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PE3OME

N3cneggaHo € GMOMOMMYHOTO
JelicTBMe Ha WHCEKTUUMOHMTE NPOAYKTU
YopaHTt 70 Bl (700 g/kg vmupakionpua),
Hekcmg 015 KC (15 ¢/ rama-
unxanoTpuH) u Aktapa 25 Bl (250 g/kg
TvameTOoKcaM) 3a KOHTPOJ1 Ha JiMcTHaTa
hopma Ha  lo3oBata  husiokcepa
(Phylloxera vastatrix). C Hai-BUcCOKa
edmkacHocT ca YopaHt 70 Bl (0,02% un
0,04%) n Aktapa 25 BI', npunoxeH B fo3a
40 g/da.

MonyyeHuTe faHHU 3a BAUAHMETO
Ha aKTUBHWUTE BeLLecTBa UMUAAKIONPUA U
TrameTOoKCcaM Bbpxy MONesHnTe BuaoBe
B /I030BUTE HaCaXeHus nokasear, ye ca
TOKCMYHM 3a OuoareHTUTEe M He ca
NoOAXOAALLM 3a UHTErpUpaH KOHTPOJI.

KnwoyoBn pgymn: no3sa, JIMCTHA
dwunokcepa,  MHCEKTULMAW,  MONE3HU
opraHu3mu

yBO/

JNluctHata chopma Ha no3o0Ba-
Ta uiokcepa M pHec ocTaBa
eAMH OT Hal-onacHuTe HenpusaTe-

SUMMARY

This paper examines the biological
activity of the insecticide products Warrant
70 WG (700 g/kg imidacloprid) and
Nexide 015 CS (15 g/L gamma-
cyhalothrin) and Actara 25 WG (250 g / kg
thiamethoxam) for control of the foliar
form of phylloxera (Phylloxera vastatrix).
The highest efficiency have Warrant 70
WG (0.02% to 0.04%) and Actara 25 WG
(40 g/da).

The data obtained for the effect of
the active substance imidacloprid and
thiamethoxam on beneficial species in
vineyards showed that they are toxic to
bio-agents and are not suitable for an
integrated control.

Key words: grapevine, foliar form

of phylloxera, insecticides, beneficial
organisms
INTRODUCTION

The foliar form of phylloxera
has still remained one of the most
dangerous enemies in vine mother
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N1 B SI030BUTE MaTo4yHULUN. MHOro
4YecTo T ce MnosiBsiBa BbB BMCOKA
NABTHOCT WU HaHacsa rosieMmy nopa-
XEHUS1 BbPXy MOAJIOXKOBUSA MaTe-
pnan. Toin ocTaBa cnabo pas3BwuT,
TPYAHO y3psiBa U ronsima 4acTt oT
Hero ctaBa HerofeH 3a obnaropogs-
BaHe.

3a pasnuka OT KOopeHoBarta
dopma Ha punokcepara, 6opbata
C J/MCTHaTa BKIKYBA OCHOBHO
M3MON3BAHETO  Ha  XMMUYECKM
cpeactea (Haues, 1958;
Schvester, 1961; Kaszac, 1971;
KoctaguHos, 1995; Yvon and
Leclant, 2001; /llo6eHoBa, 2003).

Bcaka roganHa 6poAT  Ha
NHcekTMumauTe 3a 6opba c Henpu-
ATEeNUTe No sio3ata Ce MNPOMEHS.
LLnpoko n3nonssaHute npes 60-te
roOANHN Ha MUHANNSA BEK NIMHAAH W
eHgocyndgaH u gp. 3a 6opba c
nucTHata douniokcepa cera ca
3abpaHeHn 3a npegnaraHe u
ynoTpeba B EBponeiickusi cbio3 u
Bbarapma. CournacHo Cnncbk Ha
paspelleHnTe 3a npeanaraHe Ha
nasapa M ynorpeba npoayktn 3a
pactTuTenHa 3awuTa
(http://www.babh.government.bg/b

plantations. Very often it occurs in
high density and causes great
damages to the rootstock material.
It remains underdeveloped,
difficultly ripens and much of it
becomes unfit for grafting.

Unlike the root form of
phylloxera, the control of the foliar
form involves mainly the use of

chemicals (Nachev, 1958;
Schvester, 1961; Kazas, 1971;
Kostadinov, 1995; Yvon and

Leclant, 2001; Lyubenova, 2003).

Each year the number of
insecticides for vine pests control
has been changing. The widely
used in the 1960s lindane and
endosulfan, etc. for control of foliar
form of phylloxera are now
prohibited for supply and use in the
European Union and Bulgaria.

According to the list of licensed
plant protection products (PPP) for
marketing and use
(http://www.babh.government.bg/b
g/Object/site_reqister/index/)

a/Object/site_register/index/)
CpeLly nncTHaTa uokcepa y Hac
ce npunarat camMO fBe aKTUBHM
Bewectea — UUNEPMETPUH 1
xnopnupudgoc-eTun, Koeto e
KpanHO HegoCTaTb4HO.

MHOro BaXeH 3a KpanHus
pe3yntar Ha 6opb6aTta ¢ HenpuaTte-
nnTe B T.4. U INCTHaTa hunokcepa
e NpaBU/HUAT Noabop Ha nectu-
LUnan, KOWTO BCBLIHOCT € eAuH OT
OCHOBHUTE MPUHUMNKN 3a UHTErpu-

against the foliar form of phylloxera
in Bulgaria only two active
substances have been applied
cypermethrin  and chlorpyrifos-
ethyl, which is insufficient.

Very important for the final
result of the enemy control
including foliar form of phylloxera is
the proper selection of pesticides,
which is actually one of the basic
principles of integrated pest
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paHOTO ynpas/ieHMe Ha BpeauTe-
nute. B ronsma cteneH Toi onpe-
Aensa pesynratute OoT UHTerpupa-
HWSA KOHTPOJ1, KOETO OT CBOSA CTpa-
Ha W3NCKBA, KakTo onpegensiHe
B/INSTHMETO Ha NPOAYKTUTE 3a pac-
TuTenHa sawumrta (MP3) Bbpxy Bpe-
antenute, Taka U BbpXy MOJIe3HU-
Te BUA0BE HACEKOMU N akapw.

B Tasu Bpb3ka e u3ganeHo
»,PBKOBOACTBO 3a MHTErpupaHo
yrpasJ/ieHne Ha BpeguTenuTe npu
nosa w dArogonsogHu  Kyntypu’
(XapuszaHoB n gp., 2008). Usrot-
BEH € CMUCBHK Ha K4oBuTe 6GMO-
areHTV npu fo3ara u e HanpaseHa
Knacudmkaumss Ha  NPOAYKTUTE
cnopef, Bb3MOXHOCTTa 3a npuo-
XEHVeTO MM B WHTerpupaHata
pacTuTenHa 3awuta B TpU rpynu:

- PaspelweHn 3a ynotpeba
NPy UHTErpmMpaHoTo NMPOU3BOACTBO
(3enieH CnuCBbK): HETOKCUYHN —
npuymHAsalnm nog 25% cMbpT-
HOCT Ha Nosie3HnTe BULO0BE;

- C orpaHunyeHa ynotpeba
NPV MHTErpMpaHoTo NPOU3BOACTBO
(>KbAT cnucbk): cnabo TOKCUYHU —
npuyunHasawm ot 26% po 50%
CMBPTHOCT Ha None3HnTe BUAOBE,
yMepeHO TOKCUYHU - MPUYNHSBALLN
oT 51% po 75% CMBPTHOCT Ha
nosfiesHnTe BUAOBE;

- 3abpaHeHn 3a ynoTtpeba
NPy MHTErpMpaHoTo NPOU3BOACTBO
(YepBeH CMUCBK): CU/THO TOKCWUY-
HW— NpUYMHABaLLM noBeye oT 75%
CMBPTHOCT Ha NoJsie3HnTe BUAOBE.

Bcuyko TOBa Hanara npoyd-
BaHe Ha MHcekTMumMam 3a 6opba c
NncTHaTa douaokcepa, KoMTo ga ca
Ha 6asarta Ha [pyrM axKTUBHU

management. It determines to a
large extent the results of the
integrated control, which in turn
requires the impact of plant
protection products (PPP) on pest
and on beneficial insects and mites
to be assessed.

Therefore ~ Guidance  on
Integrated Pest Management on
Vine and Berry Crops was
published (Harizanov et al., 2008).
A list of the key bio-agents in vine
and a classification of products
according to the possibility of their
application in integrated plant
protection into three groups was
made:

- Licensed for wuse in
integrated production (Green List):
non-toxic - causing mortality to less
than 25% of useful species;

- With limited use in
integrated production (Yellow List):
slightly toxic - causing 26% to 50%
mortality of beneficial species,
moderately toxic - causing 51% to
75% mortality of beneficial species;

- Prohibited for use in
integrated production (Red List):
highly toxic - causing more than
75% mortality of beneficial species.

All that imposes the need of
studying insecticides for control of
the foliar form of phylloxera, based
on active substances other than
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cybcTaHunn, pasniMyHM OT paspe-
LUeHNTe 3a ynotpeba n onpegens-
He B/IMSAHWMETO UM BbPXY K/THOUOBU-
Te GuoareHTn nNpu fo3ara.

MATEPVANT N METOON

Cpewy nuctHara dopma Ha
nososara unokcepa (Phylloxera
vastatrix) e n3BbpLIeHo 61oorny-
HO MpoyyBaHe Ha ABa HEOHWUKOTU-
HOMAHW MHceKTMUnan YopaHt 70
Bl n Aktapa 25 BI', n eanH nupe-
Tponpg — Hekcng 015 KC. N3cneg-
BaHeTo e nposefeHO B Ekcnepu-
MeHTasiHaTa 6a3a Ha MHCTUTYT no
N03apcTBO W BWHAPCTBO — TIp.
MnesBeH B HacaxaeHue oT
noasioxkatra  bepnaHguepn X
Punapna COA4. lMpe3 2011 n 2012
r. ca NpoyyeHW ABa WHCeKTMUumnaa,
anpes3 2013 r. - eguH (Tabnumuya 1).

those authorized for using and
determining their impact on key
bio-agents in vine.

MATERIAL AND METHODS

The biological activity of two
neonicotinoid insecticides Warrant
WG 70 and Actara 25 WG and one
pyrethroid — Nexide 015 CS was
investigated against the foliar form
of phylloxera (Phylloxera vastatrix).
The study was carried out at the
Experimental base of the Institute
of Viticulture and Enology — Pleven
in a plantation with the rootstock
Berlandieri X Riparia CO4. In 2011
and 2012 two insecticide were
studied and in 2013 - one (Tablel).

Tabnuua 1. UM3nutBaHu [MP3 3a 60pba c NucTHata opma Ha Jsio3oBarta

thnnokcepa
Table 1. Tested PPP for control of the foliar form of phylloxera

Mpoaykr [o3a, kKoH./da AKTMBHO BELLECTBO Mpounssoguten Irlog'”l?:a:z

Product Dose, conc./da Active substance Producer oy

Year of study

YopaHT 70 BI' 0,02% 700 g/kg nmugaknonpug,
Warrant 70 WG 0.04% 700 g/kg imidacloprid “XemuHosa” 2011, 2012
Hekcng 015 KC 0,03% 15 g/L rama-LmxanoTpuH Heminova
Nexide 015 CS 0,05% 15 g/L gamma-cyhalothrin
AkTapa 25 Bl 20g 250 g/kg TvameToKcam “CrHpKeHTa” 2013
Actara 25 WG 4049 250 g/kg thiamethoxam Syngenta

M3BbpLUEeHN ca aBe TpeTupa-
HMA NpU yCTaHOBABaHE Ha MbpBU-
Te rasim v 14 pHKM cnep ToBa.
EdmkacHocTTa Ha npoayktute e
n3umcneHa no opmynara Ha
Abbott (1925).

Tbii KaTo MHCTUTYTa
nputexasa  WHCEKTapuym

He
3a

Two treatments were carried
out when the first galls were found
and 14 days thereafter. The
product efficiency was calculated
by Abbott’s formula (1925).

Since the Institute does not
have an inscectarium for growing
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oTrexgaHe Ha nonesHu BUAOBE,
3a onpegensiHe Bb3OENCTBMETO
Ha akTUBHWUTE cybCTaHUUM Ha
nscnegBaHuTe MNPOAYKTU BBbPXY
KNHYOBUTE BroareHTn npu folara
ca Mo/fsBaHM Kracudukaumm Ha
BOJELLM CBETOBHW KOHCYNTaHTN B
NHTEerpupaHaTa pacTuTesiHa 3a-
lmTa, a MMEeHHO — BuonornyHn
CMCTEMM 3a YCTOIUMBO ynpasre-

HMEe Ha Kyntypute benrma -
Biobest sustainable crop
management

(http://www.biobest.be/home/3),
dopeHckn odpuunanHma katanor E-
PHY Ha npoayktu 3a pactutesiHa
3awmTa n TeXHUTE NPUIoXeHus
— E-PHY catalogue des produits
phytopharmaceutiques et de leurs
usages
(http://e-phy.agriculture.gouv.fr/) wn
Koppert 6WOMI0TMYHKM  CUCTEMMU
XonaHgns — Koppert biological
systems natural pollination
(http://www.koppert.com/).

PE3YNTATU N OBCbXXOAHE

[JaHHnTe OT npoyyBaHeTo
nokassar, 4Ye MNPOAYKTbT YopaHT
70 BI' e ¢ MmHOro gobpwu pesynratu
cpewy nuctHata opma Ha
nososata dwmnokcepa (Tabnvua
2). To3n wWHceKTUUMA MokasBa
[OCTaTbyHO BMCOKa edIMKacHOCT n
npu Mno-HMUcKaTa KOHUeHTpauusa —
0,02%.

[Mpn nocnegHOTO OTYUTaHE U
npwn gsata BapuaHTa, TpeTnpaHu c
YopaHT 70 BI', ca ycTaHOBEHM Mop,
10% >kmnBn napswu.

different types of beneficial
species for determining the impact
of the active substances of the
studied products on the key bio-
agents on vine the classifications
of leading international consultants
in integrated plant protection were
used, namely — Biological systems
for sustainable crop management
Belgium — Biobest sustainable
crop management
(http://www.biobest.be/home/3),

the French official catalog E-PHY
of plant protection products and

their  applications - E-PHY
catalogue des produits
phytopharmaceutiques et de leurs
usages

(http://e-phy.agriculture.gouv.fr/)
and Koppert Biological Systems
Netherlands — Koppert biological
systems natural pollination
(http://www.koppert.com/).

RESULTS AND DISCUSSION

The study data showed that
Warrant 70 WG had very good
results against the foliar form of
vine phylloxera (Table 2). This
insecticide revealed a sufficiently
high efficiency even at a lower
concentration — 0.02%.

During the last reporting in
both variants treated with Warrant
70 WG less than 10% live larvae
were found.
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Tabnuua 2. Pesyntatn oT 6MONOrM4YHOTO U3NUTBaHe Ha Ha NP3 3a 6opba cpeluy
nncTHata popma Ha sio3oBaTta thuokcepa npes 2011-2013 r.
Table 2. Results of the PPP biological test for control of the foliar form of vine

phylloxera in 2011-2013

Cnep nbpBO TpeTMpaHe
After the first treatment

BapwuaHT / Variant

Cnep BTOpO
TpeTupaHe / After the
second treatment

3peH/3day 5peH/5day 7 peH/7day 5 neH /5 day
Y%oxmen E % %xmBn E % %xuBn E %  %xnBu E %
% live % live % live % live
2011
V1-KoHTpona (HeTpeTupaHa) i i i i
V1 - Control (not treated) 94,80 99,62 97,44 98,35
V2 - YopaHT 70 BI' - 0.02%
V2 - Warrant 70 WG - 0.02% 66,61 29,74 51,83 47,97 43,16 55,71 21,31 78,33
V3 - YopaHT 70 BI' - 0.04%
V3 - Warrant 70 WG - 0.04% 42,57 55,09 33.42 66,45 31,47 67,70 10,43 89,40
V4 - Hekceug 015 KC - 0.03%
V4 — Nexide 015 CS - 0.03% 24,63 74,02 12,25 87,70 15,13 84,47 6,70 93,19
V5 - Hekcung 015 KC - 0.05%
V5 - Nexide 015 CS - 0.05% 18,06 80,95 7,27 92,70 5,36 94,50 2,78 97,17
2012
V1-KoHTpona (HeTpeTupaHa) ) ) ) )
V1 - Control (not treated) 95,16 90,48 93,06 96,88
V2 - YopaHT 70 BI' - 0.02%
V2 - Warrant 70 WG - 0.02% 25,81 72,88 14,71 83,75 14,29 84,65 9,09 90,62
V3 - YopaHT 70 BI' - 0.04%
V3 - Warrant 70 WG - 0.04% 19,51 79,50 10,53 88,37 8,89 90,45 5,41 94,42
V4 - Hekceug 015 KC - 0.03%
V4 — Nexide 015 CS - 0.03% 62,50 34,32 50,00 44,74 41,46 55,44 21,62 77,68
V5 - Hekceug 015 KC - 0.05%
V5 - Nexide 015 CS - 0.05% 40,43 57,52 32,43 64,15 31,82 65,81 17,07 82,38
2013
V1-KoHTpona (HeTpeTupaHa) i i i i
V1 - Control (not treated) 95,16 92,13 94,74 96,19
V2 - Aktapa 25 Bl - 20 g/da
V2 - Actara 25 WG - 20 g/da 70,48 25,93 41,20 55,28 26,75 71,76 23,00 76,09
V3-Atapa 25BI-40g/da g on 4047 1875 7965 17,17 81,88 7,35 92,36

V3 - Actara 25 WG - 40 g/da

Pesyntatnte oT npoy4yBaHe-
TO Ha AkTapa 25 Bl nokasBar, ye
M Npu ABeTe [03U e yCTaHOBeHa
no-BMcoKa eukacHoCT cref, npo-
BEXJAHeTO Ha BTOPO TpeTupaHe.
Mo-[o6pun pesynTaty ca NostyveHu
npyu npunaraHe Ha U3NUTBaHUS
npoAaykT B go3a 40 g/da. Ha netus
[eH crnef MbpBO TpeTupaHe npu
BapunaHTa ¢ 40 g/da e yctaHOBeHa
79,65% edwmkacHocT, a npu 20

The study results for Actara
25 WG showed that for the two
doses the efficiency was higher
after the second treatment. Better
results were obtained at a dose of
40 g/da of the tested product. On
the fifth day following the first
treatment in the variant of 40 g/da
it was found efficiency rate of
79.65% while for 20 g/da -
55.28%. The  highest rate
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g/da - 55,28%. Ha-Bucok pesynrar
(92,36%) e nosyyeH Ha neTus AeH
cnep BTOpPO TpeTupaHe B fo3a 40
g/da. TMpn TOBa OTYMTaAHE €
YCTAHOBEH M HaMl-HUCBHK MPOLUEHT
Ha Xusute napsu — 7,35%.

3a Hekcupg 015 KC ca nony-
YeHW MO-BUCOKN pe3ynTatu CbLUo
cnep BTOPO TpeTuMpaHe npu no-
BMcokata KoHueHTpauna 0,05%.

MonyyeHnte pesyntatn 3a
HEOHUKOTUHOULHUTE WUHCEKTULUAM
noTBbPXAaBaT AaHHUTe Ha Botton
et al. (2004), kouto npoy4ysBart
[ENCTBMETO wect npoaykra
cpewy /mMcTHaTa dousiokcepa U
yCTaHOBsiBaT, Ye Hal-epeKTUBHU
ca uvHcekTMumMaute Ha 6asa
nmugaknonpug (Provado 200 SC,
40mL 100L-1), TwnameTOKCaMm
(Actara 250 WG, 30g 100L-1) un
penTameTpuH (Decis 25 CE,
40mL 100L-1).

3BecTHO e, Ye HenpuaTenu-
Te no snosara, B T.4. JIUCTHaTa
domnokcepa nmart MHOro ecrecTee-
HAW Bparose, KOUTO MoraT pa
crnoco6ecTBar 3a TAXHOTO 6uono-
TMYHO  perynupaHe. CwbrniacHo
,PBKOBOACTBO 3a WHTErpupaHo
yrnpas/ieHne Ha BpegutenuTe npu
nosa wn 4arogonsiogHn  Kyntypu”.
OCHOBHWUTE 6uoareHTn (aHtaroHu-
cTn) npu nosata ca: Typhlodromus
pyri, Anthocoris nemoralis, Orius

laevigatus, Chrysoperla carnea,
Coccinella septempunctata,
Aphidius rhopalosiphi,

Trichogramma cacoeciae n
Syrphus corollae (XapusaHoB u
Ap., 2008). Tlo paHHM Ha
KoctaguHos (Heny61MKyBaHu

(92.36%) was accounted on the
fifth day after the second treatment
at a dose of 40 g/da. It was also

found the Ilowest rate of live
larvae—  7.35%  during that
accounting.

For Nexide 015 CS higher
results were also found after the
second treatment at the higher
concentration of 0.05%.

The obtained results for
neonicotinoid insecticides
confirmed the data of Botton et al.
(2004), who had studied the effect
of six products against foliar form
of phylloxera and found that the
most efficient were the insecticides
based on imidacloprid (Provado
200 SC, 40mL 100L-1),
thiamethoxam (Actara 250 WG,
30g 100L-1) and deltamethrin
(Decis 25 CE, 40mL 100L-1).

It is known that vine pests,
including foliar form of phylloxera
have many natural enemies that
could facilitate their biological
regulation.

According to the Guidance on
Integrated Pest Management on
Vine and Berry Crops the main
bio-agents (antagonists) in vine

are: Typhlodromus pyri,
Anthocoris nemoralis, Orius
laevigatus, Chrysoperla carnea,
Coccinella septempunctata,
Aphidius rhopalosiphi,
Trichogramma cacoeciae and

Syrphus corollae (Harizanov et al.,
2008). According to Kostadinov
(unpublished data) the greatest
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[aHHW) C Hal-ronamMa nabTHOCT B
no3oBuTe HacaxgeHua Ha W/1B -
MneseH ca obuKHOBeHaTa
3natooumua (Chrysoperla carnea)
n ceagmTO4YKOBaTa KaJIMHKa
(Coccinella septempunctata).

PasznnyHm knacudpmkaumm Ha
HeXenaHute nocneguum Ha XvmMmu-
YyHUTE CcybCcTaHuMM BbpXy nones-
HUTEe OopraHM3Mu B UUTMpPaHUTE Mno-
rope M3TOYHUUM ca NpupaBHEHN B
Tabnmya 3 KbM KnacudmkaumsatTa
Ha MexagyHapoaHaTa opraHusa-
UM 3a BUOIOTMYEH N UHTErpupaH
KOHTPO/1 HA BpegHUTE XUBOTHU U
pacteHns (IOBC) 3a pgaHHM OT
noncku onutn — Boller et al (2005),
a UMEHHO:

N — 6e3BpegHN WM Masiko

BpeaHu,

M — ymepeHo BpeaHu;

T — BpegHu.

[MpoyyBaHUTE WHCEKTULMAN
3a KOHTpOn Ha  JIMCTHaTa
dhmnnokcepa ca Ha 6a3arta Ha Tpwu
aKTUBHU BellecTBa -

nMmgaknonpua, rama-unxanoTpuH
n TnameTokcam (Tabnvua 1).
KakTto ce Bmxaa ot Tabnuua

3 [daHHUTE 3a CTeneHTa Ha
TOKCMYHOCT  KbM  onpejernieH
noneseH BWA He ca BuHaru

€[HOMOCOYHN B TPUTE MN3TOYHUKA.
AKTMBHWUTE BeLLeCcTBa Ha WHCEKTU-
UnaHUTE NPoAYKTU nokassaT pas-
JINYHA TOKCUMYHOCT CNpsIMO MOCO-
yeHuTe MONe3Hn  BUAOBE U
pasnnyHuTe CcTaguMmM Ha [ajeH
noneseH Bug. Te3n, KoUTOo ca
6e3BpeHn nnn manko spegHu (N)
n ymepeHo BpegHute (M) ca
noaxo4AaLm 3a NHTEerpupax

density in the vineyards of IVE -

Pleven had common green
lacewing (Chrysoperla carnea)
and seven-spot lady  bird

(Coccinella septempunctata).

Different classifications of
chemical substances adverse
effects on beneficial organisms in
the above-mentioned sources are
adapted in Table 3 to the
classification of the International
Organization for Biological and
integrated Control of harmful
animals and plants (IOBC) for data
from field trials — Boller et al
(2005), namely:

N — harmless or less harmful;

M — moderately harmful,

T — harmful.
The studied insecticides for
the control of foliar form of

phylloxera are based on three
active substances — imidacloprid,
gamma-cyhalothrin and
thiamethoxam (Table 1).

