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PE3IOME

Llenta Ha ToBa n3cnenBaHe bewe
[a ce yCcTaHOBAT BpeAHUTE BUAOBE akapu
N TexHUTe ecTecTBEeHW HenpuATenn B
OpexoBX rpagvHW, Hamupawy ce B
okonHocTuTe Ha rpag [nosams, KOxHa
Bwarapua. [lMpoyuBaHeTo € npoBeAeHO
ypes npernes Ha cbbpaHu nucta w”
CTPbCKBAHE HA K/IOHKM OT OpexoBuTe
AbpBeTa npes nepvoja Mai - centemspu
Ha 2014-2015r. O6wo 100 fIMCTHM w”
K/IOHKOBM Npo6u oT 10 opexoBu rpasmHu
ca npernefjaHn 3a akapu U XULLHK
HacekoMu. KaTo pe3syntar ca ycTaHOBEHU
5 Buga utodparHn akapu, 10 Buga
XWLLHM aKapy 1 3 BUAa XULWHN HacekoMMU.
BpegHute akapu ca npeacrtaBeHn ot 3
BMAa TeTpaHuxoBu akapu: Eotetranychus
carpini (Oud.), Tetranychus urticae Koch
and Tetranychus turkestani Ur. et Nik.
(Acarina: Tetranychidae) n 2 Buga
epuocmaHn akapu: Eriophyes erineus
Nal. n Eriophyes tristriata Nal. (Acarina:
Tetranychidae). E. carpini (Oud.) n E.
erineus Nal ca Hali-uecTo cpelaHuTe U
LLIMPOKO pasnpocTpaHeHu BMAOBE
nsmMexay Bcuyku dutodarHu akapu. Kato
XWUWHULM  Ha  BpegHuTe akapu ca
yCcTaHOBEHU 7 BuAa (UTOCENOHU akapu:
Euseius finlandicus; (Oud.)

SUMMARY

The aim of this study was to
identify harmful species mites and their
natural enemies in walnut orchards
located in the surroundings of Plovdiv,
Southern Bulgaria. The study was
conducted by inspecting the collected
leaves and shaking of branches of the
walnut trees in the period from May to
September in 2014-2015. A total of 100
leaf samples and 100 branches samples
from walnut orchards were examined for
mites and predatory insects. As a result, 5
species of phytophagous mites, 10
species of predatory mites and 3 species
of predatory insects were found. The
harmful mites were represented by 3
spider mite species: Eotetranychus carpini
(Oudemans), Tetranychus urticae Koch
and Tetranychus turkestani Ur. et Nik.
(Acarina: Tetranychidae) and 2 eriophyid
species: Eriophyes erineus Nal. and
Eriophyes tristriata  Nal.  (Acarina:
Eriophyidae). E. carpini (Oudemans) and
E. erineus Nal were the most common
and widespread species among all
phytophagous mites. As predators of the

harmful mites, 7 phytoseiid species:
Euseius finlandicus (Oud.);
Kampimodromus aberrans (Oud)),
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Kampimodromus aberrans (Oud.),
Amblyseius andersoni (Chant),
Paraseiulus soleiger (Ribaga),

Paraseiulus triporus (Chant u Yoshida-
Shaul), Neoseiulella tiliarum (Oud.) wn
Neoseiulella acefi (Coll.) (Acari:
Phytoseiidae), 2 Buga TugengHu akapu:
Tydeus californicus (Banks) and Tydeus
caudatus (Duges) (Acarina: Tydaeidae), 1
cturmengeH Bua: Zetzellia mali (Ewing)
(Acarina: Stigmaeidae) 1 3 Buga XuLHK
Hacekomu: Stethorus punctillum (Buse)
(Coleoptera: Coccinellidae), Scolothrips
sexmaculatus (Perg.) wn Scolothrips
longicornis  (Priesner) (Thysanoptera:
Thripidae). E. finlandicus 6ele ocHOB-
HUAT W Hall-eheKTMBEH BUA, U3MEXAY

