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PE3IOME

[Ba Buaa /WNCTHM BbLKM ca
yCTaHOBEHU Ja BpensT no obvkKHOBEHWSA
opex (Juglans regia L.) B paiioHa Ha
Mnoeame, Callaphis juglandis Frisch. n
Chropmaphis juglandicola Kalt.
(Hemiptera:  Aphididae). = OpexoBata
nncTHa Bbluka C. juglandis ce pa3suBa no
ropHaTa cTpaHa Ha nucTtata u chopmupa
MHOFOYMCNEHN KOJIOHMK, KOWUTO cMyyart
COK OKOJIO rnaBHaTta Xuka. TS e MHOro
Nno-4ecTo cpewaH Bug, B CpaBHEHWe C
Ma/sikaTa OpexoBa NucTHa Bbuwka, Ch.
juglandicola, kosiTo ce 3acensa u ce
XpaHu no gosiHaTa cTpaHa Ha simctarta. C.
juglandis wn Ch. juglandicola ca
NoTEHUMa/THN HenpuaTenuM Ha opexa B
paioHa Ha [nosameB. HacTtosAwoTo
npoyyBaHe Gelle NPoBeAEHO C Len ga ce
YCTAHOBSAT €CTECTBEHUTE HEMPUATENN Ha
JINCTHUTE BbLUKN MO 0OBVKHOBEHNS OpEX B

SUMMARY

Two species of aphids attack
Persian (English) walnut (Juglans regia
L.) in the region of Plovdiv, Callaphis
juglandis  Frisch. and Chropmaphis
juglandicola Kalt. (Hemiptera: Aphididae).
Walnut aphids C. juglandis develops on
the upper side of leaves and formed
numerous colonies, which suck juice
around the main vein.

C. juglandis is much more common
species, in comparison with the small
walnut aphid, Ch. juglandicola, which
settles and feeds on the underside of
leaves. C. juglandis and Ch. juglandicola
are potential pests of the Persian walnut
in the region of Plovdiv. Present study
was carried out to know the natural
enemies of walnut aphids in the region of
Plovdiv and their population dynamics and
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paiioHa Ha [llnoBauB, KakTo KM fga ce
npoyyu nonynaluMoHHa UM AuHamMuKa u
Bb3MOXHOCTM 3@ OCblUecTBABaHe Ha
61010rMYEH KOHTPON BbPXY nonynayuute
Ha NUCTHUTE BbBLLIKW. M3cnefBaHeTo e
npoBefleHO B HETpeTupaHn Opexoswu
rpaguHn Ha fABa pas/iMyHU eKOJI0rUYHN
paiioHa — TnosanB u AceHoBrpag. B
KOMIOHUUTE Ha JINCTHUTE BbLIKM ca
YCTAHOBEHU TONASAM OGpPOA  XUWHALM 1
napasuronau npuHagnexatiu KbM
paspegute Hemiptera, Coleoptera,
Diptera, Neuroptera u Hymenoptera.
Bbnpeku, ye Tesn €CTeCTBEeHU
HenpuaTenun urpaat BaxHa pons B
perynvpaHe nonynauyuute Ha OpexoBute
NINCTHWN BBLLUKKW, CyMTa Ce, Ye Te He ca B
CbCTOSHME [a NpefoTBpaTAT nospeguTe
NPUUYUHABAHU OT JINCTHUTE BbLUKA. HAKOU
Bb3MOXHU NPUYUHN 3a Tasu
Hee(pekTUBHOCT Cce AuckyTupar.

KnouoBn Aymun: JNUCTHU BBLUKMK,
opex, XULLHULKM, NapasnTm

yBO/.

O6ukHoBeHMAT opex (Juglans
regia L.) e opexonnogeH Bug OT
cem. Juglandaceae, koiTo ce
Hapexna Ha TpeTto MACTO Mo
NPOM3BOACTBO Ha AAKW  cnepg
kKawyto un 6Gagema (FAOSTAT,
2011). B bbarapua 0OGMKHOBEHUAT
opex Hamupa noaxoAsLLmM yCcnoBus
3a passButme M e eguH OT Hail-
pasnpocTpaHeHuTe W  OTAaBHA
OTrNexgaHn 4YepynkoBuM OBOLLHU
BuaoBe. OpexbT KaTo OBOLLEH BUA,

ce Hanaga OT ronam  6poi
HenpusaTenu, mexay KOUTO
NINCTHUTE BbLLKW Callaphis

juglandis Frisch. n Chropmaphis
juglandicola Kalt.) ca egHn oT Haii-
yecto cpewaHnte domrtocparHu
BMAOBE.

OpexoBaTa /IMCTHA BbLUKA,
C. juglandis Frisch. e Hali-uecto

possibilities  for control of

aphids.

biological

The study was conducted in untreated
walnut orchards of two different ecological
regions — Plovdiv and Asenovgrad. Large
number predators and parasitoids,
belonging to the orders Coleoptera,
Diptera, Neuroptera and Hymenoptera are
found in the colonies of walnut aphids.

Although these predators are considered
to play an important role in the regulation
of aphid populations, they did not prevent
walnut aphid damages. Some possible

causes for this ineffectiveness are
discussed.
Key words: aphids, walnut,

predators, parasitoids

INTRODUCTION

The common walnut (Juglans
regia L.) is a walnut species of the
family Juglandaceae which takes
the third place in nuts production
after cashews and almonds
(FAOSTAT, 2011). In Bulgaria
there are proper conditions for
development of the common
walnut and it is one of the most
widely spread shell fruit crops
species, grown for a long time. The
walnut as an orchard species is
attacked by a large number of
pests among which the aphids
Callaphis juglandis Frisch. and
Chropmaphis juglandicola Kalt.)
are some of the most common
phytophagous species.

The walnut aphid, C.
juglandis Frisch is one of the most
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cpewaHnsa n Hai-BpefoHOCEH BUA
JINCTHN  BBbLWKM N0 oOpexa B
Bbnrapus. lNoBpegute npnunHaBa-
HW OT TO3M BWUA ca Mo-3Ha4Ynmun ot
Tesun Ha  Ch. juglandicola.
MocnegHnAT BUA €  NO-PSAAKo
cpellaH y Hac U OBWKHOBEHO ce
OTKpMBa B TMO-HUCKa YUC/IEHOCT.
Bbwkute Ha C. juglandis obutasar
ropHara noBbPXHOCT Ha fiMcrtara,
rpynupaHu 0KOJ10 cpegHarta
XWUNKa, OTKbAETO CcMmyyaT COK,
pokarto Te3un Ha Ch. juglandicola ce
XpaHAT Mo JosHata cTpaHa Ha
nicTtata Ha opexa, npeguMHO no
BPBbXHOTO JINCTEHLE HA C/IOXHUSA
JINCT, OBUKHOBEHO OKOJ10 XWUIKUTE.

MoBpenuTe, KOUTO HaHacATt
[BaTa Bua BbLUKM Ce n3passsaTt B
pefyuMpaHe pacTtexHaTta cuia Ha
AbpPBOTO, KAKTO M B HamMasisiBaHe
pa3smepa, AobvBa 1 Ka4ecTBOTO Ha
nnogosete. OCBEH Npeku WeTn, Te
HaHacAT M KOCBEHW TakmBa KaTo
oTAeNAT  OBWNHO  KOMIMYECTBO
Me[ieHa poca, KOATO naja Bbpxy
nucrara, netopactute n
nnogosete. o 3ambpceHuTe c
mMeneHa poca opraHu B
nocneAcTeme ce pasBuBaT YepHU
CbNPOPUTHU rvowm, KOWUTO
Hamasnasar doTocuHTeTMYHATA
AeHoCT Ha nuctata. OcBeH ToBa
Te obpasysaTt Hasen, KOUTO MOoXe
Aa  NpUYMHM  3arMBaHe  Ha
HanagHatute opraHu. Ipu BMUCOKM
TemnepaTrypy Ha/IMuneTo Ha TaKbB
Hasien no njo4oBeTe MOXe Ja
foBefe [0 rnosiBata Ha CNbHYEB
Mpurop no TAX 1 Aa CcTaHe npuymHa
3a U3CcbXxBaHe Ha siakaTa.

Mpn Bucoka nabTHOCT (>15

frequent and deleterious aphid
species on walnuts in Bulgaria.
The damages caused by this
species are bigger than those
caused by Ch. juglandicola. The
latter is more rarely met in our
country and usually occurs in lower
numbers. The aphids of C.
juglandis occupy the top of the
leaves, grouped along the mid-vein
where they suck plant juice, while
those of Ch. juglandicola feed on
the lower side of walnut leaves,
mainly on the terminal leaflet of the
compound leaf, usually along the
veins.

The damages caused by two
species of aphids are expressed in
reduction of tree vigour as well as
in nut size, yield, and quality. In
addition to the direct damages,
they cause indirect damages
excreting abundantly amounts of
honey-dew, which falls onto nut,
leaves and shoots. On the
contaminated with  honey-dew
organs subsequently develop the
black sooty mould fungus. This
fungus reduces light penetration to
the leaf surface reduces its
photosynthetic capacity.
Furthermore, it formed coating
which can cause death of the
infected organs. At high
temperatures the presence of such
coating could lead to the
occurrence  of sunburn  and
become a reason for drying of the
kernels.

At high density (>15 pcs /leaf)
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6pOoA/NUCT) NIMCTHUTE BBbLUKK Morat
Aa npuunHAT obesnuncteaHe Ha
AbpBeTarta v ga gonpuHecar oue
noBeye 3a nosBaTa Ha C/TbHYEB
npurop no naogosete. AKO NNbT-
HOCTTa Ha BbLUKUTE Ce 3a[bpXu
Ha TakoBa HWBO noseye OT 15 gHu
TOBa MOXe Ja Cce O0Tpasn Ha
KayecTBOTO Ha nnogosete B
Tekywiata rogvHa n ga pegyumpa
fobvBa npes3 cneggawjara roguHa
(Barnes & Sibbett, 1990).

EcTecTBeHnTe  HenpusaTenu
UrpasiT BaXHa pons B perynvpaHe
nonynaunumnte Ha SIMCTHUTE BbLUKM
no opexa. Korato Te3n BbLUKM Ce
XPaHAT MO pacTUTENIHUTE OpraHu
Te ce artakyBaT OT ronsm 6poi
€eCTeCTBEHN HenpusaTenn (XULHK-
LY 1 napasuTu).

B Buvarapusa, ueneHacoyeHu
n3cnelBaHuA 3a ycTaHOBABaHe
BUAOBMA CbCTaB Ha XULLHUTE U
napasvtoMaHuTe BUAOBE HaCEKO-
MW MO OPEexXoBUTE JINCTHU BbLUKM
[0 MOMeHTa He ca NpOoBeXOaHu.
Llenta Ha TOBa M3cneasaHe e pga
ce npoyyar eCTeTCTBeHUTe
HenpuaTenn Ha Callaphis juglandis
Frisch. n Chropmaphis juglandicola
Kalt m pa ce oueHu TaxHaTa

epykacHOCT B  KOHTpona Ha
nonynauuure.
MATEPUAN N METOAOW
EkcnepumeHTuTe 6axa

nposegeHn npes 2013 roguvHa B
[IB€ OPEeX0BM rpaZiMHu B painoHa Ha
MnosguB u AceHoBrpag. Te3u
rpaguHm 6axa o6cneaBaHu
BeAHBbX Ha 10 AHeBeH MHTepBan B
NPoAb/KEHNE Ha uenus

aphids can cause defoliation of the
trees and contribute even more to
the appearance of sun-scorching
on the fruit. If the density of aphids
keeps this level for more than 15
days, it can affect the quality of the
fruit in the current year and reduce
the vyield in the coming year
(Barnes & Sibbett, 1990).

Natural enemies play an
important role in regulating the
aphid populations on walnuts.
When the aphids feed on the
organs of the plants; they are
attacked by a large number of
natural enemies (predators and
parasitoids).

In Bulgaria, focused studies
to ascertain the species of
predators and parasitoids on
walnut aphids have not been held.
The objective of this study is to
investigate the natural enemies of
Callaphis juglandis Frisch. and
Chropmaphis juglandicola Kalt and
to estimate their effectiveness in
populations control.

MATERIAL AND METHODS

The experiments took place
in 2013 in two walnut orchards in
Plovdiv and Asenovgrad. These
orchards were observed once
every 10 days through the whole
year.
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BereTaumoHeH nepuoj. BbB Bcsika
rpagmHa 6sxa npernexgaHu no 20
AbpBeTa, Kato OT BCSKO [AbpBO
6axa cbbupaHn no 5 nucrta wau
o6wo no 100 nucrta oT rpaguHa.
BpoAT Ha /WUCTHUTE BbBLKA WU
TEXHUTE €eCTeCTBEHU Henpuatenn
bele perucTtpypaH npu BCSKO
obcneasaHe B CbOTBETHaTa
rpagvHa. fAiuata v napeute Ha
XULWHMLUNTE, KaKTO 1 onapasuTeHu-
Te JINCTHW BbLIKKM, 3aefHO C
nuctarta 6sxa oTHacsHM B nabopa-
TopusATa 3a onpefesnisiHe BugoBata
UM MpUHaZMEXHOCT. HAiluata u
npeMmarmHasHuTe  crtagum  Ha
XUWHMUMTE  6AXa  OTrexpaHu
NHAVBUAYAUTHO B CTBbK/IEHN
CbOoBe BbPXY KOMOHMHM Ha C.
juglandis 1 Ch. juglandicola npwu
Temnepatypa 23-25°C u 75%
B/IQXHOCT. MaeHTudmkauusatTa Ha
XWULLHWTE BUAOBE € U3BbpLUBaHa C
noMoLia Ha Kay-onpegenuteni
3a HacekoMHW BuaoBe B cTauii
Bb3pacTtHo no Dorokhova et al.
(1989).

PE3YJITATU N OBCBXXOAHE
JINCTHU BBLUKU
NMosBata Ha [ABaTa BuAa
nnctHm BbuwkKM C. juglandis n Ch.
juglandicola B  un3cnegpaHuTe
rpagmMHn Gelle perucTpupaHa B
Kpas Ha anpun. B Hauvasioto Ha
Mail 6sxa yCTaHOBEHM NbpBUTE
KONoHMM Ha pgBaTta Bupa; Ha C.
juglandis oT ropHata cTpaHa Ha
nucrtata, n Ha Ch. juglandicola —
oT ponHaTta. MnkbT Ha
HaMHOXaBaHe Ha JIMCTHUTE BbLUKK
6ewe HabnwgaBaH B cpefaTa Ha

In each garden 20 trees were
examined and 5 leaves collected
from each tree, a total of 100
leaves from a garden. The number
of aphids and their natural enemies
was registered after every
examination in the respective
garden. The eggs and larvae of
predators, as well as the infested
aphids, with the leaves, were taken
to the laboratory to define their
species.

The eggs and the preimaginal
stages of the life cycle of the
predator insects were grown
individually in glass containers on
C. juglandis and Ch. juglandicola
at temperature 23-25°C and 75%
humidity. The identification of
predatory species is done with the
help of identification key for insect
species in adult stage, Dorokhova
et al. (1989).

RESULTS AND DISCUSSION

Aphids

The appearance of the two
species of aphids, C. juglandis and
Ch. juglandicola, in the
investigated gardens was
registered in the end of April. In the
beginning of May the first colonies
of the two species were observed,;
those of C. juglandis on the top of
the leaves and of Ch. juglandicola—
on the lower side. The peak of
multiplication of aphids was
observed in the middle of June in
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lOHW 3a panioHa Ha lnoBave ” B
Kpas Ha OHM — 3a paiioHa Ha
AceHoBrpag. OT Hayas/10TO Ha K
NABTHOCTTA Ha BbLUKATE 3anoyHa
NOCTENEHHO Ja cnaja, kato Tasu
TEeHAeHUMss C Jiekn KosnebaHus
NPOAB/IKN o) Kpas Ha
BeretauusaTa (dur.1)

the region of Plovdiv, and in the
end of June - in the region of
Asenovgrad. From the beginning of
July the density of aphids started
to decrease and with small
fluctuations this tendency
continued until the end of the
vegetation period (Fig. 1).
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dur. 1. NonynaynoHHa AnHamMuKa Ha opexoBuTe NUCTHU BblKKM C. juglandis n
Ch. juglandicola B peroHa Ha Nnosane n AceHoBrpag npes 2013.

Fig. 1. Population dynamics of walnut aphid C. juglandis n Ch. juglandicola in
the region of Plovdiv and Asenovgrad in 2013

EcTtecTBeHU HenpuaTenu

B xoma Ha un3cnegBaHeTo B
konoHuute Ha C. juglandis n Ch.
juglandicola 6sixa ycTaHOBeHU
06wo 15 Bnga XULWHWU HacekoMmMu,
OoTHacsAWM ce  KbM  4YeTupu
paspefga Hemiptera, Coleoptera,
Neuroptera wn Diptera, n 1
napasvtouaeH Bua, npeacraBuTern
Ha paspes Hymenoptera, cem.
Braconidae. OT npeactaBeHuTe
JaHHW 3a BUAOBMAT CbCTaB MU
yectoTa Ha  cpewjaHe Ha

Natural enemies

In the course of the research
in the colonies of C. juglandis and
Ch. juglandicola were identified 15
species of predatory insects,
belonging to four orders
Hemiptera, Coleoptera,Neuroptera
and Diptera, and 1 parasitoid
species, representative of order
Hymenoptera, Family Braconidae.
The submitted data about the
species and frequency  of
occurrence of aphidophagous
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aguagocpbarnte (Tabnmua 1) e
BMAHO, 4e nonyiauuite  Ha
NINCTHUTE BBbLIKA MO oOpexa ce
KOHTpoNupaT oT ronsam  6poi
€CTEeCTBEHU HenpuaTenu, B T.u.
XUWHULUM 1 napasutougn. OT
XUWHWTE HacekoMW Hai-4ecTo
CpeLlaHn 1N Hail-MHOro4mcreHn ca
xuwHute kanuHkum  (Coleoptera:
Coccinellidae), cnegBaHn ot
napsute Ha cupugHuTe Myxm
(Diptera: Syrphidae) v 3naroumum-
Te (Neuroptera: Chrysopidae).
XVUWHUTE ObPBEHULM Ha CeM.
Anthocoridae n Miridae n napsute
Ha KadpABOKpUMTE 31aTo04umum
cbuwlo 6sxa HabnwpgaBaHW Oa ce
XPaHAT C JIACTHU BBLUKA, HO
TAXHOTO MNPUCHLCTBME MO NuUcTaTa
Hali-BeposATHO He Gelle CBbP3aHO
camMo C Te3n  XpaHuUTesHu
roCTONpUEMHULMN.

OT napasnTHUTEe BUAOBE B
TOBa M3cnegBaHe e ycTaHOBEH
camo eauH Bug Trioxis pallidus
Haliday (Hymenoptera:
Braconidae), KOWTO belwe
HabnogaBaH ga napasutupa camo
B konoHuute Ha Ch. juglandicola.
Makap U MHOrofifHN pasnnyHUTe
BMAOBE XULIHWUM He nposiBaABar

eQHaKBO MpeanoynTaHne KbM
pasfiMyHuTe BMOOBE JINCTHU
BbLUKA. KonoHunte Ha  Ch.

juglandicola ce arakyBat OT no-
ronsiM 6poi XULHMLKM, HO B HUCKa
YMCNEHOCT, 3a pas/vka OT Te3u Ha
C. juglandis, B kouto ce cpewar
MaUTbK OpOi  XWULWHWLUWM, HO BbBB
BMCOKa uncneHoct (Tabnmua 1).

show (Table 1), that aphid’'s
populations on walnuts are
controlled by a large number of
natural enemies, including
predators and parasitoids. The
most frequent in occurrence and
number of the predatory insects
are the predatory ladybetles,
(Coleoptera: Coccinellidae),
followed by the larvae of Syrphid

flies (Diptera: Syrphidae) and
lacewings (Neuroptera:
Chrysopidae). The  predatory

pirate bugs of family Anthocoridae
and Miridae and the larvae of the
brown-winged lacewings were
observed to feed with aphids too,
but their occurrence on the leaves
was most probably connected not
only with these food hosts.

Only one of the parasite
species was found in this study
Trioxis pallidus Haliday
(Hymenoptera: Braconidae), which
parasitized only in the colonies of
Ch. juglandicola. Although they
different species of predators feed
on wide range of plants, they do
not show the same preference to
the different types of aphids. The
colonies of Ch. juglandicola are
attacked by more predators but in
lower numbers unlike the colonies
of C. juglandis, in which smaller
number of predators occurs but in
higher numbers (Table. 1).
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Ta6nuua 1. BuaoB cbCTaB M YeCcTOTa Ha CpeLlaHe Ha eCTeECTBEHUTE HeNpUATenun
Ha JIMCTHUTE BbLUKK MO opexa B palioHa Ha lNMnosame n AceHoBrpag, npes3 2013r.
Table 1. Species composition and frequency of natural enemies of walnut aphids
in the region of Plovdiv and Asenovgrad in 2013

Paspeg CewmeincTteo Bug, Region
Moppaspes Family Species Plovdiv  Asenovgrad
Order 8 o
Suborder 2 8 2 8

c © c ©
© = 3] =
> I > 8
S =) S =)
= = = =
O = O <
O O
Coleoptera  Coccinellidae Adalia bipunctata L. o ek
Adalia decempunctata L. rrE X ok *x
Adonia variegata Gz. * * *x
Coccinella septempunctata L.  * * *
Syncharmonia conglobata L. *
Scymnus subvilosus Gz. *x * * *
Hemiptera/ Anthocoridae Anthocoris nemoralis F. * *
Heteroptera Orius niger Wolff. *
Miridae Deraeoeoris luteseens Schill. * *
Neuroptera Chrysopidae Chrysopa carnea Stef. *ho ok i o
Chrysopa formosa Br. * * * *
Chrysopa perla L. * o *
Hemerobiidae Hemerobius humulinus L. * *
Diptera Syrphidae Episyrphus balteatus DeGeer  **  ** o *
Metasyrphus corollae F. * * * *
Hymenoptera Braconidae Trioxis pallidus Haliday o *
Mpes3 maii Hal-4ecTo In May the most frequent and
cpewaHn W Hail-mHorouncneHu | numerous were the larvae of the

6axa napBute Ha cuppugHuTe
MyXU Episyrphus balteatus
DeGeer n Metasyrphus corollae F.
BbMNPEKW, 4Ye B KOJIOHUUTE Ha
NINCTHUTE BbLUKM 6sXa OTKpMBaHU
N OpYry XWLWHW BUAOBE, NPeavMHO
Bb3pacTHM W NapBuM Ha XULLHU

OBbPBEHVUM,  XWULHU  KaJTUHKW,
NapBU Ha 371aTOOYULM, HO B MO-
HUCKA  umMc/leHocT.  XuwHute

KanmHKn A. bipunctata L. n A.
decempunctata L. cbwo 65x4
e[HN OT YeCTO CpeLlaHn XULLHULK
(Pur. 2 n 3).

syrphid flies Episyrphus balteatus
DeGeer and Metasyrphus corollae
F., although in the aphid colonies
were found other predatory
species as well, mostly old larvae
of predatory pirate bugs, ladybirds,
lacewing larvae but in lower
numbers. The predatory ladybetles
A. bipunctata L. and A.
decempunctata L. were widely
spread too (Fig. 2 and 3).
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Fig. 2. Population dynamics of natural enemies of walnut aphids in the region of
Plovdiv in 2013
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Fig. 3. Population dynamics of natural enemies of walnut aphids in the region of
Plovdiv in 2013
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B MomeHTa Ha MacoBO
HaMHOXaBaHe Ha NIMCTHUTE BbLUKK
(BTOpata NosioBUHA Ha tOHW) Haii-
yecTo cpeLaHu n Hali-
MHOIOYMCNEHN  BsXa  XULLHUTE
kanuHkn Adalia bipunctata L. n A.
decempunctata L, «karto B
KOJIOHUUTE Ha JIUCTHUTE BbLUKU
6sxa OTKpMBaHW W Opyrn BUOOBE
XVULWHN  Ka&UIMHKX,  NapBu  Ha
CUPUAHN MYXW, NapBU Ha XULLHK
AbpPBEHUUM WM 3/1aTOOYUUN, HO B
no-Hucka yncneHocT (dur. 2 n 3).

Mpe3 nm B pesynrar Ha
HacCTbLNUANA cnag B YMC/IEHOCTTa
Ha JINCTHUTE BbLUKW, MJBTHOCTTA
Ha admpgodharnte PA3KO Hamass,
KaTo Tasu TEHAEHUNSA NPOLBIHKA U1
npes cnegsawute wmeceuyn. Ha
dhoHa Ha nocTeneHHHO HamasisiBa-
laTta 4ymcneHocT Ha adwmpgodharn-
Te, XWWHUTE Ka/IMHKM 3anasmxa
AOMUHAHTHOCTTa CU Haf ocTaHa-
JINTE XULLHW BUAOBeE.

B nuka Ha MacoBO
HaMHOXaBaHe Ha NIMCTHUTE BbLUKK
B konoHuuTe Ha Ch. juglandicola,
OCBEH XMLLHMLM 3arnoyHaxa fa ce
3abensasBar UM BCe  MoBeye
onapasuTteHu NHAuMBUAM OT Trioxis
pallidus, 4uMMTO npouUeHT nocTe-
NMeHHo HapacTBale. ToBa foseje
[0 pA3bK cnag B nonynaymMoHHaTa

uncneHoct Ha Ch. juglandicola
(dwur. 1).

O6o06uwaBaiikn pesynrarture
OT NpoOBeAeHOTO  um3cregBaHe
MOXeM  Ja  3aKnwounMm,  ue
XUWHMLUMTE M napasutute ca B
CbCTOAHUNE ha noggbpxar
nonynauyuute nog npara Ha

MKOHOMMYEeCKa BpPeaHOCT CaMO Ha

At the moment of mass
multiplication of aphids (the
second half of July), Adalia
bipunctata L. and A.
decempunctata L occurred most
frequently and were  most

numerous. In the aphid colonies
were found other species of
ladybetles, larvae of syrphid flies,
pirate bugs and lacewings as well
but in lower numbers (Fig. 2 n 3).

In July, due to the decrease
in the number of the aphids, the
density of aphidophagous fell
down sharply and this tendency
continued in the following months.
Under the conditions of the
gradually decreasing number of
aphidophagous, the predatory
ladybetles kept their dominance
over the rest of the predatory
species.

In the peak of the mass
multiplication, the aphids in the
colonies of Ch. juglandicola,
except by predators, began to
notice more and more individuals,
parasitized from Trioxis pallidus,
whose rate gradually increased.
This led to a sharp decline in the
population size of Ch. juglandicola

(Fig. 1).

Summarizing the results of
the research, we can conclude
that the predators and parasitoids
are capable of keeping
populations only of Ch.
juglandicola below the economic
injury level but not those of C.
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Ch. juglandicola, HO He 1 Te3n Ha
C. juglandis. Mo-pobpuat
6uonornyeH KOHTPON Ha
nonynaumnte Ha Ch. juglandicola
oT acmpgocharnte HMe oTAaBame
OT efHa CcTpaHa Ha no-Huckarta
nonynaynoHHa YMCneHocT Ha To3u
BUA NMCTHU BbLUKA, a OT gpyra
CTpaHa Ha TOBa, 4Ye Herosute
KOJIOHMM He ce nocewiasar oOT
MpaBK/, KOUTO ga 1M 3awutasar
OT Bb3AENCTBMETO Ha TexHUTe
ecTecTBeHUN HenpuaTenu. Jiuncara
Ha MpaBkm B KosioHuuTe Ha Ch.
juglandicola ce noTBbpXxgasa 1 ot
Apyrv  nofobHW  mn3cnenBaHus
(Magnussen & Hansen, 2014),
Makap, 4ye Heie (1982) cbobuiaBa,
ye MpaBkM Morat pga obbgar
OTKPUTU B KOJIOHUUTE U Ha aBarta
BMA4A JNIMCTHU BbLUKA MO opexa.
NlapBute Ha cupdugHUTE MYyXW,
XULWTHUTE KaJIMHKK, 31aToouuumuTe
M ocTaHa/INTe XWLWHW BUAOOBE
3aefHo c napasutomnga T. pallidus
mMoraT Aa perynuvpar nonynauuurte
Ha Ch. juglandicola Ha
MKOHOMWYECKO 6e3BpefHO HMBO
6e3 fga ce Haara M3non3BaHeTo
Ha MHCEeKTUUMAHWN cpencTBa.

B cbwoto Bpeme cuuwumTe
adompgodparn, ¢ n3knyeHne Ha T.
pallidus, koiiTo He napasuTupa no
TO3M BUA JINCTHN BbLUKW, HE ca B
CbCTOSAHNE aa noagbpxar
nonynaunnte Ha C. juglandis nog
npara Ha BpegHOCT © Jda
npepoTBpaTar NPUYNHABaAHUTE
wetn. [llpuymHata 3a TOBa €
3HAYNTENIHOTO pasnuuve B
CKOpOCTTa Ha pasButne Ha
XVLHMKa W KepTBarta, KOeTo e

juglandis. The populations of Ch.
juglandicola have a Dbetter
controlled by their natural
enemies. Our explanation of this
iIs, on the one hand, the lower
population numbers of Ch.
juglandicola in this study and on
the other hand, the fact that
colonies of this species are not
infested by ants to protect them
from their natural enemies.

The lack of ants in the colonies of
Ch. juglandicola was confirmed in
other similar studies (Magnussen
& Hansen, 2014), however Heie
(1982) reports that ants could be
found in the colonies of the two
species of walnut aphids.