As it could be seen from
Table 3 the data on the degree of
toxicity to certain  beneficial
species  were not always
unidirectional in the three sources.
The active substances of the
insecticide products  showed
different degree of toxicity to these
beneficial species and the different
stages of development of the
beneficial species. The harmless
or less harmful (N) and moderately
harmful (M) are suitable for
integrated control, as it should be
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taken into consideration that the
moderately harmful are of limited
use during the vegetation period.

KOHTPO/1, KaTo TpsibBa Aa ce nma
npeasung, 4Ye YMEPEHO BpegHuTe
ca C orpaHuyeHa ynotpeba 3a
BereTauMoHHUSA Nepuog.

Tabnuua 3. BnusHme Ha wmanutaHuTe
eHToModhayHa B n103sTa
Table 3. Effect of the tested active substances on beneficial insects in vineyards

aKTUBHW BELWECTBA BbPXY Mosie3HaTa

Knacudukaumsa cnopeg, CTpaHUYHMSA eqekT CnpsiMo OCHOBHUTE K/H0YOBK
6roareHTn B N103sTa
Classification according to the main adverse effect on key bio-agents in
the vineyards

I
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Source = c © © < s © 8
IS p 2 = 3 e} S o
o = > ] = e 5
= = Q o © = o
he] o I~ o = n © Q
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a.B. MHcekTMumAam / active substance insecticides
nmmnpaknonpug / imidacloprid
Biobest TH,B TH,B Tn,Be TB Tn,B Tn,B -
Tn,a Tna Tla Ta Tha Tla
e-phy  N* T T M T T T -
Koppert TH,B Tn TH,B TB -
Tna TI Tna Ta
rama-umxanoTpuH / gamma-cyhalothrin
nunceaTt gaHHu / no data available
TunameTOokcam / thiamethoxam
Biobest i THB TH,B i Tne TnB - B
Tn,a Thn,a Tha Tla
e-phy N - T N M T - -
Koppert M H,B M n M B
Mn, a T8/Ta Ml M a

3abenexkn: B — Bb3pacTHO, H — HAMDa, K — KakaBuga, 1 — napea.
Notes: a — adult, n — nymph, p — pupa, | — larva.

3a aKTMBHOTO  BeELLECTBO For the active substance

rama-umxanoTpuH NIMNCBaT AaHHK
3a BAUSAHME BbPXY OCHOBHUTE
6uoareHT npu nosata U B Tpute
N3TOYHMKA.

mnpgaknonpug e 6e3speaeH

gamma-cyhalothrin there are no
available data on the impact upon
the main bio-agents in vine from
the three sources.

Imidacloprid is harmless for
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3a Typhlodromus pyri n1 ymepeHo
BpeneH 3a Chrysoperla carnea no

[aHHN  peHckna  odouumanHua
Katanor E-PHY (http://e-

phy.agriculture.gouv.fr/). B no-
ronAmara Cu 4yacT TpUTe U3TOYHMU-
ka nokassat TokcuyHoctTa (T) Ha
cybcTaHuuATa, OT KOeTo cnenga,
ye UVMULAKIONPUL € BpefdeH 3a
bGuoareHTuTeE.

TnameTOKCaM uMa pas/ny-
Ha TOKCUYHOCT CNPAMO NOCOYEHMU-
Te NoNe3HN BMAOBE N pas/InyHUTe
CTaauMuM Ha fafieH nosies3eH BUA.
Kakto ce BwXga pJdaHHUTe 3a
CTeneHTa Ha TOKCMYHOCT KbM
onpegesieH nosneseH BuA He ca
€[HOMOCOYHN B TpPUTE W3TOYHUKA
(Tabnumuya 3). TuameTOKCaM e
ymepeHo BpegeH (M) 3a Hakou
BMAOBE U (POPMN N CbLLEBPEMEH-
HO BpeaeH (T) 3a apyru. Mo Tasu
NpYyYMHa TOBa akTMBHO BELLECTBO
CbLLIO Ce OTHacA KbM rpynara Ha
TOKCUYHUTE 3a MoJsie3Hara eHTo-
ModpayHa B 103ATa U HE e NOoAXO-
[AAU0 3a UHTerpmpaH KOHTPOII.

n3BOAN

YopaHT 70 BI, NnpuioxeH B
KOHUeHTpauna 0,02% n 0,04% e
BMCOKO edprkaceH cpeLlly JIMCTHa-
Ta (hbopma Ha sio3oBaTa ousiokcepa.

Aktapa 25 Bl noka3a cuiHo
WHCEKTUUNOHO [fOeicTBMe cpeLly
HenpuaTensa B gosa 40 g/da.

AKTVBHUTE BelyecTBa umuaa-
Knonpug N TmameToKcam ca TOK-
CMYHW 3a OuoareHTUTe M He ca
noaxoAdawn 3a WHTerpupaH KoH-
TPON Ha HenpuAaTesnMTe B JI030BU-
Te HacaxaeHus.

Typhlodromus pyri and moderately
harmful for Chrysoperla carnea
according to data of the French
official catalog E-PHY (http://e-
phy.agriculture.gouv.fr/). For the
most part, the three sources
indicate toxicity (T) of the
substance, therefore imidacloprid
is harmful for the bio-agents.

Thiamethoxam has a
different toxicity to these beneficial
species and the different stages of
development of a beneficial
species. It could be observed that
data on the degree of toxicity to a
particular useful species are not
unidirectional in the three sources
(Table 3). Thiamethoxam is
moderately harmful (M) for some
species and forms, while harmful
(T) for others. Therefore this active
substance also refers to the group
of toxic to beneficial insects in
vineyards and is not suitable for
integrated control.

CONCLUSIONS

Warrant 70 WG applied at a
concentration of 0.02% and 0.04%
is highly efficient against the foliar
form of vine phylloxera.

Actara 25 WG showed strong
insecticidal action against the pest
at a dose of 40 g/da.

The active ingredients
imidacloprid and thiamethoxam are
toxic to the bio-agents and are not
suitable for integrated pest control
in vineyards.
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BIOLOGICAL EFFICACY OF SOME HERBICIDES IN VINE NURSERY

Neli Prodanova-Marinova
Institute of Viticulture and Enology-Pleven, 1 Kala Tepe Str., Pleven, Bulgaria

PE3OME

OnuTbT e u3BedeH B MHCTUTyTa no
N103apcTBO M BUHaApCTBO-I1eBeH. YcTaHo-
BEHa e NPoAb/IKMTENIHOCTTA Ha AelCTBU-
eTo Ha xepbuumaute Ywudr I (250 g/l
neHaMMe T a/IvH + 212,5 g/l
avumeTeHamug ), Tapgonpum  Tnoc
F'ong 500 CK (312,5 g/l s-meToOnaxaop +

177,5 g/l TepbyTwnnasmH) u Crpartoc
yntpa (100 g/l uuknokcmamm) B
cneunguyHuTe  yCnoBuMs Ha  J1030BO

BkOpeHunuuie. lMpoyyeHa 6GuonorunyHarta
UM echrKacHOCT cnpsAMoO peauua niesen-
HW BMAOBE, XapakKTepHM 3a acoumnauuute
OT OKOMEH Twn.

YuHr T un Tapgonpum lMnoc Mong,
500 CK KOHTponupaT ychnewHo efHoro-
OVWHWUTE nNfeBenu, C U3KIIYEHUE Ha
cBuMHUUaTa (Xanthium strumarium L.).
To3u BWA He NposiBABa YyBCTBUTESTHOCT
KbMm Yudr T, a Mapgonpum lMnawoc ong,
500 CK B posa 0,6 l/da nogTucka
MOHMKBAHETO MYy camo [0 TpuaeceTtus
[O€eH cnep TpeTupaHeTo. KopeHoBOM3AbH-
KOBUTE BMAOBE M OCOBEHO MoBeTuuaTa
(Convolvulus arvensis L.) ce noenussart
cnabo oT n3nuTBaHuTe NpoaykTu. Mpu no-
BUCOKUTE [03W ca OTYETEeHW MOo-CUNeH
xepbuunaeH edekt 1 no-ronsgima nepcuc-
TEHTHOCT. [lelicTBMeTo Ha YuHr N otcnab-
Ba crep, wectgecetus AeH, a Napgonpum
Mnioc Nong 500 CK nogabpxa noyseHata
MOBBLPXHOCT 4uWcTa OT MJeBeM Ao
JeBeTAeceTuss AeH cnef TpeTuMpaHeTo.

SUMMARY

The experiment was carried out at
the Institute of Viticulture and Enology -
Pleven. It was determined the action
duration of the herbicides Wing P (250 g/
pendimethalin + 212.5 g/l dimethenamid
P), Gardoprim Plus Gold 500 SC (312.5
g/l s-metolachlor + 177.5 o/l
terbuthylazine) and Stratos ultra (100 g/l
cycloxidim) in the specific conditions of
vine nursery. Their biological efficacy
against a number of weed species typical
for row crops associations was studied.

Wing P and Gardoprim Plus Gold
500 SC control successfully the annual
weeds, except, common cocklebur
(Xanthium strumarium L.). This species
was not sensitive to Wing P while
Gardoprim Plus Gold 500 SC at a dose of
0.6 l/da inhibited its germination only to
the thirtieth day after the treatment. Root-
sprouting species, especially bindweed
(Convolvulus arvensis L.) responded
weakly to the tested products. Stronger
herbicidal effect and greater persistence
were accounted at higher doses.

Wing P action weakened after the sixtieth
day and Gardoprim Plus Gold 500 SC
maintained the soil surface clean of
weeds until the ninetieth day after
treatment. Stratos ultra (0.2 l/da) exhibited
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Crtpatoc yntpa (0,2 l/da) nposiBaBa
OT/IMYEH XxepbuungeH edqekT Ccnpsamo
6anypa (Sorghum halepense L.) n no-
cnabo, HO 3aJ0BOMUTENIHO AeiicTBue
cnpamo TpockoTa (Cynodon dactylon L.).

KnouoBn gymun: 1030BO BKOPEHU-
nvwe, xepbuuman, edukacHocT, nepcuc-
TEHTHOCT, Nn/J1esenu

YBO/,

HabopbT xepbuumngun, peruc-
TpypaHu 3a 6opba c nnesenuTe B
no3AaTa BK/KYBA Maslko Ha 6poi
aKTVBHM BewecTBa, MNOAXOASLM
npeauMHO 3a njofofaBaliy Ha-
caxieHns. Karto npoayktu, KOuUTo
Hanmb/IHO Morat fga 3aMecTar
TpMasnMHOBUTE CbeAMHEHUS HSKOW
aBTopu onpepenat Ctomn 33 EK u
Mapgonpum lMnoc lMong 500 CK
(Sarpe et al., 2007; Sarpe, 2011).
B no3oBuTe BKOpeHWNMLA e npoy-
YeHOo AeliCTBMETO Ha Hanponamug,
neHauun, okcudpnyopdoeH, neHpu-
MeTa/IMH U Ap., KOUTO MOATMCKaT
pa3BUTUETO Ha HexeslaHa pacTtu-
TEe/IHOCT 3a Nnepuogn C pasivyHa
npoab/mkuteniHoct  (Gromakovskii
et al., 1984; Litvinov et al., 1987;
Uenebunes n Kateposa, 1988; NMpo-
AaHoBa-MapuHoBa, 2012). YcTaHo-
BEHO €, Ye MepCUCTEHTHOCTTa Ha
pegvua xepbuunam Ha 6asaTta Ha
HSKOW OT Te3n aKkTVBHU BellecTsBa
HamasiiBa 3HauYUTeNHO Npu BUCO-
Kata noysBeHa B/IXXHOCT, HEO0OXo-
AVMa 3a BKOpPEHsiBaHe Ha npuca-
AeHnte nososu pesnnun (Mpopa-
HoBa-MapuHoBa w©n gp., 2011,
NMpogaHoBa-MapuHoBa, 2012).

Llen: Oa ce npoyun edomkac-
HOCTTa W MNEepCUCTEHTHOCTTA Ha
xepouungute Yuur M, Fapgonpum

excellent  herbicidal effect against
Johnson grass (Sorghum halepense L.)
and not so strong however satisfactory
effect on Bermuda grass (Cynodon
dactylon L.).

Key words: vine nursery, herbicide
efficacy, persistence, weeds

INTRODUCTION

The range of herbicides
registered for weed control in
vineyards includes a small number
of active substances, particularly
suitable for fruit-bearing plants.
Some authors define Stomp 33 EC
and Gardoprim Plus Gold 500 SC
as products that could completely
replace the triazine compounds
(Sarpe et al., 2007; Sarpe, 2011).
In vine nurseries the action of
napropamide, lenacil, oxyfluorfen,
pendimethalin, etc. inhibiting the
growth of undesired vegetation for
periods of different duration has
been studied (Gromakovskii et al.,
1984; Litvinov et al., 1987,
Chelebiev and Katerova, 1988;
Prodanova-Marinova, 2012).

It was found that the persistence of
a number of herbicides based on
some of these active substances
had significantly decreased under
the conditions of high soil moisture
needed for the grafted vine
cuttings rooting (Prodanova-
Marinova et al., 2011; Prodanova-
Marinova, 2012).

Objective: To be investigated
the efficiency and persistence of
herbicides Wing P, Gardoprim Plus
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Mmoc long 500 CK n Crpartoc
ynTpa B YC/I0BMATa Ha /1030BOTO
BKOpeHunuuie.

MATEPVANT N METO4U

MpoyyBaHeTO € npoBefeHo
npes nepuoga 2011-2013 r. BbB
BKOpeHunuwata Ha WJ1B-IneBeH.
TpeTtupaHeto ¢ YuHr I (250 g/l
neHagmmeTanuH + 2125 g/l gume-
TeHamug M) n Fapgonpum Mnwoc
flong 500 CK (3125 g/l s-
mMeTonaxnop + 177,5 g/l Tepby-
TunasuH) e HanpaBeHO Henocpen-
CTBEHO cnef HaboxagaHeTo Ha
npucageHuTe  pesHuuu, npegu
MbPBOTO AbXAyBaHe. 3a onTumasl-
HOTO NpoTUYaHe Ha BKOpPeHsiBaHe-
TO UM e noggbpxaHa Heobxoau-
MaTa noyseHa BIaXXHOCT. BapuaH-
TUTE ca KakTto cnepgsa: V1 — YuHr
M (0,4 l/da); V2 — YwHr 11 (0,6 I/da);
V3 — lNapgonpum MNnoc MNong 500
CK (0,4 l/da); V4 — Tapponpum
Mntoc Mong 500 CK (0,6 l/da); K —
HernsieBeHa HeTpeTMpaHa KOHTPO-
na; K1 — nneeeHa HeTpeTupaHa
koHTpona. C orneg HamanasaHe
Ha 3arybute OT HensieBeHaTa
HeTpeTupaHa kKoHTpona (K), 19 e
3anoxeHa camo npe3 2011 r. K1 e
noggobpXaHa  4ype3s  TPUKPaTHO
PBYHO M/IEBEHE.

3a npeogonaBaHe Ha npo6-
fleMa C MHOroroguwHUTE Kope-
HAWHM MJ1IeBe/iM e MNpoBefeHOo
efHOoKpaTHO TpeTupaHe cbCc CTpa-
Toc Yntpa (100 g/l umknokcnanm)
B pno3a 0,2 l/da Ha 30 pgeH cnep
BHACAHETO Ha MNo4yBeHUTe Xxepbu-
unan (npy BucoumHa 20-30 cm Ha
XUTHUTE NieBenn).

Gold 500 SC and Stratos Ultra in
vine nursery.

MATERIAL AND METHODS

The study was carried out
during 2011-2013 in the vine
nurseries of IVE-Pleven. The
treatment with Wing P (250 g/l
pendimethalin  + 2125 gl
dimethenamid P) and Gardoprim
Gold Plus SC 500 (312.5 g/l s-
metolachlor + 177.5 g/l
terbuthylazine) was performed
immediately after planting of the
grafted cuttings before the first
sprinkling. The necessary soil
moisture was maintained for the
optimal rooting process. The
variants were as follows: V1 -
Wing P (0.4 l/da); V2 —Wing P (0.6
I/da); V3 — Gardoprim Plus Gold
500 SC (0.4 l/da); V4 — Gardoprim
Plus Gold 500 SC (0.6 l/da); C —
not weeded, control; C1 — weeded,
untreated control.

For reducing the losses from the
untreated control that was not
weeded (C), it was separated only
in 2011. C1 was maintained by
thrice manual weeding out.

For overcoming the problem
of perennial rhizome weeds one
treatment was made with Stratos
Ultra (100 g/l Cycloxydim) at a
dose 0.2 I/da on the 30™ day after
the introducing of the soill
herbicides (at 20-30 cm height of
gramineous weeds).
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MNbTHOCTTAa U BUOOBUS
cbCcTaB Ha nnesenute (6p./m?) ca
npocnegeHn Ha 30 60™" n
90™" pmeH cnep TpPeTUpaHeTo Mo
KO/INYECTBEHNS METO/,

PE3YJITATU N OBCBb)XOAHE
Mpe3 nepuopga 2011-2014 r.

ca yCTaHOBEHW crnegHuTe nnesen-
HW1 BugoBe: ropyxa /Cardaria draba
(L.) Desv./, wmneyok /Sonchus
arvensis L./, noncka noseTtuua
/Convolvulus arvensis L./, noncka
nanammga /Cirsium arvense L./,
NosickM cuHan /Sinapis arvensis
L./, NnoACyHKa /Heliotropium
europaeum L./, yepHo Kyuye rposge
/Solanum nigrum L./, TydyeHuua
/Portulaca oleracea L./, 06UKHOBEH
wwup /Amaranthus retrofleksus L./,

pascTtnaH Lmp /Amaranthus
blitoides L./, cBuHuya /Xanthium
strumarium L./, Nny6eHNYHUK

/Hibiscus trionum L./, 6sna kyya
no6oga /Chenopodium album L./,
CNbHYOrnes, /Heliantus sp./
(camoceBkn), KaHazcka
3nonetHuya /Coniza canadensis
L./, 3eneHa kowpsBa [Zetaria
viridis L./, 6anyp [/ Sorghum
halepense L./, TpockoT /Cynodon
dactylon L./.

TpnageceTt AHU cnef BHacsHe-
TO UM, YuHr I v Mapgonpum lnoc
fong 500 CK koHTponupat edom-
KacHO efHOoroguwWHUTE MJIeBesn
(Tabnuuya 1). Cnaba uyBCTBUTEN-
HOCT nposiBABa CBUHWLATA, pacTe-
HUS OT KOSATO ca HabnogaBaHu B
Apara BapuaHta ¢ YuHr I (V1 n
V2) u npu no-Huckara pfo3a Ha
Mapgonpum Mntoc (V3). YuHr N He

The density and species
composition of weeds (pc./m?)
were counted on the 30", 60" and
90™ day after the treatment by the
guantitative method.

RESULTS AND DISCUSSION
During the period 2011-2014
the following weed species were
found: whitetop /Cardaria draba

(L.) Desv./, field sowthistle
/Sonchus arvensis L./, field
bindweed/Convolvulus arvensis
L./, Canada thistle /Cirsium

arvense L./, field mustard /Sinapis
arvensis L./, European Heliotrope
/Heliotropium  europaeum L./,
hound’s berry /Solanum nigrum L./,
pigweed /Portulaca oleracea L./,
amaranth /Amaranthus retrofleksus
L./, white amaranth /Amaranthus
blitoides L./, common cocklebur
/Xanthium strumarium L./, flower-
of-an-hour /Hibiscus trionum L./,
lamb’s quarters /Chenopodium
album L./, sunflower /Heliantus sp./
(self-planted), Canadian
horseweed /Coniza canadensis L./,
green foxtail /Zetaria viridis L./,
Johnson grass /  Sorghum
halepense L./, Bermuda-grass
/Cynodon dactylon L./.

Thirty days  after the
application, Wing P and Gardoprim
Plus Gold 500 SC controlled
efficiently the annual weeds (Table
1). Common cocklebur exhibited
poor sensitivity as its plants were
observed in both variants of Wing
P (V1 and V2) and at the lower
dose of Gardoprim Plus (V3). Wing
P did not damage the
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yBpexja npeacTaBUTeNnnTe Ha poj,
Heliantus n camoceBk/ OT C/TbHYO-
rnep ca oTyeTeH B ABarta BapuaH-
Ta, He3aBKCKMMO OT fo3arta.

M3nntBaHuTe xepoéuuman
nposiBABaT HE3a40BO/IUTEHO AEN-
CTBME CMPAMO MHOrOroAuLLIHUTE
KOPEHWULLHN 1 KOPEHOBOU34bHKOBM
Bugose. BbB BapmaHtn 1, 2 n 3
TAXHaTta nNIbTHOCT e 99 % ot
ob6wara, a BbB V4 — 100 %. Mpwn
KOHTpO/1aTa N/ibTHOCTTA HA MHOrO-
roguHUTe nnesenu npencra.is-
Ba 53 % oOT obuwarta 3annesesie-
HOCT Ha Heo6paboTBaHMUTE A0 TO3U
MOMEHT napLesiku.

representatives of the genus
Heliantus and self-planted
sunflowers were accounted in both
variants, regardless of the dose.

The tested herbicides
showed unsatisfactory  action
against perennial rhizome and

root-sprouting species. In variants
1, 2 and 3, their density was 99%
of the total, while in V4 — 100%. In
the control plot the perennial
weeds density represented 53% of
the total weeds in the plots not
cultivated by that moment.

Tabnmuya 1. MNABTHOCT Ha n/jeBenuTe MO BUAOBE TpuAaeceT [AHWM cnep
TPeTMPaHeTO C NOYBEHU Xepbuuman (6p./m?)
Table 1. Density of weeds species thirty days following treatment with the soil

herbicides (pc./mz)

Bugose nnesenn
Weed species

Bpoii pacTenns Ha 1 m”
Number of plants per 1 m?

V1 V2 V3 V4 K1
JsycemepnenHu nnesenu / Dicotyledonous weeds
Sonchus arvensis L. 0,3 0.03 - 0,2 1,0
Convolvulus arvensis L. 9,0 6,9 10,9 9,4 10,6
Cirsium arvense L. 0,3 1,7 1,4 0,4 11
Sinapis arvensis L. - - - - 0,1
Heliotropium europaeum L. - - - - 0,5
Xanthium strumarium L. 0,5 0.4 0,4 - 0,6
Portulaca oleracea L. - - - - 1,3
Chenopodium album L. - - - - 15
Solanum nigrum L. - - - - 9,1
Amaranthus retrofleksus L. - - - - 0,4
Amaranthus blitoides L. - - - - 1,8
Hibiscus trionum L. - - - - 0,1
Heliantus sp. 0,1 0,1 - - -
O6uo 3a gByceMenesiHu
Total for dicotyledonous 10,2 9,1 12,7 10,0 28,1
EnHocemepnenHu nnesenu / Monocotyledonous weeds
Zetaria viridis L. - - - - 14,3
Sorghum halepense L. 3,7 4,1 2,6 1,3 1,3
Cynodon dactylon L. 28,6 30,9 35,7 20,4 20,1
O6wWo 3a egHOCEMeAeHN
Total for monocotyledonous 32,3 35,0 38,3 21,7 35,7
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CpaBHUTENHO ronsiMata 06-
A MJIbTHOCT Ce Ab/HKM OCHOBHO
Ha noseTuuarta v TpockoTa. EgHO-
cemegenHute nnesenn (KowpsBsa,
6as1yp 1 TPOCKOT) hopmupat oT 68
% (npu V4) po 79 % (npn V2) ot
KONIMYEeCTBOTO Ha nJjeBesHara
pacTUTeNHOCT B  TpeTupaHuTe
BapuaHTn n 70 % B KOHTpoNara.

3a npeopfonsBaHe Ha TO3U
npo6siem B oOnNuUTa € BK/IHOYEH
Crtpatoc yntpa — Xxepbuunpg c
JINCTHO CUCTEMHO [eincTBue npo-
TVMB XWUTHWUTE n/ieBenn. HerosoTo
OeincTeme e OoT4YeTeHo TpuaeceT
[OHW cnep TpeTupaHeTo n cbBnaga
C BTOPOTO OTYMTaHe Ha pesynrta-
TUTE OT NpunaraHeTo Ha NoYBEHU-
Te xepbuuman (wectpecetn fOeH
OT BHacaHeTo uMm). [lposBsaBa
OT/IMYEeH  xepbuumaeH  edoekT
cnpamo Ganypa (Tabnuvua 2).
Ctpatoc ynTtpa nposiBsasa Mno-cna-
60, HO 3a40BO/IUTESIHO AelCcTBue
cnpamo Tpockota. OT 0,5 go 2
cTb6na Ha m? ouenseat u gasar
Bb3MOXHOCT Ha pacTeHMeTo [a ce
Bb3CTAaHOBW, HO [0 [JTbTHOCT,
KOSATO He Bpegun Ha npucageHuTe
N030BM pe3Huuu. Tpugecet OHK
cnep BHacaAHeTto Ha Crpartoc
ynTpa CTpyKTyparta Ha 3anseBens-
BaHETO B TpeTupaHuTe napuesku
ce MPOMeHsA W [ABycemMefenHute
nneBsenun Beye cbcTaBndasar oT 87
% (V1 n V3) po 95 % (V4). B
KOHTpo/s1ata npogb/nkasar ga npe-
o6s1lafaBaT XUTHUTE M/eBen —
NAbLTHOCTTA UM goctura 74 % ot
obuara.