BCUYKM  XMLWLHM  akapu, obutasalum
KOpOHaTa Ha OpexoBuTe AbpBeTa.
Knrouosu Aymu: opex,

doutocharHn akapu, XULWHU akapu, XULLHA
Hacekomu, MNMnosaus, bbarapus

yBO/A

OpexbT e  TpaguuMoHHa
OBOLHa Kyntypa 3a bwbarapus.
MnogoBeTe My ca LeHHa W He3a-
MeHMMa XpaHa 3a xopara, nopagu
KOeTo Buga € rMosyynsi LMPOKO
pasnpocTpaHeHue, He camMmo Y Hac,
HO M B MHOrO CTpaHu No cseTa.
[MouBEeHO-KNUMATUYHUTE  YC/I0BUA
Ha bBbbnrapua 6GnaronpuaTcTear
OTI/IeXXAAaHEeTO Ha TO3U O0BOLLEH
BuAa. lNMpes nocnegHute 20 roguHn
y Hac ce Habnwpgasa 3acu/eH
NHTEepec KbM OTI/IeXAaHeTO Ha
opexonsiogHn KynTypu, KOeTo ce
Ob/DKM  Ha  npoBexpaaHarta OT
cTpaHa Ha AbpXasaTa NOAUTUKA,
ocurypsieallia 3HauymTenHu cyocuanm
N CTUMy/IMpaHe Ha OPexoBOTO NPOo-
M3BOACTBO, @ Taka CbWO M Ha
He3a40BO/IeHNTe NOTPebHOCTN Ha
EBponelickua nasap OT OpexoBu
ALKN.

Amblyseius andersoni (Chant),
Paraseiulus soleiger (Ribaga),
Paraseiulus triporus (Chant and Yoshida-
Shaul), Neoseiulella tiliarum (Oud.) wn
Neoseiulella acefi (Coll.) (Acari:
Phytoseiidae), 2 tydeid species:Tydeus
californicus (Banks) and Tydeus caudatus
(Duges) (Acarina: Tydaeidae), 1
stigmaeid species: Zetzellia mali (Ewing)
(Acarina: Stigmaeidae) and 3 predatory
insect species: Stethorus punctillum
(Weise) (Coleoptera:  Coccinellidae),
Scolothrips  sexmaculatus (Perg.) w
Scolothrips longicornis (Priesner)
(Thysanoptera: Thripidae) were observed.
E. finlandicus was the main and most
effective species among all predatory
mites inhabiting the crown of the walnut
trees.

Key words: walnut,
phytophagous mites, predatory mites,
predatory insects, Plovdiv, Bulgaria

INTRODUCTION

The English (Persian) walnut
is one of the traditional fruit crops
for Bulgaria. Its fruits are a
valuable and irreplaceable food for
us, which makes it popular, not
only in Bulgaria but also in many
parts of the world. The soil and the
climatic conditions in Bulgaria favor
the cultivation of this fruit species.

Over the last twenty years in our
country there is an increasing
interest in the cultivation of nut
crops, due to the implemented by
the state  policy, providing
substantial subsidies and
stimulating of walnut production,
but also on the unmet needs of the
European market for walnut
kernels.
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To3u 0OBOLUEH BUA ce Hanaja
OT ronsim 6poi HenpusaTenun, KOUTo
Morat Aa NpUYNHAT MKOHOMUYECKU
LLeTh Ha OpexoBuTe [AbpBeTa U
3HauMTesIHO da pegyumpart [oobu-
Ba. dutocparHmte akapu ca vact
OT TO3W KOMMNEKC OT BpeauTesu,
KOMTO MMaT HeratuBHO Bb3AeN-
CTBME BbPXYy OpexoBuUTe AbpBeTa.
TeTpaHnxoBUTE akapu ca efHu oT
BaXXHUTE HenpuaTesiv No OBOLL-
HUTEe AbpBeTa, BK/IUYUTENHO M MO
opexa. Te ca no3HaTu noseye KaTo
BpeauTenn no A6bLAKa, cvBa U
npackoBa M No-pALKO NO [XKaHkKa,
yepeLua, KpyLla, MyLimMyna v Lrons
(banesckn n pgp., 1982). Hsakou
aBTOpY cuuTaTt, Yye BUAOBUAT CbC-
TaB Ha TeTpaHWXOoBUTE akapu Cwus-
HO ce B/Msie He camo OT pacTu-
TeNHNA TOCTOMPUEMHUK W CcopTa,
HO M OT reorpadpCckoTo pasnoso-
XEHNe U eKONOrnYHUTEe YCNoBUSA
(Warabieda, 2000; Skorupska, 2003;
Lenort et al., 2005).