The larvae of syrphyd flies,
predatory ladybirds, lacewings and
the rest of the predatory species,
together with the parasitoid T.
pallidus can regulate  the
populations of Ch. juglandicola at
an innocuous economic injury
level  without the use of
insecticides.

At the same time, the same
aphidophagous except T. pallidus,
which does not parasitize on this
species of aphids, can not keep
the populations of C. juglandis
below the injury level and prevent
damages.

The reason for this is the
significant difference in the rate of
development of the predator and
the victim which is most indicative
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Hai-nokasaTtenHo B c/ydyauTte C
xnwHnTe kanmHkn (Dixon et al.,
1997). XnwHuunte ce
pasmMHoXaBaT NoJI0BO, [A0KaTo
TAXHUTE >XepTBn — ©6e3nosi0BO
(napTeHoreHeTn4Ho). 1o  TO3u
HauyMH Te He ca B CbCTOSHWE fAa
OTFOBOPAT HUTO  (PYHKLUMOHASTHO,
HATO 4YMC/NIEHO Ha HapacTBauiara
YMCMEHOCT Ha CBOATa >XepTsa.
Opyra npuumHa 3a TdaxHaTa
HeerKacTHOCT MOXe [a ce cunTa
M TOBa, Ye 3HauuTesniHa 4YacTt oT
napsute UMM npegnounTtaTr ga ce
XPaHAT MbpPBOHAYa/THO B KOJIOHUM-
Te Ha Ch. juglandicola, kouto He
ca 3alWuTeHn OT Bb3AENCTBUTO
Ha MpaBkuTe, U efBa Korato ru
yH/LWOXaT ga  npemMuHar B
konoHuute Ha C. juglandis.

N3BO4AN

1. KosioHMnTe Ha opexo-
BUTe NUCTHU BblWKM Callaphis
juglandis Frisch. n Chropmaphis
juglandicola  Kalt. (Hemiptera:
Aphididae) ce atakyBaTr OT rossm
Opoii  ecTecTBEHW HenpuaTenu,
BkouBawm 15 Buga  XULWHU
Hacekomu, OTHacAWwM ce paspep
Hemiptera, Coleoptera, Neuroptera
n Diptera, n 1 napasutongeH Bupg
oT paspes Hymenoptera, cem.
Braconidae.

2. KosioHMnTe Ha opexo-
Ba /iMcTtHa Bbwka Chropmaphis
juglandicola ca no-manouymcnexn u
He ce nocewasar OT MpaBKW,
KOeTO [JonpuHaca 3a TAXHUA MOo-
[06BbP 6MONOrMYEH KOHTPOI.

3. EcTtecTtBeHuTe
HenpuaTenM morat ga peryavpar

with the predatory ladybetles
(Dixon et al., 1997). Predators

reproduce sexually and their
victims — asexually (partheno-
genetically).

Thus they can not respond either
functionally or numerically the
growing numbers of its victims.
Another reason to consider
explaining their inefficiency could
be the fact that a large part of their
larvae prefer to feed initially in the
colonies of Ch. juglandicola, which
are not protected from the
influence of the ants and and only
when they destroy them to move
into colonies of C. juglandis.

CONCLUSIONS

1. The  colonies  of
walnut aphids Callaphis juglandis
Frisch. and Chropmaphis
juglandicola  Kalt. (Hemiptera:
Aphididae) are attacked by a large
number of natural enemies,
including 15 species predatory
insects, belonging to the order
Hemiptera, Coleoptera, Neuroptera
and Diptera, and 1 parasitoid
species of order Hymenoptera,
family Braconidae.

2. Colonies of walnut
aphid Chromaphis juglandicola are
few in number and do not attend
ants, which contributes to their
better biological control.

3. Natural enemies can
regulate populations of
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nonynaummnte Ha Ch. juglandicola
Ha MKOHOMW4Yecko 6e3BpefHO HMBO
6e3 fga ce Haara M3nosi3BaHeTo
Ha MHCEeKTUUMOHWN cpencTBa.

4. EcTtecTBeHUTE
HenpuaTenu Ha Callaphis juglandis
Urpasit BaxHa pons B perynmpaHe
nonynauunTe Ha BuAa, HO Te He ca
B CbCTOSIHWME pfa v nogabpxar
nof npara Ha BpedHOCT M fa
npefoTBpaTAT MpUYnHABaHUTE OT

Chropmaphis  juglandicola  of
economic harmless level without
the use of insecticides.

4. The natural enemies
of Callaphis juglandis play an
important role in regulating the
populations of the species but they
are not able to keep them below
the injury level and prevent from
causing damages.
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PE3IOME

Mpe3 BeretauuoHHUA Mepuos Ha
2014 r. B W/B-MNneBeH e npoBefeHo
MapLUpyTHO obcrefgaHe 3a pasnpocTpa-
HEeHMe Ha uYepHO THWEeHe B JI030BU
HacaxaeHus 3a 610M10rMYHO n
KOHBEHLMOHAasIHO npoun3BOACTBO Ha
rposge. HanpaBeH e aHa/M3 Ha
arpoknMmaTuyHuTe YCNOBUSA Ha roamHaTta,
Kato npejgnoctaBka 3a pas3BuUTME Ha
rb6HM 6onectn no nosara. Pesyntatute
OT  npoyyBaHeTo  rMokasBaT  MoYTH
JeceToKkpaTHO MO-CWIHO HanajeHwe oOT
YepHO  THMEeHe npu  BUONOTMYHOTO
Nnpon3BOACTBO B CpaBHeHue c
KOHBEHLVOHAIHO OTrNexaaHuTe copToBe.
Hali-cna6o pasnpocTpaHeHune Ha
6onectta e oT4eTeHO npu copT Mwucket
Kainblkn v npu pgBete CUCTEMU Ha
oTrnexpaHe cboTtBeTHO 1.9% wn 18.5%.
Bucoka 4yBCTBUTE/THOCT € MPosiBUA COPT
MuckeT OTOHEes1, KOWTO Mpu GUOOTMYHO
npon3BoACTBO € nokasasn noytn 100%
HanagHatu no3n. OTYETEHO e OTHOCUTEN-
HO cnabo HanageHne BbPXY 3bpHA U
rpo3foBe, KOETO BEPOATHO Ce Ab/KM Ha

SUMMARY

Routing investigation was carried
out during the vegetation period of 2014
at IVE-Pleven for black rot spread in
vineyards for conventional and organic
grapes production.

The agro-climatic conditions of the year
were analyzed as a precondition for the
development of vine fungal diseases. The
results showed almost tenfold stronger
attack of black rot in organic cultivation
compared to conventionally grown
varieties.

The lowest rate of the disease spread was
recorded for Muscat Kaylashki variety for
both systems of cultivation, 1.9% and
18.5%, respectively. High sensitivity was
found for Muscat Ottonel variety, which
had almost 100% infested vines in the
organic cultivation. It was accounted a
relatively weak attack on berries and
clusters that was probably due to the
more frequent use of fungicides against
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no-yectara ynoTpeba Ha yHrMuMan
cpelly MaHa M OuAMyM, HSIKOM OT KOWUTO
ca edouKacHM U cpeLLly YepHO THUEHE.

KnouoBn AyMU: YepHO THUEHE,
CopTOBa 4YyBCTBUTE/NHOCT, 6GMOMNOrMYHO
Npovn3BOACTBO, /103a

YBO/,

UepHoTO rHuMeHe (OT aHrn.
black rot) no ckopo ce cmATalle 3a
noytTn HenosHata 6osiect Mo
nosata y Hac. bonectta e
npeHeceHa B EBpona ot CeBepHa
Amvepuka. [IMpes 1885 r1. e
HabnogaBaHa BbB ®PpaHuMsa oOT
Viala n Ravaz, kouTo 51 cbobLasaT
3a MbpBU nbT BbB
duTonaTtonornyHata nutepartypa.
ToBa e HaW-pasnpocTpaHeHaTa U
Hali-BpefjoHOCHa 6051ecT, KOATO
npeo6bnagaBa BbB  B/AXHUTE
paroHN Ha HXHUTE LWAaTN N NoKpali
MeKcukaHckua 3anve (bpayH, 1956
no BaHeB 1963). T[10-KbCHO
6onectta e HamepeHa B Utanus,
Pycusa, py3uma un AsepbaingxaH,
YkpaitHa u gp. Ot 2002/2003 .
YepHOTO THWEHe Cce  cpeLa
pefoBHO B 610N0rNYHO
oTrnexgaHuTe /1034 Ha obnacTute
Mo3en u ponvHata Ha CpegeH
PeiiH B lepmanusa (Ullrich et al,
2009)

B Bbnrapua yepHOTO rHMeHe
ce cmATa 3a cnabo
pa3npocTpaHeHo, BbLMPEKU ToBa B
HSAKOW TOAMHW, C BIAXHO BPEME U
MHOI0 4YeCTu MpeBasiiBaHUS MOXe
[a HaHece 3HauuTesiHM 3aryowu.
Hail-yecto ce HanagaT nossta
pas3nosioXeHn no 4YepHOMOPCKOTO
Kpainbpexune un Te3n B HUCKUTE

downy mildew and powdery mildew, some
of which were effective against black rot
too.

Key words: black rot, varietal
susceptibility, organic cultivation, vine

INTRODUCTION

Black rot until recently was
considered almost unknown vine
disease in Bulgaria. It was brought
to Europe from North America. In
1885 it was observed in France by
Viala and Ravaz, who reported it
for the first time in
phytopathological literature.

This was the most spread and
harmful disease in the humid
regions of the southern states and
along the Gulf of Mexico (Brown,
1956 acc. to Vanev 1963). Later,
the disease was found in lItaly,

Russia, Georgia, Azerbaijan,
Ukraine and others. Since
2002/2003, black rot occurred

regularly in the organic vineyards
in the regions around Moselle and
the Middle Rhine valley in
Germany (Ullrich et al., 2009).

In Bulgaria black rot was
thought to be not so widely spread
however in certain years of wet
weather and very frequent rainfall it
may cause significant losses.

It attacked most often the
vineyards located along the Black
Sea coast and those in lowlands,
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HenposeTpuBn MecTa (PaiikoB 1
ap., 1963; ManeHuH, 2003).

Yy Hac 6onectra e
KOHCTaTMpaHa 3a NbpBW MNbT OT
KosapeB BbB BuaumHcko npes
1904r. (PaikoB wn pgp., 1963).
Mapraputos (1960), koHcTatupa
YepHO rHNWeHe BBLPXY Marepuasn ot
nucta, netopactm U 3bpHa, B
paioHa Ha lMomopue. Mo cbLoTo
BpemMe 06ofnectta € HamepeHa
BbpPXy Yy3penum 3bpHa OT CcopT
Bonrap B ONUTHOTO MNoO/sie Ha
HUW/IB-MNneBeH. lMNMpe3 1961 r. ca
HabngaBaHN MNPOSBM Ha YepHOo
rHneHe B [1neBeHckn, PyceHcku,
[MnoBaMBCKM U BUAVHCKM OKPBH3K B
orpaHnyeHn pasmepu  (BaHes,
1963 r.). lNpe3 1963 r. BaHeB
nsonupa rbb6ata Phoma uvicola
(Viala et Rawaz), «koATO WMMa
yepHu, CchepuyHn MM neko
cnnecHaTu NUKHUAUKW, C pasmepu
oT 100 go 198 um B AnameTsp U
KPbIb/1 OCTMO/, OT KONTO MU3TU4a
ekcygart oT NMUKHXANOCMOPU.
3noxeH Ha Bb3gyxa ekcyaaTbT
ncbxsa BbB  (popmata Ha
XbNTEHUKaBN utnnyeTa, KoOUTo
BbB BOAa ocBo6OXAaBaT
nukHUAnocnopute. Pa3mepbT Ha
cnopute Bapupa mexagy 5 n 11,5
pm Ab/mkmHa v 3,1 go 5 pm
LWpuHa. Habnwogasa ce
MOPdPONIOTMYHO pasHoobpasme Ha
cnopute — CbC 3a06/1eHM KpauLia
N 3ao0CTpeHu OT pgBaTta kKpad. B
Hawara CcTpaHa nNPUYNHUTENAT
3MMyBa B HanagHaTuTe YyacTu Kato
NMUKHUANN, a  CbBbplLIeHHaTa
dopma Guignardia bidwellii He e
ycTaHoBeHa y Hac (BaHeB, 1963;

not well aired (Raykov et al., 1963;
Malenin, 2003).

In our country the disease
was detected for the first time by
Kozarev (1904) in Vidin (Raykov et
al., 1963). Margaritov (1960) found
black rot on vine leaves, shoots
and berries in Pomorie region.

At the same time the disease was
found on ripened berries of Bolgar
variety in the experimental field of
IVE-Pleven.

In 1961, limited manifestations of
black rot were observed in Pleven,
Ruse, Plovdiv and Vidin districts
(Vanev, 1963).

In 1963 Vanev isolated the fungus
Phoma uvicola (Viala et Rawaz),
which had black, spherical or
slightly flattened pycnidia, 100 to
198 um in diameter, and a circular
ostiole from which an exudate of
pycnidia spores leaked out.

Exposed to air the exudate dried
out in the form of yellowish ribbons
releasing the pycnidia in water.
The size of the spores varied
between 5 and 11.5 ym in length
and 3.1 to 5 ym in width.

There is morphological diversity of
spores — with rounded corners and
sharp at both ends. In our country
the pathogen overwinters in the
infested parts as pycnidia while the
teleomorph  Guignardia bidwellii
has not been detected (Vanev,
1963; Vanev, 1995).
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BaHeB, 1995).

MpuunHUTEN HA  YEepHOTO
rHneHe no sosara e Phyllosticta
ampelicida (Englem.) Van Der Aa
= Phoma uvicola (Viala et Rawaz)
c Tenemopd Guignardia bidwellii
(Ellis) Viala & Ravaz (Wikee et al.,
2011). G. bidwellii e ackomuueTHa
rpba, KOSITO obpasysa
ncesaoTeunn € UWINHOPUYHU [0
OyxaNIKOBMAHM  ackycu,  KOWUTO
CbAbpxar 8 eHOKNeTbYHM
XWa/IMHHM  ackocnopu.  (BaHes,
1963; XapwusaHos n gp., 2009)

Wilcox (2003), onucea
3apa3fBaHeTOo C YepHO rHMeHe npu
pasnuyHa TemnepaTtypa W Brara.
3a Hali-KpaTKo Bpeme ce
HabnogaBa 3apassiBaHe B
rpaHuMunTe ot 15,5C pgo 29°C, 3a
KOETO ca HYXHu OoT 6 Ao 9 vaca u
BMCOKa BnaxHocTt. Cnopeg Molitor
et al. (2012), npoagb/mKMTENHOCTTA
Ha WHKYO6aunoHHMSA nepuof Ha G.
bidwelli cunnHo ce Bnnde ot
Temnepartypara. B Ta3u Bpb3ka
nma paspaboTeH Mogen cnopep
KOMTO, NbpBUTE CUMMNTOMU Ha
6osiectTa no siMcrara ce nosisaABar
cnep pocrturaHe Ha npara ot 175
KyMynaTuBHM AeHrpagycu,
N34MCNEHN Bb3 OCHOBA Ha cymuTe
OT cpeaHNTe AHEBHWU TemnepaTypu
Mexay 6 un 24°C cunmtaHo OT AeHSA
cnep vHgekumaTa.

XapakTepHn cumnTomu ca
o6pasyBaHe HaA neTHa no
3e/IeHMTe YacTu Ha sio3aTa JINCTHA
netypwu, JNINCTHN OPBXKKN,
nietopacTtu. Jluctarta ca
YyBCTBUTE/IHN Ha 3apas3aTta OKO0J10
efHa cegmMuua cnep pasnncreaHe.

Causative agent of black rot
on grapevine is Phyllosticta
ampelicida (Englem.) Van Der Aa
= Phoma uvicola (Viala et Rawaz)
with telemorph Guignardia bidwellii
(Ellis) Viala & Ravaz (Wikee et al.,
2011). G. bidwellii is ascomycetous
fungus, forming pseudothecia with
cylindrical or club-shaped ascus
containing 8 monocellular hyaline
ascospores (Vanev, 1963;
Harizanov et al., 2009).

Wilcox (2003) described the
infection of black rot at different
temperatures and moisture. The
shortest period of spreading the
infection  was  observed at
temperatures within the range of
15.5°C to 29°C, for which only 6 to
9 hours were needed and high
humidity. According to Molitor et al.
(2012), the incubation period of G.
bidwellii was strongly influenced by
temperature. In this regard there
has been developed a pattern
according to which, the first
symptoms of the disease on the
leaves appear after reaching the
threshold of 175 cumulative
degree-day, calculated on the base
of the sum of average daily
temperatures between 6 and 24°C
from the day after infection.

Typical symptoms are the
occurrence of spots on the vine
green parts, leaf petioles, leaf
stems and shoots. Leaves are
susceptible to infection about a
week after sprouting.
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EoHa po paBe ceamuum  cnef
3apasaTa no nuctata ce noasasar
XbNTOKaAPABN 3aKpbIrNIeHN neTHa ¢
pasnMyHa ronemuvHa ot 2-10mm
[Mpy BN@XHO Bpeme CKopo ce
noABABaT Maslku, YepHU NMUKHUANN

nog opmarta Ha npbCTeH. [1o
netopacrtute ce nosiesBat
e/IMNTUYHN YyepHu S13BU.
CbuBetuaTa M  3bpHaTa ca

YyyBCTBUTE/HM OT ONagBaHe Ha
Kasinayetarta [0 npowapsaHe. Mo
3bpHaTa OTHayasi0 ce nosBsiBaTt
Mankyn  6enesHvkaBuM  MeTbHUA,
3a06MKONEHN OT 4epBeHokadsB
npbCcTeH. WHpekTpaHnte 3bpHa
cTaBaT 6esie3HmKaBu NN Kadsieu
1 6BP30 NOTbMHABAT, NOKPMBAT Ce
C MUKHMAWMW, Wn3CbxBaT U ce
copbukBaTt. PaHHMTE wu3cnepoBa-
TeNM CMSATa/IM, Ye camo MmiaguTe
HaA3eMHM YyacTu ca nojat/iMeBn Ha
nHpekuna ot G. bidwelli, T. e.
CblLecTByBa Bb3PacToBO
o6ycrioBeHa PEe3UCTEHTHOCT, HO
cnopeg Hoffman et al. (2004),
KOHMguuTe Mmorat fgda 3apasar
nmMctata OT BCUYKM Bb3pacTu, a
nosieata Ha OHTOreHeTn4YHa
PE3NCTEHTHOCT B Moda He e
[obpe foKyMeHTupaHa.

B Bbnrapusa [0CKOpO
HAMaLlle perucTpupaHn paspetle-
HA  NpPOAYKTM 3a pacTuTenHa

3almTa Ccpellyy 4YepHOTO THUEHe.
3a 6opba ce m3nonsBaxa rnaBHoO
MeponpuATUS, Lenswm Hamanssa-
He KO/JM4YecTBOTO Ha 3apasaTa, a
MMEHHO: cbbupaHe 1 yHULoXaBa-
He Ha BCWUYKM 3apas3eHn 4acTu,
NPOJIETHO M30paBaHe Ha /1034T1a, B
KOMTO e wuMano  HanageHwve,

Yellow-brownish rounded spots of
different sizes from 2-10mm
appear on leaves one to two
weeks after infection. Small, black
pycnidia in the form of a ring
appear soon in wet weather. Black
oval lesions occur on shoots.

The flower clusters and berries are
sensitive from the period of the
caps falling to interspersing. Small
whitish spots surrounded by a
reddish ring are noticed at first on
the berries.

The infected berries become
whitish or brown and quickly
darken, covered with pycnidia,

wither and mummify. The early
researchers thought that only
young above ground parts were
susceptible to infection by G.
bidwellii, i. e., there was age-
related resistance, but according to
Hoffman et al. (2004), conidia
could infect the leaves of all ages
and the occurrence of the fruit
ontogenetic resistance was not
well documented.

In Bulgaria until recently there
were no registered licensed plant
protection products against black
rot.

The main practices used were
aimed at reducing the size of
infection, namely: collection and
destroying of all infected parts,
spring  plowing of attacked
vineyards, pruning of infested
shoots at rest and their destruction

309



pe3uTtoa Ha HanagHaTuTe
netopacTu No BPeEMe Ha MOKOWN u
yHULOXaBaHeTo MM (KocTaamHo-

Ba, 2011). BbB ®PpaHuna wu
Lseiyapua 3a 6opba CbC
3abonsBaHeTo ce npunarat

NPOAYKTU 3a pacTutenHa sawmra
(MP3) c aKkTMBHM BelwlecTBa OT
pasznuyHn rpynu: CTpoodunypuHmn —
TPUPNOKCUCTPOOMH+TEBYKOHA30/,
DMI cpyHrMumgn — TebykoHason,
MUKI06yTaHuN, dony3sunason,
neHkoHasosn;, [Autuokapbamatn -—
mMeTupam, mMaHkoueb (KoctagmHo-
Ba, 2011; ManeHuH 2003).

B CALll Hai-edpeKkTBHUTE
npenapatn 3a 6op6a C 4epHOTO
rHneHe ca (DMI) cpyHrumgnuTte ¢ a.
B. MUKI0GyTaHWN N TebyKoHAa30/

(Hoffman and Wilcox, 2002;
Hoffman and Wilcox, 2003;
Hoffman et al, 2004). [MbneH

KOHTPO/1 BbPXYy pasBUTMETO Ha
MHpekymsTa no nncta v rpo3gose

MOXe fJa ce MNOoCTUrHe, kaTo ce
nsnon3ear CTpoGUNYpuH 7
NMPaknocTpobuH, pgopn pa e

n3TeKkbN Be4ve noseye oT 85% oOT
NHKy6aunoHHs nepuog (Molitor et
al., 2012).

Llenta Ha ToBa npoyuBaHe 6e
[a oTyeTe pasBUTMETO Ha YepHOo
rHUEHe B 6MONOrMYHO "
KOHBEHLMOHa/THO oTrnexaaHu
noss B ycnosuarta Ha 2014 roguHa,
Kato ocHOBa 3a ObAelun aHanm3u
N OLEHKa Ha pucka OT MosiBA Ha
60/1ecTn, HEMOKPUTK OT paspeLue-
HUTE 3a OWOMIOrTMYHO NPOM3BOA-
CTBO (PYHIMUMAHN NPOLYKTMW.

(Kostadinova 2011).

In France and Switzerland plant
protection products (PPP) with
active substances from different
groups are applied for the disease
control: Strobilurin — trifloxystrobin
+ tebuconazole, DMI fungicides —

tebuconazole, myclobutanil,
flusilazole, penconazole;
Dithiocarbamates —  metiram,
mancozeb (Kostadinova, 2011;

Malenin 2003).

In the USA the most effective
preparations for black rot control
are (DMI) fungicides with active
substance myclobutanil and
tebuconazole (Hoffman and
Wilcox, 2002; Hoffman and Wilcox,
2003; Hoffman et al., 2004). Full
control of the infection
development on leaves and
clusters may be achieved by the
use of strobilurin and
pyraclostrobin, even after the
expiry of more than 85% of the
incubation period (Molitor et al.,
2012).

The aim of this study was to
assess the development of black
rot in organic and conventionally
grown vineyards in terms of 2014
as a basis for future analysis and
assessment of the risk of diseases

not covered by the approved
fungicide products for organic
production.
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MATEPVANT N METO4N

[Mpe3 BeretaunoHHNA nepuos,
Ha 2014 r. B EkcnepumeHTasiHaTa
6asa Ha NB-MneBeH e
npoBeAeHO MapLpyTHO ob6cnensa-
He 3a pasnpocTpaHeHue Ha YepHo
THMEHe B /1030BM HacaxAeHus 3a
6MONOTMYHO W KOHBEHLMOHA/THO
npon3BoACTBO Ha rposge.
MpoyyBaHETO € W3BBLPLUEHO Mpu
BUHEHUTE  copToBeTe:  Mwucket
OTtoHen, MwuckeT Kannblikn u
Py6uH - KOHBEHLMOHa/THO
NPoOM3BOACTBO, KakTto W  npu
MwuckeT OToHen, MwuckeT
Kannwvlkn, KabepHe COBUHbOH U
Opyx6a — 61M0N0rM4YHO NPOn3BOA-
ctBo. OTYeTeH e 6pos Ha nosute
CbC CMMNTOMW Ha 6onectta no
cCopTOBE W MOBTOpPEHWA B ABarta
BapuaHta Ha oTrniexaaHe.
Pesyntatnte 3a pasnpocTtpaHe-
HMETO B NPOLEHT HanagHaTtn no3u

no copTtoBe, ca 06paboTeHn cC
MeToauMTe Ha  geckpuntuBHaTa
cTaTuctTuka OT naketa Data

Analysis Ha MS Excell (1997-2003)
KnumatnyHute chaktopu Temnepa-
Typa, BasieXxm W OTHOCUTENHA
BIAXHOCT  Ha  Bb3gyxa ca
OTYEeTEHM MOCPEeACTBOM €/1eKTPOH-
Ha  MeTeoposiorMyHa  CTaHuus
IMETOS 000003CA (Pessl
Instruments GmbH).

PE3YNTATUN NN OBCbXXOAHE
KnumatnuHmnte haxkTopu,
BMSAELIN BbPXY pasBUTMETO Ha
OCHOBHUTE 60/s1€eCTM N0 Jlo3arta
npes 2014 roanHa ce oTanyaBat
no CBOATa XapakTepucTuka OoT
npegxogHuTe  AOBe  roAMHW B

MATERIAL AND METHODS

Routing investigation was
carried out during the vegetation
period of 2014 at the Experimental
Base of IVE-Pleven for black rot
spread in vineyards for
conventional and organic grapes
production.

The investigation included the wine
varieties: Muscat Ottonel, Muscat
Kaylashki and Rubin -
conventional cultivation as well as
Muscat Ottonel, Muscat Kaylashki,
Cabernet Sauvignon and Drujba —
organic cultivation.

Account is taken of number of
vines with symptoms of the
disease by variety and repetition in
the two variants of cultivation. The
results for the disease spread as a
rate of attacked vines per varieties,
were processed by the methods of
descriptive statistics from Data
Analysis package of MS Excell
(1997-2003).

The climatic factors temperature,
rainfall and relative humidity were
recorded by an electronic weather
station IMETOS 000003CA (Pessl
Instruments GmbH).

RESULTS AND DISCUSSION
The weather factors
influencing the development of the
main vine diseases in 2014 were
distinguished from the previous
two years in several aspects.
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HAKO/IKO acnekrta. 3a paioHa Ha
MneBeH MeceyHaTa CymMa Ha
Banexute 3a Mecey Anpun e
noytn TPWU NbTU MNo-rondmMa B
cpaBHeHue ¢ 2012 n 2013 roguHu
(Pur. 1).

For the region of Pleven the
monthly rainfall in April was almost
three times higher compared to
2012 and 2013 (Fig. 1).

140,0
120,0 —
100,0 B
80,0
60,0
40,0
20,0 -
0.0 = HE
April May June July August
m2012r.| 534 111,4 47,8 08 10,2
m2013r.| 507 63,7 1116 106,1 20,2
O2014r.| 1310 89,0 43,0 122,0 21,0
dwur. 1. MeceyHa cyma Ha BasiexumTe (mm)
Fig.1. Month sum of the rainfall (mm)
ToBa cb3gage 6naronpuATHA That was a favourable
no OTHOLWEeHWe Ha Barara B | prerequisite concerning soil
noysata M Bb3dyxa ycnosusa 3a | moisture and air humidity for

pasBuTMe Ha rboHM 6onecTn owe
B Hayanoto Ha M. Maii.
BanexHata o6cTaHOBKa NpPoAb/-
X n npe3 Main n HOHW, HO 3a
pasnka ot 2013 1. ocTaHa
HenpomeHeHa 1 npe3  HOnw.
Bcneactene Ha TOBa cpefHuTe
CTOMHOCTM Ha  OTHOCUTENHarta
B/I2OKHOCT Ha Bb3fyxa npes uenus
BereTalMoHeH nepvog, ce
3agbpxaxa Hag 70% (dwur. 2).
MakcumanHaTa TemnepaTypa Ha
Bb3ayxa npes3 mecey, KOnu, unuto
CTOIMHOCTM o6unyainHo nmaTt

fungal diseases development
already in early May. The rainfalls
continued in May and June, but
unlike in 2013 they remained
unchanged in July too.

Consequently, the average relative
humidity = during the  whole
vegetation period remained above
70% (Fig. 2).

The maximum air temperature in
July with values that typically have
an inhibiting effect on fungal
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3a4bpxalo Bb3AENCTBUE BbPXY
pa3BUTUETO Ha MOHUTE 60/1ecTw,
npe3 2014 He Hagsuwmxa 35°C 3a
pasnuka OT npeaxoaHuTe [aBe
rognHn (dur. 3). B cbBKynHoCT
BCUYKN Te3n pakTopy Cb3hafoxa
eKCTpeMHa Mo OTHOLLeHWe Ha 6op-
6aTa c 6onectute 06CTAHOBKA.

diseases development in 2014 did
not exceed 35°C unlike in the
previous two years (Fig. 3).

In aggregate all these factors
created an extreme situation
regarding the disease control.
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=
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80,0
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40,0
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—|—2013r.

July
—A—2014r.