The relatively high total
density was mainly due to field
bindweed and Bermuda-grass.
The monocotyledonous weeds
(green foxtail, Johnson grass and
Bermuda-grass) formed from 68%
(for V4) to 79% (for V2) of the total
weeds in the treated variants and
70% in the control.

For the management of this
problem  Stratos Ultra was
included in the trial — herbicide
having foliar systemic action
against gramineous weeds. Its
action was counted thirty days
following the treatment and
coincided with the second
counting of the results from the
application of the soil herbicides
(the sixtieth day after their
introduction). It exhibited excellent
herbicidal effect against Johnson
grass (Table 2). Stratos Ultra had
weaker, however satisfactory
action against Bermuda-grass.
From 0.5 to 2 stalks per m* had
survived and allowed the plant to
recover, but to density, which did
not damage the grafted vine
cuttings. Thirty days after the
introduction of Stratos Ultra the
weed composition in the treated
plots had changed and
dicotyledonous weeds  were
already up to 87% (V1 and V3) to
95% (V4). The gramineous weeds
continued to dominate in the
control as their density reached
74% of the total.
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Tabnuua 2. MABTHOCT Ha MNeBeNuTe MO BUAOBE LIECTAeCeT AHU chef
TPeTUpaHeTo C MOYBEHU XepGuuman u TpuaeceT AHU cfef NPbCKAHETO CbC

CtpaTtoc Yntpa (6p./m2).

Table 2. Density of weeds species sixty days following treatment with the soil
herbicides and thirty days after spraying of Stratos Ultra (pc./mz).

Bugose nnesenn
Weed species

Bpoii pacTenns Ha 1 m”
Number of plants per 1 m?

V1 V2 V3 V4 K1
JsycemegenHu nneesenu / Dicotyledonous weeds
Sonchus arvensis L. 0,4 0,03 - 0,3 0.7
Convolvulus arvensis L. 10,2 8,3 12,8 11,1 8,0
Cirsium arvense L. 0,4 2,2 15 0,7 1,3
Heliotropium europaeum L. - - - - 0,5
Xanthium strumarium L. 0,1 0,2 0,4 0,3 -
Portulaca oleracea L. - - - - 14
Chenopodium album L. - - - - 0,3
Solanum nigrum L. 0,03 - - - 2,1
Amaranthus retrofleksus L. - - - - 0,1
Amaranthus blitoides L. - - - - 0,6
Hibiscus trionum L. - - - - 0,03
Heliantus sp. 0,1 0,1 - - -
Coniza canadensis L. - - - - 0,1
O6wWo 3a gBycemeesniHm
Total for dicotyledonous 11,2 10,8 14,7 12,4 14,3
EnHocemenenHn nnesenn / Monocotyledonous weeds
Zetaria viridis L. - - - - 1,3
Sorghum halepense L. 0,1 0,1 0,1 0,1 4.4
Cynodon dactylon L. 1,6 1,3 2,0 0,5 35,9
O6wWo 3a egHOCeMenenHn
Total for monocotyledonous 1,7 1,4 2,1 0,6 41,6

LlecTteceT gHW cnep TpeTu-
paHeTo C MNOYBEHUTE Xepouunamn
ce HabnwpgaBa neko otcnabBaHe
Ha edoekta OT YuHr I1. Mpn go3sa
0,4 l/da ca oTyeTEHN MUHUMAsIEH
O6poil pacTeHMs YEepHO Kyye rpos-
ne (0,03 6p./m?), keTo ce AbKM
Ha no-cnabata 4yBCTBUTENHOCT
Ha BMAa KbM neHanmeTtanuH. ap-
ponpum IMnwoc Nong 500 CK npo-
Ab/pKaBa fa noATuUcka NoHWKBaHe-
TO Ha efHoroguWHUTE nneBesnn c
N3KNIYEHNe Ha CBMHMLaTa.

Haili-ronama nnbTHOCT €
OoTyeTeHa npu nosickata nosetuua
N TOBa KOMMNeHcupa A0 M3BECTHa

Sixty days after the treatment
with the soil herbicides it was
observed a slight weakening of
Wing P effect. A minimum number
of plants of hound’'s berry were
counted at a dose of 0.4 I/da (0.03

pc./m?), due to the poorer
sensitivity of the species to
pendimethalin. Gardoprim Plus
Gold 500 SC continued to

suppress the germination of the
annual weeds except for common
cocklebur.

The greatest density was
recorded for field bindweed as that
compensated to some extent the
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CTeneH HaMas/leHUeTo Ha Kope-
HUWHWTE NNeBenu cnep TpeTtupa-
HeTo cbec CTpartoc yntpa. Mo tasu
NpUyYMHa AenbT Ha MHOroroguil-
HUTE nneBennM B obwarta NNbT-

HOCT oOcCcTaBa BUCOK — 98 % 3a
BCUYKN BapunaHTu.
[eBeTpnecer OHU cneg

TpeTMpaHeTo C NOYBEHN XpPounLm-
AW, OeACTBMETO Ha YWUHr I 3Haum-
Te/IHO HamMasiiBa — OCBEH 4YepHOo
Kyye rposge ce HabogasaTr U
HOBOMOHWKHaNN  pacTeHus  OoT
BUOOBETE  WMP, TyyeHuua Wu
3eneHa kouwpssa (Tabnuua 3).
MuHuManeH O6poli  pacteHus
Tyuyenmya (0,03 6p./m?) ca
otyeTeHn npu lappgonpum [lnoc
fong 500 CK (V4). B ob6uwaTta
CTPYKTypa Ha 3anseBesiiBaHeTo
npogb/xaBar pga npeobnagasar
npegcrasuTennuTe Ha  MHOrOro-
OVWHNTE BMAoBe — npu YuHr I ca
92 % (V1) n 93 % (V2), a npu
Mapgonpum lMnoc MNong 500 CK
cbcTasnasar 98 % wn B pABaTta
BapuaHTa. B cnencrteue Ha npuno-
XeHUTe [0 TO3! MOMEHT obpa-
60TKM B KOHTponaTa, nneBenute
OT efHOroAuLHNTEe BUAOBE Hama-
naBaT M Beye ca camo 5 % oT
obLiara nbTHOCT.

[Npe3 nepunopa mexay BTopo-
TO N TPETOTO OTYUTaHe Ha niese-
NnTe 3anoysa Bb3CTaHOBABaHe Ha
XUTHUTE BMAOBE — MN/TLTHOCTTA UM
BbB BCUYKM BapuaHTM He3Hauu-
Te/NIHO HapacTBa, HO He MpeBuLIa-
Ba 19 % (V1) ot obwara. B
MOMEHTa Ha TPeToTo OTyYMTaHe B
KoHTponata Te ca 70 %.

reduction of the rhizome weeds
after the treatment with Stratos
Ultra. Thus the ratio of perennial
weeds in the total density had

remained high — 98% for all
variants.
Ninety days after the

treatment with the soil herbicides,
the action of Wing P had been
significantly reduced - except
hound’s berry it was also found
new germinated plants  of
amaranth, pigweed and green
foxtail (Table 3). Minimum number
of pigweeds (0.03 pc./m?) were
reported with Gardoprim Plus Gold
500 SC (V4).

The representatives of the
perennial species continued to
prevail in the total composition of
weeds — with Wing P — 92% (V1)
and 93% (V2), while with
Gardoprim Plus Gold 500 SC they
were 98% for both variants. As a
result of the treatments performed
to the control the annual species

weeds had decreased,
representing only 5% of the total
density.

The recovery of the

gramineous weeds started during
the period between the second
and the third counting of the
weeds - their density in all
variants slightly increased, but it
did not exceed 19% (V1) of the
total. At the time of the third
accounting in the control they were
70%.
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Ta6nuua 3. MNBbTHOCT Ha nNAeBenuTe MO BUAOBe [AeBeTAeceT AHU chef
TPeTUpaHeTo C MOYBEHU XEPOULUMAN U LECTAECEeT AHW crief, NMPbCKAHETO CbC

CtpaTtoc Yntpa (6p./m2).

Table 3. Density of weeds species ninety days following treatment with the soil
herbicides and sixty days after spraying of Stratos Ultra (pc./mz).

Bugose nnesenn
Weed species

Bpoii pacTenns Ha 1 m”
Number of plants per 1 m?

V1 V2 V3 V4 K1
JsycemegenHu nnesenu / Dicotyledonous weeds
Sonchus arvensis L. 1,4 0,3 - 0,5 1,2
Convolvulus arvensis L. 16,3 13,5 17,6 15,1 7,6
Cirsium arvense L. 1,0 3,3 2,5 1,3 0,8
Cardaria draba (L.) Desv. - 0,1 - - 0,03
Heliotropium europaeum L. - - - - 0,7
Xanthium strumarium L. 0,1 0,1 0,4 0,3 -
Portulaca oleracea L. 0,5 1,2 - 0,03 0,3
Chenopodium album L. - - - - 0,1
Solanum nigrum L. 0,1 0,03 - - 0,5
Amaranthus retrofleksus L. 0,03 - - - -
Amaranthus blitoides L. - 0,03 - - 0,2
Heliantus sp. 0,1 0,1 - - -
O6wWo 3a gBycemeesniHm
Total for dicotyledonous 19,5 18,7 20,5 17,2 11,4
EnHocemenenHn nnesenn / Monocotyledonous weeds
Zetaria viridis L. 1,2 0,03 - - 0,2
Sorghum halepense L. 0,7 0,2 0,5 0,1 2,9
Cynodon dactylon L. 2,8 2,4 3,0 3,1 23,0
O6wWo 3a egHOCeEMenenHN
Total for monocotyledonous 4,7 2,6 3,5 3,2 26,1

B 3aBucMmocCT OT paeiicTBue-
TO Ha U3NUTBaHUTE Xepoéuuuan un
NPOMEHNTE B CTPyKTypaTa Ha
3ansieBesiiBaHeTo npes3 Beretauu-
ATa, HacTbnBar W MNPOMEHM B
NAbTHOCTTA My. Hasumumeto Ha
MHOrOrogULLIHNTE XUTHN BUAOBE B
ONUTHUTE Napuesikn TpugeceTt OHU
cnef, BHacsiHETO Ha MOYBEHUTE
xepouunan BoAM A0 3HaYuTEesHa
obwa nabTHOCT (Pur. 1). B Tpe-
TMpaHWTe BapuvaHTu T goctura [o
51 6p./m? (V3), HO He npeBswLaBa
Tasn B KOHTponata (63,8 6p./m?).
Pasnuknte mexay TpeTupaHute u
HeTpeTupaHuTe napuesku npo-

Depending on the effect of
the tested herbicides and the
changes in the structure of weed
infestation during the vegetation
there were also changes in its
density. The presence of perennial
gramineous species in the trial
plots thirty days after the
application of the soil herbicides
resulted in significant total density
(Fig. 1). In the treated variants it
reached 51 pc./m? (V3), but it did
not exceed that in the control (63.8
pc./m?). The differences between
the treated and untreated plots
continued to increase after the
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Ab/hkaBaT fda HapactBaT cnep
BHacsAHeTo Ha Crparoc ynTtpa.
Npn  BTOpPOTO  OTYMTaHe Te
BapupaT oT 43,9 6p./m* (V2) po
39,1 6p./m? (V3) 1 nokassaT BUCO-
Kata epMKacHOCT Ha M3NUTBaHUTe
NpoAaykTn. Bbnpekn otcnabsBallo-
TO pgeictBue Ha YuHr Il mn vac-
TMYHOTO  Bb3CTAHOBSIBAHE  Ha
XUTHUTE BUAOBE, AeBeTAeceT AHU
cnep NMbpBOTO TpeTupaHe C xep-
6uuman Te BCe ole nposaBaBart
fobpa aKTMBHOCT CnpsAMO Msese-
INTe N NTbTHOCTTA B KOHTpoNaTa
€ 3Ha4MTesIHO NO-BMCOKA.

application of Stratos Ultra. During
the second counting they were in
the range from 43.9 pc./m? (V2) to
39.1 pc./ m? (V3) and showed the
high efficiency of the tested
products. However the weakening
effect of Wing P and the partial
recovery of the gramineous
species, ninety days after the first
treatment with herbicides, they still
exhibited good activity against
weeds and the density in the
control was significantly higher.

80

60

6p./m>

o

W 30 geH

Talabarall

160 peH

W90 peH

dur.l. AnHammnka Ha obuaTta NIbTHOCT Ha NeBennTe
Fig.1. Dynamics of the total density of weeds

OnHamukata u CcTpykTypata
Ha 3ansieBesiiBaHe B KOHTposara
(K1) nokasBaT BNUAHMETO Ha
06paboTKNTE BbPXY YCTAHOBEHUTE
npes nepuoga Ha u3crenBaHeTo
nnesenu. JONMb/HATENTHO BbBee-
HaTa npe3 2011 r. HenneseHa
HeTpeTupaHa KoHTposna (K) agasa
Bb3MOXHOCT 3a W3SICHsIBaHe Ha
TO3M BBMNPOC U CbNOCTaBKa Ha
BMAOBOTO pasHoob6pasve mexay
TpeTMpaHuTe Uu HeTpeTupaHuTe

The dynamics and the
structure of weed infestation in the
control (C1) showed the impact of
the treatments on the weeds
during the study period. The
additionally introduced in 2011 not
weeded, untreated control (C)
allowed for clarification of this
matter and comparison of species
diversity between the treated and
untreated plots. The weeds
composition in both controls was
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napuesnikn. CbCTaBbT Ha NeBesn-
Te B ABEeTe KOHTPO/IN € NAEeHTUYEH
M NABTHOCTTA MM MpW MNbpBUTE
ABE OTUYMTaHUA He ce pas/simyasa
3HauutenHo (dur. 2 n 3). B cnep-
CTBME Ha NpuIoXeHnTe obpaboT-
KN 4yBCTBUTE/IHO HamaneHne B K1
ce otbensassa npu TPeToTo OTYK-
TaHe (dur. 4). 3annesensBaHeTo
B K npoab/mkaBa [p[a Hapactsa
nNaBHO M Ha AeBeTAeceTus [eH
[OCTUra MakCcumMyM.

identical and their density during
the first two counts did not differ
significantly (Fig. 2 and 3).

As a result of the applied
treatment a significant decrease in
Cl was noted during the third
count (Fig. 4). The weed
infestation in C continued to grow
smoothly and on the ninetieth day
it reached the maximum rate.

30 geH/day

60 geH/day

90 pgeH/day

dur. 2./ Fig. 2.

dwur. 3./ Fig. 3.

our. 4./ Fig. 4.

our. 2, 3n 4. AnHammka Ha obulata NIbTHOCT Ha N/eBe/INTE B KOHTPOINTE
Fig. 2, 3 and 4. Dynamics of the total density of weeds in the controls

lNpn cpaBHeHMe Ha K cC
TpeTupaHuTe  BapwaHTh,  Hal-
rofiemMu pasinymsa ca yCTaHOBEHU
cnpsmo V4 — BapuaHTbT C Hali-
HMUCKa MNJBLTHOCT Ha njeBenute
npes [AeBeTAeceTTe [AHW cnep
BHaCsiHETO Ha MOYBEHUTE Xepbu-
unaun. Mpn TpuTe OTYMTaHUA He-
TpeTupaHaTa HensieBeHa KOHTPO-
na npesb3xoxga V4 CbOTBETHO C
57,9 6p./m? (Ha 30™" pen), 108,7
6p./m? (Ha 60™" peH) u 1205
6p./m? (Ha 90™ peH).

N3BOAN

When comparing C with the
treated variants the biggest
differences were found in V4 — the
variant with the lowest density of
weeds during the ninety days
following the application of the soil
herbicides. During the three
counts, the untreated control that
was not weeded out surpassed V4
respectively by 57.9 pc./m? (on the
30" day), 108.7 pc./ m? (on the
60" day) and 120.5 pc./ m? (on the
90™ day).

CONCLUSIONS

rapgonpum Mntoc Mong 500 Gardoprim Plus Gold 500 SC
CK v Yuur N B go3n 0,4 n 0,6 I/da | and Wing P at doses of 0.4 and 0.6
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KOHTpONupart eukacHo eHoro-
AVWHUTE NNeBenn npes nbpBute
wecteceT (YuHr M) go aesetaecer
(FTapgonpum Tntoc Fong 500 CK)
[OHW cref 3acaxiaHeTo Ha pesHu-
unte. KopeHoBOM3AbLHKOBUTE BU-
[oBe N 0ocobeHo noeseTuyaTa, npo-
ABsBaT cnaba 4YyBCTBUTENHOCT
KbM TSX. Mo-BUCOKUTE [03U umart
NO-CU/IHO XepbuunaHo aencTene u
no-rosiiMa MepcuCTEHTHOCT B YyC-
NOBMATA Ha NNO30BO BKOPEHU/NLLIE.

Ctpatoc yntpa, B gosa 0,2
I/da nposiBiBa BUCOK XepbuumngeH
edoekT cnpsmo 6anypa u 3a40BO-
NUTENEeH CcnpsiMo TPOCKOTa, KaTo
No TO3U HauyuMH ocurypsisa 6naro-
NpusiTHa cpefa 3a BKOPEHsIBaHe U
pasBuTME Ha npucageHnTe 1030BU
pe3HnLN.

I/da control efficiently the annual
weeds in the first sixty (Wing P) to
ninety (Gardoprim Plus Gold 500

SC) days after planting the
cuttings. The root-sprouting
species, especially bindweed,

exhibited poor sensitivity to them.

The higher doses have stronger
herbicidal activity and greater
persistence in the vine nursery.

Stratos Ultra in a dose of 0.2
I/da exhibited high herbicidal effect
to Johnson grass and satisfactory
to Bahama-grass, thus providing a
favorable environment for rooting
and development of grafted vine
cuttings.
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AGROBIOLOGICAL CHARACTERISTIC OF INTERSPECIES TABLE
GRAPEVINE VARIETIES SUITABLE FOR GROWING IN HILLY AND
MOUNTAIN REGIONS OF BULGARIA

Miroslav lvanov, lliyan Simeonov*, Zdravko Nakov
Institute of Viticulture and Enology, 1 Kala Tepe Str., 5800 Pleven, Bulgaria

PE3HOME SUMMARY
Arpo6uonormyHata u amnenorpad- The agrobiological and
CKa XapakTepucTuka Ha gecepTHu mexay- | ampelographic  characteristic  of the

BUAOBW copToBe no3u [apaHT, lNneBeH-
Ckn chaBopuT, ABrycTuH, Boctopr, Opyx-
6a 1 /llobumey, e HanpaBeHa B Ekcnepu-
MeHTanHatTa 6a3a Ha WHcTuTyTa no
N103apcTBO U BMHApPCTBO-IneBeH. Mpoyy-
BaHWTE COPTOBE Ce XapakTepusnpar CbC
CpefHOo ronsMm Ao ronsam rposg u cpegHo
[0 enpo 3bpHO. CTOMHOCTUTE Ha BCUYKM
OoCTaHa/IM nokasartesiv OT MeXaHW4HusA
aHanM3 Ha rpo3geTo ca B TUMUYHUTE
rpaHvunM 3a [ecepTHM COPTOBE N103W.
MpeacrtaBeHUTe copTtoBe ca C MO-KbC
BeretauMoHeH nepuwop,  npuTexasar
NnoBULLEHA YCTOWYMBOCT Ha HWUCKW 3UMHU
TemnepaTtypu 1 MaHa. MNoaxofasuwm ca 3a
oTrnexjgaHe BbB  BCUYKM  J103aPCKU
paioHn Ha cTpaHaTta, BK/IOUUTESTHO U B
NOYNaHUHCKNTE U NAIaHUHCKU PaiioHN.

KnioyoBn agymun: no3a, CopT,
amnenorpagcko onucaHve, mMexaysuao-
Ba Xnbpuamsaums, MexaHU4eH n XMMuyeH
aHanms.

interspecies table grapevine varieties
Garant, Plevenski favorit, Avgustin,
Vostorg, Druzhba and Lubimets was
carried out at the Experimental base of
the Institute of viticulture and Enology
(IVE), Pleven. The researched varieties
have medium to large clusters and
berries. The values of all other indicators
included in the mechanical analysis are
within the typical ranges for the table
grape varieties. These grape varieties are
with shorter period of vegetation and have
increased low winter temperatures and
mildew resistance. They are suitable lot
cultivation in all viticultural regions and in
the hilly and mountain regions of Bulgaria.

Key words: grapevine, varieties,
ampelographic description, interspecies
hybridisation, mechanical and chemical
analysis.
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yBO/

Nloszata /Vitis vinifera L./ e
N3BECTHa CbC CBOATA BMCOKA €KO-
nlornyHa niactnyHoct. C ToBa ce
06sICHSIBa HEWHOTO OTrnexaaHe
BbB BCUYKM KOHTMHEHTU MpU Haii-
pasHoOOpasHM  KIUMaTU4HU U
NMOYBEHN YC/I0BUA. VI3BECTHO €, ye
nosata e efHa OT HaW-UEeHHUTe
CeJICKOCTOMaHCKM  KynTypu  3a
HalwaTa cTpaHa. NpegnocTaBky 3a
TOBa Ca OT/IMYHUTE EKOJIOTUYHN
YC/IOBUA W HATpynaHusa onuT npwu
oTrnexaaHeTo 0. pe3 nocneaHu-
Te rOAUHN B CBETOBEH acnekT n 'y
Hac BCe no-rofiiMa axkTyasiHoCT
npugobmusa npobnembT 3a cb3ja-
BaHETO Ha HOBW YCTOWYMBK COPTO-
Be /1031, 060CHOBaH OT CbBPEMEH-
HaTta Heo6XxoAMMOCT 3a 3awmTa Ha
oKo/nHata cpefa OT  XMMWUYHM
3aMbpcsaBaHUA U OT HapacTBaliu-
Te U3NCKBAHWS KbM Ka4yeCTBOTO Ha
NPoAyKUMsATa OT eKOIOTMYHO YNCTO
rpo3ge (KpacoxuHa, 2008). Ouep-
TaBa Ce TeHAEeHUWS B CBETOBHOTO
N03apCTBO M BWHAPCTBO, Npwu
NPOM3BOACTBOTO Ha OMOIOIMYHO
rposge wM BMHO, flo3ATa pa ce
3acaxpgaTr B palioHM C no-Bucoka
HagMOpCKa BUCOYMHA, KbAETO
PUCKBT OT NOBPeAn NPUYMHEHU OT
HUCKM 3MMHW Temnepatypu e no-
MasTbK U MH(PEKUMOHHNA (POHA, OT
rbOHM 601ECTN — NO-HUCHK.

B NHcTuTyTa Nno no3apcrTeo n
BMHapCTBO-INeBeH ce cbxpaHsiBa
N HenpekbCcHaTO oborarssa efviH
OT Hai-6oraTuTe /1030BU reHOIOH-
pose B EBpona (CumeoHoB 1 ap.,
2009). OT TO3M TronaAM 6Gpon
COPTOBE KaTo Hal-noaxoasawmn 3a

INTRODUCTION

Vine /Vitis vinifera L./ is
known for its high ecological
plasticity. That explains its
cultivation in all continents under
various climatic and soil conditions.
It is also recognized that vine is
one of the most valuable crops for
our country.

It is predetermined by the excellent
environmental conditions and the
gained experience in its growing.
In recent years the problem of
selection of new resistant vine
varieties has become more
pressing, globally and in Bulgaria,
predetermined by the current need
of environmental protection from
chemical pollution and the
increasing demands of organic
grapes (Krasohina, 2008).

There is a tendency in world
viticulture and enology for the
production of organic grapes and
wine and the vineyards to be
planted in areas of higher altitudes,
where the risk of damage caused
by low winter temperatures is less
and the fund of infectious and
fungal diseases - lower.

The Institute of Viticulture and
Enology-Pleven maintains and
continuously enlarges one of the
richest vine gene banks in Europe
(Simeonov et al., 2009). From this
large number of varieties most
suitable for growing in areas of
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OTINexnaHe B paiioHu C No-BMCOKa
HagMOpCKa BMCOYMHA U NOAXOASA-
WM 3a 6UOMIOrMYHO NPOU3BOACTBO
Ha f[ecepTHO rpo3ge ca [apaHT
(Poiiues, 2012), ABryctuH (Poii-
yeB, 2012), Jlobumey (Bbnues,
MBaHoB, 1996), Apyx6a (ViBaHOB 1
ap., 1984) n Boctopr (KOCTpUKKH,
2003; 2004).