B bbnarapma ueneHacoyeHu
n3cnefBaHusA 3a ycTaHOBSABaHe Ha
BpegHUTe BUAOBE akapu U TexXHU-
Te eCTeCTBEHU HeNpuAaTesiv B ope-
XOBUTE TrpajiHN He ca npoBex-
AaHu.

B Hawara cTpaHa kato Bpe-
ANTEeNn No opexoBuUTe AbpBeTa Ao
cera ca naeHTUuUUUpaHn Tpu Bu-
Aa doutadharHy akapu: TeTpaHuxo-
BUA BuA akap Panonychus ulmi
Koch (Acarina: Tetranychidae) wu
epuocomgHuTe akapu Eriophyes
erineus Nal., Eriophyes tristriata
Nal. »n Aculus juglans Natch.
(Acarina: Eriophyidae) (Banescku
nap., 1982).

This fruit species attacked by
a large number of pests that can
cause economic damage to walnut
trees and significantly reduce yield.

The phytophagous mites are part
of this complex of pests that have
a negative impact on walnut trees.

The tetranychid mites are one of
the important pests on fruit trees,
including walnut. They are known
more as pests of apple, plum and
peach and rarely myrobalan plum,
cherry, pear, medlar and quince
(Balevski et al., 1982). Some
authors consider that the species
composition of spider mites
strongly is influenced not only by
the plant host and variety, but also

by geographical location and
environmental conditions
(Warabieda, 2000; Skorupska,

2003; Lenort et al. 2005).

In Bulgaria targeted research
to identify the harmful species
mites and their natural enemies in

walnut orchards were not
conducted.
Three  hytophagous mite

species were identified as pests of
walnut trees in our country until
now: tetranychid mite species
Panonychus ulmi Koch (Acarina:
Tetranychidae), Eriophyid mite
species Eriophyes erineus Nal. |,
Eriophyes tristriata Nal. (Acarina:
Eriophyidae) and Aculus juglans
Natch. (Acarina:  Eriophyidae)
(Balevski et al., 1982).
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Llenta Ha HacToAwoTo npo-
yuBaHe Gelle fa ce uaeHTuduuym-
par BpeAHWUTE BUAOBE akapu Mo
opexa W TexHuTe ecTeCTBeHU
HenpuaTesiM B perMoHa  Ha
Mnosaus (KOxHa bbnrapus).

MATEPVANT N METO4U

MpoyyBaHeTO 3a nAaeHTUdU-
uMpaHe Ha BpefHUTe BUAOBETE
aKkapun n TexHUTe eCcTeCTBEHU He-
NpUATENIM B KOpoHaTa Ha OpexoBU-
Te gbpeeTa Oelwle npoBefeHO B
OpPexoBu rpaguHNn, pasnosioXeHn B
okonHocTuTe Ha lMnosgue (KOxHa
Bvnrapus) npes 2014-2015r. MNpe3s
nepuoga OT Mai A0 cenTemMBpu OT
pas3nIM4yHM 4YacTu Ha KopoHarta Ha
AbpBeTata ca CbOupaHu JINCTHU
npo6u (no 50 siucta OT AbPBO OT
o6uwo 10 gbpBeTa 3a rpaauHa),
KOWUTO Ca CbXpaHsBaHW B NoneTu-
NIEHOBM TOpOW B XIAAWUNHUK Npwn
4°C. Bcuuknm cbbpaHu nmucta ca
npernexgaHn nog cTepeomMuKpoc-
KoM B eHTOMosiorMyHata naboparto-
pvsa Ha VMIHCTUTYTa No OBOLLAPCTBO -
MnoBguB. HamepeHuTe npwu nper-
nefa akapu ca oTyMTaHu, onvcea-
HU 1 CbxpaHasaHn B 70% pa3TBop
Ha eTwioB ankoxon. OT cbbpa-
HUTe obpasuM No-KbCHO ca M3roT-
BAHW TpalHM MUKPOCKOMNCKN npe-
napatun 3a onpegensHe Ha TAX-
Hata BuaoBa NPUHALNEXHOCT.
NpaeHTudmnympaHeTo Ha akapute e
N3BBbPLUBAHO, CbINIACHO NO3HATUTE
aKaposiorMyHu MeTogu, onucaHu
or Krantz (1975), Gutierrez
(1985a, b) n Kreiter (1993).

