14%.

Mpe3 npegxogHaTa rogvHa CbAbp-
XaHMEeTo Ha OpraHWyHW KUCE/SIMHW € no-
HUCKO 1 Bapupa He3HaunTesiHo 0,80-0,84%.
CbAbpXaHWEeTO Ha OpraHWyHU KUCesIMHN
npe3 BTopara rogyHa Ha onuirta e c no-
BUCOKM cTolHOCTK 0,85-0,99%.

Mo OTHOLEHWe Ha KOINYECTBOTO
ObbunHM  BellecTBa, pe3yntatute B
Tabnvmua 2 oTumTar 3a KOHTpo/nara Hai-
BUCOKM CTOMHOCTM — 0,440%, pgokato 3a
ocTaHa/mMTe TpW BapuaHTa Ha JINCTHO W

An important indicator of fruit
quality and their suitability is the content
of total sugars (Minev and Stoyanova,
2005).

In the variant of foliar treatment
with the organic fertilizer ’'Ecosist-
Arbanasi’ had the highest content of total
sugars - 11.64%. In the other variants it
was lower - by 0.26% in the control, by
1% in 'Aminobest’ leaf application and by
1.43% in the variant with soil application
with 'Ecosyst-Arbanasi'.

Table 2 presents the results of the
study conducted in the second year of the
experiment. It was found that the dry
matter content did not differ significantly
from the previous year.

Here is the trend of increasing the treated
soil and leaf variants with the organic
fertilizers 'Ecosist-Arbanasi’ and
'Aminobest’ compared to the control. Dry
matter in the variant of soil treatment with
'Ecosist-Arbanasi’ had the highest
content - 20.5%. In the other variants, it
was lower by 1.2% in the foliar treatment
with 'Aminobest’, with 1.5% in the control
and 1.9% in the variant with leaf
treatment Ecosist-Arbanassi.

The highest content of organic
acids was recorded in the soil treatment
with 'Ecosist-Arbanasi’ - 0.99%. For the
other three variants, the organic acid
content was found to be lower,
respectively with 0.4% for the leaf
treatment with 'Ecosist-Arbanasi’, 0.5%
for the leaf treatment with 'Aminobest’
with 0.5% and for the control with 0.14%.

In the previous year the content of
organic acids was lower and varied
insignificantly from 0.80-0.84%. The
organic acid content in the second year of
the trial had higher values of 0.85-0.99%.

Concerning the amount of tanning
substances, the results in Table 2 report
the highest values for the control -
0,440%, while for the other three variants
of foliar and soil treatment with 'Ecosist-
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noyBeHo TpeTupaHe ¢ Ekocuct-ApbaHacu n
AMUHOGECT Te ca abConiTHO efHakBu —
0,367%.

Mpn cbnoctaBsaHe Ha MoJlyyeHUTe
JaHHM npe3 ABeTe roAvHW Ce YCTaHOoBABA,
ye npes3 BTOparta rofuHa Ha npoBefeHOTO
uscneasaHe, CbAbPXaHWETO Ha AbOUNHU
BeLLecTBa e NoYvtu Aga NbTW No-Masiko.

OT HanpaseHWs BUOXUMUYEH aHasIn3
npes BTOpara roAuvHa ce YCTaHOBW, 4e
CbAbPXaHWETOo Ha [/1loKo3a MNpu KoOHTpoa-
Ta e Han-B1CoKo — 4,57%. MNpn BapruaHTuTe
Ha TMOYBEHO U JIMCTHO TpeTupaHe C
EkocucT-ApbaHacu CTOHOCTUTE ca
WAEHTMYHO no-Huckn ¢ 0,23%. 3a BapuaHTa
Ha /NNCTHO TpeTupaHe ¢ AmuHobecT
CbAbpPXaHWETO Ha [/1l0Ko3a € MO-HUCKO C
0,81% cnpsMO KOHTpoiaTa.

Mpn cbnocTaBsaHe Ha MOJsyYeHUTe
JaHHM OT [BeTe ToAMHU Ha npoBefeHUst
onuT € BWAHO, 4Ye Mpe3 BTopara roavHa
CbAbPXaHWETO Ha [/10K03a € C MO-BUCOKU
CTOMHOCTN MPW BCUYKN ONUTHW BapuaHTn u

npu YeTupuTe BapuaHTa Bapupa B
CTOWMHOCTK 3,76-4,57%.
3a TpuTe BapuaHTa — KOHTPONa,

MoYBeHO WM JIMCTHO TpeTupaHe c EkocucT-
ApbaHacu cbAbpXaHueTo Ha ppykTo3a e
2,8%, pokato 3a 4YeTBbPTMA  ONUTEH
BapuaHT Ha NUCTHO  TpeTupaHe ¢
opraHnyHuss Top AMMHOGECT, TO € HaW-
BUCOKO — 3,07%.

CbabpxaHueTo Ha hpykTo3a npes
nbpBata TrofuvHa Ha onurta 3a TpuTe
BapuaHTa Ha No4YBEHO W SIMCTHO TOpeHe e
Mo-HUCKO, CbC cToHOCTM  3,03-3,31%,
cnpsMo  KoHTponata-3,88%, HO npes
BTOpara rogMHa  fICHO nponuyasa
TeHaeHuusTa KbM nosuLlaBaHe
CbAbpXaHueTo Ha cpykTosa 2,8-3,07% 3a
TpuTe BapvaHTa Ha TOpeHe, [OoKaTo npu
KOHTponaTa 710 € 2,8%.

Mpe3 BTOpaTta roguHa Ha onuta npu
KOHTpoO/aTa CbAbpXaHWeTO Ha 3axaposa e
Han-Bncoko — 7,08%, gokato npu ocTaHa-
nnTe Tpy BapraHTa To € No-HUCKo ¢ 3,7%.

CbabpxaH/eTo Ha 3axapo3a B
uscneasaHuTe nnofoBe MNpe3 nbpeara
roivHa Bapupa He3HauuTesIHo, KaTo 3a
KOHTponaTa TO € C MOo-BWCOKa CTOMHOCT —
4,50%. MNMpn ocTaHanuTe Tpu BapuaHTa Ha
TOpeHe 3axapos3aTta € C MO-HWUCKW CTOM-
HocTu — 3,45-4,50%. MNpe3 BTOparta rognHa

Arbanasi’ and ’'Aminobest’
absolutely equal - 0,367%.

they are

When comparing data obtained
during both years it was found that in the
second year of the research, the content
of tanning substances was almost twice
as low.

Biochemical analysis in the second
year showed that the glucose content in
the control was the highest - 4.57%. In
the soil and foliar treatment variants with
'Ecosist-Arbanasi’ the values are
identically lower by 0.23%. For the variant
of leaf treatment with 'Aminobest’, the
glucose content was lower by 0.81%
compared to the control.

When comparing data obtained
from both years of the experiment, it is
evident that in the second year the
glucose content was higher in all
experimental variants, and in the four
variants it varied between 3.76-4.57%.

For all the three variants — control,
soil and leaf treatment with ’Ecosist-
Arbanasi’, the fructose content was 2.8%,
while for the fourth experimental variant
of leaf-treatment  with 'Aminobest
fertilizer’, it was the highest - 3.07%.

The fructose content in the first
year of experiment for the three variants
of soil and foliar fertilization was lower,
with values of 3.03-3.31%, compared to
the control-3.88%, but in the second year
there was an evident tendency to
increase the fructose content to 2.8-
3.07% for the three fertilization variants
while in the control it was 2.8%

In the second year of experiment
the sucrose content was highest - 7.08%,
while in the other three variants it was
3.7% lower.

The sucrose content of the studied
fruits during the first year varied
insignificantly, having a higher value for
the control — 4.50%. In the other three
fertilization variants, sucrose had a lower
value of 3.45-4.50%. In the second year
of the experiment, the difference in
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Ha onuTta nposMyasa pasfnvkara B CTOWHOC-
TUTE Ha KoHTponata — 7,08%, n T1e3n Ha
ocTaHanute Tpu BapuaHTa — 4,01-4,04%,
KbAEeTO CbAbpXaHMeTO Ha 3axapo3a e
Hamasifa10 NoYTN ABa NbTU.

CbabpxaHVeTo Ha o6y 3axapu
npw KOHTpoNaTta € C Ha-BUCOKN CTONHOCTU
— 14,45%. lNpu BapuaHTUTE Ha NOYBEHO U
NINCTHO NpuoxeHue Ha EkocucT-ApbaHacu
Te ca no-Huckn ¢ 3,3%, a 3a BapvaHTa Ha
JINCTHO  npwioxeHne ¢ AmMuHobecT
CbAbpXaHneTo Ha obwm 3axapu e ¢ 3,58%
Nno-mMaJsiko, B CpaBHEHME C KOHTpo/1aTa.

KonnyectBoTo Ha 06wWMTe 3axapu B
nnofoBeTe npe3 nbpBaTa roavHa Ha
npoBefeHNTe un3cneiBaHus € no-Masiko
10,21-11,38%, cnpsiMo Konn4yectBoTo U
npes cneppallata rogMHa, KoeTo Bapupa B
cToliHocTute 10,87-14,45%.

control values are evident — 7.08%, as
well as those in the other three variants —
4.01-4.04%, where the sucrose content
decreased almost twice.

The total sugar content in the
control had the highest values — 14.45%.
In the soil and foliar applications of
'Ecositst-Arbanasi, they were lower with
3.3% and for 'Aminobest’ foliar
application the total sugars content is
3.58% less than the control.

The total amount of total sugars in
fruits during the first year of the studies
was less 10.21-11.38%, compared to the
amount in the next year, which ranges
from 10.87-14.45%.

Tabnnuya 2. BUOXMMMYEH CbCTaB Ha CBEXW MaoAoBe OT C/AUBOB copT ,,CTeHneid” -

2016 roguHa

Table 2. Biochemical composition of fresh fruit of "Stanley" plum - 2016

Cyxo OprannyHn Ov6unHm  awokosa opyktosa 3axaposa O6wm
BELLECTBO KWCENMHM BellecTBa 3axapu
BapuaHTt/Variant Dry Organic  Tanning  Glucose Fructose Sucrose  Total
matter acids  substances sugars
% % % % % % %
KoHTpona/Control 19,0 0,85 0,440 4,57 2,8 7,08 14,45
EkocuncTt-ApbaHacu
noyseHo/Ecosist 20,5 0,99 0,367 4,34 2,8 4,01 11,15
Arbanasi soil 0,8%
EkocucTt-ApbaHacu
nncTHo/Ecosist 18,6 0,95 0,367 4,34 2,8 4,01 11,15
Arbanasi leaf 0,8%
AmunHobecT
nuctHo/Aminobest 19,3 0,94 0,367 3,76 3,07 4,04 10,87
leaf 0,9%
N3BOAN CONCLUSIONS

YcTaHOBEHO €, Ye TpeTupaHeTo C
TeYyHMTEe opraHnyHum Topose AMUHOGECT K
Ekocuct-ApbaHacn Boam A0 yBesMyeHune
Ha CbAbpXaHMETO Ha CyXO BeLlecTBO B
n3cniefiBaHUTe Nj040Be Ha CriMBa.

Mo OoTHOLWEeHWe Ha CbObPXAHUETO
Ha (pyKkTOo3a Ce YyCTaHOBsiBa, Y€ Haii-
nobpe noesnMsBa  TpeTUpaHeTo C
AmMMHOGECT.

lMpoBeneHnTe wnscnensaHns OTYU-
TaT TeHAEHUMs 3a noBullaBaHe CTOWHOC-
TUTE Ha nokasaTesiMTe CyxXO BELLECTBO,

It was found that treatment with the
organic fertilizers  'Aminobest  and
'Ecosist-Arbanasi’ resulted in an increase
in dry matter content of plum fruit.

In terms of fructose content, it was
found that 'Aminobest’ had the best
influence in the treatment.

The research carried out has
shown a tendency to increase the values
of dry matter, fructose and organic acids
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opykTo3a u opraHndHK kucenuHu B | in fruit of 'Stanley’ plum, which are one of
nnogose Ha cnua copT CTeHnein, kouto | the main determinants of fruit quality.

ca efHW OT OCHOBHWUTE 3a onpegensiHe

KauyecTBOTO Ha NiogoBeTe.
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Investigation of the rootstocks ‘Docera 6*,Garnem’
and ‘Greenpac’ in nursery

Valentina Bozhkova* and Marieta Nesheva

Fruit Growing Institute, 12 Ostromila Str., 4004 Plovdiv, Bulgaria

PE3IOME

KaTo nognoxka 3a cNMBOBUTE COPTO-
BE y Hac ce M3nosi3Ba CU/IHO pacTawaTa
ceMeHHa nognoxka maxaHka (P.cerasifera
Ehrh.), a npu npackoBata ce HanoXxu nNos-
noxkata GF677.

3a VHTeH3urkaunsa Ha CNMBOBOTO
npou3BoACTBO € Heobxogumo pJa ce
OTKpve noaxofgswa cnabo pactawa nos-
NOXKa, a npu npackosara fa ce TecTBar U
HOBW NOAJ/10XKN OCcBeH GF677.

B nuTOMHUK npe3 nposetra ca
3acaZleHu UH BUTPO NpousBefeHn cnep-
HUTe nognoxku: Jouepa 6 3a cnueBa u
NapHem u [pumHnak 3a npackoBa W
6ageM. B npeavHn Hawuy uscnefBaHus
n TpUTe TMOAMOXKM MNokasaxa [Jobpa
TO/IEPaHTHOCT KbM BMpyCca Ha LlapkaTta
npu ectectBeH (QOH Ha 3apasa. lMpean
ce3oHa Ha obnaropofsiBaHe e U3BbpLUEH
6uomMeTpuyeH aHanu3, BKIKOYBALL U3Mep-
BaHe Ha obLiaTa BucoumMHa n gebenvHa B
30HaTa Ha npucaxgjaHe u oTyuMTaHe npo-
LeHTa Ha CTaHAapTHW MoAsoXku. [lpes
aBrycT B roguHara Ha npucaxgaHe noj-
NOXKUTE ca o6s1aropofieHn, a Ha cnepnga-
uarta roguHa e OT4yeTeH MnpoueHTa Ha
npovssefeHuTe ApbBYeTa, cnpsAmMo 6pos
Ha npucageHuTe MnoA/IoKKWA. YCTaHOBEHO

SUMMARY

In our country the most used
rootstock for plum cultivars is the vigorous
seedling P.cerasifera Ehrh. For peaches
the most common rootstock is ‘GF677".

For intensification of the plum
production it is necessary to be found a
suitable low-vigorous rootstock, and for
peaches tests with new rootstocks except
‘GF677" are needed.

In the spring of 2014 in vitro
produced rootstocks ‘Docera 6‘ used for
plums, ‘Garnem‘ and ‘Greenpack‘ used
for peaches and almonds were planted in
nursery. In a previous study all the tree
rootstocks showed a good tolerance to
the Plum Pox Virus in a natural
background of contamination. Before the
grafting season a biometric analysis were
done. Total height and stem diameter in
the area of budding were measured and
the percentage of standard rootstocks
was calculated. In August 2014 the
rootstocks were budded. A year later the
percentage of the obtained trees to the
grafted rootstocks was calculated.

It was found that all rootstocks ware
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e, Ye n npu TpuTe MNOANOXKA ce Mnony-
yasaT rofHuv 3a npucaxpiaHe B roguHara
Ha 3acaxgjaHe, Kato nopsoxkara [puuH-
nak npepactea. lNognoxkarta Houepa 6
nokassa fobpa CbBMECTUMOCT C npuca-
[eHuTe copToBe, HO TpsibBa Aa ce U3SCHU
nosefeHvieto U Npu 3apassiBaHe Ha npu-
cafiHVKa C BMpyca Ha wapkata. Noaiox-
Kata [apHem ocurypsiBa BWUCOK NPOLLEHT
npov3eefeHn ApbBUYeTa, cnpsiMo 6pos Ha
npucageHuTe noasoxXkKW, a ¢ nogoxkara
puuHnak Tpsa6Ba aa ce nposegaT AOMNbII-
HUTENHW n3cnensaHus.