LlenTa Ha HacToAawoTo npo-
yuBaHe e [a ce Hanpasu arpoouo-
JIOTUYHO MpOYyYBaHE Ha MeXAyBu-
[0BU fecepTHN copToBe, NOAX0As-
LM 3a OoTrnexaaHe B nosynaaHuH-
CKUTE W NNAaHWUHCKN palioHn Ha P.
Bbvnarapus.

MATEPVANT N METOON

B n3cnepsaHeTo ca BK/OYe-
HW 06WO 5 AecepTHU MexayBuao-
BM copTa, OT KOUTO yeTupwn ObJi-
rapcka cenekunsa — apaHT(65n),
ABryctuH (65n1), Opyx6a (65n),
obnmey, (YepeH) N eguH MHTPO-
AyuupaH ot Pycua copT — BocTtopr
(651n). CpaBHUTENHOTO NpPOy4YBaHe
€ U3BBbPLUEHO B XMOPUAHM yYacTb-
UM, pasnosioxXeHn B Ekcnepumen-
TanHata 6a3a Ha WJ1B-INneBeH. 3a
KOHTpONa € un3nonssaH craHaap-
THUA copTt oT Vitis vinifera — Cynep
paH bonrap. J/losute ca 3acageHu
Ha pascTtosHue 3,00/1,30 m u ca
dhopmupaHn Ha cTbbneHa opmu-
poBka, BugonsmeHeH Mosep. lNpo-
yuyBaHeTO Ha copToBeTe Ob6XBalla
nepmnoga 1994-2008 r. n e U3BbLP-
LWEeHO No yTBbpAeHaTa MeToAuKa,
onncaHa B TOoM | Ha bbnrapcka
amnenorpagua (Karepos v Aap.
1990).

higher altitude and suitable for
organic production of table grapes
are Garant (Roychev, 2012),
Augustine (Roychev, 2012),
Lubimets (Valchev, lvanov, 1996),
Druzhba (lvanov et al., 1984) and
Vostorg (Kostrikin, 2003; 2004).

The objective of this study is
to make agro-biological
investigation of interspecies table
grapes varieties suitable for
cultivation in hilly and mountainous
areas of R. Bulgaria.

MATERIAL AND METHODS

The study included a total of
5 table grapes interspecies
varieties, of which four Bulgarian
selection — Garant (white),
Augustine (white), Druzhba (white),
Lubimets (black) and a variety
introduced from Russia — Vostorg
(white). The comparative study
was carried out in hybrid plots at
the Experimental Base of IVE-
Pleven. The standard variety of
Vitis vinifera — Super ran Bolgar
was used for control. The vines
were planted at a row distance
3.00/1.30 m and grown on stem
formation — modified Moser. The
varieties were studied in the period
1994-2008 in accordance with the
approved methodology described
in volume | of Bulgarian
Ampelography (Katerov et al.,
1990).
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3a ycTaHoBsiBaHe [eNCTBU-
TesiHaTa poAOBUTOCT Ha MpoyyBa-
HUTEe [ecepTHW CcopToBe, npes3
Beretauusita ca oTYMTaHn NPoLEeH-
Ta Ha pa3BUTUTE 3UMHU 04N, NNOL-
HW netopac/iv u KoedUuUeHT Ha
POOOBUTOCT Ha pPas3BuUT U NOAEH
netopacb/. 3a onpefesiiHe Mexa-
HUYHNUTE KayecTBa Ha rpo3feTto ca
oTYMTaHW nokasartesimTe pasmepu
N cpefiHa mMaca Ha rposf, pasmepu
M cpegHa Maca Ha  3bpHO,
CTPYKTypa Ha Trpo3fg W 3bpHO,
TpaHCNoOpTabuIHOCT Ha rpo34eTo
(YCTONYMBOCT Ha OMbH N HATUCK, Q)
M CbAbpXaHue Ha 3axapy U
TUTPYEMWN KUCENMHWU. TlonyyeHute
OMOMETPUYHN [OaHHU 3@ BCUYKU
n3cnenBaHun nokasaresi ca
mMaremaTnyeckm obpaboTeHu upes
ancnepcnoHeH aHanui (Mokreva,
Murgova, 1996).

PE3YNTATUN NN OBCBbXXOAHE

lo3oBute copToBe ce
pas/nyaBar CW/IHO TNO CBOATa
poAOBUTOCT, KOATO MOXe [da €

BUCOKa, cpepgHa wanm Hucka. B
3aBUCMMOCT OT Hanpas/IEHMETO Ha
13Mnos3BaHe Ha rpo3feTo, 0cobeHo
npy  Cb3daBaHETO Ha  HOBM
copTtoBe o3, rnaBHoO n
NOCTOSAAHHO M3MCKBaHe € Te Aa ce
Xapakrepusupar C BUCOKa Wn
NMoHe cpegHa  AencTBUTEsNHA
pPOAOBUTOCT. AHanM3bT Ha
noslydeHnTe AaHHU OT e/IeMEeHTUTEe
Ha pPOAOBUTOCT NMpK nU3cneaBaHuTe
[lecepTHN COpTOBE Ca OTpaseHu B
Tabnuua 1.

The ratio of developed winter
eyes and fruit shoots as well as the
fertility ratio per developed and fruit
shoot were accounted during the
vegetation season for defining the
actual fertility of the studied
varieties. For determining the
grapes mechanical properties it
was recorded the indicators:
cluster size and average mass,
berry size and average mass,
grapes transportability (tensile
strength and pressure, g) and
sugars and titratable acids content.
The results for the indicators
characterizing the actual fertility
elements of selected clones and
the population were
mathematically = processed by
analysis of variance (Mokreva,
Murgova, 1996).

RESULTS AND DISCUSSION
Vine varieties differ greatly in
their fertility, which may be high,
medium or low.

Depending on the intended use of
grapes, especially in the selection
of new varieties, the essential and
permanent requirement is their
actual fertility to be high or at least
medium.

Table 1 presents the analysis data
of the studied table grapes
varieties fertility elements.
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Tabnuua 1. EnemeHTM Ha pJelicTBUTeNIHa pPOAOBUTOCT Ha MeXAyBuOOBU
[ecepTHU copToBe 3a nepuoaa 1994-2008 r.
Table 1. Actual fertility indexes of interspecies table grapevine varieties from the

1994-2008 period

Pa3Butun oun,

MnogHu

KoepumumeHT Ha
pOAOBUTOCT Ha

KoedmumeHT Ha
pOAOBUTOCT Ha

Copt / Variety Developed buds netopacnu, pasBuT fieTopachksl MNIOAEH NeTopachbi
% Fruit shoot % Fertility coefficient of Fertility coefficient of
developed shoot fruit shoot
FapaHT / Garant 67,73" 92,88" 0,96" 1,55
ABrycTuH / Augustine 69,85" 92,18" 1,117 1,717
BocTopr / Vostorg 73,18" 88,18" 0,96" 1,50"
Opyx6a / Druzhba 70,70" 65,20™° 1,17° 1,79"
NMo6umel, / Lubimets 73,69" 91,18" 1,29" 1,717
Cynep paH bonrap-
KOHTpOJ1a/Super ran 61,35 66,52 0,78 1,40

Bolgar-control

C Hal-BMCOK cpefeH npo-
LEeHT Ha pasBuUTU 3MMHM O4YM 3a
uenna nepuog Ha npoyysaHeTo e
copt Jllobumey, — 73,69 %, a c
MHOro 6/M3KM CTOMHOCTM € COopT
Boctopr — 73,18 %. lpu BCUYKMK
OCTaHa/In CTOMHOCTM Ha TO3U
nokasaTtesnl ca 6/IM3KM U ca KakTo
cnepga: 70,70 % npu copT Apyx-
6a, 69,85 % npu copT ABIYCTUH U
67,73 % npu copt lapaHT. KoH-
TponHuAT copT Cynep paH bonrap
MMa Hal-HUCKN CTOMHOCTM MO TO3U
nokasaren — 61,35 %. C unskniwoye-
Hne Ha coptoBeTe [Apyxba (65,20
%) n KoHTponata — Cynep paH
Bonrap (66,52 %), niogHuTe
netopacnu ca CbC CpaBHUTESNHO
BUCOKN cpefHn BennynHn — 88,18
% (BocTtopr), 91,18 % (ABrycTtuH)
n 92,88 % (MapaHT). KoedouumeH-
TbT Ha pPOAOBMTOCT Ha 6asa
pasBuTN neTopacnn npu BCUYKK
npoyyBaHn COPTOBE € CpaBHUTES-
HO BMCOK 1 e 0,96 npu copTtoBeTe
MapaHT 1 Boctopr, 1,11 npun copt
ABryctuH, 1,17 npu copt [Apyxba
n 1,29 npu copt Jliobumed,.

The highest average ratio of
developed winter eyes for the
whole period of the study had
Lubimets variety — 73,69 %,
followed very closely by Vostorg
variety — 73,18 %. For the rest of
the varieties the values of this
indicator were similar: 70,70% for
Druzhba variety, 69,85% for
Augustine variety and 67,73% for
Garant variety. The control variety
Super ran Bolgar had the lowest
values of this indicator — 61,35%.

Except the varieties Druzhba
(65,20%) and the control one —
Super ran Bolgar (66,52%), the
fruit shoots had relatively high
average ratios - 88,18%
(Vostorg), 91,18% (Augustine) and
92,88% (Garant).

The fertility ratio based on
developed shoots for all studied
varieties was relatively high as it
was 0,96 for Garant and Vostorg,
1,11 for Augustine, at 1,17 -
Druzhba and 1,29 — Lubimets. The
average fertility ratios based on
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CpepfHuTte KoedoMUMEHTN Ha POao-
BUTOCT Ha 6asa nnogeH netopa-
CbJ/1 Ca C BMCOKM CTOMHOCTU U ca
cbotBeTHO 1,50 (Boctopr), 1,55
(FapaHT), 1,71 (Jlobnmey, n ABryc-
TMH) n 1,79 (Opyx6a). C Haii-
HUCKM CTOMHOCTM W nNpu pABata
koedomLMeHTa Ha pPOAOBUTOCT €
KOHTponata — copt Cynep paH
Bonrap — 0,78 Ha pa3sut 1 1,40
Ha nnoAeH netopacwsb/.

HanpaBeHVAT cpaBHUTENEH
CTaTUCTUYECKN aHam3 Ha 06006-
LleHMTe 3a nepuvoja AaHHU Ha
efleMeHTUTe Ha [JeilcTBuTenHara
POLOBUTOCT MOKa3Ba, Ye BCUYKM
MeXAyBUAOBW OeCepTHU CopToBe
ce xapakrtepusmpaTr C [okasaHo
NO-BUCOKN CTOMHOCTU Ha OTyeTe-
HUTE rnokKasaTtenun, CnpsAMoO KOH-
TponHua copT Cynep paH bosrap.
M3knwyeHne npaBu camo CoOpT
Odpyxba no nokasaTtens MPOLEHT
NI04HW NeTopaciv, KbAeTo pas-
ivKata e MaTemMaTuyeckm Hepoka-
3aHa.

KoedpuumeHtnte Ha poaoBu-
TOCT Ha pasBuT U M/I04EH fleTopa-
Cb/l Ca C MO-BUCOKA CTOMHOCTU
npy  MexXxayBuaoBute [ecepTHU
COpTOBE, KOETO rapaHTupa nocTo-
AAHHW N BMCOKM J06OMBK OT rposfje,
KOETO € MHOro BaxHa arpobuo-
/lorMyecka  xapakTtepuctvka  3a
BCEKWN COPT 103M.

[JaHHuTe OT MeXaHWYHUS W
XUMUYEH aHa/In3 Ha u3cnenBaHu-
Te fecepTHN MeXayBuUA0BM COPTO-
Be, oTpaseHn B Tabnumuy 2 n 3
rnokasear, 4ye cpegHara maca Ha
efInH rpo3s e ot 284,0 g npu copT
Opyxba po 465,6 g npu copt

fruit shoot had high values,
respectively 1,50 (Vostorg) 1,55
(Garant), 1,71 (Lubimets and
Augustine) and 1,79 (Druzhba).
The lowest values for both fertility
rates were obtained for the
control- Super ran Bolgar — 0,78
per developed and 1,40 per fruit
shoot.

The comparative statistical
analysis of the summarized data
for the period of the actual fertility
elements showed that all
interspecies table grapes varieties
were characterized by proven
higher values of the accounted
indicators compared to the control
variety Super ran Bolgar. The only
exception was Druzhba variety for
the indicator of fruit shoots ratio,

where  the  difference  was
mathematically unproven.
The fertility ratios per

developed and fruit shoot had
higher values for the interspecies
table grapes varieties ensuring
consistent, high yields of grapes, a
very important agrobiological
feature for each vine variety.

The mechanical and
chemical analysis data for the
studied table grapes interspecies
varieties presented in table 2 and
3 showed that the average mass
per cluster was within the range
from 284,0 g for Druzhba variety to
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ABIryCTUH. Mpun ocTaHa/nTe
copToBe T4 e CcboTBeTHO 349,9 g
npu [apaHt, 3412 g npu
Nrobumey, n 290,9 g npu BocTopr.
MpK KOHTPOJTHUAT COPT CTOMHOCT-
Ta Ha To3M nokasarten e 274,5 g.
Pasmvepute Ha rpo3ga npu
npoy4BaHUTE COPTOBE ca C 6/IN3KM
MO  CTOMHOCT  BEJ/IMYUHN  —
19,1/13,6 cm —  ABIYCTUH,
18,8/11,4 cm — BocrTopr, 18,6/10,8
cm — [pyx6a, 17,9/12,1 cm -
MapaHt wn 16,7/11,8 cm -
lobumey,. KoHTponata 3aema
MEXANHHO TMOJIOXEHVEe Nno TOo3u
nokasaren - 17,7/115 cm.
CpepgHata maca Ha 100 3bpHa e B
Anana3oHa o1 535,0 g — ABIyCcTuH,
495,8 g — /lobumeu, 462,2 g —
MapaHT, 420,0 g — BocTtopr, 396,0
g — Opyx6a, cnpsamo 455,0 g npu
copt Cynep paH bonrap.

465,6 g for Augustine variety. For
the rest varieties it was
respectively 349,9 g - Garant,
341,2 g — Lubimets and 290,9 g
for Vostorg. For the control variety
this indicator was 274,5 g. The
cluster size of the studied varieties
had close values — 19,1/13,6 cm -
Augustine, 18,8/11,4 cm - Vostorg,
18,6/10,8 cm — Druzhba, 17,9/12,1
cm — Garant and 16,7/11,8 cm —

Lubimets. The control had an
intermediate  position for this
indicator — 17,7/11,5 cm. The

average mass per 100 berries was
within the range of 5350 g -
Augustine, 495,8 g — Lubimets,
462,2 g - Garant, 420,0 g -
Vostorg, 396,0 g - Druzhba
compared to 455,0 g Super ran
Bolgar.

Tabnuua 2. CpaBHUTESIEH aHA/IN3 Ha rPO3/ U 3bPHO OT MeXAYBUAOBU AeCepPTHU

copToBe 3a nepuoga 1994-2008 .

Table 2. Comparative analysis of cluster and berry of interspecies table
grapevine varieties from the 1994-2008 period

Maca Pasmepu Ha rpo3p, Maca Pa3mepu Ha 3bpHO
Ha rposp, Cluster dimensions Ha 100 3bpHa Berry dimensions
Copt / Variety Cluster  nymwuna  Wvpuwa — 100-berry  nypwuma  LWnpuka
weight Length Width weight Length Width
(9) (cm) (cm) (9) (mm) (mm)
MapaHT / Garant 349,9" 17,9"° 12,1"° 462,2"° 22,49"° 17,91™°
ABrycTuH / Augustine  465,6" 19,17 13,6" 535,0" 24,85" 18,33"
BocTopr / Vostorg 290,9"° 18,8" 11,4 " 420,0"° 18,40™° 16,70™°
[pyx6a / Druzhba 284,0™° 18,6 10,8"° 396,0"° 18,40™° 17,50™°
NMo6umel, / Lubimets  341,2° 16,7"° 11,8"° 495,8" 21,65"° 18,62"
Cynep paH bonrap-
KOHTposia/Super ran  274,5 17,7 11,5 455,0 22,52 16,87
Bolgar-control
Pesyntatmte 0T aHanm3a The analysis results also

CbLO MOTBBbPXAABAT, Ye TOoBa ca

TUMWYHW [EeCepTHU COPTOBE /103U,
CbC CneundnyHN XapakTepUCTUKM

confirmed that they were typical
table grapes varieties with specific
features of the bunches and the

720



Ha rposgosete U  3bpHaTa.
[MpOUEHTHLT Ha 3bLPHOTO B rposga
€ BNCOK NPV BCUYKU COPTOBE U € B
MHOro 61m13ku rpaHmum ot 97,80 %
npu ABryctmH un Jllobumey, A0
97,00 % npwn BocTtopr. MNpoueHTbT
Ha yenkuTe B rpo3ga e rpaHvuuTe
ot 3,0 % npwn Boctopr go 2,20 %
npy  Jobumey, ©  ABIYCTUH.
[aHHNTe Ha Te3u nokasarenu npu
KOHTponara ca npubavsnTenHo B
cbluTe rpaHmumy — 96,80 % 3bpHa
n 3,20 % 4enku.

berries. The berry ratio in a cluster
was high for all varieties as it was
in a very close range - from
97,80% for Augustine and
Lubimets to 97,00% for Vostorg.
The rachis ratio in the cluster
varied from 3,0% for Vostorg to
2,20% for Lubimets and
Augustine. The data about these
indicators for the control variety
were approximately in the same
range — 96,80% berries and 3,20%
rachis.

Tabnuua 3. CpaBHUTENIEH MEXAHUYEH N XUMUYEH aHa/IN3 Ha rPo34 U 3bPHO OT
MeXxyBUAO0BU AeCEPTHM COPTOBe 3a nepuoga 1994-2008 .

Table 3. Comparative mechanical and chemical analysis of cluster and berry of
interspecies table grapevine varieties from the 1994-2008 period

MexaHunyeH ananns / Mechanical analysis

XuUMuueH aHanm3  TpaHcnopTabuiHOCT

'po3g / Cluster

3bpHo / Berry

Chemical analysis Transportability

Tutpyemu

Copt / Variety Yenkn  3bpHa Koxuum CemeHa Mesokapn 3axapu kucennHn OTkbecBaHe HansraHe
Rachis Berries Skins Seeds Mesocarp Sugars Titratable Detachment Pressure
acids
(%) %) (%) (%) (%) (%)  (g/dm®) (9) (9)
FapaHT / Garant 2,40° 97,60° 3,50 1,70° 94,80° 164" 6,000 305,6™ 14251°
AsrycTuH / Augustine  2,20° 97,80 4,60™° 1,90° 93,50° 16,9"° 6,950° 370,8° 1603,7"
BocTopr / Vostorg 3,00™° 97,00™° 5,80" 3,20"° 91,00 20,0° 7,000 440,0° 1450,0"
[pyx6a / Druzhba 2,89" 97,11" 556" 3,22™° 91,22 21,2 7,500° 300,3™° 1130,0™°
Mo6umey / Lubimets  2,20° 97,80" 5,50° 1,40° 93,10™° 17,9"° 6,720° 651,7° 1538,5"
Cynep paH bonrap-
KoHTpona/Super ran 3,20 96,80 4,42 2,72 92,86 16,5 5500 2952 12475

Bolgar-control

CpefHua npoueHT OT KOXWu-
UMTe Ha 3bpHaTa ca CbOTBETHO

580 % (Boctopr), 556 %
(Opyx6a), 550 % (Jlobumew),
4,60 % (AsBryctmH) m 3,50 %

(TapaHT). bposaT Ha cemeHarta
CbLL0 Bapupa cnabo n e 3,22 % —
Apyxb6a, 3,20 % — Boctopr, 1,90
% — ABryctuH, 1,70 % — NapaHT 1
1,40 % — /lobumel. Me3okapnbT
€ C MHOro O651M3kn cpegHu
CTOMHOCTM npe3 nepuofa Ha
n3cnegBaHe  3a  pas/MyHUTE

The average ratio of berry

skins was respectively 5,80%
(Vostorg), 5,56%  (Druzhba),
5,50% (Lubimets) 4,60%

(Augustine) and 3,50% (Garant).
The number of seeds also varied

slighty as it was 3,22% -
Druzhba, 3,20% - Vostorg,
1,90%— Augustine, 1,70% -

Garant and 1,40% Lubimets. The
fleshy part had also very close
average values during the study
period of the different varieties —
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coptoBe — 94,8 % (apaHT), 93,5
% (ABryctuH) 93,1 % (J/ltobumew),
91,22 % (Opyxba) n 91,0 %
(BocTopr). Mpu KoHTponara CTOW-
HOCTUTE Ha nokasaresure onpe-
Jendwm CcTpykTypara Ha 3bpHOTO
ca CbOoTBeTHO 4,42 % (Koxuuwn),
2,12 % (cemeHa) n 93,46 %
(me3okapn).

CbAbpXaHVeTo Ha 3axapuTe
n  TATPYyEMUTE  KUCENIMHN B
rpo3feTo e B Mpska 3aBMCUMOCT
OT MEeTeoposIorMYyHUTE  YCNOBUSA
npes nepvoja Ha Beretauus u
Hall-Beye Mo BpemMe Ha HeroBoTO
3peeHe. O6WO 3a nepuofa Ha
npoy4yBaHe CpeaHOTO MM  KOJn-
yecTBO No coptoBe e 21,2 % —
7,500 g/dm?® (Ipyx6a), 20,00 % —
7,00 g/dm*® (Boctopr), 17,9 % —
6,720 g/dm® (Jlio6umel), 16,9 % —
6,950 g/dm? (ABryctuH), 16,4 % —
6,000 g/dm? (FapaHT) 1 16,5 % —
5,500 g/dm?® (Cynep paH Bonrap —
KOHTpoONAa).

KonuyectBoTo Ha 3axapute
N TUTPyEMUTE KMCESIMHK 3a Nepuo-
[a Ha Npoy4yBaHETO € TUMWUYHO 3a
heceptHuTe copToBe. [10-BUCOKMK-
Te HMBa Ha TUTpyema KUCesIVH-
HOCT B rpO34eTo npuaasa npuaTHa
CBEXEeCT Ha rpo3feTo npu Herosa-
Ta KOHCymauus.

Bcuukn npoyyBaHu copTOBE
ca C MHOro gobpa TpaHcnopTocTa-
OGUNHOCT. YCTOMUYMBOCTTA Ha rpos3-
[ETO Ha OTKbC (OMbH) N HATUCK,
N3MepeHo B rpaMoBe € CbOTBETHO

300,3 g/1130,0 g (A4pyxb6a), 305,6
g/1425,1 g (FapanT), 370,8
0/1603,7 g (AsryctuH), 440,0

g/1450,0 g (Boctopr) u 651,7

94,8% (Garant), 93,5%
(Augustine), 93,1% (Lubimets),
91,22% (Druzhba) and 91,00%
(Vostorg). For the control the
indicators defining the structure of
the berry were respectively 4,42%
(skins), 2,12% (seeds) and
93,46% (flesh).

Sugars and titratable acids
content in grapes was in direct
correlation with  the weather
conditions during the vegetation
season, especially during the
period of ripening. Totally for the
years of the study their average
amount per varieties was 21,2% —
7,500 g/dm?® (Druzhba), 20,00% —
7,00 g/dm® (Vostorg), 17,9% -—
6,720 g/dm? (Lubimets), 16,9% —
6,950 g/dm® (Augustine), 16,4% —
6,000 g/dm? (Garant) and 16,5% —
5,500 g/dm® (Super ran Bolgar —
control).

The amount of sugars and
titratable acids for the period of the
study was typical for table grapes
varieties. The higher levels of
titratable acidity in grapes give a
pleasant feeling of freshness
during its consumption.