XULWHNUTE Hacekomu, XpaHe-
wn ce c dwmrtodharHm akapu ca

The aim of this study was to
identify harmful species mites and
their natural enemies in walnut
orchards located in the
surroundings of Plovdiv (Southern
Bulgaria).

MATERIAL AND METHODS

The study to identify harmful
species mites and their natural
enemies in the crowns of walnut
trees was conducted in walnut
orchards located in the
surroundings of Plovdiv (Southern
Bulgaria) in 2014-2015. During the
period from May to September
from different parts of the crown of
the trees were collected leaf
samples (50 leaves per tree from
10 trees for orchard), which were
stored in plastic bags in a
refrigerator at 4°C. All collected
leaves were examined under
steriomikroskop in entomological
laboratory of the Fruit Growing
Institute of Plovdiv; the available
mites were registered and stored
at the 70% solution of ethyl alcohol.
Found in reviewing mites were
counted, described and stored as
70% solution of ethyl alcohol. From
the collected specimens were later
prepared permanent microscopic
preparations to determine their
species composition. The
identification of the mites was
carried out according to known
acarological methods described by
Krantz (1975), Gutierrez (1985a, b)
and Kreiter (1993).

Predatory insects that feed

on phytophagous mites were
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YyCTaHOBSIBAHW C MOMoOLWTa Ha
€HTOMOJIOTMYEH Cak, M3MNO0A3Banku
MeTo4a Ha CTPbCKBaAHETO, onucaH
oT Steiner (1962). OT cbbpaHuTE B
Xo4a Ha u3cnefBaHeTo XULLHK
HacekomMn ca W3roTBAHW EHTOMO-
NIOTUYHU KONEKUMM U MUKPOCKOTI-
CKW npenapartu 3a onpefesisiHe Ha
TAXHaTa BMAOBA MPUHAAIEXHOCT.
NoeHTuduumpaHeTo Ha XuLHUTE
HacekoMMn e U3BBbPLUBAHO, C NOMOLLL-
Ta Ha KoY onpefenuTen Ha Hace-
KOMHWTE BUAOBE B CTaguii Bb3pacT-
HO no Jlopoxosa u kon. (1989).

PE3YJITATUN N OBCBbXXOAHE
B pe3yntart Ha u3cnegBaHe-
TO B KOpoHata Ha opexoBuTe
AbpBeTa ca ycTaHOBeHM o6uo 5
Bnaa doutodparHm akapu, 3 suga ot
cem. Tetranychidae n 2 Buga ot
cem. Eriophyidae (Tabnuua 1-2).

established with the help of an
entomological bag using the
method of shaking, described by
Steiner (1962). By predatory
insects collected in the course of

the study were prepared
entomological collections or
microscopic preparations to

determine their species identity.
The identification of predatory
insects is carried out with the help
of key determinant of insect
species in the adult stage in
Dorokhova et al. (1989).

RESULTS AND DISCUSSION

As a result of the research, in
the walnut orchards have been
established total of 5 species of
phytophagous mites, 3 species
from Tetranychidae family and 2
species from the Eriophyidae
family (Table 1-2).

Ta6nvua 1. BpeaHu BUOOBE akapy, yCTAHOBEHU B OPEXOBUTE rpaguHU B paioHa

Ha Nnosgune

Table 1. Harmful species mites found in walnut orchards in the region of Plovdiv
MecTononoxeHne Ha CbopaHNTe IUCTHU NPOGYU
Location of the collected leaf samples
Buose akapu 9 %
. ) a
Mite species = . g ES J
@ 25 5 20| 23 N = c| s 2 3
2| 33| 28| 83| s<c| 23 EE gc T 28 gﬁ
Qg Ic| oo ¥Ex| 20 o] 2G| oc c © 2 °
85| 83| 38| 28|25/ 8¢/ 88|28 &8 |58
Co | << Own| =2=2|CA|lbn[)SH| OO0 o a o
Tetranycidae
Eotetranychus carpini | + + + + + + + + +
(Oud.)
Tetranychus  urticae | + + +
(Koch)
Tetranychus turkestani | + + +
(Ur. et Nik.)
Eriophyidae
Aceria erinea (Nal.) + + + + + + + + + +
Eriophyes tristriatus | + + + + + +
(Miller)
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Ta6nvua 2. XvWHN BUAOBE akapy, yCTaHOBEHU B OPEXOBUTE FPaAvHM B paiioHa