April May August

—8—2012r.

dur. 2. OTHOCUTENIHA BAXHOCT Ha
Bb3ayxa [%]
Fig. 2. Relative humidity [%]

MbpBUTE  CcMMNTOMU Ha
YyepHo rHMeHe no nucta npes 2014
rogMHa ce nosiBuxa B cpepata Ha
mecey, man (Pur. 4 n dur. 5).
MpoabmKknnuTe YecTu npesansaBa-
HMA U 3a4bpXaHe Ha Temneparty-
pata B WHTepBana mexagy 20 u
30°C rpagyca npe3 HHU U oan
6raronpuaTcTBaxa pasBuTMeTo Ha
6onectra.

dur. 4. YepHO rHMEHe Mo INCT
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38,0 O
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340 /."//:/\(‘
32,0 5
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28,0 —

26,0

24,0
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April May June July August

‘ ——2012r. —®—2013r. —&—2014r. ‘

dur. 3. MakcumasiHa Temnepartypa Ha

Bb3ayxa [°C]

Fig. 3. Max temperature of the air [°C]
The first symptoms of black

rot on leaves in 2014 appeared in

the middle of May (Fig. 4 and Fig.

5). The continued frequent

precipitation and the temperature
in the range between 20 and 30°C
degrees in June and July were
for

favourable the disease

development.

®dur. 5. INnogHnM Tena - NMKHNAUN
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OT o06cnegBaHuTe KOHBEH-
LUMOHA/IHO  OTr/IexgaHn copToBe
(Tabnumua 1), Hai-BMCOK MPOLLEHT
HanagHaTtu /1031 OT YepHO rHUeHe
no nucrtata 6Gewe oTyeTeEH npu
copt Py6uH (8.0%). Hai-cna6o
HanageHve Oelle OTYETEHO npu
copT Mwucket Kannbwkm (1.9%).
Mpu copToBeTe, OTIeX4aHu B
YyC/ioBUA Ha OMO/I0TMYHO MpPOun3-
BoacTBo (Tabnuua 1), Haii-CMIHO

Of the examined
conventionally grown varieties
(Table 1), the highest rate of black
rot infested leaves on vines was
reported for Rubin variety (8.0%).
The smallest rate of attack was
accounted in Muscat Kaylashki
variety (1.9%). From the organic
cultivated varieties (Tabl. 1), the
varieties Muscat Ottonel (97.8%)
and Drujba (88.3%) were the most

6saxa 3acerHatu copTtoBseTe | affected. The Ilowest rate of
Mucker OtoHen (97.8%) wu | infested vines was reported again
Opyx6a  (88,3%). Haii-manko | for Muscat Kaylashki variety
HanagHatu no3m 6saxa otyeTeHu | (18.5%).

OTHOBO npu MwuckeT Kalnbluku
(18.5%).

Tabnuua 1. CpegHuM CTOMHOCTM 3a pPasnpocTpaHeHWEe Ha YEepPHO THUEHEe Mnpu
KOHBEHLMOHA/THO N BUOMOTMYHO OTI/IeX4aHN COPTOBE
Table 1. Average values for spread of black rot on conventional and organically

grown varieties

CpegHa / Mean [% + SE]

Coprt / Variety KOHBEHUMOHaIHO BuonornyHo
Conventional Organic
Muscat Kaylashki 1.9+04 185+4.1
Muscat Ottonel 56+1.1 97.8+1.6
Rubin 8.0+1.0 n. d.
Drujba n. d. 88.3+5.1
Cabernet Sauvignon n. d. 53.3+4.7

SE — standard error of mean; n. d. not determined

Pe3yntatnte oT npoyysBaHe-
TO nokassaT Mo4YTU AeceToKpaTHO
no-CUIHO HanageHne OT 4YepHOo

rHUEHe npu 610/10rMYHOTO
NPOV3BOACTBO B CpaBHEHWE C
KOHBEHLMOHA/IHO  OTI/IeXJaHnTe

coptoBe (Pur. 6 n dur. 7).

The results showed almost
tenfold stronger attack of black rot
in organic cultivation compared to
conventionally grown varieties
(Fig. 6 and Fig. 7).
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dur. 6. UepHo rHMeHe
KOHBEHLMOHa/THO OTrnexaaHe
Fig. 6. Black rot on conventionally
grown varieties

et

Muscat Ottonel Rubin

npwu

Hain-cnabo  pasnpocTtpaHe-
HMe Ha 60s1ecTTa € OTYETEHO Npu
copT MwuckeT Kalnblukm u npu
ABeTe CcuUCTeMU Ha oOTrnexaaHe
CbOoTBeTHO 1.9% 1 18.5%. Bucoka
YyBCTBUTE/IHOCT € MokKa3asl copT
MuckeT OTOHen, KOWTO npwu
6MONOMMYHOTO NPOU3-BOACTBO € C
noytn 100% 3acerHatn o3MW.
HanageHneto Bbpxy 3bpHa U
rposgose npes 2014 rogmHa 6elle
B CPaBHMUTEJ/IHO NO-MaJika CTENeH,
KOETO BEPOATHO Ce Ab/IKM Ha Mo-
yecTtata ynotpeba Ha qoyHrmumam
CpeLly MaHa U ouguym, HAKou OT
KOUTO ca edwmkacHn un cpeLy
YepHO rHNeHe.

n3BO4N

BrvonornyHoTo NPon3BoACTBO
Ha rposfe Kpuve MHOroKpartHo Mo-
BMCOK  pPUCK OT nosiBa MU
pasnpocTpaHeHne Ha 4yepHo
rHMEHe B CpaBHEHWEe C KOHBEHLMO-
Ha/IHO OTrnexgaHute o3d. 3a
npeogonssaHe TO3X nNpob6sem oOT
CbLUECTBEHO BaXHO 3HayeHve e

100,0

80,0

60,0

40,0

L

0,0

Muscat
Kaylashki

Muscat
Ottonel

Cabernet
Sauvignon

Drujba

dur. 7. YepHO rHMHEe Npn BUNONOTNYHO
oTrnexnaHe

Fig. 7. Black rot on organically grown
varieties

The lowest rate of the
disease spread was recorded for
Muscat Kaylashki variety for both
systems of cultivation, 1.9% and
18.5%, respectively. High
susceptibility was found for Muscat
Ottonel variety, which had almost
100% infested vines in the organic
cultivation. In 2014 it was
accounted a relatively weak attack
on berries and clusters that was
probably due to the more frequent
use of fungicides against downy
mildew and powdery mildew,
some of which were effective
against black rot too.

CONCLUSIONS

The organic grapes
production has much higher risk of
emergence and spread of black rot
in comparison with conventionally
grown vineyards.

For overcoming this problem it is of
great significance the
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npunaraHeTo Ha BCUYKM
arpoTeXHUYECKN W [ApYrn MepKu,
orpaHuyaBallM pasnpocTpaHeHue-

TO Ha 6onectta B J/1030BUTE
HacaxgeHus B T. 4. npaBwuieH
n3bop Ha COPT U MACTO 3a
3acaxpjaHe.

CopT MwuckeT Kahnbuwkm e
noaxoasiiy 3a 610N0rNYHO

Npon3BOACTBO MO OTHOLUEHWE Ha
60MecTTa YepHOo rHMeHe. YyBCcTBU-
TenHuTe coptoBe PyouH 1 MuckeT
OtoHen ca nogxogAwM  3a
KOHTPOJ/IHM COpPTOBE MNpu U3NUTBA-
He Ha HOBM aKTMBHW BellecTsa
CpeLLly YepHO rHneHe no sio3ara.

implementation of all agricultural
and other measures limiting the
spread of the disease in vineyards
including the proper choice of a
variety and location for planting.

Muscat Kaylashki variety is
suitable for organic farming
concerning black rot disease. The
susceptible varieties Rubin and
Muscat Ottonel are suitable for
control varieties in testing new
active substances against black rot
on vine.
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COMPARATIVE ECONOMIC ASSESSMENT OF THE RESULTS
OF TESTED IRRIGATION METHODS IN VINE NURSERY

Daniela Dimitrova*, Emil Tsvetanov

Institute of Viticulture and Enology, 1 Kala Tepe Str. 5800 Pleven, Bulgaria

PE3HOME

N3cnepBaHeTo ce OCHOBaBa Ha
noslyyeHnTe pesyntatv OT M3BEAEH onuT
BbB BKOpPEHWIMWETO Ha WHCTUTYT no
N103apCcTBO M BUHaApCTBO-MneBeH npes
nepunoga 2006-2007 r. BkopeHeHute
pesHuun ca OT COpT MuCKET KalTbLUuKy,
npucagex BbPXY noanoxkara
BepnaHgnepu X Punapus CO4.
M3BbpLlUIEHO e cpaBHUTESIHO MU3NWUTBaHe
Ha HanosiBaHe, upe3 [ObxAyBaHe U
MUKPOAbXAYBaHEe M Ha KarnkoBO HanosBa-
HE C MUKPOABXAYyBaHE 3a OX/axpallu
NnosIMBKM M MUKpoAbXAyBaHe. Llenta Ha
paspaboTtkata € fga Ce Hafnpasu
MKOHOMMUYECKA OLEHKAa Ha W3NUTBaHUTe
MEeToAM 3a HamosiBaHe, OCHOBaBalla ce
Ha cucTema OT HaTypaslHU U CTOMHOCTHU
rnokasatenu - cpeneH [o6us,
Npon3BOACTBEHM pasxogu, obuwa
NPOAYKUMNS, YACT AOX0A, CeBecTOMHOCT ”
HOpMa Ha peHTabu/THOCT.

Hali-0obpn WMKOHOMMYECKN pe3yn-
TaTy ca peasM3vpaHy Mpu BapuaHTa Ha
KankoBO HamnosiBaHe C MUKPOAbXAyBaHe,
KbAETO  MOJTYYEHMAT  MPOLEHT  Ha
MbpBOKNACHATE /103 € Hal-BUCOK —
57,5%. ToBa paBa OCHOBaHMe pa ce

SUMMARY

The study was based on the results
derived from an experiment carried out in
the nursery of the Institute of Viticulture
and Enology-Pleven in 2006-2007. The
rooted cuttings were from Misket
Kaylashki variety grafted to Berlandieri x
Riparia CO4 rootstock.

There had been a comparative study of
irrigation by sprinkling and micro-
sprinkling and drip irrigation with micro-
sprinkling for cooling watering and micro-
sprinkling. The objective of this paper is to
make an economic assessment of the
tested irrigation methods, based on a
system of natural and value indicators —
average Yyield, production costs, total
output, net income, prime cost and rate of
return.

The best economic results were
obtained for the variant of drip irrigation
with micro-sprinkling where the rate of
premium vines was the highest — 57.5%.

It justified that variant of vine water supply
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npegnoyete TO3U BapuaHT 3a
CHabpasiBaHe Ha /fl03UMYKUTE C BOAA, a
MUKPOABXAYBAHETO A Ce M3Mo/j3Ba 3a
perynvpaHe Ha MWKpOKIMMaTa BbB
BKOPEHWU/TNLLETO.

KnouoBu oymu: /10308 NocagbyeH
matepuas,  BKOPEHWNWLlLe,  MOSIMBEH
PeXuM, UKOHOMUYECKU edpeKT

YBO/,
MonuBHUAT peXxum, KaTo
3BEHO OT TeXHOo/0rnmATa 3a npons-
BOACTBO Ha J1030B nMNoCaAdb4eH
mMatepnasl, € OT WU3K/IK4YnTeHa
BaXXHOCT 3a nNojsiydaBaHETO Ha

BUCOK  MPOUEHT  MbpPBOKMIACHU
npucageHun BKOPEHEHN /103K
(UsetaHoB 1 KymaHoB, 2010;

LiBeTaHoB 1 KymaHoB, 2011). Haii-
yecTo ynotpebsiBaHuTe B
nennuHMepckata npakTnka mMetToau
3a  HanosiBaHe Ha  /1030BO
BKOPEHWNULWE ca rpaBuTayHo,
AbXAyBaHe 1 KarnkoBO HamnosiBaHe.
MpoyuBaHMATa Ha Marpuco u ap.
(1968) nokasear, 4ye edeKTbT OT
AbXAyBaHETO N0  OTHOLUEeHue
HaBNaXHABAHETO Ha aKTUBHUSA
MOYBEH C/IOW N Ha TUpa € efHaKbB
C TO3M OT rpaBMTa4YHOTO HanosiBa-
He, [OKOJIKOTO He ce Habmogasar
pasnnkun B npoueHTa Ha
Nnosly4eHUTe MbPBOKIACHN 103MW.
NMocoyeHuTe B Hay4dHaTa
nntepartypa npegumMmcTea oT
NPUIOXEHNETO Ha AbXAYyBaHETO
CMpsAMO rpaBUTa4yHOTO HarnosiBaHe
Ce CbLCTOAT B  MNoBuULleHaTa
aTMocpepHa  BNAXHOCT, KOATO
6naronpuaTcTBa 06pasyBaHETO Ha
[o6pa crnolika mexay npucagHuk u
NOANOXKa; no-paLuoHasIHO
pasnpegesieHne Ha noanBHaTa

to be preferred while micro-sprinkling to
be used to regulate the microclimate in
the nursery.

Key words: vine propagation material,
nursery, irrigation regime, economic effect

INTRODUCTION

The irrigation regime, as a
part of vine propagation material
production technology is of great
importance for obtaining a high
percentage of premium grafted
rooted vines (Tsvetanov and
Kumanov, 2010; Tsvetanov and
Kumanov, 2011).

The most commonly used in
nursery practice irrigation methods

for vine nursery irrigation are
gravity, sprinkling and drip
irrigation.

The studies of Magriso et al.
(1968) showed that the effect of
sprinkling for wetting the active soil
layer and the ridge was equal to
that of gravity irrigation, as far as
there were no observed
differences in the rate of obtained
premium vines.

The advantages pointed in
literature of sprinkling to gravity
irrigation consisted of increased air
humidity, favouring good callus
formation between the graft and
the rootstock; more rational
distribution of irrigation water;
ensuring suitable microclimate in
the grafted zone, resulting from
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BOAA; OCUrypsiBaHe Ha noaxoasii

MUKpOKIMMAT B 30HaTa Ha
crnovikata, BcneacTtesme OT  Mo-
[06poTo HaBNaXKHsIBaHe Ha
NOBBbPXHOCTHMA  MOYBEH  C/I0M;

orpaHuyaBaHe Heb6/1aronpuUATHOTO
Bb3elNCTBME BbPXY CTpyKTypaTa
Ha noysara; MnoBULIABaHe Ha
Bb3MOXHOCTUTE 3a MexaHu3upaHe
Ha  OCHOBHUTE npouecu B
no30BuUTe BKopeHunuwa (Marpuco
n pp., 1968; Hukos n gp., 1983;
Paaynos, 1984). B nkoHomMun4yecku
acrnekrt nonsutTe oT AbXAyBaHETo

ce n3pasdasar B no-HUCKarta
cebecToHOCT Ha NOJINBKUTE,
noBulLeHata npon3sognTesTIHOCT

Ha Tpyda — ¢ 2,5 go 3,6 nbTu, B
3aBUCUMOCT OT UHTEH3UBHOCTTA Ha
AbXaoa 1 yBennyeHata WKOHOMMU-
yecka usroga, B pesynrar oT no-
roneMms NPoLeHT Ha u3nos3Bae-
mara naowy (Marpuco n gp., 1968;
Hwvkos 1 gp., 1983).

Mpe3 nocnegHute 35 rognHU
B MpaktMkata ce BbBexaar
cUucTeMN 3a MUKpOHarnosiBaHe -—

KankoBO U MUKPOAbBLXAYyBaHe.
MNpegnmcTBOTO  Ha  KankoBOTO
HanosiBaHe Ha BKOpeHuvwaTta

npeg rpaBMTayHoOTO M AbXAyBaHe-
TO npousTMyaT OT MO-BUCOKaTa
NPOAYKTMBHOCT Ha  MOJIMBHaTa
BOAAa M Bb3MOXHOCTUTE  3a
peanusnpaHe Ha NKOHOMUMN,
€[HOBPEMEHHO C OrpaHuyaBaHe
pasBUTUETO Ha nnesesnHara
pacTuTenHocT. Hepgoctatbk Ha
KankoBOTO HanosiBaHe e, 4ye npu
HEero He MOXe ga ce nogabpxa
BMUCOKa aTMochepHa BJ1aXHOCT,
KOSITO € 0COBEeHO BaxHa 3a /1031Te

better wetting of the surface soil
layer; limiting the adverse effects
on soil structure; increasing the
opportunities for mechanizing the
main processes in the vine nursery
(Magriso et al., 1968; Nikov et al.,
1983; Radulov, 1984).

Economically, the benefits of
sprinkling irrigation included lower
prime cost of watering, higher
efficiency of labour - by 2.5 to 3.6
times, depending on the rain
intensity and increased economic
profit resulting from the higher
percentage of usable area
(Magriso et al., 1968; Nikov et al.,
1983).

In the last 35 years micro-

irrigation systems - drip and micro-
sprinkling has been introduced in
practice.
The advantage of drip irrigation in
nurseries to the gravity and
sprinkling ones resulted from the
higher efficiency of irrigation water
and the opportunities for savings,
as well as the simultaneous limiting
of weeds development.

A disadvantage of drip irrigation
was that it could not maintain high
air humidity, particularly important
for the vines in the conditions of
extremely  high  temperatures
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B YC/10BMATA HA €KCTPEMHO BUCOKM
Temnepatypu npes3 Hai-ropeLymTe
yacoBe Ha [eHs.

CobliecTByBa BapuaHT, Mpu
KOWTO Cce KOMOMHMpaT metoauTe
Ha  AbXAyBaHe W KankoBO
HarnosiBaHe, Kato AbXAyBaHeTo ce
npunara npes nvpsute 45 gHK
cnep 3acaxgaHeTo Ha npucageHu-
Te pe3Huuu, 3a fgda ocurypm
aTMocchepHa B/1aXHOCT B nepuoja
Ha cpacTBaHe mexay nojsioxkara
N Kanema, a KarnkoBoTO HarnosiBaHe
ce npwnara 3a HaBNaXHsABaHe Ha
aKTMBHMA noyseH cnon go [MIB.
Mo TO3M HayuH ce Wn3nonssar
npegumcTeata Ha aBata meTtoja
3a HarnosiBaHe Ha BKOpeHunuwiara,
HO  MNPWIOXEHWETO Ha  TO3M
BapvaHT e orpaHn4eHo, nopaau
3HaYNTENIHUTE KanuTaslHU pasxoau
3a  [ABete WHCTanauun  3a
HarnosiBaHe.

OcBeH BucOKaTa atmocdep-
Ha BJI@XHOCT (XKM3HEHO BaxHa 3a
pa3BUTUETO Ha N03uTe) N AO6POTO
NoANOBBbPXHOCTHO pasnpejesieHve
Ha nosiMBHaTa BoJa B Moysarta,
MUKPOLBbXAYBAHETO, Kato MeTOof
3a  HanosiBaHe  Ha  J1030BO
BKOpEeHWMe, cb3faBa Bb3MOX-
HOCTM 3a BHacsiHe C MoJiMBHaTa
BOA4Aa Ha  pacTUTeNHO3alUTHM
npenapaTu, Topose 1 buocTnumyna-
TOpW, KaKTo K 3a HernpekbCcHaTa
paboTa npes ropewuTe yacose Ha
[EHS NMPU HUCBK WHTEH3UTET Ha
Abxaa.

MocoyeHOTO pasHoob6pasve
OT MeToAu 3a HarnosiBaHe MnocTass
BbMpoca 3a WK360p Ha MeToa,
4yneTo MPUIoXKEHNE B TEXHOOINA-

during the hottest hours of the day.

There is a variant combining
the methods of sprinkling and drip
irrigation, as sprinkling is applied
during the first 45 days after
planting of the grafted cuttings to
ensure air humidity in the period of
coalescence between the graft and
the rootstock while drip irrigation is
applied to wet the active soil layer
to the limit soil water capacity
(LSWC).

Thus the advantages of both
methods for irrigation in the
nursery could be used however the
application of this variant was
limited due to the high capital costs
for the two irrigation systems.

Besides the high air humidity
(vital to the vines development)
and the good subsurface
distribution of irrigation water in the
soil,  micro-sprinkling as an
irrigation method in vine nursery
provided the opportunities for
introducing with irrigation water of
plant protection chemicals,
fertilizers and bio-stimulators, as
well as continuous operation
during the hottest hours of the day
under low intensity of rain.

That variety of irrigation
methods raises the question of a
method of choice to be applied in
the vine propagation material
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Ta 3a MNpoM3BOACTBO Ha J1030B
nocagbyeH Marepuas ocurypsisa
noslydaBaHETO Ha BUCOK MNPOLEHT
Ha MbpBOKNACHUTE nosu,
noBuLLIaBaKn MKOHOMMYecKaTa
edpeKTMBHOCT Ha NPOM3BOACTBEHA-
Ta OeinHocCT.

LlenTa Ha  HAcTOSLLOTO
n3crnedBaHe e fAa ce W3BbpLUK
CPaBHUTENHA MKOHOMUYECKA

oLeHKa Ha nonyyvyeHunTte pe3yntaru
OT TMPUNOXEHNETO Ha pa3/inyHU
MeToan 3a HalnosABaHe Ha J/1030BO

BKOPEHWU/ULLE.

MATEPWNAN N METOA4WA
M3cneposaTenckata pabota e

nposegeHa npes nepuoga
2006-2007T. B N030BOTO
BKOpeHunuwie Ha NMpon3BoACcTBEHO-
ekcrnepMmeHTanHata  6asa  Ha
WHcTutyta no  fio3apcteo U
BUHapCTBO-l11eBeH.

Mpes 2006 roguHa e

N3BBbPLLUEHO CPaBHUTENHO M3NUTBa-
He Ha AbXAyBaHe N MUKPOLbLXAY-
BaHe 3a onpepjensaHe nNpurogHocTTa
Ha gBaTa MeToja 3a HanosBaHe Ha
No30BO BKopeHunuuie. OnNuTbT e
N3BEeLEeH B CNefHUTe BapuaHTu:
BapnaHt 1 — HanosiBaHe C
anapaTtu 3a gbXxaysaHe ,S-Mmark
II"”. ¢ pebut q = 31 L min™ (1860 L
h), npu 0.3 MPa HansraHe u
pagvyc Ha pnencTteue r 15 m.
3non3saHa e kBagparHa cxema Ha
pa3nosioXeHune C  pascTosHue
Mexnay anapatute a = 1,42 r = 21
m, Npu KOeTo nosigatrara nnow, oT
efVH anapaT e Fn = 2r* = 450 m?, a
NHTeH3nTeTa e i=q/Fn = 4,13 mm/h.
BapnaHt 2 — HanosiBaHe C

production technology ensuring a
high rate of premium vines to be
obtained, as well as increasing the
economic  efficiency of the
production process.

The objective of this study is
to make a comparative economic
assessment of the results from the
application of different methods of
irrigation in the vine nursery.

MATERIAL AND METHODS

The research work was
carried out in 2006-2007 in the
vine nursery of the Production and
Experimental Base of the Institute
of Viticulture and Enology-Pleven.

In 2006, a comparative study
of sprinkling and micro-sprinkling
irrigation  was  performed for
determining the suitability of both
methods for vine nursery irrigation.
The trial was conducted in the
following variants:

Variant 1 — irrigation with S-
Mmark Il sprinklers, with flow rate
q=31Lmin" (1860 L h), at 0.3
MPa pressure and radius of
operation r 15 m. A square
pattern of placement was used
with  distance  between the
sprinklers a = 1.42r = 21 m, thus
the irrigated area by one sprinkler
was Fi = 2r% = 450 m? and the
intensity i=q/Fi = 4.13 mm/h.

Variant 2 — irrigation with
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anapatm  3a  MUKpPOAbXAyBaHe
~Water Bird VI Clasic” ¢ gebut q =
156 L h™* , npu 0.2 MPa HansiraHe u
paguyc Ha gencrtsue r 5.0 m.
3non3saHa e kBagpaTHa cxema Ha
pasnosiokeHne C  pasCTosiHWe
Mexay anapatute a = 1,42r = 7 m,
npy KOeTo nonsartarta nnoLy, ot eanH
anapatr e Fn = 2r> = 50 m* a
NHTeH3uTeTa e i=g/Fn = 3,12 mm/h.
N3uncnasaHeTo Ha NOMBHUTE
HOpMMU e N3BBbPLUBAHO no
dopmynara:
m=10Ha (b - bAFOB) K(abx.),

mZ.da™, (OxyHuHcku, 1980), KbaeTo
H e pbnbouvHata Ha akTUBHUA
noyBeH cnoit (m); a e obemHaTa
NABbTHOCT Ha noyusata (g cm™); Brns
e npejenHara nosicka BiaroeMHOCT
Ha nousarta (%); PBaros € AosHaTa
rpaHuya Ha onTMMasiHaTa
BnaroobesneyeHocT (%) 1 K(abx.) -
Koe(uuneHT otumTau, 3aryourte ot

n3napeHne npu ObXAyBaHe,
K(abx.)= 20%.

NouBeHaTa B/TXKHOCT e
npocnefeHa B AuHaMuka, Ha

NHTEepBanu oT 10-15 gHM 3a BCUYKK
BapuaHTM Ha onuta U 3a aKTUBEH
NMOYBEH CNON C AbN60OYMHA 60 cm.
Mpobute ca B3eMaHn B Tpu
NoBTOPEHUs nocsorHo npe3 10 cm

[O Abn6ounHa 60 cm M ca
06paboTeHn no Knacmyeckns
TEernoBHO-TepMoCTaTeH MeToa,

CbvbnogaBaHo e fosHata rpaHuiua
Ha onTMMasiHaTa Braroobesneve-
HOCT (Bgros) Aa 6bAe B rpaHuuuTe
mexnay 70-80% ot IMI1B.
OcBexuTesniHn  NOoJIMBKA  ca
peanusmpaHy Asa uav Tpyu NbTU Ha
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Water Bird VI Clasic micro-
sprinklers, with flow rate q = 156 L
h, at 0.2 MPa pressure and
radius of operation r = 5.0 m. A
square pattern of placement was
used with distance between the
sprinklers a = 1.42r = 7 m, thus the
irrigated area by one sprinkler was
Fi = 2r> = 50 m?, and the intensity
i=q/Fi = 3.12 mm/h.

The calculation of the
irrigation rates was done by the
formula:
m=10Ha (b gy,c — by ome) C(spr.),
m>.da*, (Dzhuninski, 1980), where
H is the active soil layer depth (m);
a is the bulk soil density (g cm™);
BLswc is the limit soil water capacity
(%); BLLomp is the lower limit of the
optimum moisture provision (%) n
C(spr.) - coefficient of evaporation
losses during sprinkling,
C(spr.)=20%.

Soil moisture was monitored
in dynamics, at intervals of 10-15
days for all variants and for active
soil layer to 60 cm depth.

Samples were taken in triplicate,
layer by layer each 10 cm to 60 cm
depth and were processed by the
conventional  weight-thermostatic
method. It was observed the lower
limit of the optimum moisture
provision (BLowp) t0 be between
70-80% of LSWC.

The refreshing watering was
performed twice or three times per



[OEH, pasnpegeneHn npean o654,
Ha 06584 1 B crefobeHNTEe YyacoBe
M ca c pasmep 1-2 m*/da.

Mpes 2007 roguHa
eKCNepUMEHTLT €  NPOAbLJ/IXKEH,
rnocpeacTsoM CpaBHUTENHO

N3NUTBaHE Ha KarnkoBO HarosiBaHe,
B CbUeTaHue C MUKPOAbXAyBaHe 3a
oxnaxgalln rnosaMBku, U HanosiBaHe
camMO  4ype3  MUKpOAbXAyBaHe.
BapuaHTuTe Ha onuta ca cregHuTe:

BapnaHt 1 KarnkoBoO
HanosiBaHe B  KoMObuHauus C
MUKPOLbXAYBaHe 3a npoBexaaHe
Ha oxnaxgalim nosiMBkM ¢ anapartu
3a MukpoabxaysaHe ,Water Bird VI
Clasic”.

BapnaHt 2 — HanosiBaHe C
anapatm 3a  MUKpOAbXAyBaHe
~Water Bird VI Clasic” ¢ pebur

q=156 L h™!, npu 0.2 MPa Hansraxe
n pagunyc Ha pgenictBue r = 5.0 m.
3non3BaHa e KkBagpartHa cxema Ha
pa3nosioXeHune C  pascTosiHue
Mexay anapatute a = 1,42r = 7 m,
npwn KOeTo nonaTara nsow, ot eanH
anapatr e Fn = 2r> = 50 m* a
NHTeH3uTeTa e i=g/Fn = 3,12 mm/h.

[Mpu BapwnaHT 1 npucageHute
pes3Hnun ca cHabassaHu C BoAa
ypes cuctema  3a Kankoso
HanosiBaHe C MO efHO MOJIMBHO
Kpnno Ha nexa, pasnosioxXeHo
Mexay [Asara pefa  NIO3UYKWN.
[MonnBHUTE Kpuna ca C BrpageHu
npe3 15 cm kankoobpasysaTenn c
ne6ut 1.0 Lh'. O6embT Ha
nogasaHata nMonMBHa Boja €
KOHTpO/MpaH c BOAOMEpP, MOHTUpPaH
B  HayasZloTo Ha  cucTemara.
OcBexuntenHm NoJINBKK ca
peanMsvpaHn gsa unu Tpu NbTU Ha
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day, in the morning, at lunchtime
and in the afternoon in the amount
of 1-2 m¥da.

In 2007 the experiment was
continued by comparative testing
of drip irrigation in combination
with micro-sprinkling for refreshing
watering and irrigation only with
micro-sprinkling. The trial variants
were as follows:

Variant 1 — drip irrigation in
combination with micro-sprinkling
for refreshing watering with Water
Bird VI Clasic micro-sprinklers.

Variant 2 — irrigation with
Water Bird VI Clasic micro-
sprinklers, with flow rate q = 156 L
h, at 0.2 MPa pressure and
radius of operation r = 5.0 m. A
square pattern of placement was
used with distance between the
sprinklers a = 1.42r = 7 m, thus the
irrigated area by one sprinkler was
Fi = 2r> = 50 m?, and the intensity
i=q/Fi = 3.12 mm/h.