KntouoBu AyMu: NOASIOXKN,
Jouepa 6, puuHnak, [apHem, cnvBa,
npackosa

YBO/,

Kato nognoxka 3a cnvMBoBuTe cop-
TOBE Yy Hac ce M3rnos3Ba CUHO pacTsLla-
Ta ceMeHHa nognoxka mkaHka (P.cerasifera
Ehrh.). ima rpaguHn cb3gageHn cbC 3a-
KyneH oT yyx6buHa nocagbyeH maTepuar,
npucageH Ha K/loHOBaTa  MOAJ/I0XKKa
Myrobalan 29C wnn BaBuT, KOUTO KaTto
uano nposieasat gobpa CbBMECTUMOCT C
npucajeHnTe copToBe W npugasar pas-
JIMYHa pacTexHa cuia Ha npucagHuumTe
(Olson et al., 1990; Stefanova et al., 2009;
Yordanov et al.,, 2015). Mpu npackoBaTa
Cce Hau10kKn koHoBata nogsioxka GF677,
nopaan gobpa CbLBMECTMMOCT C MpPacko-
BEHUTE COPTOBE W TOJIEPAHTHOCT KbM
rnoyseHara ymopa, HO Hapef C ToBa ce
TecTBaT M HOBMW MOAJIOXKKN 3a TO3W OBO-
weH Bua (Hudina et al., 2015; Remorini et
al., 2015; Xiloyannis et al.,, 2007). 3a
WHTEeH3U(MKaLMsA Ha CAMBOBOTO MPOU3-
BOACTBO € Heob6xoAMMO fa ce OoTKpue
noaxofsuia cnabo pacrawa nog/oxka, a
npu npackosaTa fa ce TecTBaT W HOBU
nog/oxkn oceeH GF677. lMpu nscnepnsa-
He 3a YCTOMYMBOCT Ha HSKOW MOAJI0XKKU
KbM BMpyca Ha Lapkata B paioHa
Mnosgus, MHOro f[o6pu pesynratm ca
noslydyeHV npu noasioxkara 3a Cc/vsa
Jouepa 6 u 3a npackoBa [apHem u
MpuuHnak (Milusheva and Bozhkova,
2015). Tbli Kato WM3BECTHW [HaHHW KMa
camMO0 OTHOCHO BeretaTtuBHUTE UM NPOSBU

suitable for grafting in the same year
when they were planted. The peach
rootstock ‘Greenpack* overgrew.

‘Docera 6 showed very good
compatibility with the grafted cultivars but
it is necessary to be clarified it's behavior
after infection with PPV of the grafts.
‘Garnem‘ rootstock provides a high
percentage produced trees to the number
of grafted rootstocks. ‘Greenpack‘ should
be investigated further.

Key words: rootstock, ‘Docera
6','Garnem’, ‘Greenpack’, plum, peach

INTRODUCTION

In our country the most commonly
used rootstock for plums is the vigorous
seedling P.cerasifera Ehrh. There are
orchards planted with purchased from
abroad plant material. The cultivars are
grafted on the clone rootstock ‘Myrobalan
29C' or ‘Wavit'. These rootstocks show a
good compatibility with the grafted
cultivars and induce different vigour
(Olson et al. 1990, Stefanova et al.2009,
Yordanov et al. 2015). For producing
peach propagation material the most used
rootstock is ‘GF 677, because of its good
compatibility with almost all peach
cultivars and its tolerance to tired soils.
Moreover new rootstocks for this fruit
species are tested (Hudina et al. 2015,
Remorini et al. 2015, Xiloyannis et
al.2007). For intensification of the plum
production it is necessary to be found a
suitable low-vigorous rootstock, and
peach cultivars should be tested with new
rootstocks except ‘GF 677"

In a previous study concerning resistance
of some rootstocks to the Plum Pox Virus
conducted in the region of Plovdiv, were
obtained very good results for ‘Docera
6‘,'Garnem‘ and ‘Greenpack’ (Milusheva
and Bozhkova, 2015). Since there is data
only for their vegetative growth in nursery
(Bozhkova; 2009), it was set a new trial
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B nuTomMHUK (Bozhkova, 2009) 6e 3ano-
XEeH OonuT 3a Mno-AeTaliiHa OueHKa Ha
NPUro4HOCTTa MM KaTO NOAIOXKM.

MATEPWNAN N METO4WA

Mpe3 mapt 2014 r. B NUTOMHUK Ha
WHctutyTa no osowapctso - [lnosavs
6sixa 3acafeHn WMH BUTPO NpoOU3BeLEHU
nogsiokknm 3a cnuea — fouepa 6 u 3a
npackoea 1 6agem apHem u puMHNak.
Moagnoxkata fouepa 6 e xnbpua mexay
C/MBa M [MKaHka M ce npenopbyBa KaTo
nognoxka 3a cnvea. puuHnak [Prunus
persica (L.) Batsch x P. davidiana (L.)
Batsch] x [P. dulcis (Mill.) D.A.Webb x P.
persica] e cnoXxeH xnmbpug, ¢ y4acTmeTo Ha
BMOBETE NpackoBa U 6agem n e noaxo-
[SLL, KaTo Mo 10XKa 3a Te3n BUAOBE U 3a
kalicna (Pinochet, 2010). lNognoxkarta
lapHeM cbwo e xubpua, NonyyvyeH oOT
KpbCTOCKa Mexay 6agem M npackosa —
Prunus amigdalus x Prunus persica
(Nemared peach). Wsnonsga ce 3a
noanoxka Ha npackosu, 6agem u popu
npu Hskou BugoBe civeu. OT BCEKN BUA
b6sixa 3acageHn cnegHuTe  MOAJIOXKU:
Jouepa 6 — 269 6p., MapHem 99 6p. u
MpuuHnak 45 6p. N3BbpLIeHn 65sxa theHo-
NIOTUYHN HabNAEHMS CBbP3aHM ¢ garaTta
3a nosiBa Ha nuctata. lNpean ce3oHa Ha
obnaropogsBaHe e 13BbLpLUEH BromeTpu-
yeH aHasim3 Ha no 30 NoA/IOXKN M3bpaHn
paHLOMMU3NPaHOo Mo usAnara Ob/HKMHA Ha
pefa B rpynu no 5 noasioxkn. AHaNu3bT
BK/IIOYBA U3MepBaHe Ha obuiata BUCOYU-
Ha n gebenvHa B 30HaTa Ha npucaxgaHe
W OTYMTaHe MpOoLEeHTa Ha CTaHAapTHU
noanoxku. MNMpes aBrycT BCUMYKN 3acafeHu
NOA/IOKKN Ca NpUCafEHN KakTo criefga:
cnvBoBaTa nogsioxka fJlocepa 6 cbec cop-
ToBeTe Voito, TonruraHT nmoc u CTek-
newn, nognoxkara MapHem ¢ PeaxenBbH,
FnoyxeinBbH N CbHKpecT, a punHnak e
npucageHa cbc copTa PepgxeiiBbH. lNpes
2015r. e onpegeneH 6poAT Ha NpousBe-
JeHuTe [apbBYeTa CNpsAMO 3acafjeHuTe
noanoxkn. [laHHuTe ca 06paboTeHn
cTaTUCTMYECKM NO MeToda Ha [bHkaH
(Steele and Torrie, 1980).

for a detail evaluation of their suitability as
rootstocks.

MATERIAL AND METHODS

In March 2014 the in vitro produced
rootstocks for plum — ‘Docera 6' and for
peach and almond ‘Garnem‘ and
‘Greenpack’ were planted in a nursery in
the Fruit Growing Institute - Plovdiv.
‘Docera 6' is a hybrid of plum and
myrobalan plum and is recommended as
a rootstock for plum. ‘Greenpack’ [Prunus
persica x P. davidiana] x [P. dulcis x P.
rersica] is a complex hybrid included the
types of peach and almond and it is
suitable for these two species and apricot
(Pinochet, 2010).

‘Garnem’ also is a hybrid from a cross
between almond and peach — Prunus
amigdalus x Prunus persica (Nemared
peach). It is used as a rootstock for
peach, almond and even certain plum
cultivars.

The number of planted rootstocks was:
‘Docera 6' — 269, ‘Garnem'— 99 and
‘Greenpack’— 45 pcs. The date of leaf
occurrence was observed. Before the
grafting season biometric analysis of 30
randomly selected rootstocks along the
entire row in groups of 5 was done.

Total height and stem diameter in the
area of budding were measured and the
percentage of standard rootstocks was
calculated. In August, all planted
rootstocks were budded as follows:
‘Docera 6' with cultivar ‘Jojo‘,"Topgigant
plus‘ and ‘Stanley','Garnem‘ with the
peach cultivars ‘Redhaven’,'Glohaven’
and ‘Suncrest’ and ‘Greenpack' was
budded with the cultivar ‘Redhaven'. In
2015 the number of the produced trees to
the grafted rootstocks was calculated.
Data were statistically processed by
Duncan'’s test (Steele and Torrie, 1980).
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PE3YJITATN N OBCBXAAHE

Cnopef, HanpaseHuUTe dheHos0rny-
HU HabnwdeHusa nossara Ha nmucrta npu
lapHeM 1 puuHNak e otbenasaHa Ha 24
MapT, a npu Jouepa 6 Ha 28 mapT.
MopnioxkUTe ca OTrexpaHu npu KOH-
BEHUMOH&aUTHa arpoTexHuka. 3a nepuog ot
5 mecela, OT HA4Ya/10TO Ha 3acaxgaHeTo
[0 BpeEMeTo Ha u3mepBaHe, u3cnepasa-
HUTE MOAJIOKKN Cca OOCTUTHa/IM pasfnyHa
BMCOYMHA U gebenvHa (Tabnuua 1). Haii-
HMCKa cpefHa BUCOYMHA e U3MepeHa npu
Jouepa 6 — 70 cm. Hait-HuckoTo pacTte-
HWe OT Tas3u MOoAJIoXKa e C BUcoYnHa 48
cm, a Hai-BncokoTo ¢ 102 cm, Ho 73% oT
pacTteHusiTa ca C BUCOYMHA Mexay 60 u
80 cm. CpefHO ycTaHOBeHaTa BUCOYMHA
npu NapHem e 85.2 cm, KaTo pacTeHneTo
C Hali-masika BMco4YMHa e 37 cm, a ¢ Hali-
ronama 103 cm. Mpu Tasn nognoxka 70%
OT pacTeHusiTa ca C BUCOYMHATA MeXAy
80 n 90 cm. lMopgnoxkara punHNak ce
OoT/IMYaBa, CTaTUCTMYECKU [oKas3aHo, OT
ocTaHa/IMTe f[Be W Mpu Hes e usMepeHa
cpegHa BucounHa 124 cm. Hai-HMCKOTO
U3MepeHo pacTeHne e 50cm, a Haii-
Bucokoto 152 cm. Kato usano un tpute
NoASIOKKM ca [AOCTUrHaAW noaxodsiua
BMCOYMHA Npeau ce3oHa Ha ob6naropo-
AaBaHe. [le6ennHata Ha MOAJOXKATE B
30HaTa Ha npucaxpgaHe vma no-rosAma
TEXECT TMpu TAXHOTO OKavyecTBsBaHe.
Hali-0obpn ca Te3nm pacTeHusi, 4uiiTo
gnameTtbp e B rpaHuym 8-10 mm. Karto
npepacsvm ca OTYEeTEeHU MOASIOKKA C
pebennHa Hag 12 mm. Hair-go6pu
pesyntaTtu ca nosydeHun npu Jouepa 6 —
camo 3% npepacny NOAMOXKN W npu
MapHem cvotBeTHO 10%. lNpu noaox-
kata pumHnak 100% oOT pacTeHuATa ca
npepacnu. CpegHata gebenvHa e 13 mm,
[loKa3aHo Hali-ronsiMa B CpaBHEHWe C
ApyruTte ABe uscnenBaHun Nnoasioxkku, Kato
30% oT pacTeHusita ca C pAebenvHa
Mexagy 14 v 16 mm. OnpegeneHo Tasu
NMoAsIoXKKa Nnokassa MHOIO CU/IEH PaCTEX.

RESULTS AND DISCUSSION
According to phenological
observations the appearance of the
leaves on ‘Garnem‘ and ‘Greenpack' was
on March 24" while leaves on ‘Docera 6'
appeared 28" of March. The rootstocks

were grown under conventional
agricultural practices. For a period of 5
months from the planting to the

measurement time, all of them were
different according to their height and
stem diameter (Table 1). Lowest average
height was measured for the ‘Docera
6‘plants — 70 cm. The shortest plant was
48 cm high, and the highest - 102 cm, but
73% of them were between 60 and 80 cm
high. The mean calculated height for
‘Garnem’ is 85.2 cm, the plant with the
lowest height is 37 cm, while the biggest
measured height is 103 cm. Seventy
percent of this rootstock plants were high
80-90 cm. Between these two rootstocks
and ‘Greenpack' the differences are
statistically proven. For ‘Greenpack’ the
mean plant height was 125 cm, the
shortest plant was 50 cm and the highest
- 152 cm. In general, all three rootstocks
have reached the desired high before the
grafting season. The stem diameter in the
grafting area is more important for their
assessment.

The best rootstocks are with
diameter 8-10 mm, the ones with diameter
above 12 mm are reported as overgrown.
The best results were obtained with
‘Docera 6' and ‘Garnem‘— resp. 3% and
10% overgrown rootstocks. All 100% of
the ‘Greenpack’ plants were overgrown.
Their mean diameter was 13 mm,
obviously the greatest in comparison with
the other two tested rootstocks. The stem
diameter of 30% of the ‘Greenpack‘plants
was 14 to 16 mm. Definitely this rootstock
has a high vigor.
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Tabnuua 1. BuomeTpnyeH aHa/In3 Ha NOAJI0XKN 3a CMMBa 1 Kalicus
Table 1. Biometric analysis of plum and peach rootstocks

MNoanoxka BucounHa  [eb6envHa B 30HaTa IMpoLeHT Ha HecTaHZapTHN
Ha npucaxgaHe (Npepacnn) NoAoXKN
Rootstock Height Stem diameter Percent of nonstandard
(cm) (mm) (overgrown) rootstocks
Docera 6 70bc* 8.4c 3
Garnem 85.2b 9.3b 10
Greenpack 124a 13.1a 100

*Different letters in the same row/column indicated significant difference ( p<0.05)

Ot nognoxkara [fouepa 6 ca npu-
cageHn 38 pacteHus cbc CTeHnein (kato
cTtaHgapT), 37 6p. ¢ TonruraHT nawc n 194
6p. ¢ Woiio (Tabnuua 2). CpegHusT npo-
LEeHT Ha npuxsallaHe 3a TpuTe copTa e
60.4% 1 ce ALK Ha U3KIHUUTESNTHO
HWCKMSA NPOLIEHT Npou3BefeHn ApbBYeTa OT
copta CteHnnein — 18.4%. MNpu ToBa ABE OT
nosiyyeHmTe ApbBYEeTa Ca HecTaHOapTHW.
Bb3MOXHUTE MNpuyMHM 3a ToBa ca ABe:
TEXHUYECKM W Ha/lMyMe Ha BUPYC Ha Lwap-
KaTta B 13MNo0/3BaHUTe Kanemu. TeXHUYEeCKu-
Te MPUYMHMU MOXe Ja ca Hefobpe CbXx-
paHeHu Kanemu uunm npucaxjaHe B rope-
O Bpeme, NpU KOETO ce e MOosy4nno
3acbxBaHe N HEBB3MOXHOCT 3a 0bpasysa-
He Ha Kaslyc. MHOro BeposATHa MnpuyvHa e
Ha/MuMe Ha BMpyca Ha Luapkarta B HAKOW OT
Kasiemute npu KOeTo, Mbhkata He ce
pa3BuBa. TakaBa e peakuuaTa Ha Mo 10X-
KaTa KbM BUpYyca, cnopes asTtopute U. Haii -
BMCOK NPOLEHT ApbBYeTa e MOoMyvyeH Cbe
copta Moiio — 92.7%, KOoeTo nokassa, ue
noasioxkara e noAxoAsuia 3a 1031 CopT, HO
Tpsa6Ba fa ce vMMma npeasui, ve Toli e u
€AUHCTBEHMS COPT YCTOWUMB Ha Bupyca Ha
wapkaTta. [ob6bp pesyntar e MonyyeH u
CbC copTa TonruraHT nsc, Makap ye pas-
nukata cnpsmo Moiio e gocta ronsma —
22.5%. O4yeBMAHO Tasu HOBa W Henpoy4sa-
Ha focera nog/ioxka Tpsésa fa ce nsnuta
W C ApYyrn copToBe, KaTto ce oTuuTa BAUS-
HMETO Ha BuMpyca Ha Llapkata BbpXy
pesyntatute oT npucaxpgaHeto. OT egHa
cTpaHa, 04eBMAHO Npou3BedeHUTe apbBYe-
Ta we 6baar uMcTn OT BUpYCa Ha Liapkara,
HO OT gpyra npu 3apassiBaHe Ha npucagHu-
Ka (4pe3 KasieMnm unM B NUTOMHMKA WK B
HOBO3acajeHaTa rpaguHa) gpbBuyeTarta e
oTMMpaT W LWe ocTaBa caMO NoAJioxXKara.
ToBa 6M 6Guno ronam npobnem 3a