Ha Nnosgue

Table 2. Predatory mite speciees found in walnut orchards in the region of

Plovdiv
MecTononoxeHue Ha cbbpaHunTe IMCTHN NPo6un
Location of the collected leaf samples
o ©°
Bupose akapu - o 2 §
Mite species ) g g o S § 5 o8
s @2 | O 28| 22| 3% £ | & 23 -
T2 82 a S o9 o5 °3 E'_E = Is 30
m O I S o ° x X m S o B 25 M © T = o 9
28|88 |33 28| 25|28 | 88| AL | &8 |58
Co | < |83 |s=|cq | 55 [=8 |66 |JF | 8¢
Phidoseiidae
Euseius finlandicus (Oud.) + + + + + + + + + +
Kampimodromus + + + + +
aberrans (Oud.)
Amblyseius andersoni + + + +
(Chant)
Paraseiulus soleiger + + + +
(Ribaga)
Paraseiulus triporus + +
(Chant)
Neoseiulella tiliarum + + +
(Oud.)
Neoseiulella aceri + +
(Coll.)
Tydeidae
Tydeus californicus + + + + + + +
(Banks)
Tydeus caudatus Duges) + + + + + +
Stigmaeidae
Zetzelia mali (Ewing) + + + + + + + +

TeTpaHuxoBuTe akapu 6sxa npeg-
CTaBeHW OT CpPaBHUTENHO MasTbK
6poin Bnaose (3), uamexagy Kouto
Hail-yecto cpewaH wn bGewe
Eotetranychus  carpini  (Oud.).
To3n BMA e ycTaHOBEH Aa Npuchbe-
TBa BbB BCUYKM U3C/MeBaHN ope-
XOBM rpaguHn. Tol ce cpewa B
KopoHaTa Ha [AbpBeTata Mnouytu
npes usinata Beretauusi, HO Hal-
4eCTO B HMUCKA  YMCNEHOCT.
Tetranychus  urticae Koch
Tetranychus turkestani Ur. et Nik.
ca Apyru BuAoBe TeTpaHUXOBM aka-
pu. Te3n BMAOBE Ca CpPaBHUTESHO
No-psiiko CpeLlaHn B KopoHata Ha
opexoBuTe AbpBeTa, OTKONKOTO E.
carpini. TaxHOoTO NpuUcbCTBUE beLle

The tetranychid mites were
represented by relatively small
number of species (3), among
which the most common and
dominant was  Eotetranychus
carpini (Oud.). This species is
found to be present in all surveyed
walnut orchards. It occurs in the
crown of the trees almost all
vegetation, but most often in low
numbers. Tetranychus urticae
Koch and Tetranychus turkestani
Ur. et Nik. are other tetranychid
mite species. These species are
relatively rare in the crown of
walnut trees than E. carpini. Their
presence was found only in
isolated walnut orchards, usually
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yCTaHOBEHO CaMO B OTAEeJ/IHU ope-
XOBW rpagnHn, 06UKHOBEHO B HUC-
Ka 4McneHocT. TAXHOTO nosiBsBa-
He B KOpoHaTa Ha AbpBeTarta Ao
rofisiMa CTeneH e CBbp3aHo C pas-
BUTMETO Ha LUMPOKOSIUCTHA Mie-
Be/IHa pacTUTesSIHOCT nof  TAX.
Mpe3 nponetra, Te3n BuAOBE
6sXa OTKpMBaHW Aa ce XpaHAT Uu
pas3BuBaT OCHOBHO MO M/ieBesiHaTa
pacTutesiHocT. lpe3 fneTHuTe me-
ceuu, B pesyntar Ha BfollaBaliu-
Te Ce XpaHuUTesSIHM YCNoBUS, Te
Hanyckar  njeBesiHuTe  TroCTo-
NPUEMHULN N MUTPUPAT B KOPOHa-
Ta Ha AbpBeTara, KbAeTo ocTaBaT
[a ce XpaHAaT 1 pasBmBaT [0 Kpas
Ha eceHTa.