In variant 1, the grafted
cuttings were watered by drip
irrigation system with one lateral
per ridge, located between the two
rows of vines.

The laterals had built-in drop-
formation units every 15 cm with
flow rate of 1.0 Lh™. The volume of
the supplied irrigation water was
controlled by means of water-
meter installed at the beginning of
the system. The refreshing
watering was performed twice or



[OEH, pasnpegeneHn npean o654,
Ha 06584 1 B crefobeHNTEe YyacoBe
n ca c pasmep 1-2 m°/da. 3a uenta
ca M3Mnon3BaHu MUKPOLBXA0Ba/HU
anapatn ,Water Bird VI Clasic” ¢
ne6but q = 156 Lh™, npu 0.2 MPa
HandraHe u paguyc Ha [eilctsue
r=5.0 m. Cxemarta Ha pasnosioxe-
HMe e KBajgpaTHa C pasCcTosAHue
Mexnay anapatute a =1,42 r = 7 m,
npwn KOeTo nonaTtarta nsow, ot eanH
anapat e Fn = 2r¥ = 50 m? a
NHTeH3nTeTa e i=q/Fn = 3,12 mm/h.

Onntute npes Asete roAuHU
ca nposefeHu rno 6/10K0BUSA MeTof,
C [fBa BapmaHTa B y4eTupu
NMOBTOPEHNA, KaTO BCEKWM BapuaHT
nva no 400 npucageHn pesHuun,
nnn no 100 npucapeHn pesHuun B
edHO noBTopeHue. [lpucageHute
pe3HuLM ca 3acafeHn B TUPOBE Ha
pasctoaHue 7-8 cm  mMexay
pesHuuMTe B TMpa U 2 m Mexay
TUpoBeTe.

Pa3sMepbT Ha nNOMMBHUTE W
HanouTeslHA HOpMU e onpejeneH
no chblata MeToAuKa, U3non3saHa
npu CpaBHUTE/IHOTO U3NUTBaHe Ha
AbXAyBaHETO U MUKpOAbXAyBaHe-
TOo, kKato npum BapumaHt 1 oT
dopmynata otnaga K(gbx.)
KoeMUMEeHTBbT, oTuuTaly 3aryéurte
OT M3napeHve npu gbxaysaHe.

JuHamukata Ha noyseHaTa
BNIXHOCT e T[pocrejssaHa B
NHTEepBas OT 7-14 AHW o Abnboun-
Ha 60 cm. lMpobute ca B3eMaHn B
Tpn noBTOpeHus npe3 10 cm u ca
o6paboTBaHM MO  K/lAaCUYeCcKus
TErN0BHO-TEPMOCTATEH METO/.

MartemaTtmnyeckata obpaboTka
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three times per day, in the
morning, at lunchtime and in the
afternoon in the amount of 1-2
m3/da. Water Bird VI Clasic micro-
sprinklers were used with flow rate
q =156 L h*, at 0.2 MPa pressure
and radius of operation r = 5.0 m.
The sprinkles were located in a
square pattern with a distance
between them a = 1.42r = 7 m,
thus the irrigated area by one
sprinkler was Fi = 2r* = 50 m?, and
the intensity was i=qg/Fi 3.12
mm/h.

The trials in both years were
carried out by the block method
with two variants in four replicas,
as each variant consisted of 400
grafted cuttings or 100 grafted
cuttings in one replica. The grafted
cuttings were planted in ridges at a
distance of 7-8 cm between the
cuttings in the ridge and 2 m
between the ridges.

The quantity of watering and
irrigation rates was determined by
the same method used in the
comparative testing of sprinkling
and micro-sprinkling, as from the
formula in Variant 1, C(spr.) -
coefficient of evaporation losses
during sprinkling was dropped.

The soil moisture dynamics
was monitored at intervals of 7-14
days to 60 cm depth. Samples
were taken in triple replicates at 10
cm and were processed by the

conventional  weight-thermostatic
method.
The mathematical data



Ha [aHHUTe e Wu3BbpleHa Mo
MeToAa Ha AMCMEPCUOHHUSA aHan3
NP HUBA Ha [OCTOBEPHOCT Ha
pasnivkute (kputepun Ha CTIOLEHT)
p=5,0 %, p=10 % n p=0,1 %
(AnmoBa n MapuHkos, 1999).
VIkoHOMMYyeckaTa oOuUeHKka e
n3BefeHa Ha OCHOBa CTOMHOCTUTE
Ha cregHWUTe nokasaTenun: cpefeH
poobus (6p./ha), obwa npoaykums
(BGN/ha), NpoOun3BOACTBEHM
pasxoan (BGN/ha), uucTt poxop
(BGN/ha), cebecToiHOCT
(BGN/6p.), HopMa Ha
peHTabunHocT, %. 3a onpeaensHe
Ha NPOM3BOACTBEHUTE pas3xoan ca
pa3paboTeHn noAapobHU TEXHOsOo-

TMYHU KapTu, nocpeacTBOM
pPa34YeTHO-KOHCTPYKTUBHUSA ~ METO.
(Hukonos, 1997). MatepuanHute

B/IOXXEHUST Ca OCTOMHOCTEHM MO
AeicTBalM nasapHM LEHW KbM M.
nekemspun 2014 r., a Tpygosute —
MO HOPMW U pasuEeHKKU, U3MON3BAHN

B WNB-MneBeH. CTolHOCTHaTa
OUEeHKa Ha  npogykumsta  oT
MbPBOKIACHU npucageHun

BKOPEHEHWN N03M € M3BbpLUeHa Mo
cpefHa peanun3a-UnMoHHa LeHa OoT
2,28 neea 3a 1 06p., CbINacHo
NHpopmauuaTa Ha HauymoHanHuA
CTaTUCTUYECKN MHCTUTYT.

PE3YJITATU N OBCBbXOAHE
MpPOUEHTHT Ha MNbLPBOKIACHU-
Te /1031 e Hali-BaXHUAT nokasarten
npuv NPon3BOACTBOTO Ha NpucageHn
BKOpPEHEeHN o3n. CTOMHOCTUTE Ha

nokasarens, nosly4YeHu oT
CPaBHUTE/IHOTO  M3NWTBaHE  Ha
AbXOyBaHE U MUKPOAbXAyBaHe

npe3 2006 r. ca MHOro 61u3KNn,
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processing was carried out by the
method of analysis of variance at
confidentiality levels of the
differences (Student’s criteria) p =
5.0%, p = 1.0% and p = 0.1%
(Dimova and Marinkov, 1999).

The economic assessment
was made on the basis of the
values of the following indicators:
average Yyield (pc./ha), total
production (BGN/ha), production
costs (BGN/ha), net income
(BGN/ha), prime cost (BGN/pc.),
rate of profitability, %. For
determining the production costs,
detailed technological charts were
worked out based on the estimated
constructive  method  (Nikolov,
1997).

The material investments were
evaluated at the current market
prices by December 2014, and the
labour costs — based on rates and
wages used in IVE - Pleven. The
estimated value of premium
grafted rooted vines production
was done at the average market
price of 2.28 BGN for 1 pc,
according to information of the
National Statistical Institute.

RESULTS AND DISCUSSION
The rate of premium vines
was the most important indicator in
the production of grafted rooted
vines. The indicator values
obtained from the comparative
testing of sprinkling and micro-
sprinkling in 2006 were very close,
respectively 34.0% and 32.0%



CboTBeTHO 34,0% un 32,0% (dwur. 1).
Pasnukata He e  [gokasaHa
CTaTUCTMYECKUN, KOETO O3Ha4YaBa, ye
3a nogAbpxaHe Ha OnTuMasieH
pexum 3a HanossBaHe B J1030BO
BKOpeHwMwe  morat ga  ce
npunarat 1 gara metoja.

(Fig. 1). The difference was not
statistically proven, meaning that
for maintaining optimal regime of
irrigation in vine nursery both
methods could be applied.
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npe3 2006 r. n 2007 r.

Fig. 1. Obtained rate of premium vine propagation material

during the

comparative testing of irrigation methods in vine nursery in 2006 and 2007

OcurypsiBaHeTO Ha Heobxoau-
MuUS noJsiMBeH pPeXUM npwu
oTrnexpaHe Ha  npucageHuTte
I030BW PE3HNLUN BbB BKOPEHWUMLLE
€ CBPb3aHO C OCbLLEeCTBABAHETO Ha
KanutasiHu BJIOXKEHUA 3a npuaoou-
BaHe Ha HarnouTesiHa UHCTanauus,
KakTo 1 ekcnnoTauMoHHM pasxoam
BbB BPb3Ka C €XerogHust MOHTax n
AEMOHTaX Ha YCTPOWNCTBOTO.
MpueTto e, 4ye eKCnIoTauuoOHHUAT
CPOK Ha HarnouTenHaTa MHCTanauns
e 15 roguHu, KoeTo hopmumpa
aMmopTmM3auMoHHa HopmMa B pasmep
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The ensuring of the
necessary irrigation regime in
growing grafted vine cuttings in the
nursery was related to -capital
investments for the acquisition of
an irrigation system, as well as
operating expenses in connection
with the annual installation and
removal of the system.

It was assumed that the lifespan of
the irrigation system was 15 years,
which formed the depreciation rate
of 7%.




Ha 7%. CTOMHOCTTa Ha NnosimBHaTa
BOJA € Ka/iky/lMpaHa Bb3 OCHOBa
pasxoguTe 3a cHabasiBaHe, upes
COOCTBEH COHAAXEH KnajeHeL,.
JaHHuTte, NOCOYEHU B
Tabnmuya 1 nokassarT, Ye cymaTta Ha
ekcnnoartauMoHHUTe pasxoanm 3a
HanosiBaHe, OCbLLECTBEHN  MNpwu
NPUIOXEHNETO Ha MUKPOABXAyBa-
He, npeBuwWaBa c 5,7% cymaTta Ha
peasiuspaHnuTe  BIOXEHUA  Mpwu
BapuaHTa C AbXAyBaHe. Bbnpeku
ToBa, obularta cyma Ha Npou3BOA-
CTBEHMUTE pasxoan npu nbpBUA
MEeTO[, Ha HanosBaHe e Mno-mMaska,
Karto cnencrteMe  OT  MO-HUCKKUA
[06MB NbpBOK/IACHM 06/1aropoAeHu
nosn (c 2400 6p./ha), pecnekTnBHO

no-mMaskusi  pasxof Ha  Tpya,
CBbp3aH C MeponpuATMATa Mo
npuénpaHe Ha  npoaykuusTa.

NlornyeH pesyntat e no-Huckarta
CTOMHOCT Ha peanusnpaHus 4ucT
[0OX04 NPy MUKPOABXAYyBaHeTo (C
27,3%), wn3uncneHa karto pasnuka
Mexay CTOMHOCTTa Ha obuwaTta
NPOAYKUMS W NpPOM3BOACTBEHUTE
pasxoau, cnpsmo BapuaHTa,
HanosiBaH MOCPeACTBOM [AbXayBa-
He.  WHTerpanHMAT  nokasaTten,
oTumTal, pasmepa Ha WKOHOMM-
yeckms eqieKkT OT HanosiBaHeTo —
HopmaTa Ha peHTabunHoCT,
nputexasa 61M3KNU CTOMHOCTU NpwU
ABata  u3cfiefBaHu  BapuaHTa,
KOeTo He dhopmupa ChblUecTBeHa
pasiMka No  OTHOWEHWEe  Ha
MKOHOMUYecKaTa LenecbobpasHocT
Ha CpaBHsiBaHUTE meToaM.
LLINPOKMAT KOMMNMEKC OT hakTopw,
BMSIEWLM BbPXYy MNpPOLEHTA Ha
MbPBOK/IACHUA J1030B  NocagbyeH
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The value of irrigation water was
calculated based on the cost of
supply by own drilled water well.

The data in Table 1 showed
that the amount of operating costs
for irrigation, incurred for micro-
sprinkling exceeded by 5.7% the
amount of the realized investment
for the variant of sprinkling.

However, the total production
costs in the first method of
irrigation were less, as a result of
the lower yield of premium grafted
vines (2400 pcs./ha), respectively
the lower cost of labour for
harvesting the production.

The logical result was the lower
value of the realized net income
with micro-sprinkling (by 27.3%),
calculated as the difference
between the value of the total
production and the production
costs, compared to the variant
irrigated by  sprinkling.  The
integrated indicator accounting the
economic impact of irrigation - the
rate of return, had similar values
for the two variants of the study,
which did not form a significant
difference in terms of the economic
viability of the compared methods.

The wide range of factors
influencing the rate of premium
vine propagation material



maTtepvas, onpegens  M3KIuu-
TE/THO  HUCKOTO  paBHMWE Ha
neyanbarta, yctaHoBeHa Ha 6asa
Npekun Npon3BOACTBEHM pa3xoapm.

determined the extremely low level
of profit established on the basis of
direct production costs.

Tabnmua 1. WNKoHOMUMYecKn edieKT OT MNpPUIoXKEeHMeTO Ha AbXayBaHe U

MUKpPOLbXAYBaHe,
n3nmntaHu npes 2006 r.

KaTo MeToaun 3a HarnosdBaHe Ha Ji030BO BKOpeHwWuLlie,

Table 1 Economic effect of sprinkling and micro-sprinkling as irrigation methods

in vine nursery, tested in 2006

Mokasarenu M3nntBaHu MmeToam 3a HarnossaHe npes 2006 r.
Indicators Tested irrigation methods in 2006
ObXayBaHe MUKpOAbXAyBaHe
sprinkling micro-sprinkling

CpepgeH pobus, 6p./ha 40800 38400
Average vyield, pc./ha
O6uwa npoaykuus, BGN/ha 93024 87552
Total production, BGN/ha
MpounssoacTeeHn pasxoan, BGN/ha 73011 72998
Production costs, BGN/ha
B T.4. 3a HarnosBaHe: 3624 3832
including for irrigation:
- MaTepuanHu 414 552
- material
- TPyLOBU 3000 3000
- labour force
- aMOpPTM3aUNOHHN OTYNCIEHNS 210 280
- depreciation
Uuct goxoa, BGN/ha 20013 14554
Net income, BGN/ha
CebectoiHocT, BGN 3a 1 nosunuka 1,79 1,90
Prime cost, BGN per 1 vine
Hopma Ha peHTabunHoct, % 27,4 19,9

Rate of profitability, %

[Mpeasua WMPOKOTO NMPUIoXe-
HMe B MnpakTMKaTta Ha KankoBOTO

HanosBaHe, npe3 2007 roguHa
eKcrnepumMeHTanHara paboTa
npoAb/nkaBa CbC  CpPaBHUTESIHO

M3NMTBaHe Ha KankoBO HanosiBaHe,
B KOMOGUHALUNS C MUKPOAbLXAyBaHe
M camMo  MUKpoAbXAyBaHe  3a
HanosiBaHe B /1030BOTO BKOPEHUN-
we. M36opbT Ha ONUTHW BapUaHTK
Ce OCHOBaBa Ha Bb3MOXHOCTUTE 3a

329

Given the widely used drip
irrigation in practice, in 2007 the
experimental work continued with
a comparative study of drip
irrigation, in combination with
micro-sprinkling and only micro-
sprinkling for irrigation in the vine
nursery.

The choice
variants was

of experimental
based on the



peasiM3aunsa Ha CUHepruyeH eqekT,
cbyeTaBalikm npeguMMmcTBaTa Ha
ABarta MeToa. MonyyeHnAaT
MPOLEHT NbPBOKMACHW /103K, MNpU
BapnaHT 1 (KankoBO HanosBaHe,
CbyeTaHO C  MUKPOABLXAyBaHe)
npesuwasa ¢ 13,9% npoueHTLT Ha
MbpPBOKIACHMA J1030B MNocagbyeH
Martepuan npuv BapuaHTa, Hanos-
BaH, NOCpeACTBOM MUKPOAbLXAyBa-
He (dur. 1). Pa3nvkarta e ctatucTtu-
yeckun [oKasaHa, KOeTo [Jasa
OCHOBaHMe Ha TBbLpPAEHNETO, ue
KankoBOTO HarnosiBaHe ocurypsisa
Nno-BMCOK MPOLEHT Ha NbpBOK/IAC-
HWA N030B NocagbyeH maTepuas.
KOMGMHMPaHOTO npunoxeHue
Ha Kankoso HanosisaHe c
MUKPOABbXAYBaHe 3a OCBEXUTEsSTHU
NMOSIBKWN € CBbP3aHOo C nosullaBaHe
pasmepa Ha KanutanHuTe
B/IOXKEHUSA W MO-BUCOKN TPYyLOBU
pasxoau, BbB Bpb3Ka c
ocbllecTBABaHUTE eXerogHo
MOHTaXHU U AEMOHTaXHW AeAHOCTH
(Tabnuua 2). B pesyntaT Ha TOBa,
cymata Ha ekcnnoatauuoHHUTe
pa3xoAn 3a HarnosiBaHe Mnpu TO3n
BapuaHT e rno-Bucoka ¢ 47,6% oT
cymata Ha  pasxogute  npwu
BapuaHta Ha OTrnexgaHe Ha
BKOPEHEHUTE PEe3HNLM B yC/10BUATA
Ha MuKpoabXayBaHe. [locoyeHaTa
pas/fivka ce Ab/IKU Ha yBeNuyeHune-
TO Ha pa3xoguTte 3a amopTu3auuma
Ha HarnouTeNHUTE CHOPBLXEHUA — C
35,0%, TpypoBuTe pasxogu C
33,4% n pa3xoguTte 3a cHabgsBaHe
C nonneHa Boga — cbe 107,5%.
[Jo6MBLT OT  MbPBOK/IACHM
obniaropofieHn n1o3n, peanuavpaH
OT eAvHWua nJow, npu nNbpBUA
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opportunity of synergies,
combining the benefits of both
methods. The obtained rate of
premium vines in variant 1 (drip
irrigation combined with micro-
sprinkling) exceeded by 13.9% the
rate of premium vine propagation
material in the variant irrigated by
micro-sprinkling (Fig. 1).

The difference was statistically
proven justifying the assumption
that drip irrigation had provided a
higher rate of premium vine
propagation material.

The combined application of
drip irrigation with micro-sprinkling
for refreshing watering was related
to increasing the amount of capital
investment and the higher labour
costs for the annual installing and
removing of the system (Table. 2).

As a result, the amount of
operating costs for irrigation in this
variant was higher by 47.6% of the
total expenses for the variant of
growing the rooted cuttings under
the conditions of micro-sprinkling.

That difference was due to the
increase in depreciation costs of
irrigation facilites - by 35.0%,
labour costs - by 33.4% and the
cost of supplying irrigation water -
by 107.5%.

The yield of premium grafted
vines obtained from a unit of area
in the first variant of irrigation



BapuaHT Ha HanosiBaHe,
npesuwansa ¢ 31,9% TO3K, NOSy4eH
Npy BapuaHTa C MUKPOABbXAYyBaHe.
ToBa onpegens wn no-Bucokara
cyma Ha obwaTta npoaykuus — c
38030 BGN/ha. YBenuyeHueto
Hanmb/IHO KOMMEHCcMpa Mo-BUCOKUTE
pasxoan, CBbp3aHu C peannsayms-
Ta Ha MNOJMIMBHUA pPexum npu
yC/OBMSITA Ha KankoBO HarosiBaHe,
B CbyeTaHMe C MUKPOAbXAyBaHe U’
NnoBULLEHNTE  TPYyAOBM pasxoau,
B/IOXEHW 3a NpubupaHe Ha AoNbi-
HUTEJTHO NnoJslydeHaTa NPoAYKUNA.

exceeded by 31.9% the yield from
the variant with micro-sprinkling.

That determined the higher
amount of total production - with
38030 BGN/ha. The increase
compensated in full the higher
costs for the implementation of the
irrigation  regime  under the
conditions of drip irrigation in
combination with micro-sprinkling
and the higher labour costs for
harvesting the additionally
obtained production.

Tabnuua 2. IKoHOMUYeckn eekT OT NPUNOXKEHNETO Ha KarnkoBO HarnosiBaHe, B
cbyeTaHue C MUKPOABXAYBaHE N MUKPOLbXAYBaHe, KaTOo METOAM 3a HanosiBaHe
Ha NN030B0O BKOPEHWNLLE, u3nutanu npes 2007 T.

Table 2. Economic effect of drip irrigation in combination with micro-sprinkling
and micro-sprinkling as irrigation methods in vine nursery, tested in 2007

Mokasarenu M3nntBaHu meToam 3a HanosisaHe npes 2007 .
Indicators Tested irrigation methods in 2007
KankoBo ¢ MUKpPOAbXAYyBaHe
MUKPOABbXAYBaHe micro-sprinkling
Drip with micro-
sprinkling

CpepgeH pobus, 6p./ha 69000 52320
Average vyield, pc./ha
O6uwa npoaykuus, BGN/ha 157320 119290
Total production, BGN/ha
MpousBoacTeeHn pasxoan, BGN/ha 76397 75712
Production costs, BGN/ha
B T.4. 3a HarnosBaHe: 5982 4053
Including for irrigation:
- MaTepuanHu 1604 773
- material
- TPyAOBU 4000 3000
- labour force
- aMOpPTM3aLUNOHHN OTYNCIEHNS 378 280
- depreciation
UucTt goxon, BGN/ha 80923 43578
Net income, BGN/ha
CebecTtoitHocT, BGN 3a 1 no3unyka 1,11 1,45
Prime cost, BGN per 1 vine
Hopma Ha peHTabunHoct, % 105,9 57,6

Rate of profitability, %
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[[eHepupaHuUAT UYUCT  [A0XO4
npu NbPBUA  U3NUTBAH BapuaHT
npesvwasa c 85,7% cymata Ha
nokasarena npu BapuaHTa Ha
MUKpogbxayBaHe. CebeCTONHOCT-
Ta Ha epgHa  obnaropofeHa
BKOpEeHeHa /03nyka ce CHmxasa C
23,4%, a Bb3BpbLlAEMOCTTa Ha
B/IOXEHUATa, un3paseHa nocpes-
CTBOM HOpmaTa Ha peHTabuHOCT,
HapacTtBa c 83,9% B cpaBHeHue C

BapuaHTa Ha HanosBaHe Ha
N030BOTO BKOpeHunuwie, nocpes-
CTBOM MUKpPOABLXAYBaHe.

n3BO4U

MonyyeHnTe pesyntatm ot
npoBeaeHOTO npes 2006 .
CpaBHUTENHO n3nuTBaHe Ha
AbXayBaHe U MUKpPOAbXAyBaHe
nokassart, 4Ye W [Asata MeToja

ocurypsisaT HeobxoguMnTe TEexXHO-
NOTMYHN U3NCKBAHWS 3a HanosiBaHe
Ha /1030BO BKOpPeHunuiie. Pasnuka-
Ta B MNOMYyYEHUS MPOLEHT MbpPBO-
KMaCHN 1031 € HeCbLLLECTBEHA U He
ce foKas3Ba CTaTUCTMYECKM.

Pe3yntatute oT NpoBeAEeHOTO
n3cnepBaHe npes 2007 r.,
Hamupawm wn3pa3 B MO-BUCOKUSA
MPOLIEHT Ha NbPBOKNACHMSA /1030B
nocagbyeH  martepvas,  gasar
[OCTaTb4yHO OCHOBaHMEe pga ce
npegnoyeTe KankoBOTO HanosiBaHe
3a cHabgsBaHe Ha N03UYKUTE C
BOAA, a MUKPOAbXAYyBaHETO Ada ce
M3non3Ba 3a Ooxnaxaawm MnosvBKY
N peryivpaHe Ha MUKpOo-KanmaTa
BbB BKOPEHU/MLLETO.

Bucokarta HopMma Ha
peHTabunHoct — 105,9% ouepTaBa
KankoBOTO HanosiBaHe, KOMOVHMpa-
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The generated net income in
the first tested variant exceeded by
85.7% the amount of the indicator
in the variant with micro-sprinkling.
The prime cost of a grafted rooted
vine was reduced by 23.4%, and
the rate of return on investment,
expressed in terms of rate of
profitability was increased by
83.9% in comparison with the
variant of vine nursery irrigation by
micro-sprinkling.

CONCLUSIONS

The obtained results from the
comparative  testing of drip
irrigation  and  micro-sprinkling
carried out in 2006 indicated that
both methods had provided the
necessary technological
requirements for irrigation of vine
nursery. The difference in the
obtained rate of premium vines
was insignificant and not proven
statistically.

The results of the study in
2007 revealing a higher rate of
premium vine propagation
material, justified drip irrigation to
be chosen for providing water to
the vines while micro-sprinkling to
be used for cooling watering and
microclimate regulation in the
nursery.

The high rate of profitability —
105.9% outlined drip irrigation,
combined with micro-sprinkling for



HO C  MUKpOAbXAyBaHe  3a
OCBEXUTE/THU MOJINBKM KaTo
NKOHOMMYECKM  Hall-uenecbobpa-

3eH BapuaHT 3a HanosBaHe Ha
NN030BO BKOPEHUSNLLE.
CbuyeTaBaHeTO
MeToga no3sosnsiea na ce
npeoonear HefocTarbuuTe,
yCTaHOBEHM MPU CaMOCTOATENTHOTO
npuaoxeHue Ha KankoBOTO
HanosBaHe BbB BKOPEHW/ULLE BbB
Bpb3ka C nogabpxaHeTo Ha
aTMocpepHata B/I@XHOCT, KOeTo
Cb3[aBa YyC/i0BMA 3a MoBuLIaBaHe
Ha MKOHOMMYEcKMs edekT OoT
npon3BoACTBEHaTa AENHOCT.

Ha ABarta
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PE3HOME

Plum pox virus e NnpuYnHNTENAT Ha
Hali-onycTolwuTeNIHata BupycHa 6onect
npu smga Prunus, HapeyeHa Wwapka. Ta e
npuuvHMIa LWeTM 3a MWINOHU €eBpo
OTKaKTO 3a MbpBU NbT Ce € NosiBuaa npes
1918. TbpBOTO HayyHO cBefeHuWe e
ny6/MKyBaHo OT ATaHacoB npes 1932.

PacTteHusiTa roctonpueMHuUUM ¢
WKOHOMWYECKO 3HAyYeHMe ca CUHSA C/vBa,
npackoBa W Kaicusi, HO u3cnefBaHusATa
nokaseaT CbllO W HAKOM TPEBOXHU
HaMuMst Npy  Yepewara W BULLHaTA.
CKOpOLIHM M3criegBaHus nokasear, ve ca
OTKPUTU [AEBET MOJIEKY/IAPHO pPa3/INyHK
wama Ha PPV.

3a no-3agbNboyeHo oOno3HaBaHe
Ha Bupyca ca CbbpaHu 64 npobum oOT
pasnMyHM 4Yactu Ha bBbarapusa, kouto

SUMMARY

Plum pox virus is the causative

agent of the most devastating viral
disease on Prunus species, called
Sharka. It has caused millions of Euro

loss since its first appearance in 1918.
The first scientific report was published by
Atanasoff in 1932.

The economically important host
plants are the plum, peach and apricot but
studies show some disturbing
occurrences on cherry and sour cherry as
well. Recent studies show that nine
molecularly different PPV strains have
been discovered.

For better understanding of the
virus, 64 samples were collected from
different parts of Bulgaria and were
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6sixa m3npateHy No KOHBEHUMOHasHaTa
nowa Ao YHrapusa Bbpxy FTA memb6paHu.
32 npobu ca nogbpaHn OT UBETHaTa
TbKaH, 32 nNpobwu ca B3eTW OT SIMCTHaTa
TbkaH. OTKpuMBaHeTO W ycnosuaTa 3a
CbXpaHeHue ca W3NMTaHW KaTto e
usnonssaHa FTA membpaHa.

Cnopef, pesyntatuTe B LBeTHUTE
npobu ca ycrtaHoBeHn PPV-D, M, Rec
n3onatm u CMeceHu UHekLmmn. JIncTHuTe
npobn B MOMEHTa noAnexar Ha
JOMb/IHUTENHN NpOy4YBaHUSA. Hsakou oOT
npevmyuiectsata Ha FTA kapToHuTe ca
NIECHOTO CcbbupaHe Ha npobu, 6BP30TO
oTyMTaHe ” YAOOHOTO npeHacsHe Ha
npo6u Jopu A0 ApYyrn Abpxasu. Bbrnpeku
TOBa TO3M METOZ UMa OrpaHuYeHusi, Tbil
Karto no Bpeme Ha eKkcnepumeHta ce
CNyyBaT M HAKOWM OTpuLaTesHU pesy/iTa-
M, U ca HeobXoAMMU [OMbJ/IHUTESTHU
uscneBaHus 3a f[a Ce  ycTaHoBWU
HafexaeH NpoToKo.

KntoyoBn pgymun: PPV, wawmose,
FTA®, PHK, cbbupaHe Ha npobu

CbkpaweHusa: PPV = Plum pox
virus; FTA® = Flinders Technology
Associates; RT = o6paTHa TpaHCKpunums;
PCR = nonvmepasHa BepmxHa peakums

YBO/.

Plum pox virus (+ssRNA) e
yneH oT cemelicTBo Potyviridae,
npegasa ce upe3 apugn (INCTHU
BbLIKM - 6.M.) MO HENEepPCUCTEHTEH
HauMH, Kato ToBa €  HaWl-
ONYyCTOLNTENHNA MNPUYMHUTEST Ha
BMPYCU MO KOCTUNKOBUTE AbpBETa.
MbpBUTE CMMMITOMWU ca Habnwoaa-
BaHM npe3 1917/18 npu cuHATa
chmBa B bbarapusa, a nbpBuAT
Joknaj e HanpaseH npe3 1932 ot
ATaHacoB. [TbpBMAT poknag 3a
KOCTU/IKOBM M/1I040BE C WMKOHOMU-
yecko 3HauyeHne B YHrapua e
HanpaBeH OT Szirmai 3a Kailcuu
(1948), ot Husz un Klement 3a

posted by conventional mail to Hungary
on FTA membranes. 32 samples were
originated from flower tissue, 32 samples
were from leaf tissue. The detection and
the storage conditions were tested by
using FTA membrane.