All studied varieties had very
good transportability.  Grapes
tensile and pressure strength,
measured in grams was
respectively 300,3 ¢/1130,0 g
(Druzhba), 305,6 @/1425,1 g
(Garant), 370,8 g/1603,7 g
(Augustine), 440,0 g /1450,0 g
(Vostorg) and 651,7 g /1538,5 g
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g/1538,5 g (/llobumedn). C Hai-
HACKM  CTOWHOCTM  Ha  TO3U
nokasaresi, CpeHo 3a nepuoja e
n3mepeH npu koHTposata (Cynep
paH Bonrap) — 295,2 g/1247,5 g.
CpaBHUTE/THUAT  CTATUCTU-
YeCckn aHaM3 Ha MexaHU4YHUS
aHann3 cpefHo 3a nepuvoja Mex-
Ay Vv3cnefBaHUTe MexXnyBuaoBu
[ecepTHN COpPTOBE TMoOKasBa, ue
CblLUEeCTByBaT CbLLECTBEHM pa3/in-
4yng Mo NOBeYeTO OT U3Cc/efBaHu-
Te nokasarenu (Tabnuua 2).
CpepHarta maca Ha rposjga e
[l0Ka3aHo Mo-BucokKa npu coptoBe-
Te ABryctuH (465,6 ), lapaHT
(349,9 g) n Mobumey, (341,2 g),
cnpsmMo  KoHTponarta (274,5 Q);
Ab/DKMHaTa W wupuHata  Ha
rposga npu coptoBe ABIYCTUH
(19,1/13,6 cm), BocTtopr (18,8/11,4
cm) n Apyxba (18,6/10,8 cm) —
KoHTpona (17,7/11,5 cm); cpeaHa
mMaca Ha 100 3bpHa — ABIYCTUH
(535,0 g) n Mrobumew, (495,8 g) —
KOHTpona (455,0 g); Ab/mkMHA U
lUMpMHA Ha 3bpPHO — ABIYCTUH
(24,85/18,33 mm) n camo 3a
WwupuHaTa Jltobumel, (18,62 mm) —
KOHTpona  (22,52/16,87 mm);
yenkn — ABryctmH (2,20 %),
NMobumey, (2,20 %), MapaHT (2,40
%) n Opyxb6a (2,89 %) — KOHTpONa
(3,20 %); 3bpHa — ABrycTtuH (97,80
%), Mobumel, (97,80 %), MapaHT
(97,60 %) n Opyx6a (97,11 %) —
KOHTpona (96,80 %); koxuun -—
MapaHT (3,50 %) — koHTpona (4,42
%); cemeHa - Jllobumel, (1,40 %),
MapanT (1,70 %) n AsryctuH (1,90
%) — KoHTpona (2,72 %); me3so-
kapn — lapaHT (94,80 %), ABryc-

(Lubimets). The lowest values of

this indicator, average for the
period, were measured for the
control (Super ran Bolgar) -

295,29/1247,5 g.

The comparative statistical
analysis of the mechanical
analysis average for the period
between the studied interspecies
table grapes varieties showed that
there were significant differences

in most of the investigated
indicators (Table 2).
The average mass per

cluster was proven to be higher for
the varieties Augustine (465,6 Q),
Garant (349,9 g) and Lubimets
(341,2 g), compared to the control
(274,5 g); the cluster length and
width of the varieties Augustine
(19,1/13,6 cm), Vostorg (18,8/11,4
cm) and Druzhba (18,6/10,8 cm) —
control (17,7/11,5 cm); average
mass per 100 berries — Augustine
(535,0 g) and Lubimets (495,8 g) -
control (455,0 g); the berry length
and width - Augustine
(24,85/18,33 mm) and only for the
width Lubimets (18,62 mm) -
control (22,52/16,87 mm); rachis —

Augustine  (2,20%), Lubimets
(2,20%), Garant (2,40%) and
Druzhba (2,89%) -  control
(3,20%); Dberries — Augustine
(97,80%), Lubimets (97,80%),
Garant (97,60%) and Druzhba
(97,11%) — control (96,80%); skins
— Garant (3,50%) - control
(4,42%); seeds - Lubimets
(1,40%), Garant (1,70%) and
Augustine  (1,90%) - control

(2,72%); flesh — Garant (94,80%),
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TMH (93,50 %) — KoHTpona (92,86
%); 3axapu — BocTtopr (20,00 %),
Opyx6a (21,20 %) — KoHTpona
(16,50 %); TpaHCcnopTabu/IHOCT Ha
rpos3geTto — AsryctuH (370,8/1603,7
g), Boctopr (440,0/1450,0 g),
Mobumey, (651,7/1538,5 g) n camo
3a YCTOMUYMBOCT Ha HATUCK — apaHT
(1425,1 0) - KOHTpona
(295,2/1247,5 g).

[Npn nokasaTtensia NPoOLEHT Ha
KOXWLWTE B 3bPHOTO Ce Habsoaa-
Ba obpaTHa 3aBMCUMOCT Ha CTOW-
HOCTUTE W KOHTpoOJiaTa CbAbpXa
AoKa3aHo Mno-mMasiko Koxuum (4,42
%) cnpsAMo ocTtaHanute 4 uscneg-
BaHMW Mexaysuaosu copta Jliobu-
mel (5,50 %), Apyx6a (5,56 %) u
BocTopr (5,80 %).

Mpu nokasarens NPoLeHT Ha
Me30Kaprn B 3bPHOTO ce Habnwaa-
Ba obpaTHa 3aBMCMMOCT Ha CTOWA-
HOCTUTE W KOHTpoOJlaTa CbAbpXa
[0Ka3aHOo MO-BNCOKO CbAbpXaHue
Ha me3okapn (92,86 %) cnpamo
oCTaHa/MTe 2 u3cnefBaHN Mex-
aysngosu coptaBoctopr (91,00
%) 1 Apyxo6a (91,22 %)

Otunta ce n maremaTnyeckm
JOoKasaHa TeHAeHUMs Ha Nno-BUCO-
K/ HMBA Ha TUTpPyeMuUTe KNCEJIVHU
B rpo3geTo npu MexayBuaoBuTe
[ecepTHN COpPTOBE CMPAMO CTaH-
faptHua copT Cynep paH Bonrap.
CpefHo 3a nepuoga CTOMHOCTUTE
ca cboTBeTHO 6,00 g/dm®
(TapaHT), 6,72 g/dm® (Jllo6umel),
6,95 g/dm? (ABrycTuH), 7,00 g/dm?
(BocTopr), 7,50 g/dm® (pyx6a), a
Ha KoHTponata — 5,50 g/dm?.

[okasaHute pasmuua  ca
rNaBHO MeXxay KOoHTponata U

Augustine (93,50%) - control
(92,86%); sugars — Vostorg
(20,00%), Druzhba (21,20%) -
control (16,50%); grapes
transportability - Augustine
(370,8/1603,7 0), Vostorg
(440,0/1450,0 9), Lubimets
(651,7/1538,5 g) and only for

pressure strength — Garant (1425,1
g) — control (295,2/1247,5 g).

For the indicator ratio of
berry skins it was observed
inverse correlation of the values
and the control contained proven
less skins (4,42%) compared to
the other four studied interspecies

varieties Lubimets (5,50%),
Druzhba (5,56%) and Vostorg
(5,80%).

For the indicator ratio of flesh
part in the berry it was also
observed inverse correlation of the
values and the control had proven
higher content of flesh (92,86%)
compared to the other two studied
interspecies  varieties  Vostorg
(91,00%) and Druzhba (91,22%)

It was reported mathematically
proven tendency of higher levels of
titratable acids in grapes of the table
grapes interspecies varieties in
comparison with the standard
variety Super ran Bolgar. On the
average for the period the values
were respectively 6,00 g/dm?®
(Garant), 6,72 g/dm® (Lubimets),
6,95 g/dm? (Augustine), 7,00 g/dm?®
(Vostorg), 7,50 g/dm® (Druzhba),
and the control — 5,50 g/dm®.

The proven differences were
mainly between the control and
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coptoBeTe ABryctuH n [apaHT. B
3aBMCMMOCT OT Xapaktepa Ha
rnokasarenute, CTOMHOCTUTE Ha
MeXAyBuAOBUTE AeCepTHU COpTO-
BE MpeBuLIaBaT WM He Te3n Ha
KOHTpo/slaTa, HO BMHarM ca B
NnosIoXnTeNHa arpobuonornyHa
NN TEXHOIOTMYHA NOCOKA.

MO KOHCUCTEHUMS U BKYCOBMU
KayecTBa Ha rpos3fgeTto, npoy4ysa-
HATE  MEeXAyBUAOBUM  [AECEPTHU
COpPTOBE HaNb/IHO OTroBapAT Ha
CTaHOApTHUTE W3UCKBAHUSA KbM
JecepTHuTe coptoBe nosn.
MpoyuBaHUTE AECepTHU MEXAYBU-
[0BW COPTOBE ca C NO-KbC Bereta-
LMOHEH nepunog 1 ce npuuncnsisat
KbM rpynaTta Ha paHHO 3peewjuTe
copTtoBe Nno3n. Ta3u BaxHa arpo-
6uonornyHa 0cobeHocT UM aaBa
npeaMMcTBO 3a OTI/NIEXAAHETO UM
B palioHM C NO-BMCOKa HagMopcKa
BUCOYMHA.

n3BO4UN

N3cnepgaHnTe coptoBe ca C
Nno-KbC BereTauMoHeH Nnepuos u ce
npuunucnsasaT  KbM rpynara Ha
paHHO 3peeLliuTe COpPTOBE J103MU,
KOeTO e BaxHa arpobuonornyHa
ocobeHOCT paBauwa npegMMmcTBO
3a oTIexjgaHe u“M B MOJy-
NAAHUHCKATE U NNAHUHCKN paioHm
Ha P.Bbnrapusa

KoedhuumeHtnte Ha poaoBu-
TOCT NPV NPOyYBaHUTE [eCepTHU
MeXyB/AO0BM COPTOBE /103K ca C
MO BWCOKM CTOMHOCTW, KOETO
rapaHTMpa MnOCTOSAHHU W  BWUCOKU
[06VBY OT rpo3fe, KOeTo e BaxHa
arpobuoniornyHa xapakrepucTuka
3a BCEKu CopT.

the varieties Augustine and
Garant. Depending on the nature
of the indicators, the values of the
interspecies table grapes varieties
exceeded or not those of the
control, but they were always in a

positive agrobiological or
technological direction.
In texture and taste, the

grapes of the studied interspecies
table grapes varieties fully meet
the standard requirements to table
grapes varieties.

The  studied table grapes
interspecies varieties had shorter
vegetation season and belonged
to the group of early ripening
varieties. That important
agrobiological feature makes them
preferable to be cultivated in areas
of higher altitude.

CONCLUSIONS

The studied varieties have
shorter growing season and belong
to the group of early ripening
varieties, which is an important
agrobiological feature giving them
advantage to be cultivated in hilly

and mountainous regions of
Republic of Bulgaria.
The fertility ratios of the

studies table grapes interspecies
varieties had higher values
ensuring consistent, high yields of
grapes, an important agrobiological
characteristic for each variety.
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Amnenorpadpckara xapakTte-
pyUCTVKa Ha MpoyyYBaHUTE COpPTOBE
M npeactaBaT KaTto  TUMMYHO
[eCepTHN, CbC CpPefHO roNsMm,
pexaB 40 NosycouT rposg v egpu
10 MHOTO efpu 3bpHa. Mo KoHcuc-
TEHUMS M BKYCOBM KayecTBa Ha
rpo34eTo, NpoyyYBaHUTE MEXOYBU-
10BN COPTOBE HaMb/IHO OTrOBapsT
Ha cTaHdapTuTe W3MUCKBAHUA KbM
[EeCEepPTHN COPTOBE NO3MW.

The ampelographic
characteristics of the studied
varieties present them as typical
table grapes, with a medium-sized,
loose to semi-compact cluster and
large to very large berries. In
texture and taste, the grapes of the
studied interspecies table grapes
varieties fully meet the standard
requirements to table grapes
varieties.
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PE3HOME

duToHEeMaTOAUTE MPUUMHSBAT 3Ha-
YNTEJTHN NKOHOMUYECKU LETWN HA MasIMHO-
npon3BoAcTBOTO. OTAENHMTE poAoBE W
BMAOBE HeMaTogu moraT ga vmaT pas-
JINYHO 3HA4YeHVe Npu OTINeXAAHETO Ha
ManMHu. OnpeaensHeTo Ha  BWMAOBUS
CbCTaB U pas3npocTpaHeHNeTo Ha duTo-
HeMaToamMTe € OT CbLUECTBEHO 3HAYEHUE
3a 3eMeflesiIcKoTo NPOM3BOACTBO.

C uen ga rapaHTmpa pacTuTenHoTo
34paBe M MoTeHumana Ha KynTypaTa 6e
HanpaBeHa eKosiorMyHaTa XapakTepuctu-
Ka Ha ekcTaxumpaHute uUTOHeMaToauTe
OT HaCaXAeHWs MasiMHW, NPpU KOHBEHLMO-
HaJTHO M BUOMOTMYHO OTIIeX4aHe.

YCTaHOBEHUTE MUTpUpaLLM KOPEeHo-
BW hMTOHEMATOAM NPV ABETE TEXHO0TUN
Ha oTrnexaaHe 6sxa CbC CXOAEH BWOB
cbeTaB. MNpy KOHBEHLUMOHAIHOTO OTI/IEX-
[aHe BUAOBMAT CbCTaB Ha HemartoauTe
6e OTHOCUTE/IHO XOMOFEeHeH, kaTo 6pos
Ha ycTaHOBeHWUTe popoBe 6e 6, fokaTo
npu 6KMONOrMYHOTO MPOU3BOACTBO BUAO-
BMSAAT CbCTaB Ha HEMATO4M Ce XapakTte-
pu3vpa € No-rofisiMo pasHoobpasue, a
6pos um 6e 10. YncneHocTTa Ha MUrpu-

SUMMARY

Plant-parasitic nematodes cause
significant economic damage to raspberry
production. Various genera and species of
nematodes have different relevances in
growing raspberries. The determination of
the species composition and distribution
of the plant-parasitic nematodes is
important for the agricultural production.

In order to ensure plant health and
potential of raspberry plantations,
ecological characteristics was studied of
the extracted plant-parasitic nematodes.of
raspberry plants in conventional and
organic systems.

The disseminated migratory root

nematodes by different farming
technologies had a similar species
composition. In  the conventional

production, the species composition of
nematodes was relatively homogeneous,
as the number of established families was
6, while, in the organic production, the
species composition of nematodes is
characterized by variety, but their number
was 10. The number of migratory root
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pawmTe KOPeHoBW HEMATOAN MPY KOHBEH-
LMOHA/IHOTO OTINexaaHe 6e 3HauYUTEeSTHO
no-BMCOKa.

KnouoBu aymu: murpupaliy du-
TOHEMATOAW, EKOJIorMYHA XapaKTepucTu-
Ka Ma/IMHu

YBO/,

OTrnexgaHeTo Ha MasvHU
(Rubus idaeus L.) 3aema BaxHO
MACTO B OBOLLAPCTBOTO B EBpona.
[Mpon3BOACTBO Ha MaUlMHU €
CbCPEeAOTOYEHO B CEBEpHUTE U
LEeHTpa/IHNTE €BPONENCKN CTpaHMu.
B Bbarapma manuHu ce otrnexapar
Ha pasHoo6pa3HN NoYBEHM TUMNOBE
npu npunaraHe Ha  pas/ivyHu
arpoTexHN4Yeckn NpPaxkTUKu.

duToHemaToauTe ca efHu oOT
OCHOBHUTE Henpuatenu no masm-
HaTa, KOUTO BOAAT OO0 WKOHOMU-
yeckn 3arybm B MHOro pamoHu Ha
cBeTa B pes3y/Tar Ha HamasiABaHe
Ha pobmBa M pacTexa Ha
MasinHoBus xpacTt (McElroy, 1991;
tabanowska & Cross, 2008; Peneva
et al., 2011; Ravichandra, 2014).

[Mpn cunHO 3apaseHn nnoLun
pekoniTata Moxe fda 6bAe Hamb/l-
HO YHWLLOXEHa, a Ha/ln4yMeTo Ha
fafeHn Buaose puToHemaroam
orpaHnyaBa Cb3aBaHeTO Ha HOBU
HacaxneHua BbpXy 3apaseHuTe
nnowmn (Decker & Fritzsche, 1991;
Singh et al., 2013).

Mwurpupaiunte KopeHoBU
HemaTogun ca ronsama rpyna quro-
HemMaroau, XeTeporeHHa B TaKCo-
HOMWYHO OTHOLUEHWe. Te yecTo ca
nonudarn n NpUYMHABAT Hecnewum-
nyHM cMMNTOMKM, KOUTO JIECHO
MoraTt fa ce OTHecaT KbM MoOBpe-
anTte, npeans3BuKaHn ot abnoTUYHN

nematodes in conventional growing was
significantly higher.

Key words: migratory root
nematodes, raspberry, ecological
characteristics

INTRODUCTION

Growing raspberries (Rubus
idaeus L.) takes an important place
in the horticulture in Europe. Most
raspberry production IS
concentrated in the northern and
central European countries. In
Bulgaria raspberries are grown on
various soil types under different
cultivation practices.

Phytonematodes are one of
the main pests of raspberry
plantations, leading to economic
losses in many regions of the world
as result of reduction in yield and
in development raspberry bush
(McElroy, 1991; tabanowska &
Cross, 2008; Peneva et al., 2011,
Ravichandra, 2014).

In heavily infected areas, the
crop can be completely destroyed,

and the presence of -certain
species of phytonematodes
restricts the creation of new

plantations on the infected areas
(Decker & Fritzsche, 1991; Singh
et al., 2013).

Migratory root nematodes are
a large heterogeneous taxonomic
group of plant parasitic nematodes.
They are often polyphagous and
cause non-specific symptoms that
can easily be related to damage
caused by abiotic stress factors.
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CTpecoBu dpakTopu.
OnpepensaHeTto Ha BWAOBUA
CbCTaB Ha (uToHemartoauTe U
TAXHaTa ekofiormyHaTa xapakre-
pUCTUKa ca OT CbLLECTBEHO 3Haye-
HMEe 3a MasIMHOMPOU3BOACTBOTO.
LlenTa Ha npoyyBaHeTo e pga ce
YCTaHOBM CTerneHTa Ha pasnuuuns
MeXxay BUAOBMSA CbCTaB Ha MUTpU-
pawuTe KOpeHOoBM HemaTtoau npu
KOHBEHUMOHAa/IHO ©  BUMOIOTNYHO
NMPOM3BOACTBO Ha Ma/IMHN Ha 6a3a
CpaBHUTENHa OLeHKa Ha [ABeTe
TEXHO/IOTUM Ha OTrnexaaHe.

MATEPVANT N METOON
XapakTepucTunka Ha ONMUTHUTE
noneTa

O6cnepBaHn 6sxa aBe ONUT-
HW HacaXXAeHNsa Ha eKkcrnepuMeHTa-
NHoTO none Ha OTAena no Arofo-
nnogHn Kyntypu-rp. KocTuHGpoA,
GPS: 42°49'5.80"N; 23°13'30.54"E).

PacTeHuaTa ca 3acageHn Ha
pasctoaHue 2,50 x 0,50, nnan 880
pacteHna Ha pgekap. [onemuHaTta
Ha onuTHaTa napuenka e 25 m?.
dnTOoCaHNTAPHOTO CbLCTOAHME Ha
nonetara 6e 3a40BO/IMTE/THO, CbC
30HN Ha Hama/leH pactex wu
4YaCTMYHO 3armBaHe Ha pacTeHus-
Ta. [lpeaBug MeTeoposiornyHUTE
OaHHKW, abuoTnyHute  pakTopw,
KOUTO Ouxa npeamsBuKaIn Tesu
CYMMTOMMW 65AXa NU3K/THOYUEHWN.

B3emaHe Ha npo6wu

Bpemeto 3a B3emaTe Ha
pacTUTENIHN U NOYBEHWN Npobu 6e
CbOo6pa3eHo ¢ npenopbYaHoOTO OT
Knuth et al. (2003), B 3aBMCUMOCT
OT Ce30Ha, Mo BPEME Ha MOKOoWh U

The identification of the
species composition of
phytonematodes and their
ecological  characteristics  are
essential for  production  of

raspberries. The aim of this study
was to determine the degree of the
differences between the species
composition of migratory root
nematodes in conventional and
organic production of raspberries
on a comparative evaluation of the
two growing technologies.

MATERIAL AND METHODS
Characteristics of experimental
fields

The study was conducted in
two raspberry plantations near the
town Kostinbrod (GPS:
42°49'5.80"N; 23°13'30.54"E).

The plants are planted at a
distance of 2.50 x 0.50 m or 88
plants/ha. Two growing systems
were tested conventional growing
and organic growing. The test plot
was 25 m? The plant health
condition of the fields has been
satisfactory; there were zones of
reduced plant growth and plant
damage. According to the
meteorological data, abiotic
factors, which could cause these
symptoms, are excluded.

Sampling methods

The period of sampling of
plant and soil samples was
consistent with that recommended
by Knuth et al. (2003). In order to
determine  the increase or
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Beretayums. ouseHuTe npobu ce
B3eMaxa Ha C/lyyaeH npuHUMn c
noyBeHa coHAa, Ha AbnboynHata
or 0-25 cm. Tlpobute ce
nocTaBsixa B Hai/IOHOBM M/IMKOBE,
MNABTHO 3aTBOpEHU " ce
TpaHcrnopTupaxa 3a s1abopaTtopHu
aHanmsu.

EKcTpaxupaHe Ha HemaToan

N3BNnMYaHeTo Ha MOABUXHU-
Te cTaguu Ha ouToHemaToauTe ce
ocbllecTBsABalWle N0 MeToja Ha
Ko6 n mogucvumpaH cyHneBuna-
HUA MeTo/ Ha Baermann
(Townshend 1963).

3a onpepensHe Ha BugosaTa
NpUHAANEXHOCT Ha (PUTOHemMarto-
ante 6sxa n3non3saHu onpeaesnuv-
Tenute Ha Loof (1978), Bongers
(1988) Handoo n Golden (1989) un
norBbpAeHn oT WHctutyta no
ennaemMmosiorna n aguarHocTnka Ha
naroreHun, MioHcTtep (FepmaHus).

PE3SYNTATU 1 OBCBXXOAHE
Mpn obpaboTKa Ha NOYBEHU-
Te W pactutesiHute npobu npes
Luenua nepuop Ha uacnegBaHvsTa
6axa ekcTpaxupaHu obuwo 1234
HemaTtoan, 798 oT kouTo dmTona-
TOT€HHW, OTHacAWM ce Kbm 8
cemeictea, 10 poga wuld Buga
(Tabnmun 1 wn 2). Wect poga
dutoHemaTogn 6sxa  M3onMpaHu
OT NPo6uTe NPU KOHBEHLMOHA/THO-
TO MPOM3BOACTBO Ha MasMHU W
fecet poga npu  6GMONOTMYHOTO
npounssoAcTeo (Tabnvum 1 un 2).

decrease of density of the

populations, the samples were
taken depending on the season,
during no-vegetation and
vegetation period. The soll
samples were taken randomly from
0-25 cm depths and then
transferred in plastic bags to the
laboratory.

Extraction of the nematodes

The  methods for the
extraction of the nematodes from
the soil and roots and their
subsequent mounting on

permanent slides for identification
are according to the Baermann
pan  method  described by
Townshend (1963). Species
characterization and identification
were based on morphology of
various life stages of Loof (1978),
Bongers (1988), Handoo and
Golden (1989) and confirmed by
the Institute for Epidemiology and
Pathogen Diagnostics Muenster
(Germany).

RESULTS AND DISCUSSION

Processing of soil and plant
samples throughout the study
period were extracted total 1234
nematodes, 798 of  which
phytopathogenic relating to 8
families, 10 genera and 14 species
(Table 1 and 2). Six genera
pytonematodes were isolated from
samples in conventional production
of raspberries and 10 genera in
organic production (Table 1 and 2).
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Tabnmua 1. BngoB cbCTaB Ha oMTOHEMAToauTe, eKcTpaxupaHu OT MOseTo C
KOHBEHLMOHA/THO OTrNiexjaHe Ha MasInHU
Table 1. Species composition of phytonematodes extracted from the field in

conventional growing of raspberry

CewmeiictBo Popg, Bupg, Coprt / Cultivar
Family Genus Species CamoanBa  BbAr. py6uH
Samodiva Bul. rubin
Trichodoridae  Trichodorus Cobb Trichodorus primitivus + +
1913 (de Man 1880)
Trichodorus cylindricus + +
Hooper 1962
Trichodorus similis + +
Seinhorst 1963
Longidoridae  Paratrichodorus Paratrichodorus sp.
Longidorus Longidorus elongatus +
Micoletzky 1922 (de Man 1876)
Telotylenchidae Tylenchorhynchu Tylenchorhynchus + +
s Cobb 1930 cylindricus Cobb 1913
Tylenchidae  Tylenchus Tylenchus sp. + -
Bastian 1865
Pratylenchidae Pratylenchus Pratylenchus crenatus + +
Thorne 1949 Loof 1960
Pratylenchus neglectus + +
(Rensch 1924)
Pratylenchus pratensis + +
(de Man 1880)
Pratylenchus penetrans + +

(Cobb 1917)

Cnep KkayecTBeH aHa/M3 Ha
nonynaunoHHara CTpyKTypa Ha
HemartoauTe, ycTaHOBeHO 6e ue,
npeo6nagasaxa MuUrpupaLmTe
KOpeHOBMW pToHeMaToauTeE.

BuposeTte oT poa
Pratylenchus 6sixa goMuHMpaLLm-
Te pacTuTesiHM napasvTHU Hema-
TOAM MO ManvHuTe WU Npu aBeTe
TEXHONOrMM Ha oTrnexgaHe. Te
6sixa HamepeHn B acoumaumm oT
CbBMECTHM nonynauuu.

After qualitative analysis of
the  population  structure  of
nematodes, it was found that the
migratory root phytonematodes
predominated.