B TOBa wu3cnepBaHe ppyru
TeTpaHUX0BU BMAOBE MO OPEXOBU-
Te AbpBeTa, He 6sxa yCTaHOBEHH,
BbMNpekn, 4Ye B NpeaxoiHn nscnea-
BaHundA, Panonychus ulmi Koch
6ewe cbobuleH KaTo domTochbareH
BU akap, KOMTO Bpeau Mo MHO-
XECTBO OBOLLH/ BUAOBE B T.U. U
no opexa (banescku n ap., 1982).

EpuocmaHuTte akapu (Acarina:
Eriophyidae) ca gpyra rpyna cwu-
TotharHn axkapu, KOUTO B TOBa
n3cneaBaHe 6axa npefcTaBeHU
camo oT paBa Buga: Eriophyes
erineus Nal. n Eriophyes tristriata
Nal. E. erineus e eguH OT Hail-
4yecTo cpelwjaHuTe n AOMUHUPALLA
BUAOBE, He caMO cpepn epuodouna-
HATE akapu, HO W Ccpef BCUYKM
dutodarHn akapu, obuTaBalm
KOpoHaTa Ha OpexoBuTe ObpBeTa.
[Bata epuomaHn BUaa akapu
BPEAAT KaTto cMyyart COK OT /ucTa-
Ta, NPUYNHABAaNKN 0bpa3yBaHeTo Ha

in low numbers.

The occurrence of these species
in the crown of the tree is largely
related to the development of
broad-leaved weeds beneath
them. In the spring, these species
were found to feed and develop
mainly weeds.

During the summer months,
resulting in  worsening food
conditions, they were leaving

weed hosts and migrated in the
crown of the trees, where they
remain to feed and grow until late
autumn.

In this study, other spider
species walnut trees have not

been established, although in
previous studies, Panonychus ulmi
Koch was reported as

phytophagous mite species that
damages in many fruit species
including and walnut (Balevski et
al., 1982).

Eriophyid mites (Acarina:
Eriophyidae) are another group of
phytophagous mites, which in this
study were presented only two
species: Eriophyes erineus Nal.
and Eriophyes tristriata Nal. E.
erineus was the most common
and dominant species, not only
among eriophyid mites, but also
among all phytophagous mites
inhabiting the crown of the walnut
trees. Both eriophyid mite species
of damage by sucking sap from
the leaves, causing the formation
of bulges (galls) on the upper
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n3n0yTUHW (ranun) rno ropHara noBbp-
XHOCT Ha /smctaTa, B KOMTO Te ce
XPaHAT 1 pa3MHOXaBar.
fanute Ha E. erineus ca
BANBOHATM OT NPOTUBO-MOJIOXKHA-
Ta CTpaHa W ob6pa3syBar KyXuWHW,
YNNTO CTEHU Ca MOKPUTU C ObJITU U
3a0CTpeHn, 6enesHnkasun go 6neno-
XBbJITU BNACUHKN (EPUHEYM).
fannte Ha E. tristriata ca
pa3nosioXeHn npegMMHO  OKOJ0
rMaBHUTE N CTPAHUYHUTE XWUJIKK
Ha nicta. Te ca TBbpAW, TbMHO-
Kapssu, nonycgepuyHn ¢ pasme-
pu go 4 mm B guametbvp. OT
JoNnHara cTpaHa Ha smcra ranute
ca BA/TbOHATU C pefikn BNIACUHKN.
duTtodparHnTe akapu cpetla-
LK1 ce No OpexoBuTe AbpBeTa ce
atakyBaT OT ronsiMm 6poi ectecT-
BEHWN HenpuaTenan, KOUTo morart ga
6bOaT OTHECEHU KbM [BE OCHOBHU
rPYNn: XULWHM HACEKOMMN N XULLHM
akapu. lNbpBaTta rpyna XuwHULN
BK/IlOYBA MHOXECTBO HaCEeKOMHU
BMAOBE KaTO XULHW  KaJIMHKM,
XUWHM  ObpBEHMLM, NapBu  Ha
CUPOUAHN MyXu, 3narooumum u
ap. Te3n xuwHuuM ca Hal-Beve
nonudparn uan onurodparn. Te ce
XPaHAT OCHOBHO C JIMCTHU BbLLUKM,
LWMTOHOCHM BbLUKWN, APEOHN MbCEHM-
LM 1 OpYyry HACEKOMU 1N caMo Mo 13-
K/IlOYeHre C TeTPaHMXOBUTE akapw.
Hacekomute, KOUTo ce Xa-
paktepusmpar C Mo-TACHa XpaHu-
TenHa cneyvanmsauus u CUHO
n3paseHo npeanoyne Kbm K3xpa-
HBaHe C TeTpaHMXOBWU akapu nmat
Mo-rofIIMO 3HayeHve KaTo akapo-
dharn. OT Tasu rpyna XuLH1 Hace-
KOMK 6sXa YCTAHOBEHW criefHuTe