With the plum cultivar ‘Stanley’ (as
a standard) were grafted 38 plants of the
‘Docera 6' rootstock, with ‘Topgigant plus’
— 37 and with ‘Jojo* - 194 plants (table 2).
The mean percent of successful grafted
rootstocks is 60.4% and is due to the
extremely low percentage of the trees
produced with the ‘Stanley' cultivar —
18.4%. Moreover, two of the produced
trees are nonstandard. There are two
possible reasons for this: technical and
the presence of the Plum Pox Virus in the
budsticks. The technical reasons may be
bad storage of the budsticks or buddung
in a very hot weather conditions which
has prevented of callus formation. A very
probable cause is the presence of the
PPV in some of the budsticks and thus
the scion cannot develop on ‘Docera 6
According to the breeders, this rootstock
reacts that way when the grafted bud is
infected. The highest percentage of
produced trees was with ‘Jojo'— 92.7%,
indicating that the rootstock is suitable for
this cultivar, but it should be take in mind
that only this cultivar is known as
resistant to PPV. A good result was also
obtained with ‘Topgigant plus’, although
the difference compared to ‘Jojo* is quite
large — 22.5%. Apparently this new
rootstock should be tested with other
cultivars and the impact of the virus on
the produced trees should be reported,
too. On the one hand the produced trees
will be free from PPV but on the other
when the scion gets infected (by
budsticks, in nursery or in a new orchard)
the whole tree could be possible to die.
This would be a very big problem for the
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CNMBONpoM3BOACTBOTO. B nocnegcrteue
MOXEe [a Ce OKaxXe 4ye nopsoxkara Moxe
Ja ce 13nos3Ba caMo C YCTOWYMBU COp-
TOBEe, KakbBTO M3BECTEH 3acera € camo
Voito. MMpes nponetta Ha 2016r. ca
3acafleHn B rpaavHa COpTOMOA/I0XKKOBUTE
KOMOWHauMnM oT TonruraHT M/c, BbPXY
nognoxkata flouepa 6 u Voiio Bbpxy
Jouepa 6, KoeTo We faje Bb3MOXHOCT Aa
ce npocnean NOBEAEHVMETO Ha npucage-
HUTe ApbBYeTa B C/vMBOBaTa rpagvHa u ga
Ce U3SICHM BbMNpoca OTHOCHO U3M0/13BaHETO
Ha noasoxkara.

plum fruit production. As a result the
rootstock may subsequently be used only
with resistant cultivars. The only one
known so far is ‘Jojo'. In the spring of
2016 in an orchard are planted the
rootstock/cultivar combinations
‘Topgigant plus‘on ‘Docera 6' and
‘Jojo"./'Docera 6' which would give us an
opportunity to track the development of
the trees and to clarify questions
regarding the use of the rootstock.

Tabnuua 2. PesyntaTn oT NpoyyBaHe B NUTOMHUK Ha TPU MOA/10XKKM
Table 2. Results of the study of the three rootstocks planted in nursery

Mognoxka [lNpucageH

Bpoii npucagenn Bpoit npoussBegeHn

MpoueHT npon3Be-

copT pacTteHus ApbBUeTa [EHN gpbBYETa
Rootstock Grafted Number of Number of produced Percent of
cultivar grafted plants trees produced trees
Garnem Redhaven 26 23 88.4
Garnem  Glohaven 26 21 80.7
Garnem  Suncrest 47 44 93.6
CpegHo / Mean for Garnem 87.5
GreenpackRedhaven 25 17 68.0
Docera 6 Stanley 38 7 18.4
Docera 6 Topgigant 37 26 70.2
plus
Docera 6 Jojo 194 180 92.7
CpegHo / Mean for Docera 6 60.4

CpefHvAT NpoLeHT Ha npounssefeHn
cTaHfapTHU ApbBYyeTa OT MNoAJ10XKaTa
lapHem oOT TpuTe npucageHn coprta e
87.5%. ToBa nokasa pobpa CbLBMECTU-
MOCT Ha nojJioxkKara C npucageHute
copToBe. Hai-BUCOK NPOUEHT ApbBYeTa €
nosiydyeH npu copta CbHKpeckT, ¢ 5.2% no-
BMCOK CMNPSIMO KOHTponata PepaxeliBbH,
JokaTo npu gpyrus copT — [I0yxenBbH,
TO3U MPOLEHT € MO-HUCHK CNPSAMO KOHTPO-
nata ¢ 7.7%. OT nog/ioxkata 'punHnak ca
npucageHn 25 pacTeHusas CbC copTa
PenxeliBbH U npoueHTa Ha nosyyeHuTte
JpbByeTa cnpsamo npucageHute e 68.0%
W 0OCTa NO-HUCHK B CPaBHEHWE C Te3un OT
nogsoxkara MapHem. O4yeBnaHO TO3W MNpoO-
LEeHT He e [oCTaTbyHO BUCOK 3a fJa ce

For the three grafted cultivars on the
‘Garnem‘ rootstock the average rate of
produced standard trees was 87.5%. This
shows a good compatibility of the rootstock
with the grafted cultivars. The highest
percentage produced trees were the
budded with ‘Suncrest’ ones — 5, 2% more
than the control ‘Redhaven‘. The trees
produced with the cultivar ‘Glohaven' were
7.7 % less than the control. Twenty five
plants of the ‘Greenpack’' rootstock were
grafted with the peach cultivar ‘Redhaven’.
The percentage of produced trees
compared to the grafted ones was 68 %
which is much lower percentage than the
trees produced on the ‘Garnem’ rootstock.
Obviously, this percentage is not high
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OLEHN KaTeropMyHo CbLBMECTMMOCTTA Ha
nof/ioxkata ¢ npucageHus copT. M3cneg-
BaHWSATA C TO3M COPT TPS6BA 4@ NPOAb/IKAT.

N3BOAV

Mpu nponeTHo 3acaxpaHe Ha WH
BUTPO NPOU3BELEHN MOASIOKKA 3a C/vBa
[Jouepa 6 v 3a npackosa u 6agem MapHem
n IpuuHNak, ce nonyyasar CTaHAAPTHU
NOASIOKKN, TOAHW 3a NpucaxgaHe B rogu-
Harta Ha 3acaxjaHe.

Mopgnoxkata puMHNakK npepacrtsa
1 TOBa CHWXaBsa MpoLeHTa Ha npuxsatia-
He, 3a KoeTo TpsibBa ga ce paspaboTu
Apyra cxema.

Mopnoxkata Jouepa 6 nokassa
Jobpa CbBMECTUMOCT C MpucageHuTe
copToBe, HO TpsAbBa fa Ce W3ACHU
noseaeHneTo U npn 3apasdBaHe Ha
npucajHuka c BMpyca Ha LiapkaTa.

Mognoxkata [apHem ocurypsisa
BMCOK MPOLEHT Npou3BedeHN ApbBYeTa,
CNpsmMo 6posi Ha NpucageHnTe NoA0XKMN.

C nognoxkata 'puuHnak e Heobxo-
VMO fda ce npoBefaT [OMb/IHUTESHU
Npoy4YBaHuUsi, Tbil KaTto MpPoLEeHTa Mpous-
BefleHN ApbBYeTa OT CTaHAApPTHUSA CopT
PenxeiiBbH cnpsimo apHem e 20% no-
HUCBK.

enough to assess definitely the compatibility
of the rootstock with the grafted cultivar and
the studies with it should continue.

CONCLUSIONS

Spring planted in vitro produced
rootstocks ‘Docera 6° ‘Garnem' and
‘Greenpack’ produce standard plants
which are suitable for grafting in the same
year.

The ‘Greenpack’ rootstock overgrows
and this reduces the rate of produced

trees, so a new scheme should be
developed.

The rootstock ‘Docera 6° shows
good compatibility with the grafted

cultivars, but its behavior when the graft
gets infected should be clarified.

‘Garnem’ rootstock provides a high
percentage produced trees to the number
of the grafted rootstocks.

It is necessary to be conducted
additional tests with the rootstock
‘Greenpack’ because the percentage of
the produced trees with the standard
cultivar ‘Redhaven’ is 20% lower than the
ones on ‘Garnem’ rootstock.
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PE3IOME

M3yyaBaHeTO Ha iiowabepn e
nposegeHo npes nepuoga 2010-2014 .
O6eKT Ha u3cnefBaHe € efVH aHrMAcKU
xnépug iiowa B 13-23/3, KOMTO € BK/IHYEH B
KOMEKUMOHHOTO HacaXAeHne OT Kacuc.
OnpegeneHn ca napamMeTpuTe Ha OCHOB-
HWTE MpuU3HaLu 1 CBOICTBa, XapakTepusu-
paly BereTaTuBHUTE U PENPOAYKTUBHUTE
NPOSIBM Ha pacTeHWEeTo — BUCOYMHA W LUMPK-
Ha Ha xpacTa B ABeTe Nocoku, obpasyBaHe
Ha efHOroOAMLIHN WU3OBHKM, Gpoii OCHOBHU
n3abHKN (CTb6Ma), AnamMeTbp Ha M3AbLHKa,
Terno Ha nnogoBeTe u JO6MB.

MonyyeHnTe cpegHy CTOMHOCTU Ha
OCHOBHUTE MpU3HaUW HX faBaTt AOCTOBEp-
Ha XapakTepucTuka 3a pacTeHMeTo Ha
nowa xmbpug B 13-23/3 , passuBallo ce
npy HawiuTe eKonormyHn Yycniosusa. To
ocurypsia CuneH pactex Ha 3apaBu u
nebenn U3ObHKA, HO Masika U34bHKO-
obpasyBatenHa cnocobHocT. CpepaHaTa
BMCOYMHA Ha pacTeHueTo e 162,24 cm.
LWvpuHaTa Ha XxpacTute KbMm Mexaype-
OneTo n pefa e cboTBeTHO 122,06 cm un
136,00 cm. W3gbHKOOGpa3lyBaTenHara
CnocobHOCT e cnaba a 6posAT Ha niogo-
pasawmte n3gbHkn e 5,00. CouBeTueTo e

SUMMARY

The investigation of jostaberry was
carried out in the period 2010-2014. The
English hybrid josta B 13-23/3 was
studied. It is included in the black currant
plantation. The parameters of the main
characteristics describing the vegetative
and reproductive qualities of plants were
found out — bush height and width,
number of one-year young shoots,
number of main shoots (stems), shoots
diameter, fruit weight and yield.

The average values for the main
characteristics give a real characterization
of josta B 13-23/3 plants grown under the
certain climate conditions of our region. It
ensures strong growth of sound and thick
shoots but insufficient shoot-forming
abilities.

The average bush height is 162.24 cm.
The width of row-spacing and rows of
bushes is 122.06 cm and 136.00 cm. The
shoot-producing ability of plants is slight.
The number of fruit-bearing shoots per a
bush is 5.00. The raceme is a short to
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KbCO [0 CpefHO rposfjye Ha KoeTo ca
pas3nosioxeHn ot 2 Ao 4 usata. CpegHoTo
Tersio Ha eguH nnog e 1,48 g. Mankunat
6poil uBeETOBE CLOTBETHO M NMOAOBE Ha
€[JHO rpo3aye nokassa HUCKWA noTeHumnan
3a poAoBUTOCT Ha xnbpuga. PakTnyeckms
cpefieH fobus oT xpacT e 0,656 kg.

Mpu HawWTe KIMMaTUYHWU YCNOBUS
nowata Moxe da ce OTrnexaa ycnewHo,
HO pogoBuTOCTTa Ha xmbpug B 13-23/3 e
no-HNUcka OT Tas3u Ha Kacuca v uapurpag-
CKOTO rposge.

KntovoBn  gymm:  GUMOMOTUYHK
0ocobeHocTH, npusHauMm, cpeaHn
CTOMHOCTK, XapakTepUCTMKa Ha pacTeHune

YBO/[,

Vowabepn (Ribes nidigrolaria) e
CpaBHMTENIHO HOB SArOAONIOAEH BUA,.
MonyyeH e B pesynTtar OT KPbCTOCBaHe
Ha kacuc (Ribes nigrum L.) u uyapurpags-
cko (6opnvBo, Hemcko) rposge (Ribes
grossularia) n nocnegpalwo KpbCTOCBaHe
¢ Ribes divaricatum. To3n xnbpug ctaea
M3BECTEH B OBOLLAPCTBOTO C HAaMMEHOBa-
HMETO liowa (CbKpalleHne Ha HeMCKuTe
MMEHA Ha Kacuc 1 LLapurpajcko rposge).

WpeATta Ha cenekuuoHepute € no-
JlydaBaHe Ha LEeHHM xubpugwn, cbyeTasa-
WM Hali-gobpuTte kayecTBa Ha poauTen-
ckute chopmn. EAHM OT XxapakTepHute
npusHauM Ha kacuca ca 6esboaunectu
pacTeHuss u BUCOKOBUTAMUHHW M/1040BeE,
a Ha uapurpagckoTo rposge eapu naogo-
BE W YCTONUMBM pacTeHusi KbM 601ecTun n
HenpusaTenn, 0CO6eHO KbM MBMNKOB akap.
MpunaraHeTo Ha MexpaysBupoBaTa (oTAa-
neyeHa) xnbpuamsauns e Tpy4eH npouec,
KOETO Ce Ab/DKM Ha HEKpbCTOCBaemocTTa
MeXay BMAOBETE B pe3y/nTar Ha KOeTo ce
nosly4aBaTt CTEPUIHU XNOPUAHWN PacTeHusI.

MbpBUTE KPBCTOCKN MEXAY Kacuc un
Lapurpagcko rposfe ca HanpaBeHu olue
npe3 1883 r. ot cenekumnoHepa W.Culverwell
B AHrusa. Tlo-kbCHO XubpuamsaymaTa
Mexay [fBaTa Bua e MOBTOpeHa, HOo
pacTeHusiTa OTHOBO Ce Oka3Bar 6e3nsoj-
Hn (Buchenkov, 2015; Tikhonova, et al.
2015). VHTeH3MBHa cenekunoHHa pgen-
HocT BoAn 1 V.B.MunuypuH B Pycus, KONTo

mid-long cluster which has around 2 to 4
blossoms. The average berry weight is
1.48 g. The small number of blossoms
and fruits per a cluster shows the low
fertility potential of the hybrid. The actual
average yield per a bush is 0.656 kg.

Under the climate conditions of
Kostinbrod region, josta can successfully
be grown but the fertility of hybrid B 13-
23/3 is lower than the fertility of black
currant and gooseberry.

Key words:
characteristics, parameters,
values, plant characteristics

biological
average

INTRODUCTION

Jostaberry (Ribes nidigrolaria) is a
relatively new berry species. It was
obtained as a result of the crossing of
black currant (Ribes nigrum L.) and
gooseberry (thorny, German) (Ribes
grossularia) and a subsequent crossing
with Ribes divaricatum. This hybrid
became famous in the fruit growing under
the name josta (an abbreviation of the
German names of blackcurrant and
gooseberry).