The species of the genus
Pratylenchus were the dominant
plant parasitic nematodes in the
both growing technologies. They
were found in associations of joint
populations.
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Tabnuua 2. BuooB cbCTaB Ha (oUTOHEMaToAuTe, eKCTpaxmpaHu OT MOoJieTo C
OMOIOMMYHO OTrNexaaHe Ha MaJlIMHN

Table 2. Species composition of phytonematodes extracted from the field in
organic growing of raspberry

CewmeiictBo Popg, Bug, Coprt / Cultivar
Family Genus Species Bunamer  JIoAvH
Willamette  Lyulin
Trichodoridae Trichodorus Cobb Trichodorus similis + +
1913 Seinhorst 1963
Trichodorus primitivus (de + +
Man 1880)
Paratrichodorus Paratrichodorus sp. + +
Siddiqi 1974
Longidoridae  Longidorus MicoletzkyLongidorus elongatus (de + +
1922 Man 1876)
Longidorus attenuatus + +
Hooper 1961
ParatylenchidaeParatylenchus Paratylenchus sp. + +
Micoletzky 1922
Xiphinematidae Xiphinema Cobb 1913Xiphinema rivesi Dalmasso + -
1969
Xiphinema diversicaudatum - +
(Micoletzky 1927)
Tylenchidae  Tylenchus Bastian ~ Tylenchus sp. + +
1865
Telotylenchidae Geocenamus Thorne Geocenamus sp. + +
& Malek 1968
Tylenchorhynchus  Tylenchorhynchus + +
Cobb 1930 cylindricus Cobb 1913
Hoplolaimidae Helicotylenchus Helicotylenchus sp. + +
Steiner 1945
Pratylenchidae Pratylenchus Thorne Pratylenchus crenatus Loof + +
1949 1960
Pratylenchus neglectus + +
(Rensch 1924)
Pratylenchus pratensis (de + +
Man 1880)
Pratylenchus penetrans + +
(Cobb 1917)
Pratylenchus thornei Sher & + +
Allen 1953
Pratylenchus convallariae + +

Seinhorst 1959

B n3cnepgaHute npobu 6sixa In the studied samples, the
eKcTpaxmpaHn ©  BUOoBe  OT | species of these genera
cnegHute popgose Trichodorus, | Trichodorus, Paratrichodorus,
Paratrichodorus, Longidorus, | Longidorus, Xiphinema,

732



Xiphinema, Paratylenchus,
Helicotylenchus, Geocenamus,
Tylenchorhynchus wn Tylenchus,
KOMTO Ce cpeljaxa B pas/iMyHa
yecToTa B CamMOCTOATENIHN WU B

CMeceHHn nonynauun npes
nepvoja Ha nscnegBaHuaTa.
Buaose oT poa

Helicotylenchus n Geocenamus
6sxa uM30MpaHu B MOYBEHUTE
npobu camo Ha OWOMOrMYHOTO
oTrnexgaHe.

Tylenchorhynchus cylindricus
6e yCcTaHOBEH M Ha ABeTe OMUTHU
nonerta. Paratylenchus  spp.,
Trichodorus spp. wn Longidorus
spp. 65axa N30n1MpaHn oT
noyseHuTe npobm — OGUOIOTNYHO
oTrnexaaHe.

Xiphinema rivesi 6e oTkputa
camo B eflHa Mo4yBeHa npoba oT
noneTo Ha OG1ONOrMYHOTO
oTrnexgaHe npu copt Bunawmer;
Xiphinema diversicaudatum 6e
n3onunpaHa npu copt JIlNnH.

Tylenchus sp. 6e wnsonupax
OT MO/IeT0O C KOHBEHLMOHa/THO
oTrnexgaHe Ha MaJsiuHKU,  copT
CamoguBa, a npu 6GMOAOTMYHOTO
oTrnexgaHe n npu geata copTta
BunameTt n JItonnH.

B Tabnvua 3 no Hawun wu
nutepatypHu  gaHHu  (KatanaH-
aTteBa, 1999; Yonesa, 2002;
Bunea, 2012) e o6o6ueHa WH-
hopmaums OTHOCHO pa3snpocTtpa-
HeHneTto um B Bbarapus, rocrto-
NMPMMHULM U eKOSIoTMYHa xapaTe-
pUCTUKa 3a HAKOM BUAOBE, eKcTpa-
XVpaHu OT ONUTHUTE NoseTa.

Paratylenchus,  Helicotylenchus,
Geocenamus, Tylenchorhynchus
and Tylenchus were extracted too,
which occur in different
frequencies in separate or mixed
populations during the research
time period.

Species of the genus
Helicotylenchus and Geocenamus
were isolated only from soll
samples in the organic production.

Tylenchorhynchus cylindricus
was established in both
experimental fields. Paratylenchus
spp., Trichodorus spp. and
Longidorus spp. were isolated
from soil samples in the organic
production.

Xiphinema rivesi was found
in only one soil sample from the
field of organic production in
cultivar  Wilamet; Xiphinema
diversicaudatum was isolated from
cultivar Lyulin.

Tylenchus sp. was isolated
from soil with conventional
growing system, cultivar
Samodiva, and in the organic
growing system, in both cultivars
Wilamet and Lyulin.

Our and literature data
(Kalatan-Gateva, 1999; Choleva,
2002; Bileva, 2012) in Table 3 is
summarized the information about
the host plants and ecological
characteristic of certain species
extracted from the experimental
fields and their distribution in
Bulgaria.
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Tabnuua 3: EKoNormyHa XxapakTepmcTiKa Ha eKCTpaxupaHmTe MUrprupaLim
thnutToHEeMaTOaM
Table 3: Ecological characteristics of the extracted migratory phytonematodes

Bug ExonornyxHa MoBpepa v Bpeaa rocTonpyMHUUM Pa3npocTpaHeHue
Species XapaxkTepucTuka Damage Host plants B Bvarapusa
Ecological Distribution
characteristics in Bulgaria
Trichodorus KOpPEHOB XpaHu ce ¢ TIOTIOH; Ribes c. JonHa Bans,
primitivus ekTonapasut enuaepmasiiun knetku;. nigrum L, nouepHa; Codmiicko
root ectoparasitic ckbcsiBaHe Ha KOpeHuUTe;KpacTaBuLa,; v. Dolna Banya, Sofia
NpPeHoCUTEN Ha BUpYCa 3axapHO LIBEK/IO
cTbbneHa neTHucTocT  tobacco; Ribes
feed on epidermal cells; nigrum L; lucerne;
shortening the roots; cucumber; sugar
carrier of the virus beet
Longidorus KOpeHoB Hanaja KopeHoBUA BpbX3axapHo useksno;  nosaus, MNasapoxuk,
attenautus ekTonapasut N CMyYeLLmTe KOPeHW;  MasluHu; N03a; Byprac, bnaroesrpag,
root ectoparasitic o6pasyBa Masikv ranu; gomaTu; kapamdua KoctuHopos
npeHacat NEPO sugar beet; rasp-  Plovdiv, Burgas,
Bupyca- TBRV. berries; grape vine; Blagoevgrad,
tomatoes; dianthus Kostinbrod
Longidorus KOpeHoB npbCTeHoBMAHN neTHa Populus sp.; Xapmannu, Metpuny,
elongatus ekronapasut no gomatute (TBRV); TIOTIOH; Nno3a Bnaroesrpag, Nasap-
root ectoparasitic Tomato black ring Populus sp.; DXuK, byprac, Pyce
virus(TBRV); Tomato  tobacco; grape Harmanli, Petrich,
black ring virus vine; Blagoevgrad,
Pazardjik, Burgas,
Russe
Xiphinema KOpeHoB BMpYyca Ha apabucoBarta vyepeLuu; Masapokuk, c. jonHa
diversicaudatum ekTtonapasut Mo3aiika (AMV); Bupyca kpactaBuuy; no3a; bans, Cocdus
root ectoparasitic no manmHute (RRSV) manuHa; yenmHa  Pazardzhik. v. Dolna
arabis mosaic virus cherries; Banya, Sofia

(AMV); raspberry
ringspot virus (RRSV)

cucumbers; grape
vine; raspberry;
celery

Tylenchus KOpeHoB 6e3 n3paseHa nweHvua; gomatn; Butowa, Ctapa nna-
davainei ekTonapasuT naToreHHoCT KapTodm; nunep  HuHa, Puna, Pogonu,
root ectoparasitic not expressed wheat; tomatoes; BapHeHcKo, XackoBo

pathogenicity.

potatoes; pepper

Vitosha, Balkan
Mountains, Rila, the
Rhodopes, Varna,
Haskovo

Tylenchorhynchus  xpaHu ce ¢ HamasisiBaHe Ha THOTIOH; AOB/IKA; Bnaroesrpag, Mno.-
cylindricus KNeTKMTE Ha pasmepuTe Ha XMe ame, MeTpuy, Moue-
KOpeHoBUTe KopeHoBaTa cuctema  tobacco; apple; penyes, CaMOKOB,
BpbXxyeTa reducing the root systemcommon hop KocTtnHbpopa/Blagoev-
feed on cells of grad, Plovdiv, Petrich
root tips and Gotse Delchev,
Samokov, Kostinbrod
Pratylenchus KOpEHOB THOTIOH MeTpny
crenatus MUrpupaLy, tobacco Petrich
eHgonapasnt
migratory
root-

endoparasitic
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CBefeHus, ye crnagbT Ha Npous-
BOACTBOTO M O06MBa Ha MaslMHK
ce Ob/DKM Ha LUMPOKOTO pasnpoc-
TpaHeHne Ha KOpeHoBWUTE ekTona-
pa3utn Xiphinema spp., KouTto ca
npeHocutenn Ha supycu (Bélair,
1991; Martin, 2013). Kondakova un
Tsolova (1993) gokasBar npeHa-
cAHeTo Ha NEPO Bupycute npu

Pratylenchus KOpPEHOB B HauanoTo ce xpaHu  TIOTHOH; A6BKA; Mnosaus,
neglectus MUrpupaLy, KaTo ekTonapasuT, crief npackosa; Rosa Bnaroesrpag, c.
eHgonapasnt ToBa NpemuHaBa, kbM  gallica L. Kynata, Codhumiicko
migratory eHgonapasnTU3bM. tobacco; apple; Plovdiv, Blagoevgrad,
root- Hanaga kopeHoBute peach; Rosa gallica Kulata, Sofia
endoparasitic BnacuHku. Pegykums Ha L.
KOpeHoBaTa cucTema.
At the beginning is
ectoparasitic and then is
endoparasitic;
attacking the root hairs;
reducing the root system
Pratylenchus KOpEHOB MpennsBrkBa cunHa THOTIOH, Aroaa, Bnaroesrpag,
penetrans MUrpupaLy, Hekpo3a 1 rHueHe Ha  kapamdwmni, Mentha Codouiicko,
eHgonapasnT KOpeHoBaTa TbKaH. piperita L KazaHnbLuKo
migratory Causes severe necrosis tobacco, Blagoevgrad, Sofia,
root- and decay of the root  strawberry, Kazanlak
endoparasitic tissue. dianthus, Mentha
piperita L
Pratylenchus KOpeHoB Jlokannsupa ce B kope- nuweHuuya, gomartu, Xackoso, Ctapa
pratensis MUrpupaLy, HUTE, KNyb6eHUTe, CTbO- Aroau, TIOTHOH 3aropa, MeTtpuy,
eHgonapasuTmigrsio n imcTta Ha kapto-  wheat, tomato, Bnaroesrpapg
atory dute. / Localized in the strawberry, tobacco Haskovo, Stara
root- roots, tubers leaves and Zagora, Petrich,
endoparasitic stem of potatoes. Blagoevgrad
Pratylenchus KOpeHoB YBpexpga mniagnte TIOTIOH, Npackosu, Bnaroesrpag,
thornei MUrpupaLy, CYKYNEHTHU KOPEHMU. opex KasaHnbLuKO
eHgonapasntmigr Damage the young tobacco, peach, Blagoevgrad,
atory succulent roots. walnut Kazanlak
root-
endoparasitic
B nuTtepartyparta nma There is evidence that the

decrease of the production and the
yield of raspberries due to
widespread of the root
ectoparasitic nematodes
Xiphinema spp, which were
identified as carriers of viruses
(Bélair, 1991; Martin, 2013).
Kondakova and Tsolova (1993)
proved the transmission of NEPO

ManMHUTE 4Ype3 HemaTtoau OT | viruses raspberry ringspot by
poaoseTe Longidorus n | nematodes of  the genus
Xiphinema, n3onvpaHn o1 pusoc- | Longidorus and Xiphinema

hepa Ha 3apaseHn MasIMHOBU
pacTeHus.

CeefeHunsATa 3a BpefHaTa
AeHocT (natoreHuteTa) Ha

isolated from the rhizosphere of
infected raspberry plants.

Reports are scarce in the
literature on the harmful activities
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ekTonapasuTHUTe
Tylenchorhynchus,
Helicotylenchus, Tylenchus npwu
MasiMHata e ockKbgHa. ABTOpUTE
Bélair 1 Khanizadeh (1994), kouTo
npoyyBaT pasnpocTpaHeHNeTo Ha
MM MpU  Ma/IMHM U Aroaw,
ycTaHoBsiBaT BMAOBETe caMO B
Arof0BUTE HacaX4eHus.

Hama poctbnHO wuHGopma-
UMa n 3a BpegHara AenHOCT Ha
Paratylenchus sp. npu
AroA40NSI0AHNTE KYNTYPW.

LLInpokoTO pa3npocTpaHeHue

poaose

Ha  eHgonopasvTHUTE  BWUAOBE
Pratylenchus spp. e xapaktepHo
32 permoHn C  eKCTEeH3UBHO

cenckoto crtonaHcteo (Vrain &
Rousselle; 1980, Vrain & Dupré,
1982). Kimpinski (1985), Bélair
(1991) n Moore (2010) pokassar,
ye 3HaA4YUTESTHOTO MoBMLIABaHe Ha
nonysaumoHHaTa MJIbTHOCT Ha
Pratylenchus spp. Hanara TpeTtu-
paHe Ha MaJIMHUTEe C HemaTtounan.
Hannumeto Ha Pratylenchus
penetrans e orpaHuyasall, oakTop
npn Ccb3gaBaHe Ha MaJIMHOBU
HacaxaeHusa. Bwbnpekn ye P.
penetrans 6e yCTaHOBEH,
HEeroBoTo NPUCLCTBME U Ha ABeTe
noneta 6e cnopagn4Ho.
HanpaBeHoTO npoyysaHe
NP1 KOHBEHLMOHA/IHO 1 BMOI0rNY-
HO MPOW3BOACTBO Ha Mas/IMHU Ha
6a3a cpaBHWUTE/HA OLEHKa Ha
BUOOBUA CbCTaB Ha PUTOHEMaro-
anTe npu cneunduyHnTe ycnosus
Ha OMONOrMYHOTO WM KOHBEHLMO-
Ha/THO NPOM3BOACTBO MMa 3a ues
Aa NoAnoOMOrHe wusrpaxgaHe Ha
cTparernm 3a pactuteniHa 3awmra

(pathogenicity) of ectoparasitic
genera Tylenchorhynchus,
Helicotylenchus, Tylenchus in the
raspberry. The authors Bélair and
Khanizadeh (1994) examined the
distribution of these species in

raspberry and strawberry
plantations.
The species were

established only in the strawberry
plantation. There is no available
information on the harmful activity
of Paratylenchus sp. in berries.

Pratylenchus spp. is higher in
regions with extensive agriculture
(Vrain & Rousselle, 1980; Vrain &
Dupré, 1982). Kimpinski (1985),
Bélair (1991), Zasada and Moore
(2010) demonstrated that the
significant increase in population
density of Pratylenchus spp.
requires soil treatment in raspberry
fields with nematicides.

The root lesion nematode,
Pratylenchus penetrans, is a
production-limiting pest in red
raspberry, Rubus idaeus. Although
the species of P. penetrans was
established, its presence in both
fields was sporadic.

The implemented
investigation in the conventional
and the organic production of red
raspberries on basis of a
comparative assessment of the
species composition of
phytonematodes under the
specific conditions of the both
technologies has the overall aim to
help build strategies for plant
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N TAXHOTO MPUSIOXEHME BbB Bpe-
MEeTO U [a rapaHTupa pacTuTesniHo-
TO 34paBe M MoTeHuuana Ha Kyn-
TypaTta npu pas/IMyHUTe HaYUHK
Ha OTINexaaHe.

Mpectom pa ce Hanpasu
OLleHKa Ha letute U pga ce
onpeaenn 3HayYeHUeTo Ha Te3wn
HemaTtogu npu  Ma/IMHOMNPOU3-
BOCTBOTO. [peAcTosT npoyyBaHus
3a B/MSIHUETO Ha Te3n BUaOBe

Bbpxy gobmBa M TAXHOTO
3HayeHne npu  GMONOTMYHOTO
NPOM3BOACTBO HA MasINHW.
n3BO4n
. BnpoBmAT cbcTaB Ha
eKkcTpaxupaHute  domToHemaToau
6e npeacTaBeH MpeauMHO  OT

MUTpUpaLLy KOPEHOBU HemaToAMu.
[Mpy KOHBEHUMOHasTHaTa TEXHOJ10-
rms Ha  oTrnexaaHe 6saxa
KOHCTaTupaHn Hematoanm OT 6
poaa, a npu 6uonornyHaTa ot 10.

»YCTaHOBEHN 0Osixa BUA0BE
oT poaoBeTe Trichodorus,
Xiphinema un Longidorus, kouTto ca
noTeHUMasIHA  MpPeHoCcUTeNnn Ha
BMPYCHWN 601ecCTn.

» Murpupawmrte KOpeHOoBMU
eHgonapasntHn BUAOBE OT PoL
Pratylenchus 6sixa goMuHupawm un
npwu gBaTa HaunHa Ha oTrniexgaHe
Ha MasInHW.

protection and their application
and to ensure the plant health and
the  potential of raspberry
plantation in the different ways of
growing.

It will be provided an
empirical and theoretical basis for
assessment of the damage and for
determination of the importance of
these nematodes in red raspberry
production. The  forthcoming
studies shall determine the effect
of these species on the yield and
their importance in  organic
production of raspberries.

CONCLUSIONS

. The species
composition of the extracted
phytonematodes was represented
mainly by migratory root
nematodes. In conventional
growing technology, 6 genera of
the nematodes were found, and in
the organic growing technology -10
genera.

»Species of the genera
Trichodorus, Xiphinema and
Longidorus were identified, which
are potential carriers of virus
diseases.

*The migratory root
endoparasitic species of the genus
Pratylenchus were dominant in
both ways of growing raspberries.
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PE3IOME

Mpe3s nepuopga 2008-2014 r. e
MPOY4YEHO B/IUSHMETO Ha MNOAJIOKKUTE
CAB 6P, Alkavo 2, F 12/1, Gisela 5,
Gisela 6 1 MaxMa 14 Bbpxy pacTexHute
N MNPOAYKTUBHU MpPOSIBU Ha YepeLloBuUsi
copt Lapins. [bpBetata ca 3acafeHu
npes nponetta Ha 2008 r. npwu
pascTosiHusa 4.0 x 3.0 m n ca popmupaHmu
B CBOOOAHO pacTsilla KopoHa.

B kpas Ha 7' roguHa Haii-CU/IHO
pactawm (cnopep HanpeyHOTO CeyeHue
Ha CTBOJ1Aa M pasMepuTe Ha KOpOHWTE) ca
AbpBeTarta, npucageHn Ha Alkavo 2 u
MaxMa 14, a c Hali-cnab pacTtex ca Te3u
Ha Gisela 5 n Gisela 6. O6pa3syBaHe Ha
KOPEHOBU U3ALHKM € HabnwgasaHo
efnHcTBeHo npu nognoxkata CAB 6P.
Bbpxy MaxMa 14, Gisela 5 n Gisela 6
AbpBeTara UbMTAT ¢ 2-3 AHW NO-paHo OT
ocTaHasnMTe. Haii-BUCOKM cpegHn Ao6mBm
ca nonyyeHun ot gbpeeTaTta Bbpxy Alkavo
2 n CAB 6P, a Hali-Huckn Bbpxy Gisela 5
n Gisela 6. buoMeTpuyHMTE NoKaszaTenu
Ha nogoBeTe He ca  MNOB/MSHU
CbLLECTBEHO OT U3C/1e4BaHNTE MOAJOXKN.

Kntoyosu LyMU: yepeLua,
noasnoxka, Ubgrex, Ao6uB, pasmepu Ha
nnoga

SUMMARY

During the period 2008-2014 the
influence of rootstocks CAB 6P, Alkavo 2,
F 12/1, Gisela 5, Gisela 6 and MaxMa 14
on growth and productive manifestations
of cherry cultivar Lapins have been
studied. The trees were planted in the
spring of 2008 at distances of 4.0 x 3.0 m,
trained as free growing crowns.

At the end of the 7" year the
strongest growth (based on the cross
section of the trunk and size of the
crowns) were the trees grafted on Alkavo
2 and MaxMa 14, and with the lowest
growth were on Gisela 5 and Gisela 6.
Formation of root suckers was observed
only in CAB 6P. The trees grafted on
Maxma 14, Gisela 5 and Gisela 6
bloomed 2-3 days earlier than others. The
average yields per tree were the highest
on Alkavo 2 and CAB 6P and the lowest
on Gisela 5 and Gisela 6. The biometric

parameters of the fruit were not
significantly affected by the studied
rootstocks.

Key words: Prunus avium,

rootstock, flowering, yield, fruit size

740



yBO/

N360pbT Ha NOAMOXKM 3a
YyepeLwloBnTeE COPTOBE 3aBUCK OT
HSIKOJIKO OCHOBHW (pakTopa Karto:
N3MN0N3BaHUAT COPT, MOYBEHUTE
YC/I0BUSA, HUBOTO Ha MOAMNOYBEHU-
Te BOAW, cucTemara 3a oTrnexaa-
He n ap. Bce oule Hanl-LWIMPOKO
N3MN0N3BaHUTE NOAJIOXKN B Bbara-
pua ca ceMeHHU hopmn Ha maxa-
nebkata v aguBaTa uepella, npwu
KOUTO KaTO OCHOBEH HeAoCTaTbK
ca CpaBHUTE/IHO rofieMnTe pasme-
pW, KOUTO MHAYUMpAT Ha npucage-
HATE  BbPXy THAX  YepeLluoBM
AbpBeTa.

3a ga ce yBenvuu npomsBo-
AUTeNHoCTTa Ha Tpyda npun 6eput-
6aTa Ha yepeln B HacaxaeHusaTa
TpabBa fa ce oTrnexaar Abpeeta
C NO-MaJiku pa3mepu, KOeTo no3Bo-
nsaBa nnogoBeTe ga ce obupart oT
3emsTa. TakMBa AbpBeTa No3Boss-
BaT 3acaxpjaHe Ha no-ronsm 6poi
Ha eguHUUA nouw,, KoeTo e eauH
OT OCHOBHUTE (paKkTopu NPU UHTEH-
3ndmkaumsitTa Ha  YepeLloBOTO
npou3BoACTBO. ToOBa e HasIoXuIo
CBeTOBHaTa cesfiekuymsa ga ce Haco-
4/n KbM Cb3aBaHe Ha MNOAJI0XKM
3a 4yepewaTta c no-crnab pacrex

KakBuTto ca  NOA/IOKKATE  OT
cepunte Gisela, CAB, MaxMa
Delbard, Weiroot, P-HL wn gp.

MHOro OT Te3u NOoAJIOXKKM ca Mpo-
yuyBaHW NpWv pasfIMYHU MOYBEHO-
KIMMaTU4HU YCNoBWUSA B peguua
ctpaHn (Ctelik et al., 2004;
Hisendegen, 2004; Ruisa and
Rubauskis, 2004; Whiting et al.,
2005; Sitarek and Bartosiewicz,

INTRODUCTION
The choice of rootstocks for

cherry cultivars depends on
several factors such as: used
cultivar, soil and climatic

conditions, groundwater level, the
training system and others.

The most widely used rootstocks in
Bulgaria are still Prunus mahaleb
and Prunus avium seedling in
which a main flaw is relatively large
size that induce of the cherry trees
grafted onto them.

To increase the productivity
of labor in the harvest of cherries
must be used trees with smaller
sizes in the plantations, allowing
the fruit to be harvested from the
ground. Such trees allow
increasing the tree density per unit
area which is one of the main
factors for the intensification of the
cherry production.

This necessitated the world
selection to focus on creating of

cherry rootstocks with weaker
growth such as Gisela, CAB,
MaxMa Delbard, Weiroot, P-HL

series and others.

Many of these rootstocks were
studied in different soil and climatic
conditions in  many countries
(Ctelik et al., 2004; Hisendegen,
2004; Ruisa and Rubauskis, 2004;
Whiting et al., 2005; Sitarek and
Bartosiewicz, 2012; Fajt et al.,

741



2012; Fajt et al., 2014), sknoun-
TenHo u B Hawarta (Lichev, 2001,
Lichev and Lankes, 2004; Sotirov,
2008, 2009).