According to the results PPV-D, M,
Rec isolates and mixed infections were
identified from the samples. The leaf
samples are currently under further
studies. A few advantages of the FTA
Cards are easy sample collection, rapid
detection and convenient sample
forwarding even to other countries.
However this method has limits, since
during the experiment some negative
results also occurred, further studies are
necessary to establish a reliable protocol.

Key words: PPV, strains, FTA®,
RNA, sample collection

Abbreviations: PPV = Plum pox
virus; FTA® = Flinders Technology
Associates; RT = reverse transcription;
PCR = polymerase chain reaction

INTRODUCTION

Plum pox virus (+ssRNA) is a
member of the Potyviridae family,
transmitted by aphids in a non-
persistent manner and it is the
most devastating viral causative
agent on stone fruit trees.

The first symptoms were observed
in 1917-18 on plums in Bulgaria,
and the first report was taken in
1932 by Atanasoff. The first report
from the economically important
stone fruits in Hungary was taken
by Szirmai from apricot (1948), by
Husz and Klement from plum
(1950) and by Németh from peach
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cuHmTe cnuen (1950) n ot Németh
3a npackosute (1963). PPV
3apas3siBa He camMO KOCTWJ/IKOBWU
nnogose, Ho 1 6agemute (Pribék
et al., 2001), kakTO M TpbHKaTa
(Salamon and Palkovics, 2002),
KOATO € eCcTeCcTBeH [AMB T[OCTO-
NMPMEMHUK, KOWTO  3acTpallasa
OBOLUHMTE rpaguHu. bonectta
lwapka onpegena  WU3KIYUTESTHO
CBETOBHOTO  MPOM3BOACTBO  Ha
KOCTUIKOBM NJI0L40BE U MPUUYNHABA
et 3a MWIMOHM €eBpPO BCSKa
rognHa (Cambra et al., 2006).
CKOpOWHN npoyyBaHMsa rokassBar
HamMuve Ha [OeBeT MOJIEKY/IAPHO
pasnnyHn wamose Ha PPV. Tpu
wama (PPV-M, PPV-D n PPV-Rec)
npeo6nagasat (Dallot et al., 1998;
Myrta et al.,, 1998; Glasa et al.,
2004), a ppyrMte wecTt umart
crneuntmnyHn  reorpadockn  pasmno-
NOXEHUS UK Cce cpeLlart psako.
FTA® (Flinders Technology
Associates) Card (WHATMAN) e
XMmmyeckn obpaboTeHa uNTbp-
Ha  XapTma  cb3gageHa  3a
CbbupaHe U1 CbxpaHeHue npu
CcTallHa Temneparypa Ha 6uonoru-
yeckn npobu 3a OAHK aHanms. FTA
KapTuTe ca LWMPOKO U3Mos3BaHun 3a
npoobu u cbxpaHeHne Ha [OHK.

MpunoxmnmocTTa Ha Tasu
TexHosormss obxsawa obnactu
Kato topuaunyeckarta, Hanpumep

C/lydan Ha cekcyaslHu npecTbrie-
Hna (Fujita and Kubo, 2006),
MeauuMHaTa, Hanpumep 4oBeLlka
Bupyconorua (Gustavsson et al.,
2009), KkakTO WK pacTuTesiHa
natonorua (Owor et al.,, 2007;
Grund et al., 2010). Moxe ga 6bae

(1963). PPV infects not only stone
fruits but almond (Pribék et al.,
2001) and blackthorn (Salamon
and Palkovics, 2002) as well,
which is a natural wild host species
endanger orchards as a reservoir.

Sharka disease heavily determines
the world’s stone fruit production,
and causes loss of Euro millions in
every year (Cambra et al., 2006).

Recent studies have demonstrated
the occurrence of nine molecularly
different PPV strains. Three strains
(PPV-M, PPV-D and PPV-Rec) are
in majority (Dallot et al., 1998;
Myrta et al.,, 1998; Glasa et al.,
2004) and the other six have
specific geographical locations or
infrequent occurrence.

The FTA® (Flinders
Technology  Associates) Card
(WHATMAN) is a chemically

treated filter paper designed for the
collection and room temperature
storage of biological samples for
DNA analysis. The FTA Cards are
widely used for DNA sampling and
storage. The adaptability of this
technology covers the fields of
forensic, like sexual offence cases
(Fujita and Kubo, 2006), medical
fields as human virology
(Gustavsson et al., 2009), and
plant pathology (Owor et al., 2007,
Grund et al., 2010) as well.

It can be applied to a wide range of
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npuaoXeHa 3a LWNPOoK AnanasoH oT
OMOIOTMYHN  U3TOYHULUM,  KaTto
Hanpumep  pas/IMYHN  TEeNeCHU
TEYHOCTW, pPacTUTE/IHA TbKaHU W
G6aktepuanHn  kyntypu.  MHoro
BMAOBE OMOJIOTMYHN  eK3eMMN/Isapu
BeYe ca U3nuTaHu Ypes npobm u ca
06paboTEHN HAKOSIKO pacTUTEsSTHU
natorein B PCR u RT-PCR.
CbxpaHeHueTo Ha [AHK npobu e
MHOro no-gobpo npu cTarHa
TeMmnepartypa, OTKoNKoTo npu PHK
npo6bute. Pasnagbt Ha PHK
3aBUCM OT Temneparypara Ha
CbXpaHeHne N BuAa Ha KnetkaTta,
KOATO CbAbpXa HykJ1enHosaTa
kncennHa. PHK B knetkute Ha
603alHNUMTE € cTabunHa B
npoab/KEHNE Ha f[Ba WM TpuU
Meceua npu cTailHa Temneparypa,
HO B pacTUTE/IHATE K/EeTKA TOo3u
nepuog OT BpemMe e camMo OT net
no pecetr aHm (Natarajan et al.,
2000). Ot pgpyra cTpaHa, cnopep
Roy n Nassuth (2005), oTkprBaHe-
TO Ha PHK BupycK OT pactutesiHu
TbKaHHM OTnevyaTbuy € Bb3MOXHO
cnep meceun cbxpaHeHue B FTA
KapTa npu ctailHa Temneparypa.

LlectaeceT n yetupu npobu
OT pacTuTesiHa TbkaH ca cbbpaHu
OT pas3/inyHu YacTn Ha Bbarapus,
KaTo ca u3nparteHu no KOHBEHLMO-
Ha/iHaTa nowa A0 YHrapus, Bbpxy
FTA kaptn. 32 npobu ca nogdpaHn
OT uBeTHaTa TbkaH, 32 npobu ca
B3eTW OT JiIMCTHaTa TbKaH. Tesu
npobu ca nscnefBaHn 3a Ha/mune
Ha PPV.

biological sources such as different
body fluids, plant tissues and
bacterial cultures.

Many kinds of biological specimen
have been already tested to
sample and process several plant
pathogens in PCR and RT-PCR.

The storability of the DNA
samples, are much better on room
temperature, then the RNA
samples’. The degradation of the
RNA depends on the storage
temperature and the type of the
cell which contains the nucleic
acid. RNA in mammalian cells is
stable for two or three month on
room temperature, but in plant
cells this period of time is only five
to ten days (Natarajan et al.,
2000).

On the other hand, according to
Roy and Nassuth (2005) the
detection of RNA viruses from
plant tissue prints is possible after
months of storage in FTA Card on
room temperature.

Sixty-four plant tissue
samples were collected from
different parts of Bulgaria and were
posted by conventional mail to
Hungary on FTA Cards. 32
samples were originated from
flower tissue, 32 samples were
collected from leaves. These
samples were investigated to the
presence of PPV.
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MATEPVANT N METO4U

Mpobute ca NpuUroTBeHu OT
LUBETOBE W JIACTa Ha pPas/INYHu
coptoBe Prunus domestica npes
2013 n 2014. Pa3nnyHuTe npobu
npousnnsar oT pas/IM4yHM MEeCTO-
obutaHna B Bbrapus, cbbupaHu
CbWO MNO pasIM4HO  BpeMe.
Mpobute ca noctaBeHn B 1x PBS
6yhep (cbocdhaT-6ydhepupaH
domsnonornyeH pastsop, pH 7.4),
kato e npunoxeH 100 ul
pacTuTesieH xomoreHat Bbpxy FTA
knacuyecka kapta (Whatman) 3a
cbbupaHe N cbxpaHeHne Ha PHK.
KapTuTe ca m3cyweHu Ha craliHa
Temneparypa, U ca usnpareHu no
KOHBEHUMOHaNHaTa nowia B M/vK
bo bypanewa, YHrapua. Kaptute
ca CbXpaHeHM npu  CTaiHa
Temnepatypa. 3a nogrotoBkara Ha
komnnemeHTapHa OHK e B3eT 2
mm AUCK OT KapTaTa, ype3 Harris
Uni-Core Micro Punch, kato e
n3mut Asa nbtm ¢ 200 pl FTA
npeuncteaw, peaktme B PCR
enpysetka. Cres M3MUBAHETO,
npobute ca WHKYoupaHm 3a 5
MUHYTK B TE-1 6ydpep npu ctariHa
Temnepatypa, wu3scyweHun 3a 60
MWUH MpW CcTaliHa Temneparypa U
n3non3BaHn Hanpaso B RT-PCR.
O6patHata TpaHckpunuma (RT)
(Maiss et al., 1989) e nssbplueHa c
MAT obpartHo OpUEeHTMpaH
nparimep, pasnosnioxeH npun 3’ kpas
Ha nosin-A onawikarta Ha Bupyca.
3a fa ce NOTBbLPAM HA/IMYMETO Ha
PPV, M4 (rev) n Sprimer (3a)
Potyviridae ca N3nosi3BaHu
cneumduyHmn npanmepn 3a PCR
HacoyeHn kKbMm 3'NIb-5'CP pervoH

MATERIAL AND METHODS

Samples were prepared from
flowers and leaves of different
Prunus domestica cultivars during
2013 and 2014. The different
samples were originated from
variant locations of Bulgaria and
the time of collections were
different as well. The samples
were ground in 1x PBS buffer
(Phosphate-buffered saline, pH
7.4), and 100 pl plant homogenate
were applied on the FTA Classic
Card (Whatman) for RNA
collection and storage. The cards
were dried at room temperature,
and were sent by conventional mail
in an envelope to Budapest,
Hungary. The cards were stored
on room temperature. For cDNA
preparation 2 mm disc was taken
from the Card by the Harris Uni-
Core Micro Punch and two-time
washed with 200 pl of FTA
Purification Reagent in the PCR
tube.
After the washing steps the
samples were incubated at 5 min
in TE™ buffer at room temperature,
dried 60 min at room temperature
and directly used in the RT-PCR.
RT (Maiss et al., 1989) was
conducted with M4T reverse
orientated primer, located at the 3’
end, at the polyA tail of the virus.
To confirm the presence of PPV,
M4 (rev) and Sprimer (for)
Potyviridae specific primers were
used for the PCR targeted the
3'NIb-5’'CP region (Chen and
Adams, 2001).

338



(Chen and Adams, 2001). 3a
onpefensaHeTo Ha Wama ca
n3nonssaHn mm5, mD5, mM3 u
mD3 npaiimepu (Subr et al., 2004)
B nested PCR, npuioxeHu npu
PCR npopgykT Ha Sprimer-M4 PCR,
Haco4yeHn KbM pekoMObuHauMOHHAa
TOYKa pasnonoxeHa B 3’ kpal Ha
NIb ren (Tabnuua 1, ®ur. 1).
Pe3syntatnte ca nposepeHn u4pes
ren enektpodopesa B 2.5%
arapo3seH ren (dwr. 2).

For the strain identification the
mM5, mD5, mM3 and the mD3
primers were used (Subr et al.,
2004) in a nested PCR applied on
the PCR product of the Sprimer-
M4 PCR, targeted the
recombination breakpoint located
in the 3 end of the NIb gene
(Table 1, Fig. 1). The results were
checked by gel electrophoresis in
2.5 % agarose gel (Fig. 2).

Tabnuua 1. OpneHTaumnsa Ha npaiMmepa, CEKBEHLMN U TAPreTHN FTEHOMHW PervoHn
Table 1. The primer orientations, the sequences and the targeted genomic

regions.
Mpaimep (opneHTayms) CekBeHuUuA eHOMeH pervoH
Primer (orientation) Sequence (5’-3") Genomic region
MA4T (-) GTTTTCCCAGTCACGACT (15 polyA tail
Sprimer (+) GGNAAYAAYAGYGGNCARCC 3'NIb-CP
M4 (-) GTTTTCCCAGTCACGAC 3'NIb-3'CP
mM5 (+) GCTACAAAGAACTGCTGAGAG 3'NIb-5'CP
mM3 (-) CATTTCCATAAACTCCAAAAGAC 3'NIb-5'CP
mD5 (+) TATGTCACATAAAGGCGTTCTC 3'NIb-5'CP
mD3 () GACGTCCCTGTCTCTGTTTG 3'NIb-5'CP
~1800 bp
| Sprimer — MA4T and M4
5'UTR i
P1 HcPro P3 1 cl
L4 L4

| mMS5, mM3, mD5, mD3

D-664 bp
M-453 bp
Rec-605 bp

dur. 1. IscnegBaHnUTe reHOMHU PErMoHn 1 cxemata Ha nested PCR /.
Fig. 1. The studied genomic regions ant the scheme of the nested PCR

PE3YJITATU N OBCBb)XOAHE
PesyntatuTe OT Npoy4BaHeTO
nocoysatr, 4ye Plum pox virus
npucbcTBa B LBETHUTE nNpobw,

RESULTS AND DISCUSSION
The results of the study
indicate that the Plum pox virus
was present in the flower samples
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KOUTO ca cbbpann npe3 2013/2014
OT pas3nyHn coptoBe Prunus
domestica. Mpn 32 yBeTHU Npoodu
ca yCTaHOBeHM LwWamoBe PPV-M nu
PPV-Rec upe3 nested PCR, Tbit
KaTo nbpBOHayanHua PCR B
pernoHa NIb-CP nokassa oTpuua-
TeNeH pesynrtart B Tpu criydan Ha
araposHus ren. B 6 cnyyanm ca
yctaHoBeHM M+Rec  cmeceHu
NHpekuuun, B eANH OT cnyyauTe ce
nossssa PPV-Rec, a B 25 npo6wu
nma PPV-M 3apasa. Edektus-
HOCTTa Npu OTKPUBAHETO € BUCOKA,
camo Tpu nNpobu ca oTpulaTesniHn B
nbpBoHayanHata PCR, HO B
nested PCR vmalle nosioxuntesiHi
pe3ynratm B c/iydau, B KOWUTO
npegu ToBa € MMasio oTpuLaTesiHu
npobu. Bbnpekn pasvkata oOT
Meceun Mexay ABe CboupaHus Ha
npo6u (3-u Hoemspu 2013; n 31-n
mMapt 2014), TpuTe oTpuuaTesiHu
npobu ce sBABaT OT MO- HOBUTE
kaptn. RT-PCR e mn3BbpLUeH npes
mMain 2014. T[o Bpeme Ha
n3cnefBaHeTo Ha Te3n Npobu He e
HabnmogasaH pasnag Ha PHK.
Hali-ctapute KapTn ca cbxpaHeHu
Ha cTaliHa TemnepaTtypa 3a 7
Mecela, a pesynratute ca yaos-
netsopsasawm. Npobute oT fiMcta-
Ta ce nscnepsar. PCR ¢ yHuBep-
canHute Potyviridae npaiimepu
nokassa oTpuuaTesiHn pesyntatu
BbB BCUYKM BapwaHTW, HO cnep
ToBa u4pe3 cneyucpnyHnte PCR
PPV-M; PPV-D n Rec wamoBe ca
OTYETEHU MNO3UTMBHU pe3y/nTaTu.
Ot 32 npobu camo 7 ca NOJIOXn-
TenHu. B TO3M cnyyail pasnagbT
Ha PHK e no-cuneH (dur. 2).

which were collected during 2013-
2014 from different cultivars of
Prunus domestica. In the 32 flower
samples PPV-M and PPV-Rec
strains were detected by nested
PCR, however the primary PCR
conducted in the NIb-CP region
shows negative result in three
cases on the agarose gel. In 6
cases M+Rec mixed infections
were detected, in one case PPV-
Rec and in 25 samples PPV-M
infection occurs. The efficiency of
the detection was high, only three
samples were negative in the
primary PCR, but in the nested
PCR there were positive results in
case of the formerly negative
samples as well. Despite of the 5
month differences between the two
sample collections  (3rd  of
November 2013; and 31% of March
2014) the three negative samples
occur from the younger Cards. The
RT-PCR was conducted in May of
2014. RNA degradation was not
experienced during the
examination of these samples. The
oldest Cards were stored at room
temperature for 7 months, and the
results were satisfying. The
samples from leaves are under
investigation. The PCR with the
universal  Potyviridae  primers
shows negative results in every
case, but by nested PCR PPV-M;
PPV-D and Rec strains were
detected recently. From 32
samples only 7 were positive. In
this case the RNA degradation was
stronger (Fig. 2).
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our. 2. Pesyntatute oT nested PCR npu 2.5% arapo3seH res / agarose gel.
Fig. 2. The results of the nested PCR on 2.5 %

M:100 bp mapkep, M+ n D+ PPV-M u PPV-D nosoxuTesiHn KOHTPO/IN.
M:100 bp marker, M+ and D+ PPV-M and PPV-D positive control

n3Boan

FTA Kaptata ce pokasBa
Kato noaxogsuwa 3a cbbupaHe u
OTKpuBaHe Ha pactutenHun PHK
BUPYCU, HO HE 1N 3a CbXpPaHeHue Ha
CTailHa Temnepartypa, nopaau
pasnag Ha PHK. Pasnagbt Ha PHK
n3rnexga e CBbp3aH C KeTKuTe,
KOUTO  CbAbpXaT  HyK/I1enHoBa
KACeNMHa, KaktTo M C BuAa Ha
pacTuTesniHata TbkaH. BepoATHO
MMa HAKOW pasnnuma mexay eqoek-
TUBHOCTTa Ha 3arnylaBaHeTo Ha
FTeHNW nNpu pasIMYHNUTE TbKaHW.
Tps6Ba ga ce pa3paboTAT HOBU
npaiiMepn 3a OTKpUBaHe Ha
n3onartu OT ApyruTe LUecCT wama B
TO3M reHOMEH pervnoH, ypes nested
PCR. Tekywo wu3cnegsaHe ce
onuTBa Aa OTKpue NpUIoXKMMOoCTTa

CONCLUSIONS

FTA Card prove to be
suitable for plant RNA virus
collection and detection, but not for
storage on room temperature
because of the degradation of
RNA. The RNA degradation seems
to be connected the cells
containing the nucleic acid, and the
type of the plant tissue as well.
Probably  there are some
differences between the efficiency
of the gene silencing in the
different tissues. New primers
should be developed for detection
of isolates from the other six
strains in this genomic region by
nested PCR. An ongoing
investigation tries to reveal this
method (FTA Card) suitability for
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Ha To3n metog (FTA Kaprta) 3a | inoculation an herbaceous host
MHOKyNauus Ha TPeBMCTO pacTe- | plant.
HNEe roCTONPUEMHMUK.
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PE3OME

CraTnarta npegcrasa pesynrarure
OT TPW TOOMIIHO u3CnefBaHe BbpXy
dusnonornyHute (heHodasun Ha LbdTex
N y3psiBaHe Ha njaoga) M MOMOMOrUYHU
XapakTepuCcTUKn (MmopdhomeTpryHN,
XMMUYECKN U OPraHofienTUyHM)  Ha
coptoBe "lasia MbeT" 1 "UepseH Encrap”,
[obpe N3BeCTHUTE HacUTEeH UBAT "Mana" u
CbOTBETHO "ENcTap”, KoUTo ce oTrniexaar
npu  arpo-ekosiorMYyHUTE  YC/IOBUA  Ha
Yauvak, Penybnuka Cbpbus. CbriacHo
ubrexa n deHodasute Ha y3psaBaHe Ha
nnoga, W [OBeTe pasHOBWAHOCTM ca
KnacuguumpaHn kato CpefHO  KbCHO
3peewyn ("Fana mact" wuma no-paHeH
nepuog Ha ubdorex, no-rosiiMo
n306mMnNne) u nNpuHagIeXxu KbM rpynata
Ha eceHHuTe copTtoBe ("Mana MbCT" - 18-n
aeryct; "Yepsen Encrap" - 2"
centemspwn). "Mana MbCT" Ma no-rosiemu
nnogose (cpegHo Terno — 157.56 g;
BMCOYMHA M WMpoYnHa — 61.33 mm u
CcbOTBETHO 69.94 mm). T[lo-go6po
KayecTBO Ha Mofa, W3MepeHo upes
XUMWUYECKUA CbCTaB, € YCTaHOBEHO Mpu
copT "UepseH encrtap" (cbabpxaHue Ha
pasTBopumMn cyxm BewiectBa — 14.29%;
CbAbpXaHne Ha 00wWM 3axapu w

SUMMARY

The paper presents the results of a
three-year study on  physiological
(phenophases of flowering and fruit
ripening) and pomological properties
(morphometric, chemical and
organoleptic) of ‘Gala Must’ and ‘Red
Elstar’, the well-known intense-colouring
sports of ‘Gala’ and ‘Elstar’ respectively,
which  were grown under agro-
environmental conditions of Cacak,
Republic of Serbia.
Regarding flowering and fruit ripening
phenophases, both assessed sports are
classified as mid-late flowering and
belong to the group of autumn cultivars
(‘Gala Must’ — 18" August; ‘Red Elstar’ —
2" September).

The ‘Gala Must’ had larger fruits (average
weight — 157.56 g; height and width —
61.33 mm and 69.94 mm, respectively).

The better fruit quality, measured by the
chemical composition, was found in the
‘Red Elstar’ (soluble solids content —
14.29%; total sugars and acids content —
11.84% and 0.52%, respectively).
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KkncenuHn — 11.84% n cboteBeTtHO 0.52%).
Bb3 ocHoBa Ha ufnocTHaTa OueHKka Ha
uscnenBaHuTe opraHonenTUyHM
KayectBa, nnogosete Ha "lana MbCT"
pasaTt no-ao6pu 6enesu (obwa
opraHofnienTMyHa oueHka —  19.40).
CnepoBartesiHo, Te3n pasHOBUAHOCTYU
Morat fAa f[OMpuHecaT 3HauyuMTenHo 3a
Hanpegbka Ha A6B/IKOBMSA aCOPTUMEHT Ha
Cbpbus, kakTo ye "Tana MbCT' MOXe Aa
6bAe NnpenopbYaH 3a TbProBCKW LEenu.

KntouoBn  gymu: Malus X
domestica, copT, pa3sHOBUAHOCT,
hV3N0NIOTNYHM XapaKTepucTmKu,
NMOMOJIOTNYHN XapaKTepUCTUKN

YBO/,

AbbnkaTa (Malus X
domestica  Borkh.) e  Hai-
3HauUMMuAT BuAa nnog B Penybnuka
Cbpbus, BTOpWM cnep CcuHATa

cnmBa, Kato obulata obpaboTBae-
Ma 30Ha goctura okono 43,250 ha,
a cpefHaTa npoaykuma Ha 259,671
ToHOBe (3a nepuopga 2009-2013;
http://faostat.fao.org). Haii-
B&XHUAT palioH 3a NpPOV3BOACTBO

Ha S6b/KW B CTpaHaTa €
XapakTepeH CbC COpPTOBE CbC
CpefHO KayeCcTBO, cCpen KouTo
"ipapen" Bce owe e Hai-

nonysIAPHUAT COpPT, NpeacTaBns-
Bal, okono 50% OT acopTUMEHT-
HaTta cTpyktypa (Luki¢, 2006;
Milatovi¢ et al., 2009). Bb3 ocHoBa
Ha aHa/n3 Ha acopTUMEHTHaTa
CTPYKTypa Ha 34 BOZeLWMm
CBETOBHU S0BJIKOBN NPOU3BOAMTE-
o (C u3knw4veHne Ha Kutaii),
O'Rourke (2001) ycraHoBsiBa, 4e
"papen" 3aema ocMa no3muus Ha
CBETOBHO HMBO, T.e. OTroBaps 3a
okonno 3% OT WHTEH3UBHUTE
AOB/IKOBU HaCaXKAEHUS.

Bucokata ueHa Ha cbBpe-

Based on the overall evaluation of the
examined organoleptic traits, the ‘Gala
Must’ fruit was given better marks (total
organoleptic assessment — 19.40).

Therefore, these sports may greatly
contribute to the advancement of the
Serbian apple assortment, as well as that
‘Gala Must’ can be recommended for
commercial production.

Key words: Malus x domestica,
cultivar, sport, physiological properties,
pomological properties

INTRODUCTION

Apple (Malus x domestica
Borkh.) is the most significant fruit
species in the Republic of Serbia,
second only to plum, with the total
cultivated area reaching around
43,250 ha and the average
production of 259,671 tons (for the
period 2009-2013;
http://faostat.fao.org). The most
important apple-growing regions of
our country feature the cultivars of
the medium fruit quality, among
which the ‘Idared’ is still the most
popular  cultivar, representing
around 50% in the assortment
structure (Luki¢, 2006; MilatoviC et
al., 2009). Based on an analysis of
the assortment structure of 34
leading global apple producers
(excluding China), O’'Rourke
(2001) established that ‘ldared’
occupied the eighth position at the
global level, i.e. accounting for
around 3% of the intensive apple
plantations.

The high cost of modern
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MEHHOTO NPOM3BOACTBO Ha A6BJIKM
N3NCKBa e4MH CopT Aa npuTexasa
3HauYMMn [o6uBM U NnogoBe C
TbProBCKN KayecTBa, MNOAXOAALN
3a 06paboTBaHe, CbXxpaHeHue U
TpaHCcnopTMpaHe, Kakto W fga
npeansBuKBaT rosIIMO TbpCeHe B
notpebutenute. Bb3 ocHoOBa Ha
CBOA O8N B NPOU3BOACTBOTO,
"Tana" n "Encrap" npuHagnexart
KbM rpynata oT 12 copTta, KOUTO
MOHaCcTOSALEM Ca Hal-BaXHW B
cBeToBHara Tbprosus (Hampson
and Kemp 2003). 1 gBata copta
nnogofaBar 4YepBeHW Ha  UBAT
pas3HOBMAHOCTW, KOWUTO ce pasnu-
yaBaT 3HAUMTEsSIHO N0 U3APBXKIN-
BOCT. [lopu v npu 3a40BONUTENEH
pasmep, Nnog C HacuteH UBAT
MOXe fa goBefe [o oboratsiBaHe
Ha nnoga W O0OMKHOBEHO ce
CBbp3Ba C A00BbP BLHLIEH BUA U
BMCOKa CTeneH Ha rnpuemaHe OT
notpebutens. Bbnpeku, ye yepse-
HUAT UBAT He noBAusiBa Ha
XpaHUTenHuTe  Kadyectsa, TOW
B/INSiIE BbPXY pPeLleHneTo 3a Kyny-
BaHe oT notpebutens (Crassweller
and Hollender, 1989) n neyanéurte
Ha npousBoauTens (Iglesias and
Alegre, 2006).

Kato ce wuma npeasug
HEeo6XoAMMOCTTa OT MOCTOSIHHM
NMPOMEHM B  CTpyKTypaTa Ha
AOB/IKOBUSA aCOPTUMEHT, KakTo W
(hakTa, ye KIMMaTU4HUTE YC/I0BUSA
MMaT 3HauUTEeNIHO Bb3AencTBMe
BbpPXy TEr70TO U KayecTBOTO Ha
A0b/IKOBUTE N0AOBE, LUEN Ha
HacToswara cratma e  fga
ncnegsa  PU3MONOrMYHUTE U
MOMOJIOTMYHM XapaKTEPUCTUKN Ha

apple production requires that a
cultivar have consistent yields and
commercial-quality fruit, be
suitable to manipulation, storage
and shipping and generate high
consumer demand.

Based on their share in the global
output, ‘Gala’ and ‘Elstar’ belong to
the group of 12 apple cultivars that
are currently the most important in
the world trade (Hampson and
Kemp 2003).

Both cultivars are prone to
producing red colour sports, which
vary considerably in stability. Even
with adequate size, intense-
colouring fruit can result in
upgrading fruit and is generally
associated with good visual
appearance and high consumer
acceptance.

Although red colour does not affect
eating quality, it influences
consumer decisions to buy apples
(Crassweller and Hollender, 1989)
and the profits of growers (Iglesias
and Alegre, 2006).

Taking into consideration the
necessity for permanent changes
in the structure of the apple
assortment, as well as the fact that
climatic  conditions have a
significant impact on the weight
and quality of the apple fruit, the
aim of this paper was to examine
the physiological and pomological
characteristics of the darker-red
mutants of ‘Gala’ (‘Gala Must’) and
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TbMHOYEPBEHU MyTaHTU Ha
coptoBe "Tana" ("Tana MbCT") U

"Enctap"” ("YepsBeH Enctap") B
paoHa Ha Yauak (3anagHa
Cobpbus). Bb3  ocHoBa Ha

pesyntatute OT HactosiwaTta cTa-
VA, We O6bhe yCcTaHOBEHO Aan
HalMTe arpo-eKo/10rMYHN YCNOBUS
ca noaxoAsLLmM 3a TAXHOTO OTI/IeX-
JaHe, T.e. 3a Ja MOXe pga ce
npenopbya Hai-gobpus KIOH 3a
TbProBCKO oTrnexaaHe, oT
npakTnyecka rnegHa Touka.