The idea of selectionists is to obtain
valuable hybrids combining the best
qualities of the parental forms. Black
currant is characterized by its thornless

plants and high-vitamin fruits, and
gooseberry by its large berries and
resistance to diseases and pests,

especially to big bud mite. The application
of the interspecies (remote) hybridization
is a difficult process due to the inability of
species to cross among one another
resulting in sterile hybrid plants.

The first crossings between
blackcurrant and gooseberry were made
in 1883 by W.Culverwell, a selectionist in
England. Later the hybridization between
these species was repeated, but the
plants again proved to be infertile
(Buchenkov, 2015; Tikhonova, et al.,
2015). An intensive selection activity was
also carried out by I. V. Micurin in Russia,
who crossed ’Shtamovai’ gooseberry
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KpbCTOCBA LIApUrpajicko rposge  copt
LUTamboBblI € Kacucosus copT CesHel,
KpaHgan (Ribes odoratum Wendal.).
MonyueHnTe cemMeHayeTa ca npakTu4ecku
6e3nnogHN. 3anoyHaTtara uscnegosaren-
Cka paboTa 3a BbBeXAaHe Ha LEeHHU
Xnépuam mexay kacuc u 604/MB0O HEMCKO
rposge e nNpoAb/ikeHa OT peauua yvyeHu
(Buchenkov, 2015, Kuzmin, 1960,
Ogoltsova, 1992, Tikhonova, et al. 2015).
M3nonssaiikn  pasnuuHy  CenekuMoHHM
MeToaun (nonunaonaus, 6ekpoc, oTéop Ha
WH(PEKUMOHEH (POH) aHrnncKn mnscneno-
BaTesnim ycnasart ga nsonupar reH ,Ce”, ot

LapurpagckoTo  rposfe, KOHTponupaLy
yCTONuMBOCTTa KbM MbMNkoB akap (Knight,
etal. 1974).

MbpBUAT nnogogasall, — Xxmbpupg,

MeXAy Kacuc W Lapurpagcko rposge e
cb3gageH or R. Bauer npe3 70-Te rogvHu
Ha MuHannsa Bek B Nepmarus (Max Planck),
HapeuyeH iowa. MapanenHo c Hero uscne-
posatensa Muravski B Ope3geH - MNunHuy,
BbBEXaa HOBUTE copToBe iowa — Jochina u
Jochelina. MNpe3 1987 r. R. Bauer n A.
Bauer cb3gaBat Jostaki (Shwarze traub x
Gooseberry — Ribes divaricatum) (Bauer,
1978, Bauer, 1986). B pesyntar Ha
MexayBuaoBM KpbCTOCkM B LUBeuns e
cenexkuymoHupaH Kroma. B YHrapusa A.
Porpacsy BbBexaa copt Rico. B CALL n
KaHaga ce npegnara 3a pasnpocTpaHe-
Hne ob6bpaseua Jostagranda (Barney,
Humer 2005).

LUenta Ha  wu3cnegBaHeto e
n3yyaBaHe Ha HAKOM OCHOBHM Npu3Hauu n
CBOWCTBa Ha aHIMnckna xnbpug nowa B
13-23/3 n BB3MOXHOCTTA 3a HEroBoTo
oTrnexgaHe B paiioHa Ha KocTuH6pog.

MATEPVAJT U METOOU

N3cnegBaHeTo e npoBeAeHO B
onutHata 6a3a B KOCTUH6pOA, KbM VIHCTUTYT
no 3emegenue rp. KiocteHgnn (2010-2014
r.). PacteHmaTa Ha aHruinckmsa xmnbpug
nowla B 1323/3 ca 3acageHn B KONEKLMOHHO
HacaxgeHne no cxema 2.50m x 0.80m.
MoYBEHMAT TUN € W3NYXEH YepHO3eM
CMO/IHULA, CbC C€/labo Kucena peakums Ha
nouysata (pH 5,5-6,5) n Hagmopcka BUCOUK-
Ha 560 m. HacaxeHneTo ce oTrnexga Ha

cultivar with 'Seyanets Krandal
blackcurrant cultivar (Ribes odoratum
Wendal.). The resulting seedlings are
practically unfruitful. The research work
on the introduction of valuable hybrids
between blackcurrant and thorny German
gooseberry was continued by a number of
scientists (Buchenkov, 2015, Kuzmin,
1960, Ogoltsova, 1992, Tikhonova et al.,

2015). By using various selection
methods (polyploidy, becross, selection of
infection background), English

researchers succeeded in isolating the
gene "Se" of gooseberry that controls the
resistance to big bud mite (Knight, et al.,
1974).

The first  fruit-bearing  hybrid
between blackcurrant and gooseberry
was created by R. Bauer in the 1970s in
Germany (Max Planck), called josta. At
the same time, the researcher Muravski in
Dresden - Pillznits introduced the new
varieties josta — Jochina and Jochelina. In
1987, R. Bauer and A. Bauer created
Jostaki (Shwarze traub x Gooseberry —
Ribes divaricatum) (Bauer, 1978, Bauer,

1986). As a result of interbreeding
crossings in  Sweden, Kroma was
selected. In Hungary, A. Porpacsy

introduces 'Rico’ variety. In the United
States and Canada, 'Jostagranda’ is
available for distribution (Barney, Humer
2005).

The aim of the research is to study
some of the basic features and properties
of the English hybrid josta B 13-23/3 and
the possibility of its cultivation in the
Kostinbrod region.

MATERIAL AND METHODS

The study was conducted in the
experimental base in Kostinbrod of the
Institute of Agriculture in  Kyustendil
(2010-2014). The plants of the English
hybrid josta B 1323/3 were planted in a
collection plantation according to the
scheme of 2.50m x 0.80m. The soil type is
haplic chernozem smolnitza, with a
slightly acidic soil reaction (pH 5.5-6.5)
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HenonMBHa MN/oW, NO Bb3NpueTara TeXHOo-
norna 3a kacuc. MNpes 2012 r. B Kpas Ha
Mecel, Maii B pailoHa Ha OMUTHOTO Mose
najHa rpagylika, nopaay KoeTo AaHHUTe 3a
Tasy rogvMHa He ca BK/lOYEHW B u3cnef-
BaHeTO. 3a oTuMTaHe Ha nokasaTtenuTe ca
usnonssaHn MeToauka 3a u3yyaBaHe Ha
pacTuTenHuTe pecypcu Mnpu  OBOLUHUTE
pacTteHus (Nedev, et al. 1979) n MeTtoguka
3a M3BexjaHe Ha COPTOBU OMUTU C Kacuc 3a
6MOMIOTMYHM N M CTOMAHCKW  KayecTsa
(Boicheva, et al. 2003). CbbpaHuTe gaHHU
3a um3cnejBaHvWTe nokasarenn ca paspa-
60TeHNn MO BapuUalUMOHHO-CTATUCTUYECKM
meTog (Genchev, Marinkov 1973). W3unc-
neHn ca cpepgHa cTtoHocT (M), Bapuaumo-
HeH koedomumeHT (VC %), [OCTOBEPHOCT
(P%) v rpetuka (m).

PE3YJITATN N OBCbXXAJAHE

PacTteHnsta Ha xubpug B 1323 /3
npeacTasnifaBaT MHOTOrOAMLIHN XpacTu CbC
3gpaBu, Aeb6enu, msnpaBeHn u 6e3doau-
nectm ctvbna. W3gbHKOOOpasyBaTenHa
CMNOCOGHOCT € no-Masika OT POoAUTesicKUTe
dopmu. o cuna Ha pactex xmbpuga 3Ha-
4ynTeNHO NPEeBbB3X0XAa kacuca u 6041MBOTO
HeMcko rposfe. Jluctarta ca neTaesnHu,
JTbCKaBW, Ha BbHLUEH BUA HANOMHAT 3a Te3u
Ha LapurpackoTo rpose, Ho ca rno-rosieMm
no pasvep. 3a pasvMka OT Kacuca, Te
HAMAaT TUNUYHUAT KacMcoB apomar, nopaau
nincarta Ha xapakTepHUTe Mac/ieHu XJiesu,
obycnasawm cneunduyHnsa apomar. FopHa-
Ta CcTpaHa Ha nm1craTta “Ma no-TbMHO3€e/1eHO
ouBeTsAABaHe B CpaBHeHWe C JosiHara.
MbnkuTe ca ¢ anuesngHa opma, Masku, ¢
NJbTHO Pa3noIoKEHN NIOCMK, NIEKO OTKI0-
HEeHN OT K/IOHKMTe. LiBeToBeTe ca efpu C
anametsp 1,2-16 cm ¢ dopma Ha
KambaHKa, OKOMOLIBETHUKLT € cpacHan B
ocHoBaTa CM U Hanogobssa TpbOWYKA.
Yawenuctyetata ca C YyAb/KeHO-ALe-
BMAHa hopma C AbroBUAHO U3BUTU BbPXOBE
N BWHEHO-BMOJIETOBO OLBeTsABaHe. BeHue-
nMcTyeTarta ca 3eneHo-6enum, Manky, nanpa-
BEHWN U CbC 3aKPbI/IeH BPbX. TUUYMHKNTE ca
pasnofioXeHn Masiko Mnof PaBHULLETO Ha
6nmsanueto. CTbN6YETO €  eaAVHUYHO,
pa3fBoeHO KbM Bbpxa C ABe 6nusanua.
CbuUBETMETO € KbCO rpo3gye, AbLrOBUAHO
nm3snto ¢ 3-5 usata. Mo Tun Ha nsogo-

and an altitude of 560 m. The plantation is
grown on a non-irrigated area according
to the adopted black currant technology.
In 2012, at the end of May, hail fell in the
area of the experimental field, there for
data were not included in the survey for
this year. Methodology for the Study of
Plant Resources in Orchard Plants (Nedev,
et al.,, 1979) and Methodology for Variety
Testing with Biological and Economic
Qualities (Boicheva, et al., 2003) were used
in order to take into account the indicators.
Data for the surveyed indicators were
developed by a variation-statistical method
(Genchev, Marinkov 1973). Average values
(M), variance coefficient (VC%), reliability
(P%) and error (m) were calculated.

RESULTS AND DISCUSSION

The plants of hybrid B1323 / 3 are
perennial shrubs with strong, thick,
straight and thornless stems. Shoot
producing ability is slighter than parental
forms. The hybrid is significantly superior
to blackcurrant and the thorny German
gooseberry. The leaves are five-pointed,
shiny, and look like those of gooseberry,
but are larger in size.

Unlike blackcurrant, they do not have its
typical flavor because it lacks the
characteristic oil glands that determine the
specific flavor. The upper side of the
leaves has a darker green color compared
to the bottom. The buds are ovoid-
shaped, small, with tightly-laid scales
slightly diverted from the twigs. The
blossoms are large with a diameter of 1.2-
1.6 cm in the form of a bell. The perianth
is united at the base and resembles a
tube. The sepals have an elongated ovate
shape with arched curved peaks and red
violet colour. Petals are green-white,
small, upright and with a rounded point.
The stamens are just below the stigma
level. The style is single, divided at the top
with two stigmas.

The inflorescence is a short cluster, arch-
shaped with 3-5 blossoms. According to
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AaBaHe xmbpug B 1323 /3 e no 6/413bK Ao
Kacuca, HO ce pasnuyasBa No pasMepu U
Terno Ha nnogosete. o oTHoLeHWe hop-
MaTta Ha nfoga e no-6nu3bk A0 uapu-
rpafcKoTo rpo3je, HO 3HaUYUTENIHO OTCTHLBA
no eapuHa. MNnogoseTte ca TbMHOOLBETEHU
(TbMHOBMHEHN) CbC 3aKpbr/eHa WM oBal-
Ha hopma. M1040BOTO MECO € 3e/1eHNKaBOo
C NOCPEeLCTBEH BKYC.

[aHHuTe 3a ubgTexa 1 3peeHeTo Ha
naofoBeTe Mokassar, Ye Makap W reHetu-
yeckm 0OOCHOBaHW, B TrofAsMa CTeneH
3aBUCAT OT KIUMATUYHUTE YC/IOBUA Ha
paioHa. 3a palioHa Ha rp. KoctuH6pop,
HayasIoTO Ha BereTauuATa 3anoysa Ha 8
MapT, a nosiBata Ha nuctata e Ha 17 mapT.
LUbdTtexsT Hactbnea Ha 15 anpwn,
MacoBuAT e kbM 20 anpus, a KpasaT e Ha 29
anpun. lpogbmkutenHoctTa € 14 [Hw.
3peeHeTo Ha N0AOBETE € C HavasiHa garta
5 ‘wnn, a mMacosoto e Ha 18 tonwn.
JluctonagbT HACTLMNBA KbM 20 OKTOMBPU.

AKO CbMOCTaBUM CpOKOBETE  3a
HacTbNBaHe Ha OCHOBHUTE (EHOOTUYHU
hasn Ha xubpupa B 1323/3 ¢ Te3n Ha kacuca
W LapurpajckoTo rpo3ae Lie ycTaHOBUM, Ye
3ano4ysaHeTO Ha BeretauuaTa v ubdTexXa
noyTuM cbBnagaT C Te3u Ha poauTenckute
dhopmu. 3peeHeTo Ha nnogosete obadye
npoThya Masiko No-KbCHO M ce Jobnmkasa
[0 HSIKOW KbCHU copToBe 604/IMBO HEMCKO
rposge.

3a cunata Ha pactexa Cbaum Mo
CTOHOCTUTE Ha BereTaTMBHWUTE MPU3HALM:
BMCOYMHA Ha pacTeHusaTa, LWUpUHa Ha
XpactuTe B MexaypeamneTo u pega, 6poii Ha
eHOroAULLIHNTE M34bHKWM, B6POi HAa OCHOB-
HUTe (nnogofasalinTte) U3LbHKM 1 gebenu-
HaTa um (Tabnmuya 1).

CpepgHarta CTOMHOCT Ha BMUCOYUHA-
Ta Ha xpactute e 162,24 cm, npy MHOro
cnaba M3MEHYMBOCT MO rogvHu oT 4,23
%. AMnaMtygaTta Ha BapupaHe e ot 145,0
cm go 180,0 cm.

WnpuHata Ha xpactute B Mexay-
peaveto e 122,06 cm, a B pega 136,00
cm. CTtonHocTMTEe um BapupaT ot 110,0
cm pgo 132,8 cm 3a wupuHaTta B
MexaypegveTto u ot 122,5 cm go 150,5
cm B pefa. BapmaunoHHuTe Koedpu-
LMEHTN ca HUCKN — CbOTBETHO 3,08 % u
3,77 %.

its type of fruit-bearing, hybrid B 1323/3 is
closer to blackcurrant, but it differs in size
and weight of the fruit. In terms of fruit
shape, it is closer to the gooseberry, but it
is significantly smaller. Fruits are dark-
colored (dark wine-red) with rounded or
ellipsoid shape. Fruit flesh is greenish with
inferior taste.

Data on flowering and ripening of
fruits show that, although genetically
justified, they are largely dependent on
the climate conditions of the area. For the
region of Kostinbrod the beginning of the
vegetation starts on 8th March, and the
appearance of the leaves |s on 17"
March. Flowering occurs on 15" April, as
it is masswe on 20" April, and the end is
on 29" April. Its duration |s 14 days. The
fruit starts r|pen|ng from 5" July, as it is
massive on 18 July. Leaf fall starts about
the end of 20™ October.

If we compare the beginning of the
period of the main phaeological phases of
hybrid B 1323/3 with those of blackcurrant
and gooseberry, we will find that the
beginning of the vegetation and the
flowering are almost the same as those of
the parental forms. The ripening of fruits,
however, takes place a little later, and is
approaching some late varieties of thorny
German goosebery.

The vegetative indicators show the
growth power: height of plants, width of
the bushes in the row-spacing and row,
number of annual shoots, number of the
main (fruit-bearing) shoots and their
thickness (Table 1).