Llenta Ha ToBa n3scnegBaHe e
Aa ce CpaBHW BNIMAHMETO Ha LWecT
K/TOHOBW MOAJ/I0XKN BbPXY pacTex-
HATE W NPOAYKTMBHM MPOSBA Ha
yepeLwloBma copT JlanuHc.

MATEPVANT N METOAN

N3cnepBaHusaTa ca nposeje-
HNW npe3 nepuoga 2008-2014 r. B
WHCTUTYT no 3emepenue - KiocteH-
ann. O6eKT Ha uscnefBaHeTo e
yepeLlosmsa copt JlanvHc, npuca-
AeH Ha nognoxkute CAB 6P,
Alkavo 2, F 12/1, Gisela 5, Gisela
6 n MaxMa 14. Bcsaka copTonog-
JIOXKOBa KOMOGuHauus e npepcra-
BEHa C Nno 5 AbpBeTa, Kato BCAKO
OT TAX € OT4YUTaHO KaTo OTAESIHO
NnoBTOpEHNe. [JbpBeTaTa ca
3acageHun npes nposietta Ha 2008
r. npn pascrtoaHma 4.0 x 3.0 m.
MoysaTa B HacaxaeHueto e
N3nyXeHa KaHesieHa ropcka, /ieko
NecbK/INBO-TIMHECTA, CbC C/1abo
kncena peaxkuyma (pH 5.0-5.2 B
KCL). Mexaypenosurte pascros-
HUA ca NoAAbp)KaHW YMCTU OT Nnne-
BE/NIN Ype3 pefoBHO KyNnTuBMpaHe,
a B pefoBuTe MBULN € TpeTupaHo
c xepbuuung (payHanvn). ObpseTa-
Ta ca popmupaHn cbC CBOGOAHO
pacTdua KopoHa C BMCOYMHA Ha
ctBonia 80 cm. HanossBaHe e
N3BbPLUBAHO Npe3 an N a.rycT
ypes AbXayBaHe.

3anaraHeto Ha onuta Wu
OoTYMTaHeToO Ha nokasartenute e
CblnacHo yTBbpAaeHata MeToavka

2014), including in Bulgaria
(Lichev, 2001; Lichev and Lankes,
2004; Sotirov, 2008, 2009).

The aim of this research was
to compare the influence of six
clonal rootstocks on growth and
productive characteristics of Lapins
sweet cherry cultivar.

MATERIAL AND METHODS

The studies were conducted
during the period 2008-2014 at the
Institute of Agriculture-Kyustendil.
The subject was cherry cultivar
Lapins grafted on rootstocks CAB
6P, Alkavo 2, F 12/1, Gisela 5,
Gisela 6 and MaxMa 14. Each
cultivar-rootstock combination was
represented with five trees, each of
which was separately recorded as
a replicate. The trees were planted
in the spring of 2008 at distances
of 4.0 x 3.0 m.

The soil in the plantation is
Chromic Luvisols, slightly sandy-
loamy with a slight acid reaction
(pH 5.0-5.2 in KCL). The distances
between rows were kept weed free
by cultivation regularly and in the
rows strips was treated with the
herbicide (Roundup).

The trees were trained as free-
growing crowns with 80 cm height
of the trunk. Irrigation was applied
in July and August by sprinkling.

The establishment of the
experimental orchard and reporting
of the measured parameters were
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3a M3yyaBaHe Ha pacTUTenHuTe
pecypcu npu OBOLLHUTE pacTeHuA
(Hepes u kon., 1979).

OTuntaHn ca cnegHUTe noka-
3aTesin; AMaMeTbp Ha CTBOMla Ha
AbpeeTtara (Ha 30 cm Hag MACTOTO
Ha npucagkara), BuCOYMHA U
LUMPUHA Ha KOopoHuTe, Bpoli kope-
HOBM M3A4bHKW, [OOGUB OT CBSIKO
ONUTHO AbPBO, Maca N pasmepu
Ha nnogoBeTe, KOCTWU/IKUTE U
naogHuTe apbXku Ha 30 nnoga ot
BCSAKa COPTONOA/10XKKOBA KOMOUHA-
unsa. Bb3 ocHoBa Ha cbbpaHuTe
[aHHW ca W34YMCNEHWN: HaNpeyHo
ceyeHne Ha cTb6nata (cm?), o6em
Ha kopoHaTa (m®):; nnow Ha
npoekumsTa Ha KopoHaTa (m?);
cpefgeH M cymapeH  gobus
(kg/obpBO); KOEUUMEHT Ha Mpo-
aykTuBHOCT (Kg/cm? oT HanpeuHo-
TO ceyeHue Ha cTBOna), 4obmB Ha
eAMHuua o1 obemMa Ha KopoHarta
(kg/m®). MpoBegeHn ca dheHono-
TMYHU HabMAeHNS BbPXY IeHO-
hasuTe Ha ubdTexa.

Pe3syntatute ca cTatucTu-
yeckn obpaboTeHM Mo mMeToda Ha
ancnepcnoHHua aHams (ANOVA)
N pasnukNTe Mexay BapuaHTuTe
ca oueHeHn ype3 TecT Ha [AbHKaH
npu p < 0.05%.

PE3YJITATU N OBCBXXOAHE
3cnepBaHuTe NoAJI0XKKMU
OoKasBaT CblLUEeCTBEHO BUsAHWE
BbpPXy pacTexHute nposiBn Ha
copt JlanuHc. [lpe3 nepuopa
47" roguHa AbpBeTaTa BbPXY
nogsioxknte MaxMal4d n Alkavo 2
nmaT Hai-6bp3 TeMN Ha HapacTBa-
He Ha njowTa Ha HanpeyHoTo

by methodology for the study of
plant resources in fruit plants
(Nedev et al., 1979).

The following indicators were
recorded: trunk diameter (30 cm
above the graft site), height and
width of the crowns, number root
suckers, yield per each
experimental tree, weight and
sizes of the fruit, the stones and
the stalk of 30 fruit from each
cultivar-rootstock combinations.

Based on the collected data we
calculated: trunk cross-sectional
area (cm2), crown volume (m?);
crown projection area (m2);
average and cumulative yields
(kg/tree); yield efficiency (kg/cm? of
the trunk cross-sectional area);
yield per unit volume of the crown
(kg/m?).

Phenological observations were
carried out on phases of flowering.

The results were statistically
processed by analysis of variance
(ANOVA) and the means were
separated by Duncan’s multiple
range test at p < 0.05%.

RESULTS AND DISCUSSION

The rootstocks tested had a
significant impact on the growth
characteristics of the cultivar
Lapins. During the 4™-7" year the
trees on MaxMal4 and Alkavo 2
rootstocks had the fastest growth
of trunk cross-sectional area (Fig.
1).
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ceyeHne Ha ctBona (dwur. 1). [o
6" roguHa gbpBeTaTa Ha Gisela 6
ca C Mo-TbHKM CTbOMA, CNpPsIMO

Tesan Ha Gisela 5, HO npes
cneppawjata rogvHa Beye 4
u3npesapsatr. B kpad Ha 7

rogMHa OT 3acaxaaHeTo C Hau-
roNIAMo HanpeyHoTo ceyeHue ca
cTbbniata Ha pgbpBeTata BbpXY
MaxMa 14, cnegsaHu ot Alkavo 2
n CAB O6P. Te3n noanoxku
npeBb3xoxaar KoHTponata F12/1,
cboTBeTHO ¢ 50,2%, 31,9% un 6 %.
HapebensiBaHeTo Ha cTbb6nara e
Hal-manko Ha Gisela 5 n Gisela 6,
KOUTO  peayuupar  HanpeyHoTo
CceyeHune Ha CTBOJ1a Ha AbpBeTarta
c 27,7 n 24,3%, cnpamo F12/1 wn
cboTBeTHO € 519 mn 496 %
cnpamo MaxMa 14. EgMHCcTBEHaTa
CTaTUCTMYECKN [OKa3aHa pasfnka
e mexgy F 12/1 n MaxMal4d
(p<0.05%).

140

To the end of 6" year the trees on
Gisela 6 had thinner stems than
those of Gisela 5, but the next year
the result was already changed. At
the end of the 7" year after
planting the trees on MaxMa 14
had the greatest trunk cross-
sectional area, followed by Alkavo
2 and CAB 6P.

These rootstocks were exceeded
the control F 12/1 with 50.2%,
31.9% and 6%, respectively.
Thickening of the stem was the
least on Gisela 5 and Gisela 6,
which reduced the cross-section of
trunk of the trees respectively with
27.7% and 24.3%, compared to F
12/1, and with 51.9% and 49.6%,
compared to 14 MaxMa 14. The
only statistically proven difference
was between F 12/1 and MaxMal4
(p<0.05%).

cm2

120 +

——CAB 6P
——Alkavo 2
=P 12/1 (C)
——Gisela 5
100 A — Gisela 6
—¢—MaxMal4

2014r.
LSD 0,05 - 32,24

60

20 A

0

80 | /
-
4 /
-
-
//
40 - -
—
/‘/’
—
—
—

2011r. 2012r.

2013r. 2014 .

dur. 1. BamaHue Ha nopgsoxkara BbpPXYy HanpedyHo ceyeHme Ha CTBOJla Ha

ObpBeTaTa oT copT JlanuHc, 2011-2014r.

Fig. 1. Rootstock effect on trunk cross-sectional area (cm?) of Lapins sweet

cherry, 2011-2014.
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B pa3smepute Ha KopoHUTE

(BMCOYMHa, WuUpuHa, 06em u
npoekuunsa) cbllo ce ycTaHoBABaT
HAKOW  CbLUECTBEHM  pPas/nKu

mexay nognoxkute (Tabnvua 1.).
C Hai-masiku pasmepu ca Abpse-
Tata Bbpxy Gisela 5, uwninto
CTOMHOCTM He ce pas/simyasart
CblLLLECTBEHO OT Te3un Bbpxy Gisela
6. Te3n ABe NoA/I0XKKM peayunpart
o6ema Ha AbpBeTaTa CbOTBETHO C
45,9 n 39,7%, cnpamo F 12/1 n
pas/ivkute ca [fgokasaHu (npu
p<0.001% 3a Gisela 5 un npu
p<0.01% 3a Gisela 6). Alkavo 2
nHOyuMpa Hal-CuNeH pacTtex,
cnepBaHa ot MaxMal4. lMpu TaX
ob6emMa Ha KOpOHWUTE € CbOTBETHO
c 21 n 14,9 % no-ronamMm OT TO3U
Ha F 12/1, 6e3 pga wuma
CblEeCTBEHA pasnuka mexay TAX.
CAB 6P 3aema cpefHo
nosnoxexve — ¢ 10,6 % no-manbk
obewm, cnpsamo F12/1. NMopo6Ha e
TeHAeHUMATa 1 No OTHOLLUEeHME Ha
XOpuU30HTasIHaTa MpPOeKunsa  Ha
KOpPOHUTE Ha AbpBeTaTa.

In the dimensions of the
crowns (height, width, volume, and
projection area) also were found
certain  significant  differences
among the rootstocks (Table
1).The trees on Gisela 5 had the
smallest size, whose values were
not significantly different from
those on Gisela 6. These two
rootstocks reduced the crown
volume of trees with 45.9% and
39.7% respectively, compared to F
12/1 and the differences were
proven (at p<0.001% for Gisela 5
and at p<0.01% for Gisela 6). The
strongest growth was induced by
Alkavo 2, followed by MaxMal4.
Their crown volumes were
respectively 21% and 14.9%
greater than that of F 12/1, without
any substantial difference between
them. CAB 6P occupied the
middle position — with10.6%
smaller crown volume compared
to F 12/1. The trend was similar in
term of horizontal projection area
of the trees.

Tabnuua 1. BnvsaHne Ha noajiokkara BbpPXy pasMepuTe Ha KOPOHUTE Ha
[bpBeTaTa OT copT JlanuHc, B Kpas Ha 7" Beretaums
Table 1. Rootstock effect on crown dimensions of Lapins sweet cherry trees at

the end of 7" growing season

Mognoxka KopoHa / Crown MNpoekunsa Ha
BMCOYMHA, M  LUMPUHA, m  o6em, m° kopoHaTa, m’
Rootstock height, m width, m volume, m®*  Projection area, m?
CAB 6P 3,30 2,89 721b 6,56
Alkavo 2 3,57 3,23 9,75¢c 8,19
Gisela 5 2,94 2,38 4,36*** g 4,45
Gisela 6 3,12 2,44 4,86* a 4,67
MaxMal4 3,73 3,08 9,26 bc 7,45
F 12/1 (c) 3,49 2,97 8,06 bc 6,92
LSD 0.05 2,15
0.01 2,93
0.001 3,97
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O6pasyBaHe Ha KOpPeHoBMU
N30bHKM € YCTaHOBEHO camo 3a
noanoxkara CAB 6P, npu KoATo
npes OTAesIHUTE TOAMHU B pepno-
Bata nsuya (okono 1.5 m wupuHa)
ca otyeTeHn ot 5,8 oo 14,8 6pos
Ha efHO AbpBO. 3a KOopeHo-
BOoOOpasyBaHe npu Tasu NOAJI0X-
Ka cbobwasaT M AOpyrn asBTOpU
(De Salvador et al., 2005). Haww-
Te pesyntatn obavye He NMOTBbPX-
AaBaTt obpasyBaHeTO Ha KOPeHOBU
N34bHKU Npu nognoxkute F 12/1 n
MaxMa 14, npucafleHn cbC CopT
Lapins, yctaHoBeHO oOT Fajt et al.,
2014.

OT (peHonornyHuTe Habn-
[eHNs ce YyCTaHOBW, Ye OCBEH OT
MEeTeoposIorMYHUTE YCNOBUA Mpe3
roauHNTE UbMPTEXbT Ha npucag-
HMKa CblWO ce nosuaBa A0
N3BECTHa CTENneH M OT MOAJI0XKKa-
Ta. MaxMa 14, Gisela 5 un Gisela 6
MHOyuMpaT no-paH UbdTeEX Ha
AbpBeTata Cc 2-3 OHW, B CpaBHe-
HWe C ocTaHa/MTe TP NOAJI0XKKN.

[bpBeTaTta OT BCUYKN KOMOU-
HauMm UbTaxa ole Ha Tpertarta
rognHa cnep 3acaxpgaHeTo, HO
KaKkTo npe3 Tasu, Taka K rnpes
cnejpawmTe ABe rogMHu pekosTa-
Ta Oelwe KOMNpoMeTMpaHa OT
KbCHU MponeTHu Mpasose. [1pe3
nepuoga 6'°-7"% Beretauus Haii-
BMCOK CpefieH 1 cyMmapeH Aobus e
noslydyeH OT AbpBeTaTa, npucaje-
H1 Ha Alkavo 2 n CAB 6P, a Haii-
HNCBK OT Te3n Ha Gisela 5
(Tabnuua 2). CpaBHUTE/IHO HUCKMK
ca no6msute u ot Gisela 6, kouTo
ca noyYTM CblUUTE KaKTO npu
Gisela 5. Tlo-BucokaTa ponoBu-

Formation of root suckers
were found only for CAB 6P,
where over the years in the row
strips (about 1.5 m width) were
observed from 5.8 t014.8 number
per tree. Other authors indicate
also this rootstock as prone to
form suckers (De Salvador et al.,
2005).

Our results did not confirm the
formation of suckers in the
rootstocks F 12/1 and MaxMa 14
grafted with cultivar Lapins,
established by Fajt et al., 2014.

From the phenological
observations was established that
apart from the weather conditions
during the years the blooming of
the scion also was affected to
some extent by the rootstock
used. MaxMa 14, Gisela 5 and
Gisela 6 were induced earlier
flowering with 2-3 days, compared
with the other three rootstocks.

The trees from all cultivar-
rootstock combinations started to
bear fruit in the 3" year after
planting, but this and the next two
years the crop was damage by
late spring frost. For the period 6™-
7" years the highest average and
cumulative yields were obtained
from the trees grafted on Alkavo 2
n CAB 6P, and the lowest on
Gisela 5 (Table 2).

Relatively low were the yields from
the trees on Gisela 6, which were
almost the same as on Gisela 5.
Higher productivity on Alkavo 2
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TocTt Ha Alkavo 2 n CAB 6P, B
CpaBHEHMe C ocTaHa/IMTe NoAI0X-
K/, ce NoTBbpXAaBa MU OT Koeu-
UMEHTUTE  Ha  MNPOAYKTUBHOCT
(kg/lcm? OT HanpeyHoTo ceyeHue
Ha cTBona u kg/m® oT o6ema Ha
KOPOHUTE). Hai-HUCKM ca CTOWMHO-
CTUTE Ha Te3n KoedMUMEHTU 3a
MaxMal4. Pasnukute obaye Mex-
[y OTAEeNHUTE BapuaHTu ca cnabo

and CAB 6P, compared to other
rootstocks was confirmed by the
coefficients of productivity (kg /
cm2 of trunk cross-sectional area
and per unit crown volume (kg /
m3). The lowest values of these
coefficients were for MaxMal4.
The differences between the
different variants were small and
non-essential.

n3pas3eHn N HeCbLECTBEHMN.

Tabnuua 2. NpoAYyKTUBHN NPOABU Ha COPT JlannHC BBbPXY pPas3/IMyHN NOASTOXKMU,
cpefHo 3a 2013-2014 .

Table 2. Rootstock effects on productive manifestations of Lapins sweet cherry
trees, average for 2013-2014

Mognoxka CpepgeH no6us
kg/abpBo

06w, gobus
Cumulative yield

kg/mbpBo  kg/cm® oT ceueHneTo kg/m® oT o6ema

Rootstock Average yield Ha cTBOMAa Ha KopoHaTa
kgltree kg/tree kg/cm2 of TCSA kg/m3 of crown volume

CAB 6P 13,6 bc 27,2 bc 0,29 b 3,8b

Alkavo 2 15,9* ¢ 31,8*c 0,27 b 3,3ab
Gisela 5 6,1la 12,2 a 0,19 ab 28a
Gisela 6 6,6 a 13,2 a 0,20 ab 2,7a
MaxMal4 10,1 ab 20,2 ab 0,15a 22a
F 12/1 (¢) 10,8 abc 215ab 0,24 ab 2,7a
LSD 0.05 5,33 10,03 0,10 1,33

CpepHarta maca Ha nnogose-
Te Bapvpa npes3 AsBeTe roguvHu oT
7,03 po 8,21 g. Han-egpn ca
nnogoBete OT AbpBeTara Bbpxy
Alkavo 2, a Hall-gpebHn BbPXY
CAB 6P n Gisela 5. (Tabnuua 3).
Ternoto Ha KocTunkara
(0,24-0,31g) ¥ Ab/MmKMHATA Ha
nnogHuTe ApbXkn (44.29-47,33
mm), CbLWO Ca B MHOro 6/I13KM
rpaHvuM, KOeTo rMokasBa, u4e
B/IMSSHUETO Ha MNoA/IoXKaTta e
HEeCbLLLECTBEHO MO OTHOLWIEHWEe Ha
Te3n OMOMETPUYHN NoKasaTesiu.

The average fruit weight over
the two years varied from 7,03 to
8,21 g. The largest fruit were
obtained from the trees on Alkavo
2, and the smallest on CAB 6P
and Gisela 5 (Table 3). The weight
of the stones of the fruit
(0,24-0,31g) and the length of the
stalks (44.29-47,33 mm) were
also in very small range, which
showed that the influence of the
rootstock was insignificant in terms
of these biometric parameters.
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Tabnuua 3. BUoOMeTpUYHM faHHU 3a No[oBeTe, cpeaHo 3a 2013-2014r.
Table 3. Biometric data for the fruit, average for 2013-2014

MNoanoxka Maca Ha nnoga,g Maca Ha KocTuikata, g ObnxkuHa Ha
njogHata gpbXxka
Rootstock Fruit weight, g Stone weight, g Length of the fruit
stalk, mm
CAB 6P 7,03 0,24 44.29
Alkavo 2 8,21 0,28 45,54
Gisela 5 7,25 0,29 45,55
Gisela 6 8,08 0,31 47,33
MaxMal4 7,79 0,26 44,85
F 12/1 (c) 7,79 0,27 46,77
n3BO4N CONCLUSIONS
N3cneaBaHuTte NnoAaJ/10XKKN The tested rootstocks had
oKasBaT CblUecTBeHO BiMsHue | significant effect on the growth

BbpPXy pacTexHuTe nposiBn Ha
copT Lapins. Gisela 5 n Gisela 6
nposBsasBatr cna6b, a MaxMald wu
Alkavo 2 cunneH pactex, n3paseH c
HanpeyHoTO ceyeHne Ha CcTBoNa U
pasmMepa Ha [AbpBeTtara, B
cpaBHeHue ¢ F 12/1.

O6pa3syBaHe Ha ronsm 6pou
KOpPEeHOBM U34bHKM e Habnwgasa-
Ho npu nognoxkata CAB 6P.

MaxMa 14, Gisela 5 n Gisela
6 uHAoyuMpart no-paH ubMTex Ha
AbpBeTtara oT copT Lapins, B cpas-
HEeHne C ocTaHasInTe MOAJIOXKKN.

Haili-Bucokn  pobmBn  ca
peanusnpaHn oT AbpeeTaTta Bbpxy
Alkavo 2 n CAB 6P, a Hali-H1CKK
Bbpxy Gisela 5 n Gisela 6.

BuomeTpnyHute napameTpu-
Te Ha njaogoBeTe He ca MOBNAHU
CbLLECTBEHO OT NnoAJ/ioxkara.

characteristics of the cultivar
Lapins. Gisela 5 and Gisela 6
showed weak and MaxMal4 and
Alkavo 2 strong growth,
exspressed by trunk cross-
sectional area and the size of the
trees, in comparison with F 12/1.

A high number of suckers
was observed with CAB 6P.

MaxMa 14, Gisela 5 and
Gisela 6 induced earlier flowering
of the trees of cultivar Lapins,
compared to the others rootstocks.

The highest vyields were
obtained from trees grafted on
Alkavo 2 and CAB 6P, and the
lowest on Gisela 5 and Gisela 6.

The biometric parameters of
the fruit were not affected
significantly by the rootstock.
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PE3OME

W3cnegsaHo e BAUSHMETO Ha
ynTpadunrpaymaTa npyu CbOTHOLEHME Ha
penyuvpaHe Ha obema 2, 4 n 6 c
Mem6paHu ot Buga Y®1-NMAH, Y®10-NMAH
n YO25-NMAH BbpXxy uUBeTa Ha s16b/IKOB
COK. 3a oLeHsiBaHe npuHoca Ha KadasuTe
NMArMEHTU KbM LiBETA Ha COKa e onpepgen-
€H VHAeKCbT Ha nokadpeHsiBaHe (Asx).
YcTaHOBEHO e, 4e KoeUUUEHTUTE Ha
KOHLEHTpUpaHe © KoeduuMeHTUTe Ha
3a/bpXaHe Ha KasasuTe MNUIMEHTU
HapacTBarT C yBe/iMyaBaHe Ha CbOTHOLLe-
HMETO Ha pefyuupaHe Ha obema Ha
A6BSIKOBUA COK NpU ynTpauntTpaums u ¢
Tpute wm3cnegBaHn MembpaHu. Haii-
BMCOKM CTOMHOCTM Ha KoehmumeHTa Ha
KOHUEHTpupaHe u© KoeduumeHTa Ha
3afgbpxaHe Ha kadaBuTe NUrMeHTN ce
nonyyasar npu yntpadwmntpauma ¢
MembpaHa YO 1-MAH.

KntouoBn aymu: A6BAKOB  COK,
ynTpacuntpaums, UHOEKC Ha nokade-
HABaHe

SUMMARY

The effect of ultrafiltration at volume
reduction ratio 2, 4 and 6 with membranes
UF1-PAN, UF10-PAN and UF25-PAN on
the color of apple juice was investigated.

The browning index (As,) was determined
in order to evaluate the contribution of the
brown pigments to the juice color. It was
found that both the concentration and
retention coefficients of brown pigments
increased  with  increasing  volume
reduction ratio of the apple juice during
ultrafiltration with the three studied
membranes.

The highest values of the concentration
and retention coefficients of the brown
pigments were obtained during
ultrafiltration with a membrane UF1-PAN.