MATEPVANT N METOAN

PacTuTeneH maTepunan

3cnepBaHeTo e npoBefeHo
B EeKCNepVMEeHTa/IHO  AOBIKOBO
HacaxaeHne B 6asaTa Ha lNMpenuH-
CKO 6bpA0 B W3cneposaTesicku
WHCTUTYT MO OBOLLAPCTBO B Yauak,

Penybnuka Cbpbud. OsowHaTa
rpagnHa e  cb3gageHa npes
nponetta Ha 2005, kato ca

M3MoN3BaH MeTo[ Ha nogpsasBaHe
Bbpxa Ha cemeHayetata (‘knip’
seedlings — 6.n.) ¢ 5 1 noseue
CTPaHW4YHW  K/IOHa, npucageHu
Bbpxy M9 nopsioxka u 3acageHu
Ha pascTofaHne 4 x 1 m.
N3bpaHaTa dopma 3a Kyntmeupa-
He e CTpoilHa BpeTeHoBMAHa, a
HacaxgeHneTto e cHabgeHo C
KankoBO HarnosiBaHe, NOANOMOrHa-
Ta OT M3MbJ/IHEHMETO Ha CbBpe-
MEHHUW  arpo-TEXHONIOTUYHN U
NMOMO-TEXHOIOTUYHN MEPKMN.

[lBa OT MyTaHTUTEe C HacuTeH
UBAT Ha coptoBe 'Tana" ("Tana
MbcT") wn  "Enctap” ("UepseH
Encrap”) ca nscnegsaHu B nepmog,
OT Tpu rognHn (2007-2009):

‘Elstar’ (‘Red Elstar’) cultivars in
the region of CacCak (Western
Serbia).

Based on the results of this paper,
it will be established whether our
agro-ecological conditions are
suitable for their growing, i.e. to be
able to recommend the best clone
for commercial growing, from the
practical point of view.

MATERIAL AND METHODS

Plant material

The research was conducted
at the experimental apple
plantation at the Preljinsko brdo
facility of the Fruit Research
Institute in Cacak, Republic of
Serbia.
The plantation was set up in spring
2005, using the ‘knip’ seedlings
with 5 and more lateral branches,
grafted onto the M9 rootstock, at
the 4 x 1 m planting distance.

The training system was the
slender spindle, and the plantation
was supplied with a drip-irrigation
system, supported by
implementation of modern agro-
technical and pomo-technical
measures.

Two of the intense-colouring
mutants of ‘Gala’ (‘Gala Must’) and
‘Elstar’ (‘Red Elstar’) cultivars were
examined over the three-year
period (2007-2009):
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"Peran npuHL" ('Tana
MbCT"®) — TbMHO YepBEHUAT
MyTaHT Ha copt '"Tana" (,Kuac
OPUHAX pen’ X "3natHa
npeBb3xogHa"), C  XapakTepHu
TBbPAM, CMAAKN U COYHM N0L0BE.
OTkpuT e oT Pepinieres Davodeau,
AHXxe, ®paHuna. OcBeH C NTbTHUSA
yepBeH UBAT, TO3U COPT CbL0 €
XapakTepeH C rosigM pasmep Ha
nnoAoBeTe U No-A4obpo KauyecTBo,
B cpaBHeHne ¢ "Tana" (Rutkovski
et al., 2005).

"YepBeH Enctap” e myTaHT
Ha "Enctap" ("WHrpug Mapu" X
"3naTHa npeBb3xoAHa"), OTKPUT B
XonaHgusa (Zeeland) npe3 1981.
Toli ce pasnuuyaBa OT cTaHAapT-
HMA COPT MO CBOA MWHTEH3VBEH
YyepBeH UBAT, MOKpMBAL, MOYTK
uanata MOBBPXHOCT Ha Mao4a,
[OKaTo B CbLOTO BpemMe uma
cbWna pobue «kato “Encrap”
(Goddrie, 1995). BbBegeH e B
Npon3BOACTBO MNOPaau BBHLUHMUSA
BUA M UBeTa Ha njojosarta
KoXuua, TBBbPAOCT, dopma U
nepuos Ha ys3psiBaHe Ha nnoga
(Goddrie, 1995).

MeToamn

B pamkuTe Ha TpUroauLLHuA
nepuoa 1 U3BbPLLEHO U3C/eBaHe
BbpXy omsmonornyHute (gpeHodpa-
31 Ha UbMTex 1 3peeHe Ha nsoaa)
N NOMOJIOTMYHN (MOPCPOMETPUYUHM,
XMMUYECKM U OpraHonenTu4yHun)
XapakTepucTUK/ Ha ropecriomeHa-
TUTEe CopTOoBeE.

deHo(asn Ha ubdTeEX U
y3psBaHe Ha nnoga. Pa3sutmeTto un
NPOAB/IKUTENHOCTTA Ha UbdTex
ca muscnefBaHun ype3 HaboaeHve

‘Regal Prince’ (‘Gala Must'™®) —
the dark-red mutant of cultivar
‘Gala’ (‘Kidd’'s Orange Red x
‘Golden Delicious’), featuring firm,
sweet and juicy fruits. It was
discovered by Pepinieres
Davodeau, Angers, France. In
addition to its compact red colour,
this cultivar is also characterised by
the larger-size and better-quality
fruit, compared to the ‘Gal&
(Rutkovski et al., 2005).

‘Red Elstar’ is a mutant of
‘Elstar’ (‘Ingrid Marie’ x ‘Golden
Delicious’), discovered in Holland
(Zeeland) in 1981. It differs from the
standard cultivar in its intense red
colour, covering almost the entire
surface of the fruit, while at the
same time having the same
cropping potential as ‘Elstar
(Goddrie, 1995). It was introduced
into production owing to the habitus
and the skin colour, firmness,
shape and time of ripeness of the
fruit (Goddrie, 1995).

Methods

Within the three-year period,
research was conducted into the
physiological (flowering and fruit
ripening phenophases) and
pomological (morphometric,
chemical and organoleptic)
characteristics of the
aforementioned apple cultivars.

Flowering and fruit ripening
phenophases. The course and
duration of flowering  were
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N OTYNTAHE Ha Havaslo Ha UbdTex
(5-10% oTBOpEHM LIBETOBE), NbJIEH
ubdrex (Hag 90% oTBOpEHU
LBETOBE) U Kpai Ha ubdTex (85-
90% oT BeHuyenucTyeTata ca
nagHann). N306unneto Ha
ubdoTexa € m3paseHo C OUEHKMU:
oT/imyHo (5), MHoro pob6pe (4),
no6pe (3), cnabo (2), nowo (1) n
6e3 usat (0). BpemeTto 3a npubu-
paHe Ha pekonTarta e onpefenieHo
ypes KayeCTBEeH aHa/iM3 Ha
ckopb6snaTa c 1og.

MomonornyHn xapakrTepuc-
Tukn. MopdoMeTpuyHUTE Xapak-
TEPUCTVKM Ha nJiofa ca onpeperse-
HW ype3 HabnaeHe Ha cnegHuTe
napameTpu: Terno Ha nnoga (g),
BUCOYMHA Ha nnoga  (mm),
wmpoynHa Ha nnoga  (mm),
nokasares 3a doopma Ha nnoja,
OAb/DKMHA Ha ApbXkkarta (mm) wu
6poin cemeHa Ha nnopg. Mscnepsa-
HUTE napameTpu ca onpenesieHun
ypes cTaHgapTHU MOPJOMETPUYHMU
MeToan, Ypes npobu ot 75 nnopa.
CrtoiiHOCTUTE Ha nokasaTensa 3a
dopma Ha nnoga ca nosy4veHu
ypes rnpecmsATaHe Ha CbOTHOLle-
HAETO MexAy BucoynHara Wu
LUMpoYnHaTa Ha nioga.

CnepgHute napameTpy ca
yCTaHOBEHM KaTo CpeacTBO  3a
onpefensiHe  Ha  XMMWYeCKus
CbCTaB Ha NnofoBeTe: CbCTaB Ha
pasTBOpPUMK  CYyXu BellecTBa
(n3nonseaH e GMHOKYNSAPEH
pechpaktomeTbp Ha "Kapn Llaiic");
CbAbpXaHne Ha 06N N UHBEPTHU
3axapn (no meToga Ha Jlydp-
LWopn); cbaobpxaHne Ha 3axaposa
(M3uncnieHa kaTo pasnivka mMexay

examined by observing and
recording the onset of flowering
(5-10% of flowers opened), full
bloom (over 90% of flowers
opened) and end of flowering (85-
90% of petals fallen off). The
bloom abundance was expressed
in marks: excellent (5), very good
(4), good (3), weak (2), poor (1)
and no bloom (0). The harvesting
time was determined using the
iodine-starch test.

Pomological properties.
Morphometric characteristics of the
fruits  were  determined by
monitoring the following
parameters: fruit weight (g), fruit
height (mm), fruit width (mm), fruit
shape index, length of stalk (mm)
and number of seeds per fruit.

The examined parameters were
determined using standard
morphometric methods, on a
sample consisting of 75 fruits. The
values of the fruit shape index were
obtained by calculating the ratio
between the fruit height and width.

The following parameters
were established as a means of
determining the chemical
composition of the fruit: content of
soluble solids (using the ‘Carl
Zeiss’ binocular refractometer);
content of total and invert sugars
(according to the Luff-Schoorl

method); sucrose content
(calculated as the difference
between the total and invert
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0o6LWN N VHBEPTHN 3axapw, YMHO-
XeHn no koedmumeHt o1 0.95);
CbAbpXaHne Ha O6LM KUCESNHN,
n3paseHn B A6bNYEeHaTa KnucesmHa
(tutpauua Ha 0.1 N NaOH c
Hanimune Ha dpeHondTasIenH KaTo
nHaukatop); pH CTOMHOCT Ha
nnogosus cok (CyberScan 510 pH
MeTbp).
OpraHonenTUYHUAT
Ha KayecTBOTO Ha nfnoga e
M3BbPLIEHO Bb3 OCHOBa Ha
napameTpy Ha BbHLWHUA BUL Ha
nnoga [MHTEH3MBHOCT Ha
npeo6bnagasaw, usAtT (0-5) wu
npusnekartesiHocT (0-6)] n kayect-
BO Ha N/I0AHOTO MeCO [KOHCUCTEH-
unsa (0-4), skyc (0-6) n apomar (0-
4)], ToukMTe ca gafleHn oT neTuma
Jerycratopu, cCbrnacHo mertogute
onpegenieHn OoT WHCTPYKUMM 3a
M3NMTBaHe Ha rogHocTTa Ha
AOBIIKUTE (MpaBuNHKK Ha
MVWHUCTEPCTBOTO Ha 3emejesnve-
TO, ropuTe M BOAHOTO CTOMNAHCTBO
Ha Penybnuka Cbpbus). Lianoct-
Hata opraHosnienTMyHa oueHKa 3a
KayecTBOTO Ha  nnoga  Ha
n3cnegsaHute coptoee (0-20) e
nonyyeHa 4ype3 cbbupaHe Ha
NHONBUOYASTHUTE TOUKM.
CTaTuncTunyecksm aHanms Ha
JaHHUTeE. Cratnctnyeckara
3HAYMMOCT Ha KayecTBeHUTe CTOM-
HOCTU e ornpejeneHa ype3 moaena
Ha ®uUWwbp 3a AUCNepPCUOHEH
aHasin3 (ANOVA) Ha aBydhaktop-
HUSA eKCMepUMEHT U MpPUIoXeHne-
TO Ha F kputepua 3a P < 0,05 n
P<0,01. B cnyvaute, korato F
KpUTEpMa  OTKpMEe  3HAYMMOCT,

aHa/n3

sugars, multiplied by coefficient of
0.95); content of total acids,
expressed in malic acid (titration of
0.1 N NaOH with the presence of
phenolphthalein as indicator); pH
value of the fruit juice (CyberScan
510 pH meter).

The organoleptic assessment
of the fruit quality was performed
based on the parameters of the fruit
appearance [intensity of over colour
(0-5) and the attractiveness (0-6)]
and quality of fruit flesh [consistency
(0-4), taste (0-6) and aroma (0-4)],
with points awarded by five tasters,
in accordance with the methods
stipulated by instructions for testing
apple usability (Regulations of
Ministry of Agriculture, Forestry and
Water Management of Republic of
Serbia).

The overall organoleptic mark of the
fruit quality of the assessed cultivars
(0-20) has been obtained by
summing up the individual points.

Statistical analysis of data. The
statistical  significance  of the
quantitative  values has been
determined using the Fisher model
of variance analysis (ANOVA) of
two-way  factorial experiment,
applying the F test for P < 0,05 and
P < 0,01. In the cases when the F
test revealed significance,
differences of arithmetical means
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pasimunata  Ha apuTMeTUyHUTe
cpeacTBa 1 TAXHOTO B3aUMOLENCT-
BMe ca u3cneasaHu B MNOCAeACT-
BMe ¢ TecT 3a MUHMMasIHa 3Hauu-
Ma pasnuka (LSD test) 3a npar Ha
3HaummocT ot P < 0,05 n P < 0,01.
AHaNM3bT Ha [JaHHUTE e W3BbP-
LLUEeH Yype3 CTaTUCTMYECKN codpTye-
peH naketr SPSS (SPSS. Inc.,
Chicago, IL).

PE3YJITATU N OBCBXXOAHE
®un3nonornyHn CcBolicTBa Ha
n3cnefBaHMTe A6b/IKOBM COPTOBE
B xopa Ha o6cbxaaHus
nepuvopn, “"lana MbBLCT' oOTUUTA
nepuop Ha ubgTex, KOMTO cpefHo
e [Ba OHW NOo-paHeH B CpaBHeHWe
c "UepseH Enctap", gokato TOWU
CbLLO nokassa Nno-ronsimMo
n3obmnme Ha UbPTEX WU MNO-
NPOAB/HKUTENHO Bpeme Ha
ubdTex (Tabnuua 1). MeprnogbT U
NMPOLEHTBbT Ha Uboprex
HabnwogasaHn B "Tana MbCT' ca
CbINlaCHO pe3ynTatute MocoYeHu
3a 103K copT oT LukiC et al. (2011),
KaKTo WU JaHHuTe ny6nunkyBaHu OT
MiloSevic et al. (2007) BbB Bpb3ka
C (peHopaza Ha UubpTexa Ha
K/TOHa "MoHgunan ana" n
"lanakcu" npu cbwnUTe arpo-
eKonormyHm ycnosusa. Ho, "lana
MBCT" Ma Nepuos Ha UbdTex npu
ycnosusAta Ha 3anagHa Cbpbus,
KoWTo cpegHo e 10-12 gHu no-
paHeH oOT KNoH ,CyHura®",
.bpykpnna®“, ,bvkaii® lana" wu
ol anakcu® npu ycnosuata Ha
KOxeH Twupon (Guerra and Knoll
2007). CpepHo cTaTUCTUYECKn
Ha4yanoTo Ha Ub(Tex 3a "YHepseH

and their interaction effect were
further tested using the test of least
significant differences (LSD test) for
significance threshold of P < 0,05
and P <0,01. The data analysis was
performed using the SPSS statistical
software package (SPSS. Inc.,
Chicago, IL).

RESULTS AND DISCUSSION

Physiological properties  of
assessed apple cultivars

In the course of the period
under consideration, ‘Gala Must’
recorded a flowering time that was
on average two days earlier
compared to ‘Red Elstar’, whereas
it also demonstrated a higher
bloom abundance and a longer
flowering time (Table 1). The time
and rate of flowering observed in
‘Gala Must’ are in accordance with
the results reported for this cultivar
by Luki¢ et al. (2011), as well as
the data published by MiloSevic¢ et
al. (2007) referring to the flowering
phenophase of ‘Mondial Gala’ and
‘Galaxy’ clones in the same agro-
ecologic conditions. However,
‘Gala Must’ has a flowering time in
the conditions of West Serbia that
is on average 10-12 days earlier
compared to clones ‘Schniga®,
‘Brookfield®, ‘Buckeye® Gala’ and
‘Galaxy™’ in the conditions of
Southern Tirol (Guerra and Knoll
2007).

The average onset of flowering for
‘Red Elstar’ established in our
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Encrtap” yctaHOBEHO B HalleTo
n3cnegsaHe e 11-m anpun, KoeTto
CbOTBETCTBA Ha pe3yntatnute Ha
TPUTOAMLIHOTO MpoyyBaHe ny6nu-
kyBaHo oT NenadoviC-Mratini¢ et
al. (2001) 3a "Encrtap" B pailoHa Ha
Benrpag. CpegHo  M306UNHUAT
UbdTex Ha "YepeH Enctap” e 3.0
TOYKM, KOETO € TMOo-Masnko OT
oLeHKaTa gazeHa Ha "lana MbeT".
FronemMusit n306MneH UbPTEX 3a
"ana MBCT' € oueHeH Ha 4.3
TOYKW, KOETO MokasBa noAyepra-
HUS [OOGMBEH MOTEHUMan Ha TO3u
copt. [lpe3 BTOpata roguHa oT
eKcrnepvmeHTa, fABara  copTa
oT6enA3BarT Mo-paHeH nepuos Ha
LUbJTEX N MOHWKEHO N306UMe Ha
LBeToBe.

OT rnegHa To4ka Ha nepuoga
3a y3psiBaHe Ha nnoga ("Tana
MbCT" 18" aeryct; "UepseH
Enctap" — 2" centemBpu), 1 aBaTta
copta npuHagsexar Ha rpynata
Ha eceHHUTe SAO6BJIKOBU COPTOBE.
MnopoBeTe Ha copt "lana MbCT"
y3psBaTt B nepuoga ot 14™ no 23™
aBrycT B CbOTBETHWUTE TOAUHU OT
n3cnenBaHeTo, KOETO CbOTBETCTBA
Ha AaHHWUTe nocoyeHu oT MilatoviC
et al. (2009) 3a "lanakcun", "lTana
MBbCT" 1 "Posin Fana" B palioHa Ha
LleHTpanHa Lymagusa, Kakto u ¢
pesyntatute noco4veHun ot Lukic et
al. (2011) B no-paHHO n3cneaBaHe.
Bbnpekn ToBa, cnopes MiloSevic
et al. (2007), nepuoabT Ha
y3paBaHe Ha "MoHguan lana" u
"lanakcn" e nbpBaTa geceTaHeBKa
Ha cenTtemMBpu, KOETO € OKOJ/0
[eceT [HW NO-KbCHO B CpaBHeEHWe
C KNOHa Ha "lana MbCT". CohluTe

research was 11™ April, which is in
agreement with the results of the
three-year study published by
Nenadovi¢-Mratinic¢ et al. (2001) for
‘Elstar’ in the region of Belgrade.

The average bloom abundance of
‘Red Elstar’ was 3.0 points, which
is lower than the mark awarded to
‘Gala Must’. The high bloom
abundance of ‘Gala Must’ was
marked with 4.3 points, indicating
the marked cropping potential of
this cultivar. In the second
experimental year, both cultivars
recorded an earlier flowering time
and reduced bloom abundance.

From the aspect of the fruit
ripening time (‘Gala Must' — 18"
August; ‘Red Elstar 2"
September), both cultivars belong
to the group of autumn apple
cultivars. The ‘Gala Must’ fruits
ripened in the period from 14™ until
23" August in the corresponding
years of the study, which is in
accordance with the data stated by
Milatovi¢ et al. (2009) for ‘Galaxy’,
‘Gala Must’ and ‘Royal Gala’ in the
region of central Sumadija, as well
as with the results reported by
Lukic et al. (2011) in earlier
research. However, according to
MiloSevic et al. (2007), the ripening
time of ‘Mondial Gala’ and ‘Galaxy’
is the first decade of September,
which is around ten days later
compared to the clone of ‘Gala
Must’. The same authors reported
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aBTOpU nocousar Nno-KbLCeH
cpefeH nepuoj Ha ys3psBaHe Ha
"Enncta™", eanH OT K/I0OHOBETE Ha
"EncTap”, B CpaBHEHME C BPEMETO
3a y3psaBaHe Ha "YepseH Encrap”,
KakTo € YyCTaHOBEHO B HalleTo
n3cnepnsaHe.

a later average ripening time of
‘Elista™”, one of the ‘Elstar’ clones,
compared to the ripening time of
‘Red Elstar’, as established in this
study.

Tabnmuya 1. DM3MOMOrNMYHN XapakTEPUCTUKU Ha n3csiegBaHnTe 16 bKOBM COPTOBE
Table 1. Physiological properties of the assessed apple cultivars

Mepuog Ha LbTex/Blooming time

Mepwvop, 3a

Copt FognHa — Vi306une  Mpogbiki- npubupaHe Ha
Cultivar Year Havano MMbned ubdrex Kpa  np nganee  Toniocr pekosTa
Onset Full bloom End (0-5) Duration Harvest time
| 10. 04. 18. 04. 24. 04. 5.0 14.0 14. 08.
Fana MbCT I 09. 04. 15. 04. 24.04. 3.0 15.0 18. 08.
Gala Must’ 11l 09. 04. 15. 04. 23. 04. 4.0 14.0 23. 08.
CpegHo/Mean 09. 04. 16. 04. 24.04. 4.3 14.3 18. 08.
| 11. 04. 16. 04. 23. 04. 4.0 12.0 29. 08.
YepseH Encrap Il 10. 04. 14. 04. 24. 04. 1.0 14.0 03. 09.
Red Elstar’ 1] 12.04. 18. 04. 25. 04. 4.0 13.0 05. 09.
CpegHo/Mean 11. 04. 16. 04. 24. 04. 3.0 13.0 02. 09.

MoMONOrnYHN XxapakTepucTun-
KW Ha wuscnegBaHuTe A6BLIKOBU
copToBe

AHanM3bT Ha napameTpuTe
Ha MOPJIOMETPUYHUTE XapakTe-
PUCTUKM Ha N/I0AO0BETE pasKkpuBa
CTaTUCTMYECKM 3HAYMMN pasNnyns
Mexay u3cnensaHute A6BLAKOBU
coptoBe. "Tana MbCT' uma no-
ronaMmo Tersio Ha nnoga (157.56
g), OTkonkoto "YepseH Encrap”
(149.42 g) (Tabnmua 2). CpegHoTo
Terno Ha njoga Ha "lana MbCT" e
NO-rofI MO, OTKOJIKOTO CTOMHOCTMU-
Te nocoyeHn ot MilatoviC et al.
(2009) 3a cbwma copt (144 g).
Bbnpeku TOBa, CbrnacHo
Rutkowski et al. (2005), Ternoto
Ha nnopga Ha "lasia MBLCT"' Bapupa
mexnay 144 g u 218 g B Xxoda Ha

TPUroANLLIHOTO n3cneaBaHe.
Blaek 1 Hlugickova (2007)
nocoysaT  MasIko  MO-BMCOKM

Pomological properties of the
assessed apple cultivars

Testing of parameters of the
fruit morphometric characteristics
revealed statistically significant
differences among the examined
apple cultivars. ‘Gala Must’ had a
statistically larger fruit weight
(157.56 g) than ‘Red Elstar
(149.42 g) (Table 2). The average
fruit weight of ‘Gala Must’ was
higher than the values reported by
Milatovi¢ et al. (2009) for the same
cultivar (144 g). However,
according to Rutkowski et al.
(2005), the fruit weight of ‘Gala
Must’ ranged between 144 g and
218 g in the course of the three-
year study. Blazek and HluSickova
(2007) have reported slightly
higher values of fruit weight than
the ones determined for the
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CTOMHOCTM Ha Ters0To Ha njaoaa,
OTKOJIKOTO OHe3Wn onpejeneHn 3a
n3cnenBaHnUTe COpPTOBE B HACTOSA-
weto wu3cneasaHe, T.e. '"Tana
MbCT" (162.8 g) n "Encrap” (158.3
Q). CbrnacHo pesyntatute
nyénukysaHn ot Milatovi¢ et al.
(2009), "Enucta" wuma nnopose
CbC cpegeH pasmep (128.9 q),
KaTto e NnocoYeHo Tersio Ha naoaa,
KOEeTO € Mo-MaJsiko OT CTOMHOCTUTE
YCTaHOBEHM  OT  HAacCTOALLETO
n3cnepBaHe. Bb3 o0cHoBa Ha
cpefHOTO Terno Ha nnoga, "lana
MBLCT" N "UepseH Enctap” morart
Aa 6bpaTt kKnacuuumpaHm Kato
COpTOBE CbC CpefeH pasmep Ha
nnoga. BucounHata Ha nnoga e
no-ronama npu "Tana MbCT!
(61.33 mm), pgokato ronama
LMpoYnHa Ha nnoga e
onpegeneHa npu "YepseH
Encrap"” (71.80 mm). CnepoBa-
TesIHO, nokasartesndar 3a opma Ha
nnofa csuaeTtesicTBa 3a yablike-
Ha (KoHycoBugHa) dopma Ha
"Tana MbCT", T.e. yAb/XkeHa W
cnsieckaHa popma Ha nnoga Ha
"YepseH Enctap”. "Tana MbCT!
MMa CTaTUCTUYECKM 3HAYMMO MoO-
ronaMa Ab/DKMHA Ha nnogHarta
apbxka (30.77 mm), koeto e
BaXXHO OT rnefHa Toyka Ha cuniara
Ha Bpb3kata Mexay nioja Wu

HOocewmsi  KNOH, 0cobeHO B
ycnoBusTa  Ha  HEW3BbPLLEHO
XUMUNYECKO npopexaaHe Ha

usetose/nnogose. MNo-ronam 6pori
cemMeHa e onpegeneH  npu
niogose Ha "YepseH Enctap”
(9.16), kato napameTbp, KOWTO
nma Bb34eNCTBME BbpXy

examined cultivars in this study,
l.e. ‘Gala Must’ (162.8 g) and
‘Elstar’ (158.3 g).

According to the results published
by Milatovi¢ et al. (2009), ‘Elista’
has medium-size fruits (128.9 g),
with a reported fruit weight which
is lower than the values
established by this study.

Based on the average fruit weight,
‘Gala Must’ and ‘Red Elstar’ can
be classified as cultivars with
medium-size fruits. The fruit height
was larger in ‘Gala Must’ (61.33
mm), whereas a large fruit width

was determined in ‘Red Elstar
(71.80 mm).

Consequently, the fruit shape
index indicates the elongated

(conic) shape of ‘Gala Must’, i.e.
the elongated-flattened shape of
‘Red Elstar’ fruit. ‘Gala Must’ had a
statistically significant larger length
of the fruit stalk (30.77 mm), which
Is important from the aspect of the
strength of the bond between the
fruit and the bearing branch,
especially in the conditions of non-
existent chemical thinning of
flowers/fruits.

A higher number of seeds was
determined in the fruit of ‘Red
Elstar’ (9.16), as a parameter that
has an impact on the dimensions
and weight of the fruit, according
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pasmepuTe M TernoTo Ha nnoaa,
cbrnacHo Uemura et al. (2001).
Bucoka nonoxutesnHa NvMHeilHa
kopenauusi € ycTaHOBEHa Mexay
6poli cemeHa B nfiofda M Terno Ha
nnoga, B ABaTta uscneasaHu copta
("Tana MbCcT" - r? = 0.99; "UepBeH
Enctap" r* = 0.92). [lpu
HabNIOAEHNETO CbINlaCcHO roAuHa-
Ta Ha onuTa, eAVHCTBEHUAT acnekT
6e3  CcTaTUCTUYECKM  3HaYU-MWU
pa3nnuus e nokasarenat 3a copma
Ha naoga, [OOoKaTo BCUYKM ApYyrn
napameTpu rnokasBaTr 3aBWU-CUMOCT
OT rogMHaTa Ha eKkcnepumeHTa.

to Uemura et al. (2001).

A high positive linear correlation
was determined between the
number of seeds in the fruit and the
fruit weight, in both assessed
cultivars (‘Gala Must' — r* = 0.99;
‘Red Elstar — r* = 0.92). When
observed according to the year of
the trial, the only aspect with no
statistically significant differences
was that of the fruit shape index,
whereas all of the other parameters
showed dependence on the
experimental year.