The average bush height is 162.24
cm, with a very low annual variability of
4.23%. The amplitude of the variation is
from 145.0 cm to 180.0 cm.

The bush width in the row-spacing
is 122.06 cm and in the row is 136.00 cm.
Their width values range from 110.0 cm to
132.8 cm in the row-spacing and from
122.5 cm to 150.5 cm in the row. Variation
coefficients are low — 3.08% and 3.77%,
respectively.
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Ta6smua 1. XapakTepucTvka Ha OCHOBHU MpPU3HaLUU 1 CBOWCTBA Ha Mowwa Xxnépug,

B1323/3

Table 1. Characteristics of main traits of a josta hybrid B1323 /3

MNpu3Haum Mspka CpegHo BapuaunoHeH Amnnautyga WHaekc
apUTMETUYHO U KOEIULMEHT  MUH-MakC. 3a TOYHOC
Herosara rpeLuka Index of
Traits Measure Average values Coefficient of Amplitude accuracy
standard errors variation min-max (P %)
(M+m) (VC %)

BucouunHa Ha xpactute cm 162,24+3,04 4,23 145,0-180,2 1,89
Height of the bushes
LLnpunHa Ha xpacTute B cm 122,06+1,67 3,08 110,0-132,8 1,37
MexaypeaueTo
Width of the bushes in the row
spacing
LLUnpunHa Ha xpacTtuTe B pega cm 136,0+ 2,28 3,77 122,5-150,5 1,68
Width of the bushes in the row
OCHOBHM 134bHKN (CTHONA) 6p. 5,0+0,28 12,60 3,0-7,0 5,62
Shoots per bush
JnameTbp Ha OCHOBHU mm 19,64 + 0,64 7,33 16,5-24,2 3,27
N34 bHKN
Diameter of the shoots
EfHOrogmwHn n3gbHKN 6p. 4,6+0,41 20,16 3,0-8,0 9,00
One-years old shoots
JnameTbp Ha egHOroAULLIHN mm 11,440,01 1,75 11,0-12,0 0,78
N34 bHKN
Diameter of the one-years old
shoots
Terno Ha nnoga g 1,48 £ 0,04 6,41 1,20-1,80 2,86
Weight of the fruit
CpegeH gobus OT xpact kg 0,656+ 0,14 46,26 0,350-0,920 20,83
Average yield per bush
[ObmknHa Ha rposgye cm 3,5+£0,11 7,17 2,7-4,2 3,20
Length of clusters
Bpoii nnoaose Ha rposgye 6p. 2,4+ 0,11 10,2 2,0-3,0 4,25
Number of berries per cluster
Bpoii uBeToBe Ha rpo3aye 6p. 3,2+ 0,09 6,25 3,0-4,0 2,79
Number of blossoms per cluster

M3abHKOOBpasyBaTennHa Crnoco6- Shoot-producing ability is weak.

HOCT e cniaba. bpoAT Ha Mnagute u3LbH-
KN e mMexay 4yeTupu 1 neT npu cpasHU-
TEeNHO BapvpaHe Ha nokasatens (VC —
20,16 %). CpeaHuAT 6poit OCHOBHU CTbO-
na cblo e manbk 5,0 npu cnaba nsmeH-
ymeocT (VC % — 12,60). AMnauTygata Ha
BapupaHe Ha n3gbHkM ce aBwxn ot 3,00
0o 7,00 6pos B xpacT.

JnameTbpbT Ha OCHOBHUTE (nJ/1o0-
popasawyn) ctvbna e 19,64 mm npwu
cnabo BapupaHe no roguHu (7,33 %).
Pa3maxbT Ha amnautygara e ot 16,50
mm o 24,20 mm. nameTbpbT Ha e4HOo-

The number of young shoots is between
four and five with a relative variation of
the indicator (VC — 20.16%). The average
number of stems is also small 5.0 at low
variability (VC% — 12.60). The amplitude
of shoot variation ranges from 3.00 to
7.00 per a bush.

The diameter of the main (fruit-
bearing) stems is 19.64 mm with a slight
variation in years (7.33%). The amplitude
range is from 16.50 mm to 24.20 mm.
The diameter of one-year shoots is 11.4
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roAvWHUTE N34bHKM e 11,4 mm 1 amnsiu-
Tygara Ha BapupaHe e MHoro Masika. C
aebenute cn n3gbHKN xnbpug B 1323 /3
Ce pas/imyaBa CbLLECTBEHO OT Kacuca u
LapurpagckoTo rposae.

OcHOBHUTE (hakTopK, onpeaensm
[obuBa ca maca Ha nnogoBseTte, 6poii Ha
nnogogaeawmte crbbra u 6poii Ha
nnogoBeTe no rposgyerarta.

CpepgHarta CTOMHOCT Ha mMacarta Ha
nnogosete e 1,48 g n xmbpuaa ce xapak-
Tepusupa cbC cpegHu nnogose. Bapua-
UMOHHUAT KOoedUUMEHT € CpaBHUTESTHO
HUCBK (6,41 %). AMnauTyaata Ha Terno-
TO Ha nnojoBeTe npes3 roavHWTe e ot
1,20 g po 1,80 g. CbnocraBsaHeToO Ha
JaHHWTe noKa3Ba, 4e nM/040BeTe Ha
xubpuga ca no-egpu OT Te3n Ha Kacuca,
HO No-ApebHN OT LLapurpaZiCkoTo rposae.

Mony4yeHnAT dpakTnyeckn fobms oT
xpacT — 0,656 kg, ocurypsiea Masikv Bb3-
MOXHOCTM 3a M3fBa Ha BuAa. PasmaxbT
Ha BapupaHe Ha cpegHuAT [obus e
CpaBHUTENHO WKMpoK oT - 0,350 kg/xpact
[o 0,920 kg/xpacT n nokassa pasnnuus
no roavHn. OYeBUAHO e, Ye PoLOoBUTOCT-
Ta Ha xubpuga e no-Hucka OT Tasu Ha
Kacuca u uapurpaickoTo rposge.

CpefHata ob/mKUHA Ha rpo3fyerta-
Ta e 3,5 cm, npu cnaba U3MeH4YMBOCT OT
7,17 %. O6pasyBaHuAT 6poii N104OBE Ha
e[lHO rposgye e MasTbK — 2,4. AMNAnNTY-
Jata Ha BapvpaHe Ha pasnosioKeHuTe
njofoBe no rposgyerata e or 2 oo 3
6posi. CpeaHuAT 6poii LBETOBE MO rpo3fa-
4yeTo CbL0 € MaTbK 3,2, a pasmaxbT Ha
BapupaHe MHOro Masbk 0T 3 g0 4 6pos.
MankmaT ©6poli UBeToBE CbOTBETHO MU
nnogoBe Ha efHo rpo3gye nokassa
HUCKMS NOTeHUMan 3a A06uB Ha Xmépupg,
B 13-23/3. MNpoAyKTMBHNTE Bb3MOXHOCTU
Ha Jlowarta ca no-mMasku OT Te3n Ha
Kacuca u 604/1MBOTO HEMCKO rpo3je.

Mpe3 roguMHUTEe Ha oTrnexnaHe He
ca HabnwjaBaHW HanageHuss OT MbIKOB
akap 1 amepukKaHcka 6paluHecTa MaHa.
Mpyn HawWTe KIMMATUYHW  YCOBUA
nowata Moxe ga ce oTrnexaga ycnewHo.

mm and the variation amplitude is very
small. Hybrid B 1323/3 differs
substantially from blackcurrant and
gooseberry with its thick shoots.

The main factors determining the
yield are fruit weight, number of fruit-
bearing stems and number of fruit per
cluster.

The average fruit weight is 1.48 g
and the hybrid is characterized by
average-sized fruit. The  variation
coefficient is relatively low (6.41%). The
amplitude of fruit weight over the years
has ranged from 1.20 g to 1.80 g. Data
shows that the fruits of the hybrid are
larger than those of the blackcurrant, but
smaller than the gooseberry.

The actual yield per bush of 0.656
kg provides little opportunity for
manifestation of that species. The
variation range of the average yield is
relatively broad - 0.350 kg/bush to 0.920
kg/bush and shows differences in years.
It is obvious that the hybrid's fertility is
lower than that of blackcurrant and
gooseberry.

The average length of the cluster is
3.5 cm, with a slight variance of 7.17%.
The number of fruit per cluster is small -
2.4. The amplitude of the variation of fruit
on the cluster is from 2 to 3 berries. The
average number of blossoms on the
cluster is also small 3.2, and the variation
range is very small in number from 3 to 4
blossoms. The small number of blossoms
and berries per cluster shows the low
yield potential of hybrid B 13-23/3.
Productive abilities of josta are smaller
than those of blackcurrant and thorny
German gooseberry.

During the years of -cultivation,
there have been no attacks of big bud
mite and American powdery mildew.
Josta can be grown successfully in our
climate conditions.
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n3BOAU

MonyyeHnTe cpegHn CTOMHOCTU Ha
OCHOBHUTE MNpu3HaLM AaBaT [OCTOBEpHa
XapakTepucTuka Ha pacTeHMeTo iowa
xuépug B 1323/3, passuBawo ce npu
KOHKpPETHUTE KAMUMaTW4YHW ycroBusA. ToO
ocurypsisa CuneH pactex Ha 3apasu u
pebenn u3gbHKW, HO Masika W3LbHKO-
ob6pasyBaTtesiHa Cnoco6HOCT. CbLUBETMETO
€ KbCO [0 CpefiHO rpo3fye Ha KoeTo ca
pa3nosioxeHn ot 2 Ao 4 usarta. Mankuar
6poii LBETOBE CLOTBETHO M NOAOBE Ha
€/1HO rpo3aye nokassa HUCKMS noTeHuman
3a pofoBUTOCT Ha xubpug B 13-23 /3.

CpefHata BMUCOYMHA Ha pacTeHue-
TO e 162,24 cm. lUupuHaTa Ha xpacturte
KbM Mexaypeameto n pefa e CbOTBETHO
122,06 cm n 136,00 cm. MN3gbHKOOGPA-
3yBaTefniHata CnocobHocT e cnaba (4,6
6p.). bposT Ha nnogogaBalWMTe U3ABHKA
e 500. ObmkmnHata Ha rposgyeTto e 3,5
cm, Ha koeTo ca dhopmupaHn 3,2 uBsTa u
CboTBeTHO 2,4 nnopa. CpegHoTo Terno
Ha eguH nnog e 1,48g. XpacTbT ocur-
ypsiBa cpefieH nob6us 0,656 kg.

Mpy Hawm1Te KNIMMAaTUYHU YCIOBUSA
nowata Moxe da ce OTrexaa ycrnewHo,
HO pPoJOBUTOCTTa Ha XMbpuaa e no-HuckKa
OT TasW Ha kKacmuca W ULapurpagckoTo
rposge.

CONCLUSIONS

The average values of the main
features give a reliable characteristic of
the hybrid B1323/3, growing under
specific climate conditions. It provides a
vigorous growth of strong and thick
shoots, but a weak shoot producing
ability. Inflorescence is a short to medium
cluster, where are arranged from 2 to 4
blossoms. The small number of blossoms
and the berries per cluster shows the low
potential for fruitfullness of hybrid B 13-
23/3.

The average plant height is 162.24
cm. The width of bushes in the row-
spacing and within the row is 122.06 cm
and 136.00 cm respectively. Shoot
producing ability is low (4.6 pieces). The
number of fruit bearing shoots per a bush
is also small - 5.00. The length of the
cluster is 3.5 cm, forming 3.2 blossoms
and 2.4 fruit respectively. The average
weight of one fruit is 1.48g. The bush
provides an average yield of 0.656 kg.

Under our climate conditions, josta
can be grown successfully, but the
hybrid's fertility is lower than that of
blackcurrant and gooseberry.
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PE3HOME

Cwmec oT manuosu Tpuun (copToBe
Munich, Carafa n CseTbn euyemuyeH
MaJsil) C MWEHWYEH TPUC € eKCTpyavpaHa
Ha efHOLIHEKOB /labopaTopeH ekcTpyaep
.Brabender 20 DN“ (FepmaHusg) c
AVaMeTbp Ha WHeka 19 mm n guameTsbp
Ha ato3arta Ha matpuuara 3 mm. Uscnep-
BAHO € B/IUSIHMETO Ha CbAbpXaHMeTo Ha
ManuoBM TPULM, BJ&XHOCTTA Ha Mare-
pvana, nogaBaH 3a ekcTpyaupaHe, Tewm-
nepartypara Ha maTpuuaTta ¥ 4yectoTara
Ha BBbPTEHE Ha OCHOBHWA LIHEK Ha
eKcTpyaepa Bbpxy cneununyHmsa pasxos
Ha eHeprusa. [lpunoxeH e meToga Ha
MOBBbPXHOCTTA Ha OTPAKEHMETO CbC
cnefHUTE KOMOMHaUUW: CbAbPXaHUE Ha
Masnuosu Tpuum (10, 20, 30, 40, 50%),
BnaxHocT (17, 20, 23, 26, 29%), yecToTa
Ha BbpTeHe Ha LWwHeka (120, 150, 180,
210, 240 rpm) u TemnepaTypa Ha
maTpuuaTa (130, 140, 150, 160, 170°C).

SUMMARY

A mixture of brewers’ spent grains
(Munich, Carafa, and Light barley malt)
and wheat semolina were extruded in a
laboratory  single  screw  extruder
(Brabender 20DN, Germany) with screw
diameter of 19 mm and die diameter of 3
mm. The influence of the brewers’ spent
grain content, feed moisture content,
screw speed, and final cooking zone
temperature on the specific mechanical
energy consumption was studied.

Response surface methodology with
combination of brewers’ spent grain
content (10, 20, 30, 40, 50%), moisture
content (17, 20, 23, 26, 29%), screw
speed (120, 150, 180, 210, 240 rpm), and
final cooking zone temperature (130, 140,
150, 160, 170°C) was applied.
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Mo Bpeme Ha onuTuTe YecToTarta Ha Bbp-
TEeHe Ha [o3upalus WHeK ce hukenpa Ha
70 rpm. Temnepatypute Ha nbpBa WU
BTOpa 30Ha ca (pmKcupaHu CbOTBETHO Ha
150 n 160°C. CTeneHTa Ha KoMMpecus Ha
WHeka e 3:1.
Kntoyosu
crneymduyeH
MaUILLOBU TPULLK

AyMn:
pasxon Ha

eKcTpy3us,
eHeprus,

YBO/[,

OTnagHUTE NPOAYKTW OT XpaHUTEsHO-
BKycoBaTa NpPOMMULL/IEHOCT, OCBEH Ye npej-
CTaB/iABaT rofiAM npobaem 3a nHAycTpuas-
HUTE NpeanpuAaThA, ca CbLIo Taka U f06bp
M3TOYHUK Ha DYHKUMOH&THN XPaHUTEsTHU
CbCTaBKMU.

Manuosute Tpuuy ca rnasHUs oTna-
[eH MpoayKT OT nuBOBapHarta npomwuLLie-
HOCT, npegcTaBnsiBaikm okono 85% oOT
06LLOTO KO/IMYECTBO OTNaAHW CYypoBUHU. Te
ca JIMHOLUenyno3eH MaTtepuan, CbAbpxaly,
okosio 17% uenynosa, 28% HeLenynosHu
nonunsaxapvan (rnaBHO apabuHOKCWMIAaHTK)
n 28% nurinH (Muthusamy, 2014). JocTbn-
HW ca B rofieMu KonuMyecTBa npes usanara
rofMiHa, HO rN1aBHOTO MPU/IOXEHNE e orpa-
HWYEHO [0 M3MNO0/M3BaHETO MM KaTo XpaHa 3a
XMBOTHU. Bbnpekn ToBa, B3emaliku npega-
BW[, BUCOKOTO CbAbpXaHWe Ha NpoTenHU U
ubpn B TAX, MasILOBUTE TPUUWM ca WHTe-
pecHa CcypoBMHa 3a OWMOTEXHONOrMyHaTa
npomuneHocT (Mussatto et al., 2006). Te
ca npoayktm C pgokasaH npebuotuyeH
edpekT. B kOMOuHauus c HAkou Gaktepuu
OCUrypsiBaT CUHOMOTMYEH eqekT, KOeTo Iu
npasy MOAXOAAWM NPU  MpeBeHUMa Ha
3a60/19BaHNS Ha CTOMALUHO-YPEBHUA TPaKT
(Farcas et al., 2014).