surface of the leaves, where they
feed and reproduce.

The galls of E. erineus are
concave on the opposite side of
the leaf and form cavities whose
walls are covered with whitish or
pale yellow cloth - erineum.

The galls of E. tristriata are
located mostly around the main
and lateral veins of a leaves. They
are hard, dark brown, semi-
spherical with a size up to 4 mm in
diameter. On the underside of
leaves galls are concave with rare
hairs.

Phytophagous mites
occurring in walnut trees are
attacked by a large number of
natural enemies that can be
attributed to two main groups:
predatory insects and predatory
mites. The first group includes a
number of insect predator species
such as predatory ladybugs,
predatory bugs and larvae of
hoverflies, lacewing flies and
others. These predators are
mostly polyphagous or oligofagi.
They feed mainly on aphids, scale

insects, small caterpillars and

others insects and only

exceptionally with spider mites.
Insects that are

characterized by a narrow food
specialization and more strongly
prefer to feed tetranychid mites

have greater importance as
mitephagous. From  predatory
insects group were identified

following major species: Stethorus
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No-BaXHU BUAOBE: Stethorus
punctillum  Weise  (Coleoptera:
Coccinellidae), Scolothrips
sexmaculatus (Perg.) n Scolothrips
longicornis Priesner (Thysanoptera:
Thripidae). Te3n HacekomMHM BUOO-
Be ca OTKpuMBaHW OOWKHOBEHO B
OpEexoBu rpaguHu, KouTo ca obpa-
6oTBaHn C nectuunan. B Tesu
rpagMHu NIbTHOCTTA Ha TeTpaHu-
XOBUTE akapu b6elue OTHOCUTENHO
Mo-BMUCOKa, B CpaBHeHue C rpaau-
HW 6e3 necTuunaHN TpeTupaHus.

XUWHNUTE akapu ca pgpyra
BaKHa rpyna aHTaroHUcTu, KOUTO
ca OT ronaAmMo 3HauyeHue 3a pery-
nvpaHe nonynauynoHHara nabT-
HOCT Ha pacTuUTesniHoAHUTEe aka-
pu. B ToBa uscneaBaHe, B KOPOHa-
Ta Ha opexoBuTe AObpBeTa 6sxa
ycTaHoBeHu 06,0 10 BmMaa XuLHN
akapu, OTHacAaWwM ce KbM Tpu
cemeincTtea: Phytoseiidae (7),
Stigmaeidae (1) n Tydaeidae (2)
(Tabnuuya 1-2).

dutocengHute akapu
(Acarina: Phytoseiidae), kouTo
6sxa efHN OT Hali-MHOro4ncneHnTe
N Hah-4ecTo CpeLllaHnTe XULLHK
akapu B TOBa u3cnefBaHe, 6sxa

npeacTaBeHu oT cnepHute
BUAuBE: Euseius  finlandicus
(Oud.); Kampimodromus aberrans
(Oudemans), Amblyseius
andersoni (Chant), Paraseiulus
soleiger (Ribaga), Paraseiulus
triporus (Chant and Yoshida-
Shaul), Neoseiulella  tiliarum

(Oud.) n Neoseiulella aceri (Coll.).
E. finlandicus 6ewe Hai-yecTo
cpewaHma n goOMUHMpal, BUA
n3Mexagy BCUYKA  DUTOCENHM

punctillum  Weise
Coccinellidae),
sexmaculatus (Perg.) and
Scolothrips longicornis  Priesner
(Thysanoptera: Thripidae). These
insect species are found usually in
walnut orchards that are treated
with pesticides. In these orchards
density of tetranychid mites was
relatively higher in comparison
with orchards without pesticide
treatments.