Ta6nmua 2. MophoMeETPUYHN XapakTEPUCTVKM Ha NM/1I0A0BETE HAa U3C/IeABaHUTe

A6BbSIKOBM copToBe

Table 2. Morphometrical properties of fruits of the assessed apple cultivars

Terno BucounHa LLnpounHa Mokasarten 3a ObmxknHa Bpoi
MNapameTbp Ha nnoga Ha nnoga Ha nnoga dopma Ha nnoja  ApbxXka cemeHa
Parameter Fruit weight  Fruit height Fruit width Fruit shape index Stalk length  Number
(9) (mm) (mm) (mm) of seeds
Coprt (A) / Cultivar (A)
rana MbcT 157.56 61.33 69.94 0.88 30.77 7.26
‘Gala Must’
YepseH Encrap 149.42 58.62 71.80 0.82 25.44 9.16
‘Red Elstar’
FogunHa (B)/Year (B)
| 134.53 56.90 69.11 0.83 25.90 7.67
Il 170.32 62.93 73.64 0.86 31.17 8.72
1] 155.62 60.10 69.87 0.86 27.25 8,25
Coprt x N'ogunHa (A x B) / Cultivar x Year (A x B)
I 145.13 57.97 68.10 0.85 30.43 6.71
'_Gaglz mg I 170.87 65.03 73.07 0.89 32.93 7.85
I 156.67 61.00 68.67 0.89 28.93 7.22
| 123.93 55.83 70.12 0.80 21.37 8.62
;ee%mé?sfa’:.”ap I 169.77 60.83 74.20 0.82 29.40 9.59
I 154.57 59.20 71.07 0.83 25.57 9.27
ANOVA
A *%k * * *% *%k *%
B *% *% *% ns *% **%
AxB ns ns ns * ** ns

3cnepBaHeTo Ha napameT-
puTe Ha XMMWYECKUA CbCTaB Ha
niogoBeTe OTKpUBa CTaTUCTUYeC-
KA 3HAYMMW  pasnuumnsa  mexay
nscnensaHuTe coptose (Tabnuua
3). CopT "UepseH Encrap” otunta
Nno-BNCOKO CbAbpXxaHune Ha

Examination of parameters of
the chemical composition of the
fruit revealed statistically
significant differences among the
assessed cultivars (Table 3). ‘Red
Elstar’ cultivar recorded a higher
content of soluble solids (14.29%),
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pasTBOpPUMM  CyxXu  BeLllecTBa
(14.29%), KakTtO M MO-BUCOKO
CbAbpXaHne Ha 06wy 3axapu u
3axapo3a (11.84% wn CbLOTBETHO
3.84%) B cpaBHeHMe c "Tana
MbcT". CpegHuTe CTOMHOCTM Ha
CbAbpXaHNWeTo Ha pasTBoOpUMU
CyXu BellecTBa B u3cnegBaHuTe
COpTOBE Ca Ha HuBaTa Moco4yeHu
oT Blazek and HluSi¢kova (2007),
Te. 136% wn 142% Ha
CbAbpXaHue Ha pa3TBOPUMU CyXu
Bewlectea 3a "lana MBCT' n
cboTBeTHO "Encrtap”. Zdunek wu
Cybulska (2011) nocouart, 4ye B
nepyoga Ha npubupaHe Ha
pekonTtata nnogosete Ha "[ana”
nvat 13.9% cbabpXaHne Ha
pasTBopyuMU  CyXM  BeLlecTBa,
pokato "Encrtap” otumTta CTOMHOCT
oT 14.4% 3a cbWwMA napameTbp.
CbAabpxaHMeTo Ha obwm kucenu-
HM € no-BuMCoKo 3a "YepseH
Encrap" (0.52%), pokato CTOW-
HOCTTa Ha pH 3a nnogoBuA COK
rnocoysa NPOTUBOMNOJIOXHAaTA
TeHaeHuma ("Tana Mbet" — 4.06;
"UepseH Encrap” - 3.73). Bb3
OCHOBa Ha CbAbpXaHMeTo Ha
o6WN KucenvHu B MNOLOBETE,
"ana MbCT" MOXe pa 6bae
knacuduumpaH Kato COpPT CbC
chafksm nnogose, [okato copT
"YepseH Enctap" npuHapnexmu
KbM K/iaca Ha CcopToBe C J1eko
kucenu nsogose. lNpu Habmoge-
HWe CcbrnacHo rogmHata Ha onuTa,
pasimuuaTa Mexay W3nutBaHuTe
napameTpu ca CTaTUCTUYECKU 3Ha-
4YnMU, C U3K/THOYEHME Ha HMBaTa Ha
CbAbpXaHue Ha 3axapo3a.

as well as the higher content of
total sugars and sucrose (11.84%
and 3.84%, resp.) compared to
‘Gala Must'.

The average values of the soluble
solids contents in the studied
cultivars were at the levels
reported by BlaZzek and HIuSi¢kova
(2007), i.e. 13.6% and 14.2% of
soluble solids content for ‘Gala
Must’ and ‘Elstar’, respectively.

Zdunek and Cybulska (2011)
reported that in the period of
harvest ‘Gala’ fruit had the content
of soluble solids of 13.9%, while
‘Elstar’ recorded the value of
14.4% for the same parameter.

The total acids content was higher
in ‘Red Elstar’ (0.52%), whereas
the pH value for the fruit juice
recorded the opposite tendency
(‘Gala Must’ — 4.06; ‘Red Elstar’ —
3.73).

Based on the total acids content in
the fruit, ‘Gala Must can be
classified as a sweet-fruit cultivar,
whereas the ‘Red Elstar’ cultivar
belongs to the class of cultivars
with a mildly acid fruit. When
observed according to the year of
the trial, the differences among the
tested parameters were
statistically significant, with the
exception of the sucrose content
levels.
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Tabuua 3. XMMMUYECKM CBOICTBa Ha M/I040OBeTe Ha U3cnefABaHUTe s1I6b/IKOBU

copTtoBe

Table 3. Chemical properties of fruits of the assessed apple cultivars

Pa3TB. cyxu CbabpxaHue Ha 3axap 06 pH cToitHocT
LM KACESTUHN
MapameTbp BelecTea Sugar content (%) Total acids Ha ns1040B COK
Parameter Soluble solids (%) Fruit juice
(%) O6wy WHeepTHa 3axaposa 0 pH value
Total Inverted  Sucrose

CopT (A) / Cultivar (A)
[ana MbCcT 13.54 10.96 8.05 2.75 0.28 4.06
‘Gala Must’
YepseH Enctap 14.29 11.84 7.76 3.84 0.52 3.73
‘Red Elstar’
FoauHa (B)/Year (B)
| 14.95 12.29 8.72 3.39 0.51 3.79
Il 13.05 10.51 7.18 3.14 0.36 3.90
I 13.77 11.36 7.82 3.36 0.34 4.00
Copr x NoguHa (A x B) / Cultivar x Year (A x B)

| 14.70 11.95 9.08 2.73 0.32 4.02
'_Gagg mg I 12.07 9.23 6.67 2.38 0.28 4.03

1] 13.87 11.70 8.39 3.14 0.25 4.12

| 15.20 12.62 8.35 4.05 0.69 3.55
,L;{ee%BETsEl’:?Tapu 14.03 11.78 768 3.89 0.43 3.77

111 13.66 11.01 7.24 3.58 0.42 3.87
ANOVA
A *% *% * **% **% *%
B *% *% *% nS *% *%
AxB ns ns ns *x *x ns

Lo ce oTHacs no As regards the parameters of

napaMeTpuTe Ha BbHLUHMA BUA Ha
naoja 1 KayecTBOTO Ha NI04HOTO
Meco, uW3c/neABaHeTO  OTKpuBa
3HAUUTENIHU  pasNuunsa  n3Mexay
n3cnepsaHuTe coptose (Tabnuua

4). Mpn  BCUMYKM  U3NUTaHU
napamMeTpu, Han-gobpute OLEHKU
ca papeHn Ha '"Tana MbeT!

(HacuTeHocT Ha npeobnagasaly
uBAT — 4.01 1 npuBeEKaTesiHoCT —
4.94), pokato "YepseH Enctap”
oT6enA3Ba No-BUCOKM MapameTpu
Ha KayeCTBOTO Ha M/1040BOTO
mMeco (Bkyc — 5.27, apomart — 2.94
N KOHCUCTEHUua — 2.89). Tesu
pe3yntatm  CbOTBETCTBAT  Ha
AaHHUTe nocoyeHn oT NenadoviC-

Mratini¢ et al. (2001),
npeacTaBsAiku ye n3mexay
ocemMTe  M3CnefBaHW  eCeHHU

the fruit appearance and quality of
the flesh, the study has revealed
significant differences among the
examined cultivars (Table 4).

In all the tested parameters, the
best marks were awarded to ‘Gala
Must’ (over-colour intensity — 4.01
and attractiveness — 4.94), whereas
‘Red Elstar’ scored higher in the
parameters of the fruit flesh quality
(taste — 5.27, aroma — 2.94 and
consistency — 2.89).

These results correspond to the
data stated by Nenadovi¢-Mratini¢
et al. (2001), reporting that among
the eight tested autumn apple
cultivars, ‘Elstar’ was awarded with
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16 b/IKOBU copTa, "Encrap”
nonyyaBa Hali-ronsMmara oOueHka
3a BKyC Ha nnoga (4.4 no ckanara
oT 0-5). Ho, ¢ usnocTHarta opraHo-
nentnuyHa OUEHKa Ha KavyecTBOTO
Ha nnoga ot 19.40 Touku, "Tana
MbCT" oT6enn3Ba Mo-BMCOK
pesyntat ot "YepseH EncTtap”, c
yanoctHata cu oueHka ot 18.03
Toukn. MNpun HabnwogeHne cnpsamo
roguHata Ha onuta, pas/ivkuTe
Mexagy u3nutaHute napameTpu
nMart craTucTMmyecka 3Ha4vMMOoCT.
Hail-ronamata HacuTeHOCT Ha
npeobnagasalyms UBAT U nNpusie-
KarenHocTt Ha nnoga npw Asata
copta ca OT4eTeHW npes3 BToparta
rogvHa, [okato  Hal-fobpusat
BKYC, apoMaT U KOHCUCTEHLUMS Ha
nnofa ca ycTaHOBEHVW B MbpBata
roguHa Ha nscriefBaHeTo.

the highest score for the fruit taste
(4.4 on a 0-5 scale).

However, with the overall
organoleptic assessment of the fruit
quality of 19.40 points, ‘Gala Must’
scored higher than ‘Red Elstar’, with
its overall grade of 18.03 points.
When observed according to the
year of the trial, the differences
among the tested parameters
were statistically significant.

The highest average intensity of the
over colour and the attractiveness
of fruit in both cultivars were
recorded in the second year,
whereas the best taste, aroma and
consistency of the fruit were
established in the first year of the
study.

Ta6r||/|u,a 4. Tlnogoswn OopraHoONenTUYHN XapakTepUCTUKN Ha wnscnenBaHnTe

A6BbSIKOBM copToBe

Table 4. Fruit organoleptic properties of the assessed apple cultivars

HacuteH npeo-

Napamve 6nanasaLl UBsT MNpuBnekarenHoct  Bkyc Apomar KoHcucTeHums 0O6uwo
PaprameI:P geer C(")":'O"l"” Attractiveness Taste Aroma Consistency Total
intensity (0-5) (0-6) (0-6) (0-4) (0-4) (0-25)
CopTt (A)/Cultivar (A)
lFana MbcT 4.01 4.94 5.02 2.69 2.74 19.40
‘Gala Must’
YepseH Enctap 2.96 3.97 5.27 2.94 2.89 18.03
‘Red Elstar’
| 3.49 4.17 5.33 2.92 2.93 18.84
Il 3.62 4,62 5.02 2.80 2.79 18,84
1] 3.35 4,59 5.09 2.74 2.73 18.49
CopT x NognHa (A x B)/Cultivar x Year (A x B)
| 4.00 4.57 5.13 2.77 2.83 19.30
FGaglg mg I 4.07 5.20 4.83 2.73 2.77 19.60
1 3.97 5.07 5.10 2.57 2.63 19.34
| 2.97 3.77 5.53 3.07 3.03 18.37
;ee%BETSFa’:,CTap I 3.17 4.03 5.20 2.87 2.80 18.07
111 2.73 4.10 5.07 2.90 2.83 17.63
A *% *% * *% *
B * * * * *
AxB ns ns ns ns ns
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n3BOAN

Bb3 ocHOBa Ha u3cnegBaHe-
TO Ha PU3NONOTNYHUTE N NMOMOJIO-
TMYHN XapaKTepUCTUKM Ha COpTOBe
"lana MbcT" 1 "YepseH Enctap”,

MOXe [da ce [doCTurHe Ao
cnepHUTe 3aKk/veHns:
-"Tana MbeT" Kn "UYepseH

Enctap" npuHagnexar kbMm rpyna-
Ta Ha eCeHHUN A6BLMKOBM COPTOBE
CbC CPefHO KbCEH LbITEX;

-Bb3 ocHoBa Ha TexHuTe
MOPIOMETPUYHN XapaKTEPUCTUKN,
N aBaTa copta moratr ga o6baar
KareropusnpaHn B pamMKuTe Ha
rpyna OT coOpTOBe C njofose
CpefHO ronemMm N yaob/KeHu, T.e.
YOBIDKEHN N YOAB/DKEHU U NJIOCKNU,
kato "lana MbBCT' oOTuUMTa no-
roNsiMoO CpegHo Terno Ha njoga v
OBIDKMHA,;

- NMapameTpute Ha XMMHUYec-
KN CbCTaB M oOpraHosenTuyHata
OLeHKa Ha  KayecTBOTO  Ha
NNOAHOTO MEeCcO MoKasBa Hal-
[06pO kayecTBO Ha nnoga Ha
"YepseH Enctap”, pgokato "lana
MbCT" nonyyaBa 3HAUYNTENTHO TO-
BUCOKN OLEHKN 3a napamMmeTpute
Ha BbHLUHMA BUA Ha nnoaa.

3cnepBaHuTe pasHoBua-
HOCTU C HacuTeH UBAT Ha "Tana" n
"Enctap" nokasear [o6pu
pe3yntatm B arpo-ekosiorMyHuTe
ycnosma Ha Yayak, u wmorat
3HauuTeNnHO Aa [gonpuHecar 3a
HanpeAbka Ha CTpyKTypata Ha
AGBNIKOBUSA acopTUMeHT B
Peny6nuka Cbpbous.

CONCLUSIONS

Based on the study of the
physiological and pomological
properties of ‘Gala Must’ and ‘Red
Elstar’ cultivars, it is possible to
reach the following conclusions:

- ‘Gala Must’ and ‘Red Elstar’
belong to the group of medium-late
flowering, autumn apple cultivars;

- Based on their morphometric
characteristics, both cultivars can be
categorised within the group of
cultivars with  medium-large and
elongated, i.e. elongated and
elongated-flattened  fruits,  with
‘Gala Must’ recording the higher
average fruit weight and length;

- Parameters of the chemical
composition and organoleptic
assessment of quality of the fruit
flesh point to the better fruit quality
of ‘Red Elstar’, whereas the ‘Gala
Must’” was awarded significantly

higher marks for the fruit
appearance parameters.
The examined intense-

colouring sports of the ‘Gala’ and
‘Elstar’ have demonstrated good
results in the agro-ecological
conditions of Cafak, and may

greatly contribute to the
advancement of the apple
assortment  structure in  the

Republic of Serbia.
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CHARACTERIZATION OF AUTOCHTHONOUS APPLE GENOTYPES
FROM THE COLLECTION OF FRUIT RESEARCH
INSTITUTE - CACAK

Sladana Mari¢*, Milan Lukié

Fruit Research Institute, Kralja Petra 1/9, 32000 Cacak, Republic of Serbia

PE3IOME
Ctatusita  npefcTass HsIKOU
61ONIOTNYHM " arpoHOMUYHY

XapakTepucTmki Ha 20 MecTHU A6BIKOBU
reHoTMNM OT nJogHata KoMekuus Ha
WN3cneposaTencku UHCTUTYT MO OBOLL@P-
cTtBo B Yauak. Crnopef onucaHWeTo Ha
a6bnkn (Apple Descriptors — 6.np.) ca
OLEHEHN CrefHNTE XapaKTepuCTUKM Ha
reHoTUNUTE: XabuTyc U XM3HEHOCT Ha
ObpPBOTO; NEpMoa Ha ubgTeHe; N10404a-
BaHe; OeputbGeHa 3psAnOCT; pasMep Ha
nnoga, dopma W NpuBEKaTesHOCT;
OCHOBEH LBAT; npeobnagasall UBAT U
BMAO0BE Npeobnagasall, LBAT; KONNYECTBO
U  BUA Ha PbBXAMBOCT;  TEKCTypa;
XpaHUTesSTHN KayecTBa; NojaT/IMBOCT KbM
ropuvMBM  neTHa; NOAAT/IMBOCT  KbM
6onectn cnpamo Venturia inaequalis
(Cooke) Wint., Podosphaera leucotricha
(Ell. & Ev.) n Erwinia amylovora (Burnill)
(no ckana ot 1-9): Bb3 ocHOBa Ha ¢hasata
Ha NbfeH ubdTex n 6eputbeHa 3psocT,
reHotmnure morat aa 6baat
knacucumumpasm B geBet rpynu (0T MHOTO

SUMMARY

The paper presents some biological
and agronomic  properties of 20
indigenous apple genotypes from Fruit
Collection of Fruit Research Institute —
Cacak.

In accordance with Apple Descriptors, the
following properties of the genotypes were
assessed: tree habit and vigour; flowering
season; bearing habit; harvest maturity;
fruit size, shape and attractiveness;
ground colour; over colour and type of
over colour; amount and type of russeting;
texture; eating quality; susceptibility to
bitter pit; disease susceptibility to Venturia
inaequalis (Cooke) Wint.,, Podosphaera
leucotricha (Ell. & Ev.) and Erwinia
amylovora (Burnill) (on scale from 1 to 9).

Regarding the full flowering and harvest
maturity, the genotypes were classified
into nine (from extremely early -
‘Petrovaca’ to extremely late — ‘Sumnjaja’)
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paHHn "leTpoBaya” 4O MHOIMO KbCHU
"CymMHAA") M neT rpynun CbOoTBETHO (OT
cpefHn 3a cesoHa 'lleTpoBaya" fo
U3KMIOUNTENTHO  KbCHU  "BnaxuvHa" nu
"lLlymaToBKa). Pa3mepbT Ha nnoga
Bapupa oT MHOro manbk ("CypBeHka") ao
cpefHo ronsm ("LLUapeHnka").
Mpeobnagasawmte opMn Ha nioLoBe-
Te ca ChepuyHO-KOHYCOBMAHN 1 MSIOCKM.
OCHOBHMAT UBAT Bapupa OT XbAT A0
3e/leH C PpO30BW, YEPBEHU, THLMHO
yepBeHn U1 kKadsBM HioaHcu. Bcuukm
OLEHEeHN TreHOTMNM nokassaT noseBa
PE3NCTEHTHOCT KbM OFHEH npurop u
WMPOK [AManasoH Ha nojaT/IMBOCT KbM
CTpynsicBaHe 1 6pallHecTTa MaHa.
KnrouoBu ayMn: Malus X
domestica, reHeTUYHN pecypcu,
ABTOXTOHHM FEHOTUNY Ha 6BbKa

YBO/

HA6bnkaTa (Malus X
domestica Borkh.) e ocHoBeH Bupg
nnog B PernoHnTe Cc ymepeH
knumaTt no ceeta. OT rneguwe Ha
O6LOTO CBETOBHO MNPOW3BOACTBO,
KoeTo npeBuwaBa 69 mMwuanoHa
TOHa, fA6bMKaTa € YeTBbPTUAT
Hal-mawabHo oTrnexaaH nnog
(CBeToBHa opraHusauus no
XpaHuTte 1 3emegenveto kbm OOH
2010). Hag 6.000 copTta ca BaxHU
Ha MECTHO HMBO, a HAKOJIKO copTa
npeobnagasar B  CBETOBHOTO
nponssoacteo (O’'Rourke 2003).
AHannsnte un3BbPLUEHN [Jocera
OTKpUBAaT, Yye camo HSKOJIKO copTa
ce nosiBABarT B pPOAOC/IOBMETO Ha
MKOHOMWYECKM 3Ha4YMMnTEe A6bJIKM
(Noiton and Alspach 1996), kakto
M 4Ye TreHeTMyHaTa OCHOBa Ha
KYNTUBMPaHUTE AOBKA 3HAYUTEN-
HO e nogkKonaHa TMoHexe peru-
OHa/IHUTE COPTOBE Ca W3MEeCTeHU

and five groups (from mid-season -
‘Petrovaca’ to extremely late — ‘Vlahinja’
and ‘Sumatovka’), respectively. Fruit size
varied from very small (‘Survenka’) to
medium large fruits (‘Sarenika).

The predominant fruit shapes were
globose-conical and flat. Ground colour
varied from yellow to green with pink, red,
dark red or brown over colour. All of the
assessed genotypes showed field
resistance to fireblight and a wide range
of field susceptibility to scab and powder
mildew.

Key words: Malus x domestica,
genetic resources, autochthonous apple
cultivars

INTRODUCTION

Apple (Malus domestica
Borkh.) is the main fruit species of
temperate regions of the world. In
terms of total global production of
all fruit crops, with production
exceeding 69 million tons, apple is
ranking as the fourth most widely
grown fruit (Food and Agriculture
Organization of the United Nations
2010). Over 6,000 cultivars are
regionally important and a few
cultivars dominate world
production (O’'Rourke 2003).

Analyses performed so far reveal
that only few cultivars occur in the
pedigree of economically important
apples (Noiton and Alspach 1996),
as well as that the genetic base of

cultivated apples has greatly
eroded over time as regional
cultivars have been replaced

(Hancock et al. 2008).
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(Hancock et al. 2008).
CbbupaHerTo, oueHkara,
XapakTepusmpaHeTo n
N3MN0M3BAHETO Ha CTapu MECTHM
AOB/IKOBN FEHOTUNKU, CbOGpa3eHn
C abnoTUYHMA N BMOTUYEH CTpec
nopagu pasnnuvMsta B OKOJIHaTa
cpefa, XxapakTepHu 3a pailoHa Ha
Cbpbus, morat ga npenoctaBsT

6orato M MO/Ie3HO TEeHETUYHO
pa3Hoob6pasue, 0CO6EHO 3a
yCTOMUMBOCTTA W  Ka4yecTBOTO.

MecTHUTEe COpTOBE € HYXHO Aa
6bAaT OUEHEeHN 3a Aa ce OTKPUAT
HOBM WU3TOYHMLM Ha MOSIUreHHa
YCTOMUYMBOCT 3a pa3mMHOXaBaHe Ha
HOBM COpPTOBE CbC CTabunHa u
TpaliHa noneBa  YCTOWYMBOCT.
Hakon reHoTMnu wmsrnexga HocaT
NOMIE3HN TEeHU U anenu, KOUTo ako
He ce 3anasdaTr, HAMa fJa ca Ha
pasnonoxeHve noseye. V3cnepno-
BaTe/ICKUAT MHCTUTYT MO OBOLLap-
ctBo B Yauvak (MMO) uma pgbara
Tpaauums B CbobupaHeTo Ha HOBM,
KakTo M B u3cnegBaHeTo Ha
reHoTMnu B  CbllecTByBawaTa
A6Bb/IKOBa Kosekumda. HAbbnkoBata
konekumss Ha NMNO ob6xeawa 592
A6bIKOBY reHoTuna. MNpusHaBaHe-
TO Ha HEO6Xo0AMMOCTTa OT Cbbupa-
He 1 13Mnosi3BaHe Ha MeCTHU A0b/I-
KOBW reHOTUNW, C TEXHUTE arpoHO-
MUYECKN BaXKHW XapaKTepUCTUKW,
CblLeCcTByBa OT U3BECTHO BpeME B
Cbp6busa (Mratini¢ 2005; Maric et al.
2007; Mratinic and Fotiric-AkSic¢
2011), kato Hanpumep fobpa Bb3-
MOXHOCT 3a CbXpaHsiBaHe N Kauye-
CTBO Ha nnoga (Mari¢ et al. 2005).
HactoawmnaT TPYA e
npeanpueT OCHOBHO 3a fJa ce

Collecting, evaluation,
characterization and utilization of
old local apple genotypes, adapted
to abiotic and biotic stress due to
different environments
characterizing the region of Serbia,
can potentially provide a rich and
useful genetic variability, especially
for resistance and quality traits.

Indigenous cultivars need to be
evaluated to find new sources of
polygenic resistance for breeding
new cultivars with stable and
durable field resistance. Some of
the genotypes appear to carry
useful genes and alleles that, if not
preserved, may no longer be
available.

Fruit Research Institute — Cacak
(FRI) has a long tradition of
collecting new as well as
investigating genotypes in the
existing apple collection. The FRI
apple collection comprises 592
apple genotypes.

The recognition of the need for
collection and utilization  of
autochthonous apple genotypes
with their agronomically important
properties has existed in Serbia for
some time (Mratini¢ 2005; Mari¢ et
al. 2007; Mratini¢ and Fotiric-AkSic¢
2011), e.g. good storage capability
and fruit quality (Mari¢ et al. 2005).

This work was undertaken
primarily to investigate biological
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n3cnegsar 61onornyHnTE n
arpoOHOMUYECKN  XapaKTepUCTUKK
Ha 20 MeCTHU SA6BJIKOBU TEHOTUMM
crnopepg Apple Descriptors (IBPGR)
(MexayHapogeH CbBeT 3a pacTu-
Te/IHN TeHeTUYHKN pecypcu — 6.1p.).
HerosBoTo HamepeHue e CbLo Taka

Aa wu3cnegBa U AOKYMeHTMpa
reHoTMnNM B CblUecTByBallaTa
A6bkoBa konekuma Ha UNO,

KOETO Lle MMa CbLECTBEH MPUHOC
3a 3anasBaHe Ha 3apoauwHaTa
nnasma Ha a6bakuTe.

MATEPVANT N METOAN

AHanusvpaHn ca pABagecet
MeCTHM s6bnkoBM copta  OT
nnogosata konekuusa Ha NNO. Te
ca wu3bpoeHn B Tabnumuya 1.
Konekuymata e cb3gageHa npes
1986, npun pasctoaHme ot 4 x 1.5
m. A6bNKoBUTE obpasum ca npu-
caZleHn BbBbPXYy NOANOXKN M26 n
3acafleHun Ha BCAKO TPeTo AbpPBO.

XapakrepusnpaHeTo Ha
OLlEHEeHUTEe TeHOTUNN e U3BbpLLe-
HO cnopen Apple Descriptors
(IBPGR). Mpo6bn ot 50 nsoga 3a
reHoTun ca npubpaHn Ha cry4vaeH
NPUHUMN B eTan Ha un3nosiormyHa
3panoct. OueHeHn ca cnegHuTe
XapakTepucTukn Ha A6b/KoBUTE
reHoTUnu:
—Xabutyc Ha ObpBO (Ha K/IOHW):
1=3kntounTenHo n3npaBeHN,
2=W3knoumTteniHo
n3npaBeHn/n3npaBeHu,
3=M3npaseHn, 5=Pa3k/ioHeHn,
6=Pa3knoHeHn/HaBeeHMN,
7=HaBepeHu, 9=lnaveLuu;
—Cwuna Ha pacTex:

and agronomic characteristics of
20 indigenous apple genotypes
according to the Apple Descriptors
(IBPGR).

It is also intended to investigate
and document genotypes in the

existing FRI apple collection,
contributing significantly to the
preservation of the apple

germplasm.

MATERIAL AND METHODS

Twenty autochthonous apple
cultivars from Fruit Collection of
FRI were analysed. They are listed
in Table 1. The collection was
established in 1986, at a spacing
of 4 x 1.5 m. The apple accessions
were grafted on M26 rootstocks
and planted three trees each.