PauunoHa/lHOTO 0non3oTBopsiBaHe Ha
oTnagHuNTe NPoAyKTU OT XPaHUTENTHO-BKYCO-
BaTa NPOMMLL/IEHOCT € HAaCOYeHO KbM ycTa-
HOBfIBaHe Ha e)eKTVBHM MeToAMn 3a TAXHa-
Ta npepaboTka. B ToBa OTHOLLEHWE eKCTpYy-
3nATa, Kato CpaBHUTENIHO HOB MeTof 3a
npepaboTka Ha xpaHuTe e ocobeHo nepc-
nekTueeH. Upes Hes morart ga ce nonydar
XpaHUTeNHW MPOAYKTM C HOBO KayecTBO U
Ha No-HMCKa LeHa, Kakto M ga ce pewart
peavua npobsieMun, CBbP3aHN C ekosiornsaTa
n nkoHommkata (Ruskova, 2014).

Feed screw speed was fixed at 70 rpm.

Feed zone temperature was kept constant
at 150°C. Kneading zone temperature
was kept constant at 160°C. Screw
compression ratio was 3:1.

Key words: extrusion, specific
mechanical energy, brewers’ spent grain

INTRODUCTION

Waste products from the food
industry not only represent a big problem
for food factories, but also they are a good
source of functional ingredients.

Brewers’ spent grains (BSG) form
85% of the total amount of waste products
in the brewing industry. They represent a
lignocellulosic material comprising of 17%
cellulose; 28% noncellulosic
polysaccharides (mainly arabinoxylans)
and 28% lignin (Muthusamy, 2014). They
are easily available materials, but their
main application is limited on animal feed.

Despite all, brewers’ spent grains are rich
in fibers and proteins with potential
application in the biotechnology industry
(Mussatto et al.,, 2006). An important
characteristic of BSG is their composition,
making them products with proven
prebiotic effect. In combination with
certain bacteria they provide a symbiotic
effect which makes them useful in the
prevention of gastrointestinal tract
diseases (Farcas et al., 2014).

The right use of waste products
from the food industry is directed towards
the development of effective processing
methods. In this respect, extrusion is an
innovative and an especially suitable
method.

Food products with new quality and lower
price can be obtained by extrusion, thus
solving a lot of ecological and economic
problems (PyckoBa, 2014).
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[lo6aBsiHeTO Ha MasLloBM Tpuuu B
€KCTPyAMpaHn 3aKycku NnoBuLIaBa Cbabpxa-
HMeTo Ha wmbpn B npoaykra ot 4.8% B
KOHTponHata npob6a (0% manuosu Tpuum)
no 19,8% B npobute, cbabpxawy 30%
manuosu Tpuun (Farcas et al., 2014).

Llenta Ha HacToswaTa pa3paboTka e
Ja ce wu3cnegBa  BAMSIHUETO HA  HSIKOM
napaMeTpu Ha ekcTpygupaHe Ha cmec OT
Ma/ILOBU TPULUM C TMLUEHUYEH TPUC BBPXY
cneumnuyHA pasxos Ha eHeprus.

MATEPWNAN N METO4WA

Manyosu TpUyn

M3non3gar ce Tpu copTa Masl;
CBETb/1 eyeMmnyeH masy, many Munich u
Kathbe masny Carafa. Tpuyute ce nonyuva-
BaT 4Ype3 cCMuMaHe Ha Majua B pbyHa
mMenHuua Corona 1 npecsisaHe npes cuta
3a noJjlyyaBaHe Ha 4acTuum CbC cpefeH
anametsp 0.5 mm.

MoprotoBka
eKcTpyaupaHe

Manuosute Tpuuu ce cmecBaT C
MWeHNYeH rpUc B pas/IniHM CbOTHOLLEHUA
crnopes nnaHa Ha ekcnepyMeHTa. Kb
npobute ce gobasa gecTunupaHa Boja 3a
nocTuraHe Ha  XefaHata  BN&XHOCT
(Tabnuua 1), cnep KoeTo ce XomoreHusunpar
N cbxpaHsiBaT 24 h npu 5°C B 3aTBOpeHU
NnosiMeTUIeHOBMN MNJIMKOBE 3a M3paBHABaHe
Ha Bnarata B martepuana. lpean ekctpy-
JvipaHe npobuTte ce Temnepupar.

Ha npobute 3a

The addition of BSG in extruded
snacks increases the fiber content of the
product from 4.8% in the control sample
to 19.8% in the samples containing 30%
brewers’ spent grains (Farcas et al.,
2014).

The aim of the present examination
was to study the influence of some
extrusion parameters of extruded BSG
mixture with wheat semolina on the
specific mechanical energy consumption.

MATERIAL AND METHODS

Brewers’ spent grains

Three malt sorts were used in the
present research: Munich, Carafa, and
light barley malt. The malt seeds were
ground using a Corona hand mill and
were passed through standard sieves.
The prepared particle size of BSG was
about 0.5 mm.

Preparation of the samples for
extrusion

BSG and wheat semolina were
mixed with distilled water to obtain various
moisture contents (Table 1). The wet
materials were homogenized and kept in
sealed plastic bags for 24 h in a
refrigerator at 5°C. The samples were
tempered for 2 h at room temperature
prior to extrusion.

Tabnuua 1. HesaBUCUMUN MPOMEHINBU BEIMHYUHN N CbOTBETHUTE HMBA
Table 1. Independent variable values and corresponding levels

Hezasucumn NPOMEH/INBU

HuBa / Levels

Independent variables -2 -1 0 +1 +2

CobabpxaHue Ha manuosu Tpuum (C), % - X,

Blend ratio (Malt bran content) (C),% - X; 10 20 30 40 50

BnaxHocT Ha maTepuana (W), % - X,

Feed moisture (W), % - X, 1 20 23 26 29

UecToTa Ha BbpTeEHE Ha LWHeka (n), rpm - Xs3 120 150 180 210 240

Screw speed (n), rpm - X3

Temnepartypa Ha matpuuara (T,), °C - X,

Final cooking zone temperature (T,,), °C - X, 130 140 150 160 170
ExctpyaunpaHe Extrusion

EKCneprvMeHTUTe ca NpoBeieHn Ha
e[IHOLLHEeKOB nlabopaTopeH eKkcTpyaep

a

The BSG mixture was extruded in
laboratory single screw extruder
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.Brabender 20 DN" (F'epmaHus). Mo Bpe-
Me Ha OnuMTUTE YyecToTaTta Ha BbpPTEHE Ha
Jo3vpawys WHeK ce domkempa Ha 70 rpm.
TemnepatypuTe Ha NbpBa ¥ BTOpa 30Ha ca
oukcupaHm cboTBeTHO Ha 150 mn 160°C.
Temneparypara Ha MaTpuuarta u yectotara
Ha BbpTEHe Ha npecyBallus LHeK Bapupat
B 3aBMCUMOCT OT MJiaHa Ha ekcnepumeHTa
(Tabnuua 1). CTeneHTa Ha KOMMpecusi Ha
wHeka e 3:1. OTBOpPLT Ha pAlo3aTa Ha
mMaTtpuuaTta e Kpbrb/a ¢ guaMeTbp 3 mm.

CneundomueH pasxopa Ha
eHeprus (SME, kJ/kg)
CneungunyHusT pasxop Ha

eHeprua ce wu3uMcnasBa no duopmynara
(Chuang et al., 2004):

SVE=2P-Mnn 56
60.Q

Kbaeto: Mn — BbPTAW, MOMEHT Ha
ekcTpyzepa, N.m; n — yectota Ha BbpTeEHE
Ha LWHeka, rpm; Q — NPon3BOANTENHOCT Ha
ekcTpyaepa, kg/h.
MnaH Ha
aHa/n3 Ha gaHHuTe
3a onpegensHe BAMSHWETO Ha
CbAbpXaHWeTo Ha ManuoBu Tpuum — X,
B/I&XXHOCTTA Ha MaTepuana — X,, yecrorara
Ha BbpPTEHe Ha LWHeka — Xz U Tewmne-
patyparta Ha MaTpuuata — X, BbpXy cnewu-
ouyHMA pasxof Ha eHeprusa (OTKNKK, Yy) e
NpuIoXeH MeTofa Ha MNOBBPXHOCTTA Ha
OTpaXeHWeTo, Kato e Wu3non3sBaH poTara-
6eneH LUeHTpaseH KOMMO3ULMOHEH nnaH
2*+2.k+n,, kbAeTo k e 6posi Ha BXOAHUTE
hakTopu (He3aBMCUMUTE NPOMEH/IMBN), KOUTO
yyacTBaT B €KCMepUMeHTa, a N, — 6pos Ha
onNUTUTE B LieHTbpa Ha nnaHa (no=3).
PerpecvoHHnaT mogen e oT Buga:

eKCnepmnmMeHTa n

n n 2 nn
Y=b0+_21hxi + 20X+ X X %X
i=

i=l i=1j=

KbJeTo b, b;, b; 1 b ca koedhnumeHTn Ha
ypaBHEHMeTO.

(Brabender 20DN, Germany). The feed
screw speed was fixed at 70 rpm. The
temperatures of the feed and kneading
zone were 150 and 160°C, respectively.
The final cooking zone temperature and
the screw speed were varied according to
the experimental design (Table 1). The
screw compression ratio was 3:1. The die
diameter was 3 mm.

Specific mechanical energy
consumption
The specific mechanical energy

consumption was calculated using the
equation (Chuang et al., 2004):

1)

where, Mn - corrected torque (N.m), n -
screw speed (rpm), Q - feed rate (kg/h).

Experimental design and data
analysis

Response surface methodology
was applied to determinate the influence
of the BSG content — X;, the moisture
content — X,, the screw speed — X3, and
the final cooking zone temperature — X,
on the specific mechanical energy
consumption (response, y). A central
composite rotatable design was used:
2k+2.k+no, where k is the number of the
independent variables, n, — the replicates
of the central point (n,=3).

The regression model was the
following:

)

where, b, b, b; and by
coefficients.

are equation
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PE3SYNTATV N OBCBbXOAHE

B Tabnuua 2 ca npeacraBeHu
CTOMHOCTMTE Ha cneundunyHmsa pasxos Ha
eHeprns oT onutute, a B Tabnuua 3 —
pesyntatute OT CTAaTUCTUYECKMS aHaIn3
Ha BapuaHTuTe (ANOVA-TecTa). B TO3M
cnyyali 8 oT edpeKkTMTe ca CTaTUCTMYECKN
pasnuuHm ot Hyna (P<0.05) npu 95 %
foBepuTteneH uHtepsas. KoeduumeHTbT
Ha MHoXecTBeHa kopenauus e 0.92.
CraHfapTHaTa rpellka Ha oueHkata e
19.63, a cpepgHata abconoTHa rpeLlka e
9.95.

Tabnuvua 2. CneundmyeH pasxos Ha eHeprus
Table 2. Specific mechanical energy

RESULTS AND DISCUSSION

The specific mechanical energy
consumption values of the extruded
products are shown in Table 2. The results
of the statistical analysis of variance
(ANOVA) for the specific mechanical energy
consumption are shown in Table 3. In this
case, 8 effects had P-values less than 0.05,
indicating that they are significantly different
from zero at the 95.0% confidence level.
The R-squared statistic was 0.92. The
standard error of the estimate was 19.63
while the mean absolute error was 9.95.

Ne SME, kJ/kg Ne SME, kJ/kg Ne SME, kJ/kg
1 205.56 10 212.37 19 180.44
2 203.97 11 144.22 20 137.75
3 163.75 12 110.94 21 215.55
4 160.14 13 165.08 22 305.39
5 216.91 14 187.21 23 185.81
6 268.62 15 187.08 24 168.81
7 223.63 16 258.23 25 271.41
8 242.74 17 180.61 26 271.79
9 200.09 18 174.35 27 271.54

Tabnuua 3. PerpecnmoHHU KoetULMEHTUN W
cneungunyHNAa pasxon Ha eHeprus

CTaTUCTNYECKMN aHa/In3 Ha BapunaHTUTe 3a

Table 3. Regression coefficients and analysis of variance for specific mechanical energy

PerpecnoHHn koednumeHTmn

Cyma ot kBagpatute F — cToiiHocT P — cToMHOCT

Regression coefficients Sum of squares F —ratio P —value
constant -5829.16
A:C 8.038 655.006 1.70 0.2169
B:wW 87.054 2697.91 7.00 0.0214*
C:n -1.861 11622.2 30.15 0.0001*
D:Tm 69.236 2690.28 6.98 0.0215*
AA -0.230 11257.5 29.20 0.0002*
AB -0.065 60.6841 0.16 0.6985
AC 0.040 2263.38 5.87 0.0321*
AD 0.004 2.77222 0.01 0.9338
BB -3.063 16213.1 42.06 0.0000*
BC 0.220 6272.64 16.27 0.0017*
BD 0.084 102.617 0.27 0.6153
CC -0.002 105.534 0.27 0.6103
CD -0.018 489.516 1.27 0.2818
DD -0.230 11299.2 29.31 0.0002*

* 3HauUnMK koedmumMeHTn Ha perpecusi npu P < 0.05

* Significant at P < 0.05
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Cnep 06paboTka Ha eKkcnepuMeH-
Ta/IHATE pes3ynTatu U WrHopupaHe Ha
He3HauMMmuTe edekT e NoslyyeH cref-
HWS perpecuoHeH Mogen:

SME = - 5829.16 + 87.05W - 1.86n + 69.24T,- 0.2

OcHoBHUTE edhekTn, SIMHEeRHN, KBa-
ApatnyHn U mMexaydakTopHu, ca o6obule-
H/A W OUEHKMTe UM ca npeAcTaBeHn Ha
cTaHAapTusupaHa pguarpama (durypa 1).
Haii-ronsiMo BnusiHne BbpXY cneumuuHns
pasxof Ha eHeprusi okasBa KBagpaTUUHUST
ehekT Ha cbabpXaHWeTo Ha Bnara B CMec-
Ta 3a ekcTpyaupaHe, crefBaH OT JIMHeN-
HUAT ediekT Ha yecToTaTa Ha BbpTeHe Ha

Based on the results from the
ANOVA after removing the insignificant
effects, the following regression equation
has been obtained:

3C? + 0.04Cn - 3.06W? + 0.22Wn - 0.23T2 (3)

The main linear, quadratic and
combined factor effects are summarized
and their evaluations are presented in a
standardized chart (Figure 1). The
greatest influence on the specific
mechanical energy consumption had the
quadratic effect of moisture content in the
extrusion mixture, followed by the linear
effect of the screw speed.

npecyBallus LWHeK Ha eKkcTpyaepa.

Standardized Pareto Chart for SME

BB

C:n| XXX

DXRRIHRAIARAKKA

K +

DD

BC| XXX

DR

B:W
D:Tm
AC
AC
CD
CcC
BD
AB
AD

L I|_||_|

Bt |

oOrF

2
Standard

dur.
cneununyHna pasxon Ha eHeprus

4 6
ized effect

1. OueHeHN edekTM Ha KoeMUMEHTUTE Ha PErpecuoHHUs Moaes Ha

Fig. 1. Estimated effects of regression model coefficients on the specific

mechanical energy

Ha durypa 2 e gpageHa guarpama-
Ta 3a pasnpejesieHMeTo Ha ocTaTbyHuUTe
BE/IMYMHN Ha PErpecuoHHns Mogesn Ha
cneundmyHmA pasxold Ha eHeprus, ot
KOATO ce BWXAa, Ye TO € paBHOMEPHO
pasnpefesieHo OKOJI0 HynaTa W HaMa
CTOMHOCTM, KOMTO fa HajBulasaT [Ba
MbTM  CTOMHOCTTA Ha CTaHgapTHaTa
rpeLuka.