Key words: apple
ultrafiltration, browning index

juice,
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yBO/,

3a pas3fensHeTo, KOHUEeHTpu-
paHeTo M OYNCTBAHETO Ha TEYHOC-
TV OTAAaBHA ce npuiaraT pas/InyHu
npouecu: untpupaHe, LeHTpoduy-
rmpaHe, fgectunayus, ekcTpakums
n gp. Mpes nocnegHuTe geceTtune-
TVSA e4HW OT Hal-yHUBEepCasIHUTE U
NnepcrneKkTMBHM Npouecn 3a pasge-
NsiHe, KOHLUEeHTpMpaHe M o4yMcTBa-
He ce gBfABaT npouecute C
N3Mnon3BaHe Ha MNosynponyckInBK
MeMbpaHu — MmeMbpaHHN MPoLECH.
Te nputexxasat MHOrO6PONHN npe-
AVMMCTBa B CpaBHEHME C Knacuyec-
KATE MeTogMm: €eKOMOrMM4YHOCT, MOo-
HUCBK pasxof Ha eHeprusi, noBu-
laBaHe Ha Ao6uBa M Ka4yecTBOTO
Ha KpalHus NpoAayKT, HaMassiBaHe
Ha NPOU3BOACTBEHUTE pasxoMu,
peanv3vpaHe Ha npouecuTe npu
cTaliHa TemnepaTtypa c uen obpa-
60TKa Ha TepMOYYBCTBUTENHN MPO-
OYKTW 1 3anasBaHe HatypasiHuTe
cBoiicTBa Ha npogykta (Brans et
al., 2004; Tsibranska and Saykova,
2013).

Upe3 un3nonssaHe Ha MeM-
O6paHu C pas/iMyHa rosieMmHa Ha
nopute ce u3BbpLIBa pasgenisiHe-
TO Ha cneunryHN KOMNOHEHTN Ha
NJ040BU COKOBE, MJISKO, BUHO U
ap. (Atra et al., 2005; Diaz-Reinoso
et al., 2010; Wei et al., 2007).

MoTeHUMaslHOTO U3Mos3BaHe
Ha MeMbpaHHO pasfenisiHe Ha
OMOAKTUBHM  CbeAMHEHUs, KaTo
nonudeHonn, oT BogHa cpega uim
OopraHnyHu pasTBOpY NpeacTas/is-
Ba 06/1aCT Ha 3acuieH uHTepec

INTRODUCTION

Different  processes like
filtration, centrifugation, distillation,
extraction, etc. have been used
long ago for separation,
concentration and purification of
liquids. In recent decades one of
the most versatile and promising

processes for separation,
concentration and purification are
the  processes using semi-
permeable membranes, called
membrane processes. They have
numerous advantages in
comparison with classical

methods: ecological effects, lower
power consumption, increasing the
yield and quality of the final
product, reducing the production
costs, realization of the process at
room temperature in order to
process sensitive products and
keeping natural properties of the
product (Brans et al., 2004;
Tsibranska and Saykova, 2013).

Separation of specific
components of fruit juices, milk,
wine, etc. is carried out by using
membranes with different pore size
(Atra et al., 2005; Diaz-Reinoso et
al., 2010; Wei et al., 2007).

The  potential use of
membrane separation of bioactive
compounds such as polyphenols
from agueous medium or organic
solutions is an area of increasing
interest in recent years (Akin et al.,
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npe3 nocnegHute roguHn (Akin et
al., 2012).
TblA  KaTto  HEeH3MMHOTO

nokagoeHsiBaHe B/iMsie 3HAYUTESTHO
BbpPXy KayecTBOTO Ha TOM/IMHHO
06paboTeHna A0bLKOB COK, Mpoc-
neAsBaHeTo Ha [MPOMEHUTE Ha
LBeTa € OT CbLLEeCTBEHO 3HaYeHne
3a KOHTpO/1a Ha kKa4ecTBOTO B Xo4a
Ha TexHosornyHmTe npouecun (Zhu
et al., 2009). EguH oOT Hal-yecTo
N3MoN3BaHNTE MOAXOAMN 38 OUEeHSA-
BaHe o06pa3yBaHeTO Ha KachsiBu
MATMEHTN € CNeKTPoPOTOMETPUY-
HUAT MeTof, KOWTO ce OCHOoBaBa
Ha wn3MepBaHe Ha abcopbuuaTa
npu Ab/KMHA Ha Bb/HaTta 420 nm
(Askar and Treptow, 1993).

LlenTa Ha HacCTOALWOTO WU3-
crnefBaHe e fa ce u3cnensa Bnus-
HMEeTO Ha ynTpaduntpaymsaTa c
MembpaHu oOT Buga YPI1-MAH,
Y®10-NMAH n Y®25-NNAH Bbpxy
NPOMeHNTEe Ha LBeTa Ha AOGBL/IKOB
COK.

MATEPVANT N METO4N

ABGBNKOB COK

[enekTuHn3npaH AGBNIKOB
KOHUEeHTpaT € npefocTaBeH oOT
"Kpnuum-copykt* OO[, (Kpuunm).
[enekTUHU3NPaHNAT A0BJIKOB KOH-
LeHTpar e paspefeH C LecTuiu-
paHa Boga [0 gocturaHe Ha 11.2
°Brix. 3a nocturaHe Ha Heobxoam-
maTa 6uctpoTta (T = 90 %) COKbT e
duntpyBaH nocnenosaTesiHO npes
06MKHOBEHa (hunTbpHa xapTua u
xaptueH ¢untep FILTRAK 390
(Spezialpapierfabrik Niederschag,
Niederschag, Germany).

2012).

As non-enzymatic browning
significantly affects the quality of
the heat treated apple juice,
monitoring of the color changes is
essential for quality control during
processing (Zhu et al., 2009).

One of the most commonly used
approaches to evaluate the brown
pigments  formation is the
spectrophotometric method, based
on absorbance measurement at a
wavelength of 420 nm (Askar and
Treptow, 1993).

The aim of this study was to
investigate the effect of
ultrafiltration with membranes UF1-
PAN, UF10-PAN and UF25-PAN
on the color changes of apple
juice.

MATERIAL AND METHODS
Apple juice

Depectinized apple
concentrate was provided by
Krichimfrukt LTD (Krichim,

Bulgaria). The depectinized apple
concentrate was diluted with
distilled water to 11.2 °Brix. To
achieve the necessary clarity (T =

90%), the juice was filtered
sequentially through conventional
fiter paper and filter paper

FILTRAK 390 (Spezialpapierfabrik
Niederschag, Niederschag,
Germany).
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MembpaHu

3nonssaHn ca nosunakpuio-
HUTpUIHK (MAH) membpaHn Yo1-
MAH, Y®10-NMAH n Y®25-NAH c
HOMWHa/IHa rpaHuLa Ha pasfgens-
He, cboTBeTHO 1, 10 u 25 kDa.
Memb6paHuTe ca nosydyeHn no
CYXO-MOKbpP (0a30BOMHBEPCUOHEH
MeToZ, OT NOJSIMMEPHM Pas3TBOpM,
NPUroTBEHN CbC CregHUTe pas3TBo-
putenn: Y®1 — AnMeTuacyngok-
cug (OMCO) u gumetundpopma-
mug (QM®) B cboTHOweHne 1:1;
Y®10 - OMCO; Y®25 — AMO.
MembpaHuTe ca TemnepaTypHO
06paboTeHn BBLB BOAHA cpeda 3a
10 min, kakTo cnegsa: Y®1 wu
Y®10 — npu 60°C; Y®P25 — npwu
80°C.

YnTpacunrpaums

MonyyeHnAT SA6BMKOB  COK
(HayaneH obem 6 L) e noanoxeH
Ha ynTpaduntpayus ypes n3nons-
BaHe Ha nabopartopHaTa ypepnba
CbC CMEHSieM MNJI0CbK MeMbpaHeH
MoAyn, npencrtaBeHa Ha éwur. 1.
Tasun ypenba e KoMmnjekroBaHa C:
nnocbk MembpaHeH mogyn cC
mMembpaHHa noBbpxHOCT 1250
cm? TpUNNyHXepHa nomna 3a
BUCOKO HandraHe (go 15 MPa) c
npoussoguTenHoct 330 dm/h;
TpbboONpoBOAHO-apMaTypHa  CUc-
Tema c gBa 6pos maHomeTpu (0-15
MPa), CbOTBETHO 3a W3MepBaHe
Ha  BXOAAWO X U3XOAALWO
HanAraHe; BEHTW/ 3a perysvpaHe
Ha paboTHOTO HasiAraHe.

Membranes

Polyacrylonitrilic (PAN)
membranes UF1-PAN, UF10-PAN
and UF25-PAN with a molecular
weight cut-off of 1, 10 and 25 kDa,
respectively, were used.
Membranes were obtained by dry-
wet phase-inversion method from
polymer solutions prepared with
the following solvents: UF1 -
dimethyl sulfoxide (DMSO) and
dimethyl formamide (DMF) at a
ratio 1:1; UF10 - DMSO; UF25 —
DMF. The membranes were
thermally treated in an aqueous
medium for 10 min, as follows:
UF1 and UF10 - at 60°C; UF25 —
at 80°C.

Ultrafiltration

The obtained apple juice
(initial volume 6 L) was subjected
to ultrafiltration using laboratory
equipment with a replaceable plate
and frame membrane module
presented in Fig. 1. This system
was fitted with: plate and frame
membrane module with membrane
surface are 1250 cm?;
threeplunger high-pressure pump
(max 15 MPa) with a mass flow
rate of 330 dm?®/ h; pipeline system
with two manometers (0-15 MPa)
for measuring the inlet and outlet
pressure; working pressure
regulating valve.
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1

dur.l. Cxema Ha nabopartopHata ypeaba CbC CMeHAeM MNI0CbK MemMb6paHeH
Moaysn: 1 — BeHTU; 2 — maHoMeTbp (0-50 bar); 3 — BeHTWUN; 4 — maHOMeTBbp (0-6
bar); 5 — cmeHsiem nsocCbkK MembpaHeH wmoayn; 6 — pesepBoap; 7 —
TpbbonpoBos,; 8 — maHoMeTbp (0-8 bar); 9 — BeHTUN; 10— maHoMeTbp (0-150 bar);
11 — TpBbO6ONpoBOA; 12 — nowmna; 13 — BeHTUn; 14 — TpbbONpoBoA; 15—
TpbbonpoBos; 16 — pe3epBoap.

Fig. 1. Scheme of the laboratory equipment with a replaceable plate and frame
membrane module: 1 - valve; 2 - manometer (0-5 MPa); 3 - valve; 4 - manometer
(0-0.6 MPa); 5 - replaceable plate and frame membrane module; 6 - tank; 7 -
pipeline; 8 - manometer (0-0.8 MPa); 9 - valve; 10- manometer (0-15 MPa); 11 -

pipeline; 12 - pump; 13 - valve; 14 - pipeline; 15 - pipeline; 16 - tank.

EkcnepumeHTTE Cca npose-
AEeHW npu  cnefgHuTe  paboTHM
YCNOBUS: CbOTHOLLEHVE Ha
pepyumpaHe Ha obema (VRR) — 2,
4 n 6; Temnepatrypa — 20 °C;
HandaraHe — 0.4 MPa.

OnpepensHe Ha MHAEKca Ha
nokapeHssaHe

NHpekcbT Ha nokadpeHsBaHe
(A40) € onpedenieH B CbOTBET-
CTBMe C MeToda, onucaH B Askar n
Treptow (1993). Mi3mepBaHuATa ca
n3sbpeHn ¢ UV-Vis cnektpodo-
TomeTbp Helios Omega, Komniek-
ToBaH cbCc codotyep VISIONIite
(BCnykM enemeHTM Ha obopyaBa-
HeTo ca oT Thermo Fisher

Experiments were carried out
under the following operating
conditions: volume reduction ratio
(VRR) — 2, 4 and 6; working
temperature — 20 °C; pressure 0.4
MPa .

Determination of the
browning index

Browning index (Asz) was
determined in accordance with the
method described in Askar and
Treptow (1993). Measurements
were performed with a Helios
Omega UV-Vis spectrophotometer
equipped with VISIONIite software
(all from Thermo Fisher Scientific,
Madison, WI, USA) using 1 cm
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Scientific, Madison, WI, USA),
N3Mnon3Balikn KIOBETU C ONTUYEH
nbT 1 cm.

OnpepgensaHe Ha XxapakTe-
pUCTUKNTE Ha ynTpadunTpa-
LMOHHUA npoLec

KoedpuumeHTsT Ha
3agbpxaHe (CR, %) Ha kagsBute
MATMEHTU € W34YNC/IeH CbI1acHO
cnepgHara copmyna:

C
CR:( ——"J.loo,
CR

kbaeto Cp n Cr Ca MHAEKCUTE Ha
nokagpeHsBaHe, CbOTBETHO Ha
domntpata (nepmeara) n
KOHUeHTpaTa (peTeHTaTa).
KoethnuyneHTbT Ha KOHLEH-

TpupaHe (CC) Ha «kadaBute
MATMEHTN €  U34YMC/IeH 1o
cnefHaTta chopmynara:
C
CC=-R,
c:O

kbaeto Cr U Cpo Ca nHgekcute Ha
nokagoeHsiBaHe, CbOTBETHO Ha
KOHLieHTpaTa (peteHTara) n
N3XO4HNA pa3TBOp.

Bcuuku pesynrtatu ca nony-
YeHu C TpUKpaTHa NoBTapseMocCT.

PE3YJITATU N OBCBXXOAHE
MonyyeHnTe pesyntatu 3a
MHOekca Ha nokadpeHssiBaHe Ha
A0BSIKOBUSA COK, Ha duntpara u
KOHLleHTpaTuTe npy CbOTHOLUEHME
Ha pefyuupaHe Ha obema 2, 4 1 6
3a mMembpaHn Y®1-TNAH, Y®10-
MAH, Y®25-T1AH ca npeactaBeHu
B Tabnuuya 1. OT Tabnuuata ce
BXAA, Ye MHAEKCHT Ha nokade-

path length cuvettes.

the
process

Determination of
ultrafiltration
characteristics

The retention coefficient (CR,
%) of the brown pigments was
calculated according to the

following equation:

(1)

where Cp and Cg are the browning
indices of the filtrate (permeate)
and the concentrate (retentate),
respectively.

The concentration coefficient
(CC) of the brown pigments was
calculated using the following
equation:

(2)

where Cr and Co are the browning
indices of the concentrate
(retentate) and the initial solution,
respectively.

All  determinations
performed in triplicate.

RESULTS AND DISCUSSION

The results obtained for the
browning index of the apple juice,
the permeate and the retentate at
volume reduction ratio 2, 4 and 6
for membranes UF1-PAN, UF10-
PAN, UF25-PAN are shown in
Table 1. The table shows that the
browning index increases with the
increase of volume reduction ratio

were
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with all three

membranes.

HABaHe ce yBennMyaBa C HapacTBa-
HETO Ha CbOTHELLEHNETO Ha peay-
unpaHe Ha obema u npu TpuUTe
n3cnegBaHn memopaHu.

investigated

Tabnuua 1. VIsmMeHeHMs Ha MHAEKCa Ha rnokadheHsiBaHe Ha S16b/IKOB COK Mpu
ynTpadunTpauns ¢ MmembpaHun ¢ pasnmMyHa HOMMWHasTHa rpaHuLa Ha pasgensHe
(YD1-NAH, YP10-MAH, YP25-NMAH)

Table 1. Changes of the browning index of apple juice during ultrafiltration with
membranes with different molecular weight cut-off (UF1-PAN, UF10-PAN, UF25-

PAN)

Mpoba MHaekc Ha nokadeHsiBaHe
Sample Browning index
Y®1-NMAH Y®10-MNMAH Y®25-MNMAH
UF1-PAN UF10-PAN UF25-PAN
V3xoaeH pa3TBop 0.165+0.007 0.157 £0.007 0.173 +£0.008
Initial solution
Mepmeart 0.111£0.005 0.119+0.005 0.123 +0.006
Permeate
PeTenTar npu VRR? = 2 0.246 £0.011 0.294+£0.013 0.217 +0.010
Retentate at VRR® = 2
PetenTar npu VRR = 4 0.397 £0.018 0.379+0.017 0.286 +0.013
Retentate at VRR =4
PeteHnTar npu VRR = 6 0.589 £ 0.027 0.515+0.023 0.434 +0.020
Retentate at VRR = 6
? VRR — CbOTHOLLEHWE Ha pefyumpaHe Ha o6ema
# VRR — volume reduction ratio
3aBncMMoCTTa Ha Koeduuu- The dependence of the

eHTa Ha KOHLieHTpMpaHe Ha Kadgsi-
BUTE MUIMEHTU OT CbOTHOLLEHWE-

concentration coefficient of the
brown pigments from the volume

TO Ha pegyuupaHe Ha o6ema Ha | reduction ratio of apple juice
A6BLMKOB COK npu ynrtpadumnTpa- | during ultrafiltration with
uma ¢ wmembpaHn YP1-MAH, | membranes UF1-PAN, UF10-
Y®10-NMAH, Y®25-TIAH e npeg- | PAN, UF25-PAN is presented in
ctaBeHa Ha dur. 2. Ta nokassa, ye | Fig. 2. It shows that the
Koe(hnuneHTbT Ha  KOHUEHTpU- | concentration coefficient increases
paHe HapacTBa C yBenn4yaBaHeTo | with the increase in volume
Ha CbOTHOLLEHMETO Ha peayuupa- | reduction ratio with all three

He Ha obema 1 3a TpuTe u3cnen-
BaHN memb6paHu. MoaobHn pesyn-

investigated membranes. Similar
results are obtained by Diaz-

Tatm ca nonydyeHn ot Diaz- | Reinoso et al. (2011) during
Reinoso et al. (2011) npn yntpa- | ultrafiltration of extract of chestnut
duntpauna Ha ekctpakt oOT | (Castanea sativa). Comparing the

kecteH (Castanea sativa). Cpas-
HABaWkM TpuUTEe MembpaHu ce

three membranes, it can be seen
that the concentration coefficients
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BMX/AA, Ye CTOMHOCTUTE Ha Koeu-
UMeHTa Ha KOHUeHTpuMpaHe ca
Hal-HUCKN 3a MeMbpaHa YP25-
MAH. Pe3syntatute npu octaHasm-
Te ABe mMeMbpaHu nokassar no-
BMCOKW CTOMHOCTW Npu MembpaHa
Y®10-NMAH B cpaBHeHue Cc YP1-
NMAH 0O cbOTHOLWIEHME Ha pefyum-
paHe Ha obema 4, cref KoeTo ce
HabnogaBa obpaTHaTa TeHAEH-
uma. ToBa MOXe Aa ce Ob/DKM Ha
MexaHM3Ma Ha MnpoTuyaHe Ha
ynTpaunTpaunoHHns npouec.
HapacTBaHeTo Ha KOHUeHTpauus-
Ta Ha BellecTBata Ha MNOBbPX-
HOCTTa Ha membpaHaTta YO1-MNMAH
BOAM [0 HapacTBaHe Ha KOHLEH-
TpauuoHHaTa nosiAapusauusa, npu
KOeTo CeNleKTUBHOCTTa Ha
MembpaHaTta ce nogobpsea cnej
[OCTUraHEeTO Ha CbOTHOLIEHME Ha
peayunpaHe Ha obema 4 (Pwur. 2).

1kDa

are the lowest for the membrane
UF25-PAN.

The results for the other two
membranes show higher values
for membrane UF10-PAN
compared with UF1-PAN until
volume reduction ratio 4, then a
reverse trend is observed.

This may be due to the flow
mechanism of the ultrafiltration
process. The increase Iin the
concentration of the substances
on the surface of the membrane
UF1-PAN leads to the increase in
the concentration polarization,
wherein the selectivity of the
membrane is improved after
reaching a volume reduction ratio
of 4 (Fig. 2).

- 10 kDa -« =25kDa

1.0

0.0

< L&)
VRR

dur. 2. 3aBUCUMOCTU Ha KoedmumeHTa Ha KoHueHTpupaHe (CC) Ha kadaBute
NMUIMEHTN OT CbOTHOLLEHMETO Ha peayuupaHe Ha ob6ema (VRR) Ha 96b/1IKOB COK
npu yntpadpuntpayma ¢ membépaHu YO 1-MAH, YO10-NAH n Yd25-NMAH

Fig. 2. Dependencies of the concentration coefficient (CC) of brown pigments on
the volume reduction ratio (VRR) of apple juice during ultrafiltration with
membranes UF1-PAN, UF10-PAN and UF25-PAN
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3aBucMmocTTa Ha koeduum-
eHTa Ha 3aAbpXaHe Ha KadsisuTe
MATMEHTN OT CbOTHOLLUEHVETO Ha
peayunpaHe Ha o6ema Ha S06b-
KOB COK npwu yntpadmnrpaums c
membpaHn YO1-MAH, Y®10-MAH,
YO25-NNAH e npeactaBeHa Ha
dur. 3. Ta nokassa, ye koeduLn-
EeHTbT Ha 3aJbpXXaHe HapacTBa C
yBe/inyaBaHe Ha CbOTHOLLUEHMETO
Ha pefyuupaHe Ha obema un 3a
TpuTe un3cnegBaHu  Memo6paHu.
CpaBHsiBailkn TpuTe MembpaHu ce
BMX4A, Y€ Hal-HUCKM CTOMHOCTU
Ha koedouumeHTa Ha 3aAbpxaHe
ca nosyyeHn 3a membpaHa YP25-
MAH. Pesyntatnte 3a koeguum-
eHTa Ha 3ajbpXaHe Npu ocTaHa-
niTe ABe MembpaHu rnokassar, ye
TOM “Ma No-BUCOKN CTOMHOCTM Mpu
mMemb6paHa YO®1-NMAH B cpaBHeHne
C Y®10-NMAH npn HapacTBaHe Ha
CbOTHOLLUEHMETO Ha peayuvpaHe
Ha obema Hag 3. OT purypata
CbLLIO Taka ce BWXA4a, 4ye koedu-
LUMEHTBT Ha 3aJbpXxaHe ce yBesnu-
yaBa nNpuv HamansABaHe Ha HOMWU-
Ha/siHaTa rpaHuua Ha pasgensHe
Ha mMembpaHuTe. Te3n pesynratu
ca cpaBHUMK C pesyntatute Ha
Tylkowski et al. (2011), kouTo
[okasear, 4ye Koe(uUMEeHTBbT Ha
3a/bpXaHe HapacTBa C Hama/is-
BaHe Ha HOMWHasiHaTa rpaHumua Ha
pasgensHe Ha MembpaHuTe npu
yntpaduntpauma Ha eKCTpakT Ha
Mypcasckmn vai (Sideretis ssp. L.),
TUNUYEH 3a pernoHa Ha
BankaHckus NonyocTpos.

The dependence of the
retention coefficient of the brown
pigments from the volume
reduction ratio of apple juice
during ultrafiltration with
membranes UF1-PAN, UF10-

PAN, UF25-PAN is presented in
Fig. 3. It shows that the retention
coefficient increases with the
increase in volume reduction ratio
for all three investigated
membranes. Comparing the three
membranes, it can be seen that
the lowest values of retention
coefficient were obtained for a
membrane UF25-PAN. The results
for the retention coefficient of the
other two membranes show higher
values for membrane UF1-PAN
compared with UF10-PAN when
the volume reduction ratio
increases over 3.

The figure also shows that the
retention coefficient increases with
the decrease in molecular weight
cut-off of the membranes. These
results are comparable to the
results of Tylkowski et al. (2011),
showing that the retention
coefficient increases with the
reduction of molecular weight cut-
off of the membranes during
ultrafiltration of the extract of
“Mursalitza” tea (Sideretis ssp. L.),
typical for the region of Balkans.
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Fig. 3. Dependencies of the retention coefficient (CR) of brown pigments on the
volume reduction ratio (VRR) of apple juice during ultrafiltration with membranes

UF1-PAN, UF10-PAN and UF25-PAN

n3BO4AN

MonyyeHnTe pesyntatm no-
KasgaT, 4Ye Koe(UUUEHTUTE Ha
KOHLEeHTpupaHe 1 KoeuumeHtute
Ha 3aabpXaHe Ha KadsasuTe
NMArMEHTW HapacTBar C yBesimyaBa-
He Ha CbOTHOLLUEHMETO Ha peayumn-
paHe Ha ob6ema Ha S6Bb/IKOBUS COK
npu yntpadouatpaumnsa ¢ MemopaHu
YO1-NMAH, Y®10-NAH, Yo25-
MAH. Hali-BUCOKM CTOMHOCTU Ha
KoedmumMeHTa Ha KOHLUEeHTpupaHe
N KoedhmumeHTa Ha 3agbpXaHe Ha
kathaBuTE NUIMEHTU ce nosyyasar
npwu ynTpadmntpaunsata c
memMmbpaHa YP1-MAH.

BNATO4APHOCTU

N3pasaBame 6narogapHoCTH
Ha: "Kpnunmdpykt" OO (Kpnuum)
3a npefocTaBsAHETO Ha A0bJIKOBUSA
KOHUeHTpaT; hoHg "Hayka” KbM

CONCLUSIONS

The results obtained show
that the concentration and
retention coefficients of brown
pigments increased with increasing
volume reduction ratio of the apple
juice during ultrafiltration  with
membranes UF1-PAN, UF10-PAN
and UF25-PAN.

The highest values of the
concentration and retention
coefficients of brown pigments
were obtained during ultrafiltration
with a membrane UF1-PAN.
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