The characterization of the
assessed genotypes was done
according to the Apple Descriptors
(IBPGR). The samples of 50 fruits

per genotype were harvested
randomly at the stage of
physiological ripeness. The

following properties of the apple
genotypes were assessed:

—Tree habit (of branches):
1=Extremely upright, 2=Extremely
upright/upright, 3=Upright,
5=Spreading,
6=Spreading/drooping,
7=Drooping, 9=Weeping;

—Tree vigour: 1=Extremely weak,
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1=M3knouunTenHo cnaba,
3=Cnaba, 5=CpepgHa, 7=)XXn3HeHa,
9=/3KNUNTENHO XN3HEHA;
—Ce30H Ha ubmTrex:
1=M3knounTtesiHo paHeH, 2=MHoro
paHeH, 3=PaHeH, 4=CpefHoO
paHeH, 5=CpegeH, 6=CpeaHo
KbCeH, 7=KbCceH, 8=MHOro KbCeH,
9=/3KN0UYMTESTHO KbCEH;
—MnopopasaHe: 1=Wijcik
Mcintosh, 3=INRA Bug I, 5=INRA
Bug I, 7=INRA Bupg Ill, 9=INRA
Bua 1V;

—beputbeHa 3panocT:
1=M3knounTesiHo paHHa, 2=MHoro
paHHa, 3=PaHHa, 4=PaHHa/cpefHa
3a ce3o0Ha, 5=CpepgHa 3a ce30Ha,
6=CpepHa 3a ce30Ha/KbCHa,
7=KbcHa, 8=MHOro KbCHa,
9=/3KN0UYMTETHO KbCHa,

—Pa3mep Ha nnoga:
1=M3knounTesiHo Mabk, 2=MHoro
Manbk, 3=Masbk,
4=Manbk/cpepeH, 5=CpegeH,
6=CpepgHo ronam, 7=lonsam,
8=MHoro ronam, 9=M3kounTenHo
ronam,

—®opma Ha nnoga:
1.0=Kbn6osuaHa,
1.1=Kbn60BNAHO-KOHNYHA,
1.2=KbC0 Kb16OBNAHO-KOHNYHA,
2.0=lnocka, 2.1=lnocko-
KbnoosuaHa (crnaecHara),
3.0=KoHycoBugHa, 3.2=CpefHo
KOHycoBuAHa, 4.0=EnuncosungHa,
4.1=EnnncoBnaHO-KOHyCcOBMaHA
(oBanHa), 5.0=lpogbarosara,
5.1=lpoabsiroBaTo-KOHYyCOBUAHA,
5.2=lpoabsiroBaTo-CTECHEHA,;
—MpvBnekatenHoctT Ha noja:
1=M3knwuntenHo sow, 3=Jlow,

3=Weak, 5=Intermediate,
7=Vigorous, 9=Extremely vigorous;

Flowering season: 1=Extremely
early, 2=Very early, 3= Early,
4=Early/intermediate,
5=Intermediate,
6=Intermediate/late, 7=Late,

8=Very late, 9= Extremely late;

—Bearing habit: 1=Wijcik MclIntosh,
3=INRA type I, 5=INRA type II,
7=INRA type Ill, 9=INRA type IV;

—Harvest maturity: 1=Extremely
early, 2=Very early, 3=Early,
4=Early/mid-season, 5=Mid-
season, 6=Mid-season/late,
7=Late, 8=Very late, 9=Extremely
late;

—Fruit size: 1=Extremely small,
2=Very small, 3=Small,
4=Small/medium, 5=Medium,

6=Medium large, 7=Large, 8=Very
large, 9=Extremely large;

—Fruit shape: 1.0=Globose,
1.1=Globose-conical, 1.2=Short-
globose-conical, 2.0=Flat,
2.1=Flat-globose (oblate),
3.0=Conical, 3.2=Intermediate-
conical, 4.0=Ellipsoid,
4.1=Ellipsoid-conical (ovate),
5.0=0Oblong, 5.1=0blong-conical,

5.2=0Oblong-waisted;

—Fruit attractiveness: 1=Extremely
poor, 3=Poor, 5=Intermediate,
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5=CpegHa, 7=[06pa,
9=3knoumTenHo gobpa; OcHoBeH
uBAT:  1=YepseH, 2=0OpaHxeBs,
3=KpemaBo-651, 4=KbnT,

5=3e/1eHO-XbNT, 6=3€e/eH,;
—Mpeob6nagasaly, UBAT:
1=OpaHxeB, 2=Po30B, 3=4epseH,
4=TBHMHO 4YepBeH, 5=l1ypnypeH,
6=Kadss;

—-Bup Ha npeobnapasalims UBAT:
1=PawnpaH, 2=VBuun, 3= lbCcTpW,
4=Ha npbCckn, S5=J/leka pyMeHuHa,
6=36negHAN (npurnyweH),
7=MNbneH npeobnagasaly UBAT,
8=[pyr;

—CTteneH Ha pbxausocT: 1=0%,
2=12%, 3=25%, 4=37%, 5=50%,
6=62%, 7=75%, 8=87%, 9=100%;
—-Bupg pbuxauBocT:
1=M3kntounTtenHo puHa, 2=MHoro
duHa, 4=CpepgHa, 6=Ipyba,
8=/lrocnecTta, 9=HanykaHa,;
—BkycoBu kavecTBa:
1=3kntounTenHo nowo, 2=MHoro
nowo, 3=J/lowo, 4=/lowo/cpeaHo,
5=CpepgHo, 6=CpepgHo/gobpo,
7=06po, 8=MHoro go6po,
9=3k1ounTENHO [06PO;
—TekcTtypa: 1=M3knunTtesiHo
rpyoa, 3=Ipy6a, 5=CpegHa,
7=®unHa, 9=N3K1ounMTeNIHO (PUHA,;
—lMopatnueocT KbM ropuveu
neTHa: O=Hwukaksa,
1=N3kntounTtenHo cnaba, 2=MHoro
cnaba, 3=Cnaba, 4=CpepgHo
cnaba, 5=CpepgHa, 6=CpegHo
cepuo3Ha, 7=cepuosHa, 8=MHoro

cepuo3sHa, 9=M3KknunTEeNTHO
CepuosHa,

—MopaTt/iMBoOCT KbM  CTpynscBaHe
(Venturia  inaequalis  (Cooke)

7=Good, 9=Extremely good;
Ground colour: 1=Red, 2=0range,
3=Cream-white, 4=Yellow,
5=Green-yellow, 6=Green;

—Over colour: 1=Orange, 2=Pink,
3=Red, 4=Dark red, 5=Purple,
6=Brown,;

—Type of over colour: 1=Striped,
2=Streaked, 3=Mottled,
4=Splashed, 5=Slightly blushed,
6=Washed-out (faded),
7=Complete over colour, 8=Other;

—Russet amount: 1=0%, 2=12%,
3=25%, 4=37%, 5=50%, 6=62%,
7=75%, 8=87%, 9=100%;

—Russet type: 1=Extremely fine,
2=Very fine, 4=Intermediate,
6=Coarse, 8=Scaly, 9=Cracked;

—Eating quality: 1=Extremely poor,

2=Very poor, 3=Poor,
4=Poor/intermediate,
5=Intermediate,
6=Intermediate/good, 7=Good,

8=Very good, 9=Extremely good;
—Texture: 1=Extremely coarse,
3=Coarse, 5=Intermediate, 7=Fine,
9=Extremely fine;

—Bitter pit susceptibility: 0=None,
1=Extremely slight, 2=Very slight,
3=Slight, 4=Slight/intermediate,
5=Intermediate,
6=Intermediate/severe, 7=Severe,

8=Very severe, 9=Extremely
severe;

—Disease susceptibility to scab
(Venturia  inaequalis (Cooke)
Wint.), powdery mildew
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Wint.), bpalwHecTa MaHa
(Podosphaera leucotricha (Ell. &
Ev.)) u ordHeH npurop (Erwinia
amylovora (Burnill)) no ckana ot 1
[0 9: 1=0-3%, 2=4-6%, 3=7-12%,
4=13-25%, 5=26-50%, 6=51-75%,
7=76-88%, 8= 89-99%, 9=100%.

PE3YNTATU N OBCbXXOAHE
[MporpamuTe 3a pasmHoXasa-
He Ha A0BLJIKM ce HYX[aaT OT HoBa
3apogvwHa nnasma 3a pga ce
nogobpsT HacTosiwuMTe COpPTOBE,
KOUTO Ce TbPCAT Kakto OT
nasapuTte, Taka U B UHOYCTpuUATA.
OcHoBarta Ha ycrnewHaTta nporpa-
Ma 3a pa3mMHOXaBaHe e Ha/IMuneTo
Ha pasHoobpas3HM reHoTUNU C
B&XXHW 1 MOJIE3HN XapaKTepUCTUKN.
BCbLHOCT, pa3MHOXaBaHETO Ha
AOB/IKN 3aBUCU OT HENpeKbCHaTo-
TO W3Mo/s3BaHe Ha cTapu U HOBMU
COpPTOBE, KaKTO 1 OT M3MN0JI3BAHETO
Ha  pasiMyHn  OuBM  BUAOBeE.
OueBUAHO €, Ye B TO3M KOHTEKCT,
AOB/IKOBUTE TEHETUYHU U3TOUYHULN
B permoHa Ha Cbpbus morat pga
nrpaaT BaxkHa pond. OCBeH TOBa,
HacToAWMAT  TPy4  Hacbpyasa
ycunmaTa HacovyeHu KbM Cbbupa-
He K 3anasBaHe Ha SAO6BL/IKOBUTE
reHeTUYHN U3TOUYHUUKW. Pe3yntaTtu-
Te OoT wu3cnepgsaHeto Ha 17
XapakTepuctuki npu 20 S6bKOBK
reHoTMnn ca npeactaBeHn B
Tabnmya 1 ”n 2, n OTKpuBa
pasnnumna mMexay reHotTunure.
XabntTyc Ha [AbpBOTO #
nepuog Ha ubdTex
llo oTHacs Ao xabuTyca Ha
ObPBOTO WM cunata Ha pacTtex,

(Podosphaera leucotricha (Ell. &
Ev.)) and fireblight (Erwinia
amylovora (Burnill)) on scale from
1 to 9 1=0-3%, 2=4-6%,
3=7-12%, 4=13-25%, 5=26-50%,
6=51-75%, 7=76-88%, 8=
89-99%, 9=100%.

RESULTS AND DISCUSSION
Apple breeding programmes
need new germplasm to improve
current cultivars which are in
demand by both market and
industry.  The  backbone  of
successful breeding programme is
availability of diverse genotypes

with important  and useful
properties.
In fact, apple breeding is

dependent on constant use of old
and new cultivars, as well as on
the use of different wild species.

It is obvious that, in this context,
apple genetic resources in the
region of Serbia can play an
important role. In addition, this
work is encouraging efforts aimed
at collection and conservation of
apple genetic resources. The
results of the investigation of 17
characteristics in 20 apple
genotypes are presented in Tables
1 and 2, and reveal differences
among the genotypes.

Tree habit and flowering time

Regarding both tree habit and
vigour, the genotypes can be
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reHoTunuTe Morat pga Obaar
pasfeneHn Ha yeTupw rpynu, T.e.
OT wu3npaseHo (7 reHoTunu) A0
HaBegeHn (4 reHoTunuM) ©  OT
N3KNYMTENIHO cnaba ("BnaxuHa")
o CUNHa (11 reHoTuna).
MpeobnagaBallmAaT BUA XabuUTtyc n
cula Ha pacTtex Ha [AbpBOTO €
N3npaBeHo 7 pask/ioHe-
HO/HaBefeHo, n CbOTBETHO
XnsHeHo (Tabnvua 1).
Han-paHHMAT  ubdtex e
oT4yeTeH npwu copToBe
"by3goBaHka", ‘"lleTpoBaya” n
"CamoHuknasa" ( 23-u anpwun) u
Hal-kbCHUA  npn  "CuHans"  u
"WymHaAa" (1-u man). durypa 1
nmokasBa Ce30H Ha UubTex Ha
nscneasaHuTe o6bpasyun. Kmawe
npueN3NTENHO 12 AHM pas/ivka
NPV MbJHUA UbMTEX Mexay Hau-
paHHUTE W Hal-KbCHU 06pasuy,
KOeTo CcboTBETCTBa Ha Mratini¢
and Fotiric-AkSi¢  (2011), kowuTo
nocouysart 16 gHeBHa pasnvka npu
Mb/IHUA Lb(TEX Ha n3cnensaHuTe
aBTOXTOHHM SAODBLIKOBM COPTOBE.
Mo  OTHOWeEHMe Ha  MbJIHUA
ubrex, reHoTunurte ca
knacuduunpann B AeBeT rpynu, ot
N3KOYNTESTHO paHHM -
"MNeTpoBaya” [0 W3KIKUUTESTHO
KbCHU "lymHAA". T[loBeveTo
reHOTUNM NpuHagaexar Ha MHOro
paHHO  UbpTaAWmM  A6BNAKKM (6
reHoTunu), Jokato KbCHO
UbPrawmTe A6bAKOBU 0b6pasum
(4) TpsAbBa pga ce npeanouuTar
nopagn TaxHata CrnocobHOCT fa
YyCTOSIBaT Ha LWeTn OT U3MpPb3BaHe.

divided into four groups, i.e. from
upright (7 genotypes) to drooping
(4 genotypes) and from extremely
weak (‘Vlahinja’) to vigorous (11
genotypes).

The predominant tree habit and
vigour were upright and
spreading/drooping, and vigorous
respectively (Table 1).

The earliest onset of flowering
was recorded in cultivars
‘Buzdovanka’, ‘Petrovata’ and
‘Samoniklaja’ (April 23 and the
latest in ‘Sinlija’ and ‘Sumnjaja’
(May 1%). Figure 1 shows flowering
season of the evaluated
accessions. There was a 12 day-
difference approximately in full
bloom between the earliest and
latest accessions, which is in
agreement with Mratini¢ and Fotiri¢-
AkSi¢ (2011) who reported a 16
day-difference in full bloom of the

studied autochthonous  apple
cultivars.
Regarding full flowering, the

genotypes were classified into nine
groups, from extremely early -
‘PetrovaCa’ to extremely late -
‘Sumnjaja’. Most of the genotypes
belong to very early flowering
apples (6 genotypes), while late
flowering apple accessions (4)
should be favoured because of their
capacity to avoid frost injury.
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Tabnuua 1. OCHOBHM GUONOMMYHN XapaKTepUCTUKN Ha m3cnenBaHn A6b/IKOBU
o6pa3um (cBbp3aHu C AbPBOTO, UbdTexa U NogaT/IMBOCT Ha 601ecTn)

Table 1. Major biological properties of the assessed apple accessions
(concerning tree, flowering and disease susceptibility)

5 3 0@ 5 S . 28,2 ¢ 2 .9
g _§ I8 oE2 55 %$,9 88 §,.36Z2 5 2_522=
5g¢ 8 °8 83 g0 8- 83 E83598¢558800
835 33 ©g S, S82 cEf SRp=EB0E882E8-88
o T @ = ><§ s® 58 o8 085YER38 B-QSERTIE
STCEcs 5353 § F 853
o g i C C C
FR22 ‘Babovaca’ 5 7 2 3 7 6 2 1
FR3 ‘Bihorka’ 6 7 3 5 7 8 2 1
FR7 ‘Boskopka’ 6 7 2 3 7 2 2 1
FR1 ‘Budimka’ 3 7 2 7 8 2 1 1
FR4 ‘Buzdovanka’ 7 3 2 5 7 4 2 1
FR14  ‘Ovgiji nos’ 6 7 5 7 8 2 2 1
FR10  ‘Petrovaca’ 7 5 1 7 5 3 4 1
FrR11 PopMiladin 5 5 9 7 3 4 1
iz Trnave

FR12 ‘Ranka’ 3 5 6 5 6 4 2 1
FR23 ‘Samoniklaja’ 7 7 2 9 7 5 3 1
FR6 ‘Senabija’ 3 3 7 7 7 5 3 1
FR8 ‘Sinlija’ 5 5 8 5 7 2 2 1
FR21 ‘Survenka’ 7 7 7 9 8 3 2 1
FR15  ‘Sarenika’ 5 5 3 5 8 2 2 1
FR19  ‘Sumatovka’ 3 5 7 7 9 3 4 1
FR16  ‘Sumnjaja’ 6 5 9 7 8 2 4 1
FR2 ‘Vlahinja’ 6 1 4 5 9 2 2 1
FR20  ‘Zejtinka’ 3 7 6 5 8 4 3 1
FR13  ‘Zelenika’ 3 7 2 7 8 3 6 1
FR9 ‘Zutica’ 6 7 5 7 7 2 4 1

Zutica’ —
'Zelenika’ -
‘Zejtinka’ —
“Viahinja' |
“Eumnjaja’ =
‘Sumatovka' —|

*Sarenika’ =

“Survenka' —

“Sinlija’ =

‘Senabija’ ={
“Samoniklaja’ —

‘Ranka’ —

‘Pop Miladin Iz Trnave'

‘Petrovaca’ -

‘Oviiji nos' o

‘Buzdovanka' —

‘Budimka’ =

‘Boskopka' =
“‘Bihorka' —

Flowering onset — full bloom HAB4aN0 HA WLHTEHE —+ MBNEH ULHTeR
I Full bloom - end of flowering Munes WhTex - KPAR HA WhTeHe
I I LI LI !\I I I Ih‘ I‘|I LI I\l |5| Ib
] it A A A
P L S R P e T A
®ur. 1. Mepuog Ha UbMTEX Ha U3cneaBaHUTe A6bIKOBU 06pasun

Fig. 1. Flowering season of the evaluated apple accessions

“Babovaca' —
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MnopgogaBaHe M 6epuT6EHA
3psanocT

Bb3 ocHOBa Ha nsiogofasa-
HeTo — cuctema (Tabnumua 1)
n3nonssaHo ot JlecnnHac (INRA)
(INRA — ®peHCcKM HaumoHasieH
MHCTUTYT 3a 3eMefesiCKN u3cnes-
BaHua — 6. np.), obpa3synTte morar
fJa 6bgar  knacudumumpaHun B
yetmpu rpynn, ot INRA Bug |
("baboBaya" wun "bockonka') [0
INRA Bug IV ("Mon MunaguH un3
TpHaBe", "CamMoHuknan" n
"CypBeHka"). Mpn noseyvyeTo
obpasuu, nnogoganiHuTe  30HU
nMmart TeHAeHUMA Ha u3MecTBaHe
ot crteBosia (INRA Bug Il — 7
reHotunu) ”“ OT CTBOMA KbM
BbHLUIHATA CTpaHa Ha [AbpBOTO
(INRA Bug Il - 8 reHOTUNN).

LLlo ce oTHaca go 6eputbe-
Hata 3psanoct (Tabnuuya 1),
reHoTUnuTe ca pasfjesieHu Ha net
rpynn OT cpefHn 3a ce3oHa -
"MNeTpoBaya” [0 U3KIUYNTENTHO
KbCHU - "lymaToBKa" n
"BnaxunHa". [loBeyeTo reHoTunn ca
KbCHW W MHOTO KbCHO 3peeLu
A6BLKM, 9 N CbOTBETHO 7 0bpas-
un. TogatmMBOCT Ha ropyvBuU
neTHa Ha n/o40BeTe Ha OUEeHeHU-
Te TreHOTUNM He e OoT4yeTeHa B
nosieBu YC/OBUSA, C W3K/IKOYeHne
Ha "bys3goBaHka", uMnTo nnopose
rnokassar MHOrO Masiko KOJim4yecT-
BO ropuvBu netHa (2).

XapakTepucTuku Ha nnoga

[JeBeT XapakTepucTukm Ha
nnogoBe  ca  OUEHeHW  Mnpu
n3yyaBaHuTe s6bLKOBU 06pasum

Bearing habit and harvest
maturity

Based on bearing habit —
system (Table 1) wused by
Lespinasse INRA, the accessions
can be classified into four groups,
from INRA type | (‘Babovaca’ and
‘Boskopka’) to INRA type IV (‘Pop
Miladin iz Trnave’, ‘Samoniklaja’
and ‘Survenka).

For the most accessions, fruiting
zone tends to move away from
trunk (INRA type Il — 7 genotypes)
and away from trunk to the outside
of the tree (INRA type Il — 8
genotypes).

Regarding harvest maturity
(Table 1), the genotypes were
divided into five groups from mid-
season — ‘Petrovaca’ to extremely
late — ‘Sumatovka’ and ‘Vlahinja'.
Most of the genotypes are late and
very late ripening apples, 9 and 7
accessions respectively.

Bitter pit susceptibility of fruits of
the assessed genotypes was not
recorded in the field, except for
‘Buzdovanka’ whose fruits showed
very slight amount of bitter pit (2).

Fruit characteristics

Nine fruit characteristics
were evaluated in the studied
apple accessions (Table 2). Based

370



(Tabnnua 2). Bb3 OCHOBa Ha
roneMvHaTa Ha nsoga, obpasuute
ca knacudguumpaHn B NeT rpynu,
oT MHoro masikm (5 obpasum) Ao
cpegHo ronemu (1 o6pasey). B

[EeNCTBUTENHOCT,  TernoTo  Ha
nnoga Bapupa oT 27.7 ¢
("CypBeHka") [0 172.0 g

("LlWapeHnka"), 1 noseyeto obpas-
um ca KnacudvuympaHu  kato
Masnku 1 cpefHo mMasiku. Cnopep
Mratini¢ and Fotiric-AkSi¢ (2011),
TernoTo Ha nnoga Ha
n3cnegBaHUTe aBTOXTOHHU AOBI-
KOBM COpPTOBE Bapupa, B obcera oT
70.0 g po 193.3 g. MNogobHn ca
cBegeHudaTa nocoveHn ot Pirlak et
al. (2003) 3a obewaBawmTe
MECTHM IeTHU SA6bJIKOBU COPTOBE
oTrnexgaHn B Typuus, 4MeTo
Terno Ha nsoga sapupa ot 49.5 g
0o 152.2 g.
Mpeobnagasawimte
Ha nnogoBeTe B HaCTOALWETO
nscneaBaHe ca  Kb16OBUAHO-
KOHW4YHU (7 o6pas3un) n nnocku (5
o6pasun). obpasunte ca pasaene-
HW B LUECT rpynu, oT KbJ160BUAHO-
KOHWYHWN [0 KOHWYHU, U NPOABIrO-
Batnm opmn ca HabnwgaBaHu
npy "OBuYni Hoc". OueHeHuTe
obpasun ca KnacuuuupaHm kato
nowwn (10 reHotunn) n cpegHu (7
reHoTunu) OT rnegHa Touyka Ha
npuBnekaTesiIHoCTTa. [o6pa
npuBnekaTesIHoCT e HabngaBaHa
npu "buxopka" n "OBYKnin HOC".
OCHOBHUVAT UBAT Bapupa oT
XbnT (2 ob6bpasun) oo 3eneH (8
o6pasun), aokarto 3e/1eHo-
XbNTUAT € HabnwpgasaH npu 10
nscnegBaHn  reHotunu.  Po30B,

dhopmu

on fruit size, the accessions were
classified into five groups, from
very small (5 accessions) to
medium large (1 accession).
Actually, fruit weight ranged from
27.7 g (‘Survenka’) to 172.0 g
(‘Sarenika’), and most of the
accessions were classified as
small to small/medium. According
to Mratinic and Fotiric-AkSi¢
(2011), fruit weight of the studied
autochthonous apple cultivars
varied, ranging from 70.0 g to
193.3 g.

Similar findings were reported by
Pirlak et al. (2003) for promising
native summer apple cultivars
grown in Turkey, whose fruit
weight varied from 495 g to
152.2g.

The predominant fruit shapes
in this study were globose-conical
(7 accessions) and flat (5
accessions). Namely, the
accessions were divided into six
groups, from globose-conical to
conical, and oblong fruit shape
was observed in ‘Ovciji nos’. The
evaluated accessions were
classified as poor (10 genotypes)
and intermediate (7 genotypes) in
terms of fruit attractiveness. Good
attractiveness was observed in
‘Bihorka’ and ‘Ovciji nos’.

Ground colour varied from
yellow (2 accessions) to green (8
accessions), whereas green-
yellow was observed in 10 studied
genotypes. Pink, red, dark red or
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yepBeH, TbMHO YepBeH U kKadsB
ca onpefesieHn kaTo npeobnaja-
BalWM LuBeToBe C UMBMUM [0
n36edHAN BMA Ha npeobnagasa-
LWMS UBAT. JOMUHMpALLMAT Npeob-
najasaul, UBAT M BUA Ha npeobia-
AaBalma UBAT Npu uscnefBaHuTe
aBTOXTOHHU A6BNKOBM 06pa3um ca
yepBeH/TbMHO 4YepBeH (9 1 CbLOT-
BEeTHO 7 o06pas3un) n wapeH/ c
nexka pymeHuHa (7 n cbOTBETHO 6
obpasun). He e 3abenssaH
npeo6nagasall UBAT npwu
"MNeTpoBaya" u "3eneHunka".

brown were determined over
colours with streaked to washed-
out type of over colour. The
predominant over colour and type
of over colour in the studied
autochthonous apple accessions
were red/dark red (9 and 7
accessions, respectively) and
mottled/slightly blushed (7 and 6
accessions, respectively). No over
colour was observed in ‘Petrovaca’
and ‘Zelenika’.

Tabnuua 2. OCHOBHU MIOAOBU XapakKTEPUCTUKN Ha U3creaBaHUTe S6BLJIKOBU

ob6pasum

Table 2. Major fruit properties of the assessed apple accessions
[
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s8¢ 2f 22 §8 23 §72 9f% g5 5 &F

gg 8§ 5z 8o & g2 %g &d

< i cf 27 ag X

‘Babovaca’ 3 2.0 3 5 4 3 1 4 3
‘Bihorka’ 4 3.0 7 6 4 2 2/2 6 5
‘Boskopka’ 5 2.0 1 5 3 5 8/6 7 3
‘Budimka’ 4 2.0 3 5 3 5 2/4 4 3
‘Buzdovanka’ 3 1.1 3 5 4 5 212 6 7
‘Ov¢iji nos’ 5 5.0 7 5 3 4 2/2 4 3
‘Petrovaca’ 3 2.0 5 5 / / 212 3 5
‘Pop Miladin 4 11 5 4 3 3 1 6 5
iz Trnave
‘Ranka’ 3 2.1 5 4 2 3 2/2 4 5
‘Samoniklaja’ 2 11 5 5 3 3 1 3 3
‘Senabija’ 3 1.1 5 6 3 3 2/1 5 3
‘Sinlija’ 3 1.1 3 6 3 5 2/2 6 5
‘Survenka’ 2 3.0 5 5 4 2 1 3 3
‘Sarenika’ 6 2.1 3 6 3 5 2/6 5 3
‘Sumatovka’ 2 3.0 3 5 4 3 1 4 3
‘Sumnijaja’ 2 2.1 3 6 4 6 2/2 2 1
‘Vlahinja’ 3 1.2 3 6 4 3 1 3 1
‘Zejtinka’ 3 1.1 5 6 6 5 2/2 3 3
‘Zelenika’ 3 1.1 3 6 / / 212 6 5
‘Zutica’ 2 2.0 3 5 3 2 1 4 3
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[MoBeYeTOo OT OLLEHEHUTE FTeHOTUMNN
HAMAT pbXameocT (7 obpasun)
WIN C U3KIUNTENHO (puHa [0
MHOIo piHa pPbXANBOCT MOKpUBa-
wa ao 12% nnogHa NOBBLPXHOCT
(10 obpa3sym). Wo ce otHaca go
XpaHuTesnHuTe KayecT-Ba n
TekcTypa, obpasun ca knacudu-
uupaHu B wect (0T MHOrO JiowWwun —
"lWymHAs" wn po  pobpu -
"Bbockonka™) un yetupu rpynu (oT
N3KNKUNTENHO rpyba — "LymHAs"
n "BnaxuHa" po  mHa -
"by3goBaHka”).

MogaTnueocT Ha 6onecTu

Bcuukn oueHeHn A6BLIKOBU
reHoTUMNm nokassar nosnesa
PE3NCTEHTHOCT KbM OFHEH MpuUrop
n LIMPOK AvanasoH Ha
noAat/IMBOCT KbM CTPynscBaHe U
6pawHecta maHa (Tabnuua 1).

Mo OTHOLUEHVe Ha
noaat/IMBOCT KbM  CTpynsicBaHe
(ckanata ot 1-9 oTroBapsa Ha
ckanata Ha Van der Zwet wu
NMPOLEHTBbT Ha noBpeseHu
AbpBeTa), obpasuute moraT ga
6baaTt knacuguumpaHn B 6 rpynu,
oT 4-6% (2 no ckanara) oo 88-
99% (8 no ckanarta). lNoBeuyeTo
n3cneaBaHN TreHOTMNKU nokassar
cnaba nogaTtnMBOCT Ha CTpynsc-
BaHe (13 reHoTuna, Bapupawm ot
2 po 3 no ckanara). CpegHa u
BMCOKa nogaTtnneocCT Ha
CTpynacsBaHe e HabnogaBaHa npu
6 (Bapupawa ot 4 ago 6 no
cKkaslata) U CbOTBETHO 1 reHoTun
(8 no ckanara).

Mo OTHOLWeHWe Ha nojat/iv-

BOCT Ha OpalHecTa MaHa,

Most of the assessed genotypes
were non-russeting (7 accessions)
or with extremely fine to very fine
russet covering up to 12% of fruit
surface (10 accessions). As for
eating quality and texture, the
accessions were classified into six
(from very poor — ‘Sumnjaja’ to
good ‘Boskopka’) and four
groups (from extremely coarse —
‘Sumnjaja’ and ‘Vlahinja’ to fine —
‘Buzdovanka’).

Disease susceptibility

All of the evaluated apple
genotypes showed field resistance
to fireblight and a wide range of
field susceptibility to scab and
powdery mildew (Table 1).

With  regard to scab
susceptibility (the 1-9 scale
corresponds to the Van der Zwet
scale and the portion of the tree
blighted), the accessions can be
classified into 6 groups, from
4-6% (2 on the scale) to 89-99%
(8 on the scale). Most of the
studied genotypes showed Ilow
field susceptibility to scab (13
genotypes, ranging from 2 to 3 on
the scale). Medium and high scab
susceptibility was observed in 6
(ranging from 4 to 6 on the scale)
and 1 genotypes (8 on the scale),
respectively.

Regarding susceptibility to
powdery mildew, the genotypes
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reHoTUnNuTe ca pasfesieHu Ha net
rpynu, ot 0-3% (1 no ckanata) 4o
51-75% (6 no ckanara). V3cnepa-
BaHW ca 20 reHoTunK, 14 nokassaTt
HUCKa noaaTamBoCT (Bapupalla ot
1 po 3 no ckanarta) n 6 cpegHo
nogaT/MBu Ha nneceH (Bapupawim
oT 4 po 6 no ckanarta). He e
HabngaBaHa BUCOKa Mogat/n-
BOCT MpuV OLEeHABaHUTE AO0BLIKOBM
o6pasuypm.

N3BO4AN

HacTtosweTo n3cnegBsaHe
OTKpUBa, 4ye A6bLAKOBUTE 06pasLum
B Cbpbua ca 6oratm u nonu-
MOPOHM MO Xxapaktep. bbaeuwm
n3cneaBaHua UenaT ga npoAab/i-
Xar pabotata B cchepara Ha
3ana3BaHeTo Ha A0BLIKOBU reHe-
TUYHN pecypcu B pernoHa Ha
Cobpbus ypes AbITOCPOYHa
KOHCepBaLuuWs, MOJIEKY/IAPHM OTrne-
YyaTbLM N3MONA3BaANKN HOB U CepUO-
3eH MeTof, 1 yBenuyasaHe B 6pos
Ha reHoTunure.

BnarogapHocTu
ToBa u3cnegsBaHe € W3BBLP-
lIeHO y4pe3 noakpenara Ha

MVHMCTEPCTBO Ha 06pa3oBaHMETO,
HaykaTa U TEXHOJIOTUYHOTO pasBu-
TMe Ha Penybnuka Cbpbus,
Mpoekt Ne 31064, ¢ HanmeHoBa-
Hve "PasButMe K1 3ana3BaHe Ha
reHeTUYHNA noTeHuman Ha nnoao-
BE B YMEPEHU KNUMaTUYHU 30HU".

were divided into five groups, from
0-3% (1 on the scale) to 51-75%
(6 on the scale). Out of 20
genotypes studied, 14 showed low
susceptibility (ranging from 1 to 3
on the scale) and 6 medium field
susceptibility to mildew (rated from
4 to 6 on the scale). High field
susceptibility was not observed in
the evaluated apple accessions.

CONCLUSIONS

This study has revealed that
apple accessions in Serbia are rich
and polymorphic in characters.
Future studies aim to continue
work in the field of conservation of
apple genetic resources in the
region of Serbia through long-term
conservation, molecular
fingerprints using a novel and
robust method, and increase in the
number of genotypes.
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