Figure 2 is a diagram of the
distribution of the residual parameters of
the regression model of the specific
mechanical energy consumption, which
shows that it is uniformly distributed
around zero and there are no values to
exceed two times the standard error.
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Residual Plot for SME
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2. [Ounarpama Ha pasnpefesieHNeTo Ha OCTaTbYHUTE BEIMUYMHM Ha

perpecnoHHNA Moesn Ha cneumruyHnA pasxo Ha eHeprus
Fig. 2. Residual distribution diagram for the regression model of the specific

mechanical energy

CToilHOCTMTE Ha  chneuuduyHus
pas3xof, Ha eHeprusa npu ekcTpygupaHe Ha
CcMec OT Mas/iuoBM TpUUM C MWEeHUYeH
rpuc BapupaTt ot 110.94 go 305.39 kJ/kg
(Tabnuua 2).

CTOilHOCTMTE Ha  KOHCymMpaHaTta
eHeprust MMaT TeHAEHUMS KbM HamansBa-
He, KoraTo TemrnepartypaTa U CbabpXaHue-
TO Ha Bnara ce ysenu4yasart. [py noBu-
LaBaHe BNaxHOCTTa Ha martepuana ot 17
[0 29% UM CTOMHOCTM Ha oOcTaHanute
napameTpu B LEHTbpPa Ha eKcrnepuMeHTa
CneunguYHNAT  pasxog Ha  eHeprus
Hamansasa 1.3 nbTu. loBueHaTa BAaXx-
HOCT Ha Marepuasia HamasisiBa CUANTE Ha
TpueHe B €eKCTpyaepa, KOeTo HamansiBa
Heo6XoAMMOCTTa OT MEXaHW4YHO BbBeXaa-
He Ha eHeprua (Purypa 3). MNpu yBennyaea-
He Ha Temnepartypata npu Awo3arta Ha
mMaTpuuarta ot 130 Ha 170°C pasxofbT Ha
eHeprua Hamansasa 1.1 nbTn. BepoATHO
TOBa Ce [Ab/KM Ha (oakTa, uYe BUCOKUTE
Temnepatypu nosuwaBat naactudmkayms-
Ta Ha ,TecToTO”, NpPU KOeTo ce HamassiBa
BMCKO3MWTETA W TPUEHETO B MaTepuana.
Tes3n TeHAEeHUMM ca YCTaHOBEHU 1 OT ApYyru
nscnepgosatesim  (Lei et al., 2005;

The specific mechanical energy
consumption values in the extrusion of a
mixture of malt spent grains and wheat
semolina ranged from 110.94 to 305.39
kJ/kg (Table 2).

The mechanical energy
consumption values tended to decrease
when the temperature and the moisture
content increased. When increasing the
material moisture content from 17 to 29%
as well as the values of the other
parameters in the middle of the
experiment, the specific mechanical
energy consumption decreased 1.3
times. The increased moisture content of
the material reduced the rubbing forces in
the extruder, thus reducing the need for
mechanical energy input (Figure 3). By
increasing the temperature at the die
from 130 to 170°C, the energy
consumption decreased 1.1 times. This
was probably due to the fact that high
temperatures increase the plastification of
the "dough”, which reduces the material
viscosity and friction. These trends have
been identified by other researchers (Lei
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Nwabueze, 2006; Ruiz-Ruiz et al., 2008).

Ob6aue cneuuuyHUAT pasxod Ha
€Heprus Npu ekcTpygupaHe Ha cMmec OT
Ma/IoBM TPULM C MWEHWYEH TPUC Ha-
pacTtBa NPOMOPUMOHA/IHO Ha 4YecToTaTta
Ha BbpPTEHE Ha LUHEeKa, KOeTO MOXe Ja ce
06SICH/ CbC Cb34aBaHETO Ha MO-rosieMu
HanpexXxeHns Ha cps3BaHe U OT TaM no-
rofIIMO KOJIMYECTBO Ha BHECEHA eHeprus
B cuctemara. Npu yBesimyaBaHe yectoTa-
Ta Ha BbpTeHe Ha WHeka oT 120 Ha 240
rpm pasxoAbT Ha eHeprua HapacTtsa 1.4
NbTU.

s

N e

.

S
dur.

et al., 2005; Nwabueze, 2006; Ruiz-Ruiz
et al., 2008).

However, the specific mechanical
energy consumption in the extrusion of a
mixture of malt spent grains and wheat
semolina increased in proportion to the
screw speed, which could be explained
by the occurrence of larger shear tension
and hence a larger amount of energy
imported into the system. When
increasing the screw speed from 120 to
240 rpm, the energy consumption
increased 1.4 times.
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3. MpomsHa Ha cneundnyHUs pasxon Ha eHeprua (SME, kJ/kg) B

3aBUCUMOCT OT CbAbpxaHneTo Ha Bnara (W, %) n Temnepartypara Ha maTpuuaTa
(Tm, °C) npn cbabpXaHue Ha MaiuoBu Tpuum B cmecTa 30% M yecToTa Ha

BbpTeHe Ha wHeka 180 rpm

Fig. 3. Specific mechanical energy changes (SME, kJ/kg) depending on moisture
content (W, %) and final cooking zone temperature (Tm, °C) at malt bran content

30% and extruder screw speed 180 rpm

N3BOAN

N3cnenBaHo e BAUSHMETO Ha HSKOW
napameTpu Ha ekcTpyauMpaHe Ha cMmec oT
MasILOBM TPULM C MLIEHUYEH TPUC BbPXY
cneununyHus pasxof Ha eHeprusi. Haii-
roIIMO  B/IUSIHWE BbPXY pasxoga Ha
€eHeprua okasBa KBagpaTUYHUAT edpekT Ha
CbAbpXaHNETO Ha Bfara B CMecTa 3a
eKkcTpyaupaHe, cnegBaH OT JIMHERHUAT
ehekT Ha 4yecToTaTa Ha BbpPTEHE Ha
npecyBaliMs LWHEK Ha  eKcTpyaepa.
CToliHOCTUTE Ha cneuudnyHus pasxoq Ha
€eHeprua npu ekcTpygupaHe Ha cmec oT
Ma/ILOBM  TPUUM C  TMLIEHWYEH TpuUC
BapupaTt oT 110.94 go 305.39 kJ/kg.

CONCLUSIONS

The influence of some extrusion
parameters of a mixture of malt spent
grains and wheat semolina on the specific
mechanical energy consumption was
studied. The greatest impact on energy
consumption had the quadratic effect of
moisture content in the extrusion mixture,
followed by the linear effect of the screw
speed. The specific energy consumption
values in the extrusion of a mixture of malt
spent grains and wheat semolina ranged
from 110.94 to 305.39 kJ/kg.
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PE3IOME

Cwmec oT manuoBu Tpuum (CopToBeE
Munich, Carafa n CseTbn euyemuyeH
MaJsil) C MWEHWYEH TPUC e ekcTpyavpaHa
Ha efHOLHEKOB flabopaTopeH ekcTpyaep
.Brabender 20 DN" (F'epmaHus) ¢ guame-
Tbp Ha WHeka 19 mm n guameTbp Ha
A3ata Ha matpuuarta 3 mm. Wscnepga-
HO € BJ/IMSIHMETO Ha CbAbpXaHWeTo Ha
Ma/ILoBM TPULM, BJIQXHOCTTA Ha Mare-
pvana, nogaBaH 3a ekcTpyaupaHe, Tewm-
nepatypara Ha MaTpuuyaTta 1 4dectoTara
Ha BBbPTEHE Ha OCHOBHMA LIHEK Ha
eKCTpyAepa BbpXy CTeMeHTa Ha ekcnaH-
3UOHEH MHAekKc. MpunoxeH e meToda Ha
NMOBBbPXHOCTTA Ha OTPAXKEHMETO CbC
cnefHuTe KOMOMHauUW: CbObpXaHWe Ha
Manuyosu Tpuum (10, 20, 30, 40, 50%),
BnaxHocT (17, 20, 23, 26, 29%), yecToTa
Ha BbpTeHe Ha LWwHeka (120, 150, 180,
210, 240 rpm) u TemnepaTtypa Ha
maTpuyata (130, 140, 150, 160, 170°C).
Mo Bpeme Ha onNMTUTE 4ecToTarta Ha

SUMMARY

Mixtures of brewers’ spent grains
(Munich, Carafa, and Light barley malt)
and wheat semolina were extruded in a
laboratory  single  screw  extruder
(Brabender 20DN, Germany) with screw
diameter of 19 mm and die diameter of 3
mm. The influence of the brewers’ spent
grain content, feed moisture content,
screw speed, and final cooking zone
temperature on the sectional expansion
index was studied.

Response surface methodology with
combination of brewers’ spent grain
content (10, 20, 30, 40, 50%), moisture
content (17, 20, 23, 26, 29%), screw
speed (120, 150, 180, 210, 240 rpm), and
final cooking zone temperature (130, 140,
150, 160, 170°C) was applied.

Feed screw speed was fixed at 70 rpm.
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BbpTEHe Ha Jo3upalms LWHeK ce
ukcupa Ha 70 rpm. Temnepatypute Ha
nbpBa M BTOpa 30Ha ca uKcMpaHu
CbOTBETHO Ha 150 n 160°C. CTeneHTa Ha
Komnpecus Ha WwHeka e 3:1.

Knw4yoBu oymun: eKCcTpy3us, cTeneH
Ha eKCnaH3VMOHEeH MHAEKC, Mas1LOoBU TpULIK

YBO/,

EkcTpysnoHHata o6pabotka npwu
BMCOKa Temnepartypa 3a KpaTko Bpeme ce
M3nos3Ba  LMPOKO B XpaHuTesHata
WHAYCTPMS 1N NPOU3BOACTBOTO Ha ypaxu
(Mercier et al., 1989). Ta cbyeTaBa BMCOKO
HansdraHe, CWIM Ha cps3BaHe U TOMAMHA
(Harper, 1981; Kokini, 1993). Npunara ce 3a
U3MEHeHVe CTpykTypaTa Ha TBbpAaTa
KnetbyHa cteHa (Hwang et al. 1994). Ypes
eKCTpy3uns moraT ga 6baat moguduumpaHmu
B/IAKHECTM MaTepuasin 3a yBe/nyaBaHe
CbAbPXaHWETO Ha pasTBOPUMUTE XpaHu-
Te/IHN BMakKHUHKM, a CbLL0 noAobpsiBaHe Ha
TEKCTYpPHUTE U CeH30pHu cBoiicTBa (Fulger
and Bradbury, 1985; Ralet et al., 1990).

EkcTpyaupaHeTo uma cBouTe Mpe-
OMMCTBa, KOMTO BKOYBAT eHepruiHa edek-
TUBHOCT, BMCOKa NPOU3BOAUTENHOCT, HUCKM
ekcnnoaTauMoHHM  pasxodu, bBKaBOCT WU
No-KpaTKO BpeMe 3a NPUroTBsHE.

MpouechT Ha ekCTpyaupaHe Moxe fa
O6bAe aHaM3MpaH ypes3 npouecHuTe napa-
METPY 1 XapakTepucTUKUTE Ha NpoaykTa.

EkcnaHsusiTa € C/oXeH (heHOMEH,
KOMNTO HacTbnBa OOWMKHOBEHO MpW BUCOKO-
TemnepaTypHa eKCTPY3UOHHa 06paboTka Ha
NPoAyKTW C HWUCKa BNaXHOCT. T e cnep-
CTBME Ha TpaHcopmauun B 6rononnvepu-
Te 1 da3oBy Npexoau, yBenmyasaHe NbpBo-
Hauya/lHMA pa3Mep Ha nNpoAaykTa, nosBea,
pacTex 1 Konanc Ha Bb3gyLHu ,6anoHyeTa”
B matepuana (Moraru and Kokini, 2003).

Llenta Ha HacToswaTa pa3paboTka e
[Ja ce u3cneaBar NMpPOMEHWTE Ha CTerneHTa
Ha ekcnaH3ma npu ekcTpyaupaHe Ha cmec
OT MaJILLOBM TPULLM C MLLIEHWNYEH TFpucC.

MATEPWNANT N METOA4WA

Manuosu Tpuun

M3nonssar ce Tpu copTa MasL:
CBETb/1 eyeMmyeH masy, many Munich u
Kathbe masny Carafa. Tpuyute ce nonyuva-

Feed zone temperature was kept constant
at 150°C. Kneading zone temperature
was kept constant at 160°C. Screw
compression ratio was 3:1.

Key words: extrusion, sectional
expansion index, brewers’ spent grain

INTRODUCTION

Extrusion cooking technology, high
temperature-short time processing is
widely used in the food and feed
industries (Mercier et al., 1989). Extrusion
combines high pressure, high shear and
heat (Harper, 1981; Kokini, 1993).
Extrusion is applied to modify the
structure of the rigid cell wall (Hwang et
al., 1994). Fibrous materials can be
modified by extrusion in order to increase
the soluble dietary fiber content and also
improve the textural and sensory
properties (Fulger and Bradbury, 1985;
Ralet et al., 1990).

Extrusion cooking has advantages,
including energy efficiency, high
productivity, low operating costs, versatility,
and shorter cooking times.

The extrusion cooking process can
be analysed in terms of operational
parameters and product characteristics.

Extrudate expansion is a complex
phenomenon which occurs usually during
high-temperature, low-moisture extrusion
cooking. It is the consequence of several
events such as biopolymer structural
transformations and phase transitions,
nucleation, extrudate swell, bubble growth,
and bubble collapse (Moraru and Kokini,
2003).

The aim of the present investigation
was to study the influence of extrusion
conditions on sectional expansion index of
mixtures of brewers’ spent grains and wheat
semolina.

MATERIAL AND METHODS

Brewers’ spent grains

Three malt sorts were used in the
present research: Munich, Carafa, and
light barley malt. The malt seeds were
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BaT upe3 CMWIaHe Ha Manua B pbyHa
MenHuua Corona v npecssaHe npes cuta
3a noslyyaBaHe Ha 4YacTuuM CbC CpefeH
anametsp 0.5 mm.
MoprotoBka
eKcTpyaupaHe
Manuosute TpuuM ce cmecBar C
MWEeHNYEH TPUC B Pas/IniHM CbOTHOLLEHUSA
crnopef nnaHa Ha ekcnepyMeHTa. Kb
npobute ce gobasa gecTunupaHa Boja 3a
nocTuraHe Ha  XefaHata  BlaXHOCT
(Tabnuua 1), cnep KoeTo ce XomoreHmaunpar
N cbxpaHsiBaT 24 h npu 5°C B 3aTBOpeEHU
NnosiMeTUIeHOBN NNKOBE 3a W3paBHABaHe
Ha BnaratTa B Matepuana. [lpegu
eKcTpyampaHe npobute ce Temnepupar.

Ha npobute 3a

ground using a Corona hand mill and
were passed through standard sieves.
The prepared particle size of brewers’
spent grain (BSG) was about 0.5 mm.

Preparation of the samples for
extrusion

BSG and wheat semolina were
mixed with distilled water to obtain various
moisture contents (Table 1). The wet
materials were homogenized and kept in
sealed plastic bags for 24 h in a
refrigerator at 5°C. The samples were
tempered for 2 h at room temperature
prior to extrusion.

Tabnuua 1. HesaBncMn NPOMEHNVBU BENNYMHN U CbOTBETHUTE HMBA
Table 1. Independent variable values and corresponding levels

He3aBucumn npomeHnnBeu

Hwusa / Levels

Independent variables -2 -1 0 +1 +2
CbabpxaHue Ha manuosu Tpuum (C), % - X,
Brewers’ spent grain content (C),% - X; 10 20 30 40 50
BnaxHocT Ha maTepuana (W), % - X,
Moisture content (W), % - X, 1 20 23 26 29
UecToTa Ha BbpTEHE Ha LWHeka (n), rpm - Xs3
Screw speed (n), rpm - Xs 120 150 180 210 240
Temnepatypa Ha matpuuara (T,,), °C - X4
Final cooking zone temperature (T,,), °C - X, 130 140 150 160 170
ExkctpyanpaHe Extrusion
EkcnepyMeHTUTEe ca NpoBeAeHu Ha The BSG mixture was extruded in
eflHollHeKoB  nabopatopeH  ekcTpydep | a laboratory single screw extruder

.Brabender 20 DN“ (FepmaHusi). Mo Bpeme
Ha onuMTWTe u4ecToTaTa Ha BbPTEHE Ha
Jo3vpalysa LWHeK ce domkcrpa Ha 70 rpm.
TemnepatypuTe Ha NbpBa 1 BTOpa 30Ha ca
oukcupaHm cboTBeTHO Ha 150 n 160°C.
Temneparypara Ha MaTpuuarta u yectotara
Ha BbpTEHe Ha npecyBalluMs LHeK BapupaT
B 3aBMCUMOCT OT MslaHa Ha ekcrnepumeHTa
(Tabnuua 1). CTeneHTa Ha KoMMpecus Ha
wHeka e 3:1. OTBOpPbLT Ha pAlo3aTa Ha
mMaTtpuuaTta e Kpbrb/ ¢ guaMeTbp 3 mm.

CTeneH Ha eKCrnaH3VWOHeH MHAOEKC
(SEl, %)

CreneHTa Ha €eKCNaH3WOHEeH WH-
[JEKC ce M3umcnsBa Kato OTHOLUEeHMEe Ha
AnameTbpa Ha ekcTpyaatuTe (cpegHata
cToliHocT oT 10 wu3mepBaHusa 4ypes
wybnep ¢ TovHocT 0,01 mm) KbM
AnameTbpa Ha flo3ara Ha marpuuara:

(Brabender 20DN, Germany). The feed
screw speed was fixed at 70 rpm. The
temperatures of the feed and kneading
zone were 150 and 160°C, respectively.

The final cooking zone temperature and
the screw speed were varied according to
the experimental design (Table 1). The
screw compression ratio was 3:1. The die
diameter was 3 mm.

Sectional expansion index
(SEI, %)
Sectional expansion index is

calculated using the ratio between the
diameter of the extruded products
(average value from 10 measures via
caliper-gauge) and the diameter of the
neck of the die nozzle:
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SEl :%.100
D

0

kvaeto: D, — cpefeH [anametbp Ha
ekcTpypgata, mm; D, — puameTbp Ha
0TBOpa Ha Alo3aTa Ha matpuuara, mm.

MnaH Ha ekcnepyumeHtTa W©
aHanu3 Ha jaHHuTe
3a onpepgensHe BTINAHNETO Ha

CbAbPXaHWETO Ha ManUoBu Tpuum — X,
B/I&XHOCTTa Ha Matepuana — X,, yectorata
Ha BbpPTEHE Ha LUHEKa — X3 U TemnepaTty-
paTa Ha MaTpuuaTa — X, BbpXy CTeneHTa
Ha EKCMaH3MOHEeH WHAEKC (OTKWK, Y) e
NpuaoXeH MeTofa Ha MOBBbPXHOCTTA Ha
OTpaXXeHNeTo, KaTo € M3Non3BaH poTaTabe-
NeH LUeHTpasieH KOMMO3WLMOHEH nniaH
2"+2.k+n,, KbAeTo k e 6pos Ha BXOAHWTE
haktopn  (HesaBUCMMUTE  MPOMEH/INBN),
KOUTO y4yacTBaT B EKCMEepUMeEHTa, a N, —
6pos Ha onuTUTEe B LEHTbpa Ha MnaHa
(ne=3).
PerpecvoHHUAT MoZen e oT Buaa:

n n 2 nn
Y =ho+ Th + X+ 2 X by,

i= i=1 i=1j=1

KbAeTo b, b;, by 1 b ca KoedmuymeHTn Ha
YypaBHEHMETO.

PE3SYNTATU N OBCbXOAHE
B Tabnvua 2 ca npeAcTaBeHM
CTOMHOCTMUTE Ha CTeneHTa Ha eKcnaH-
3MOHEH WHAEKC Ha eKkcTpygaTtnte, a B
Tabnuua 3 — pesynrature oOT CTa-
TUCTUYECKMA aHa/M3 Ha BapuaHTuTe
(ANOVA-TecTa). B T03M cnyyain 4 ot
edekTnTe ca CTaTUCTUYECKN pasINyHn oT
Hyna (P<0.05) npu 95 % poseputeneH
uHTepeas. KoeuUMEHTBT Ha MHOXec-
TBeHa kopenaumsa e 0.85. CrtaHpapTHaTa
rpewka Ha oueHkarta e 28.22, a cpegHata
abconoTHa rpelka e 14.28.

@

where, D, — average diameter of the
extruded products (mm), D, — diameter of
the neck of the die nozzle (mm).

Experimental design and data
analysis

Response surface methodology
was applied to determinate the influence
of the BSG content — X;, the moisture
content — X,, the screw speed — X3, and
the final cooking zone temperature — X,
on the sectional expansion index
(response, y). A central composite
rotatable design was used: 242 k+n,,
where k is the number of the independent
variables, n, — the replicates of the
central point (n,=3).

The
following:

regression model was the

)

where, bo, bi, bii and bii
coefficients.

RESULTS AND DISCUSSION

The sectional expansion index
values of the extruded products are
shown in Table 2. The results of the
statistical analysis of variance (ANOVA)
for the sectional expansion index are
shown in Table 3. In this case, 4 effects
had P-values less than 0.05, indicating
that they are significantly different from
zero at the 95.0% confidence level. The
R-squared statistic was 0.85. The
standard error of the estimate was 28.22
while the mean absolute error was 14.28.

are equation
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Tabnuuya 2. CTeneH Ha eKCnaH3noOHEH NHAOEKC

Table 2. Sectional expansion index
Ne SEl, % Ne SEl, % Ne SEl, %
1 223 10 130 19 246
2 150 11 133 20 109
3 203 12 93 21 110
4 113 13 190 22 146
5 200 14 176 23 220
6 146 15 133 24 100
7 183 16 116 25 113
8 96 17 240 26 115
9 206 18 223 27 113

Tabnuua 3. PErpecuoHHM KOeULNEHTN N CTATUCTUYECKN aHasIN3 Ha BapuaHTuTe

3a CTerneHTa Ha eKCnaH3noHeH NHOeKC

Table 3. Regression coefficients and analysis of variance for sectional

expansion index

PerpecnoHHn koedmumeHTn Cyma OT KBagpaTtuTe

F — cToiHOCT P — cToliHocT

Regression coefficients Sum of squares F — ratio P — value
constant 3921.97
A:C -35.756 9801.04 12.31 0.0043*
B:W -39.058 16276.0 20.43 0.0007*
C:n -4.165 155.042 0.19 0.6669
D:Tm -29.435 5922.04 7.44 0.0184*
AA 0.264 14828.6 18.62 0.0010*
AB -0.035 18.0625 0.02 0.8828
AC 0.022 715.563 0.90 0.3619
AD 0.098 1540.56 1.93 0.1895
BB 1.429 3530.61 4.43 0.0570
BC -0.0118 18.0625 0.02 0.8828
BD -0.215 663.063 0.83 0.3795
CcC 0.0005 5.11343 0.01 0.9375
CD 0.0244 855.563 1.07 0.3204
DD 0.0849 1537.56 1.93 0.1900

* 3HauUMMn koedpuUMEHTU Ha perpecus npu P < 0.05

* Significant at P < 0.05

Cnepn 06paboTka Ha eKkcnepuMeH-
TafHWTe pesynTatm U WrHopupaHe Ha
He3HauyumMuTe edekT e NoslyyeH crnepg-
HUSA perpecmoHeH Mojen:

SEI = 3921.97 — 35.76C — 39.06W — 29.44T,, + 0.26C*

OcHoBHUTE edhekTn, IMHENHN, KBaj-
patuyHn 1 MexaydakTopHu, ca 0606LWeHn
W OLEHKATE UM ca NpeAcTaBeHU Ha CTaH-
JaptusvpaHa  Aguarpama  Ha  MNapeto
(Purypa 1). Haii-ronsimo BvsiHNE BBPXY
CTEMNeHTa Ha eKCNaH3MOHEeH WHAEKC Ha
eKcTpyAaTuTe okasBa NIMHEVHUAT edhekT Ha
CbAbpPXaHWETO Ha Bfara B CMecTa 3a
eKkcTpyavpaHe, crefBaH OT KBaapaTUYHUAT

Based on the results from the
ANOVA after removing the insignificant
effects, the following regression equation
has been obtained:

3
The main linear, quadratic, and
combined factor effects are summarized
and their evaluations are presented in a
standardized Pareto chart (Figure 1). The
greatest influence on the sectional
expansion index had the linear effect of
the mixture moisture content, followed by
the quadratic effect of the brewers’ spent
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eekT Ha CbAbpXKaHMETO Ha MasuoBuM | grain content in the mixture.
TPULM B CMecTa.

Standardized Pareto Chart for SEI
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dur. 1. OueHeHN eqekTU Ha KOe(UMUMEHTUTE Ha PErpecuoHHUs Mogaes Ha
CTeneHTa Ha eKCrnaH3MOHEeH UHAEKC

Fig. 1. Estimated effects of regression model coefficients on the sectional
expansion index

Ha ®urypa 2 e gageHa guarpamara Figure 2 is a diagram of the
3a pasnpefeneHneTto Ha octarbyHuTe | distribution of the residual parameters of
BENNYMHN Ha perpecuoHHnAa mopen Ha | the regression model for the sectional
CTeneHTa Ha eKcnaH3noHeH WHAEGKC Ha | expansion index of the extrudates, which
eKCTpyaaTnTe, OT KOATO Ce BUXAA, Y€ TO € | shows that it is uniformly distributed
PaBHOMEPHO pAasnpeAeneHo OKOMO Hynata | ground zero and there are no values to

W HAMA CTOMHOCTY, KOUTO Aa HaABULIABAT | ayceed two times the standard error.
[Ba MbTW CTOWHOCTTA Ha CTaHAapTHaTa

rpeLuka.
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Residual Plot for SEI
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Fig. 2. Residual distribution diagram for the regression model of the sectional
expansion index
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CTOHOCTMTE Ha CTeneHTa Ha
eKCrnaH3MoHEH UHAEKC NPV ekcTpyanpaHe
Ha CMec OT MasuoBU TPULM C NIEHNYEH
rpuc sapupar ot 93 o 246% (Tabnvua 2).

YcTaHOBEHO €, Yye Bnarara Ha maTe-
prana e OCHOBHUS hakTop, KOWTO BAusie
BbpPXy ekcnaHsusAta. MoBULIEHOTO CbAbLP-
XaHue Ha Bfara no BpeMe Ha eKCTpy3us
MOXe Ja HamaIM enacTuyHocTTa Ha
,TECTOTO" ypes niactTuduumpaHe Ha pasTo-
neHata maca, KOeTo BOAW [0 HaMasisiBaHe
Ha crneuupmyHata MexaHWyHa eHeprusa u
cnefoBaTefIHO A0 HamasisiBaHe Ha Xxenatu-
HM3aumaTa N HaMasiiBaHe Ha ekcnaHansaTa
Ha ekcTpygatute (Ding et al., 2006).

Hawwute pesyntatm nokassaT, ue
eKcnaH3uaTa Ha MonyvyeHuTe ekcTpypatu
Hamanssa 0Koio 2.3 MbTU C NnoBuLIABaHe
Ha CbAbpXaHWeTOo Ha Bfara ot 17 o 29%
npu Ttemneparypa Ha matpuuarta 150°C,
yecToTa Ha BbpTeHe Ha LHeka 180 rpm u
CbAbpXaHve Ha MasILoBY TPULM B CMecuTe
30%.

lMoBuLWaBaHETO Ha CbAbpPXaHUETO
Ha MasLuoBKM TPULUU B CYpOBUTE CMECHU 3a
eKkcTpyavMpaHe BOAM L0 HamMasisBaHe Ha
CTeneHta Ha eKCcnaH3WOoHeH MWHAEKC Ha
nonyyenute npoayktn (durypa 1). Mo-
[O6HM pe3ynTatu ca nosiydyeHn ot Altan
et al. (2008), Dehghan-Shoar et al. (2010).

Hawwute pesyntaty nokassart, ye C
nosuLlaBaHe Ha TemnepaTypara Ha maTpu-
uata ekcnaHsusata Hamanssa (durypa 3).
Balandran-Quintana et al. (1998) ekcTpy-
avpatr 6pawHa ot 606 [MWHTO npu Tpu
pasqiMyHn  TemnepaTypy Ha wmartpuuata
(140, 160 1 180°C), cbabpxaHue Ha Bnara
(18, 20 n 22%) n o6opoTn Ha WHeka (150,
200 u 250 rpm). Te pgoknageart, u4e
eKcrnaH3uaTa ce BfvMAe OT Bfarata M
Temnepatypata WU TA HapacTBa C YyBenu-
yaBaHe Ha Temneparypata npu 18 n 20%
Bnara. MNpu cbabpxaHne Ha Bnara 22%
ekcnaHauaTa HapacTea mMexay 140 n 160°C
1 Hamansiea psisko mexay 160 1 180°C.

The sectional expansion index
values of the extrudates ranged from 93
to 246% (Table 2).

Feed moisture has been found to
be the main factor affecting extrudate
expansion. Increased feed moisture
content during extrusion may reduce the
elasticity of the dough through
plasticization of the melt, resulting in
reduced the specific mechanical energy
and therefore reduced gelatinization,
decreasing the expansion of extrudates
(Ding et al., 2006).

Our results show that the sectional
expansion index of the extrudates
decreases about 2.3 times with raising
the moisture content from 17 to 29% at
final cooking zone temperature 150°C,
screw speed 180 rpm, and brewers’
spent grain content 30%.

Raising the brewers’ spent grain in
the mixtures results in a reduction in the
sectional expansion index of the
extrudates (Figure 1). Similar results are
observed by Altan et al. (2008),
Dehghan-Shoar et al. (2010).

Our results show that as the
temperature increases, the expansion
decreases (Figure 3). Balandran-

Quintana et al. (1998) have extruded
pinto bean flours at three different die
temperatures (140, 160, and 180°C), feed
moisture content (18, 20, and 22%), and
screw speeds (150, 200, and 250 rpm).
They have reported that the expansion was
influenced by moisture and temperature
and it increased with increasing
temperature for 18 and 20% moisture feed.
For 22% moisture the expansion increased
between 140 and 160°C and decreased
abruptly between 160 and 180°C.
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Fig. 3. Sectional expansion index (SEl, %) depending on moisture content (W, %)
and final cooking zone temperature (Tm, °C) at brewers’ spent grain content 30%
and extruder screw speed 180 rpm
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N3BOAN

M3cnegBaHn ca MNpoMeHUTe Ha
cTeneHTa Ha eKcrnaH3us npu  ekcTpy-
AnpaHe Ha cmec OT ManuoBW TpuUuM C
nweHnyeH rpuc. Haii-ronsimo BAvsHWE
BbpXYy CTEeNeHTa Ha eKkCrnaH3uoHEeH NHAEKC
Ha eKkcTpygaTtute oka3Ba JIMHEWHWAT
epekT Ha CbAbpXaHMeTo Ha B/ara B
CMecTa 3a eKkcTpyaupaHe, cnegsaH oOT
KBagpaTuUHMAT edeKT Ha CbAbpPXaHMeTo
Ha ManuoBu Tpuuy B cmecTta. CTOMHOCTU-
Te Ha CTeneHTa Ha eKCrnaH3NoHeH MHAEKC
Ha nonyyeHWTe ekcTpygatu OT MasiLoBu
TpULM C nueHuyeH rpuc Bapupart oT 93
[0 246%.

CONCLUSIONS

The changes in the sectional
expansion index upon extrusion of a
mixture of brewers’ spent grains and
wheat semolina were examined. The
greatest influence on the sectional
expansion index of the extrudates had the
linear effect of the mixture moisture
content, followed by the quadratic effect of
the brewers’ spent grain content in the
mixture. The sectional expansion index
values of the extrudates obtained from
brewers’ spent grains and wheat semolina
ranged from 93 to 246%.
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