(Coleoptera:
Scolothrips

Predatory mites are another
important group of antagonists,
which are of great importance for
regulating population density of
herbivorous mites. In this study, in
the crown of the walnut trees were
established a total of 10 species of
predatory mites belonging to three
families: Phytoseiidae (7),
Stigmaeidae (1) and Tydaeidae (2)
(Table 1-2).

Phytoseiild mites (Acarina:
Phytoseiidae), which were among
the most numerous and the most
common predatory mites in this

study were presented by the
following species: Euseius
finlandicus (Oud.);
Kampimodromus aberrans
(Oudemans), Amblyseius
andersoni (Chant), Paraseiulus
soleiger (Ribaga), Paraseiulus
triporus (Chant and Yoshida-
Shaul), Neoseiulella tiliarum

(Oud.) and Neoseiulella aceri
(Coll). E. finlandicus was the most
common and dominant species
among all phytoseid mites,
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akapu, cnegsaH ot BugoseTe K.
aberrans n A. andersoni. Tesu
dmutocengHn BuaoBe ca N3BECTHU
B HawaTta CTpaHa KaTto BaXHU
XULWHULUM Ha pacTUTesSTHOAAHUTE
akapy no A6bLSKOBUTE AbpBeETa
(ApHaygos, 1993, 2000; Arnaudov,
1997) n HazeMHaTta pacTUTEsIHOCT,
pa3suBalla ce nog tax (ApHayaoB
n PaHkoBa, 2005). [Ba oT
ycTtaHoBeHuTe Bugose (T. tiliarum
n P. soleiger) ca ycTtaHOoBABaHW B
npeaxogHn  m3cnegsaHuss Mo
ncTaTta Ha Apyry OBOLLHM BUAOBE
kato yepewa n cnuea (banescku
n pgp., 1982), HO He u” no
opexoBute abpseta. P. triporus u
N. aceri ca HoBW puTocengHun
BNA0-Be 3a (payHata Ha bbnrapus
1 ce cbobLaBar 3a NbPBMU NbT.

B ToBa wu3cnegpaHe 6sxa
YCTaHOBEHU M APYr BUAOBE XUL-
HN akapu Zetzellia mali (Ewing)
(Acarina: Stigmaeidae); Tydeus
californicus (Banks) u Tydeus
caudatus (Duges) (Acarina:
Tydaeidae). Te3n cemeictBa 3a
pa3nivka ot ceMm. Phytoseiidae ca
6efHN OT KbM BUAOBeE, HO Goratu
MO YWUC/IEHOCT Ha uWHAMBUAMUTE,
KOeTo nojckasea, Ye Te ca Xpa-
HUTENHO CBbp3aHu C epnonaHu-
Te akapu. B nogkpena Ha TOBa
npeanosnioxeHune e pakra, ye Te3u
XAWHMLUM  6AXa OTKpMBaHM Mo-
4yecTo NOo NIMCTa Ha OPEXOBU Abp-
BeTa, HanagHatu oT Eriophyes
erineus Nal. n no-psaako no nucra,
KOUTO He ca HanagHaTtu OT TO3M
HenpusaTen.

followed by K. aberrans and A.
andersoni.  These  phytoseiid
species are known in our country
as important  predators  of
herbivores mites on apple trees
(Arnaudov, 1993; 1997; 2000) and
ground vegetation growing under
them (Arnaudov and Rankova,
2005).

Two of established species (T.
tiliarum and P. soleiger) have been
found in previous studies on the
leaves of other fruit crops such as
cherry and plum (Balevski et al.,
1982), but not walnut trees.
Phytoseiid species P. triporus and
N. aceri are new to the fauna of
Bulgaria and reported for the first
time.

In this study we identified
other predatory mite species as
Zetzellia mali (Ewing) (Acarina:
Stigmaeidae); Tydeus californicus
(Banks) and Tydeus caudatus
(Duges) (Acarina: Tydaeidae).
These families unlike Phytoseiidae
family are poorer species, but they
are rich in number of individuals,
indicating that they are food-
related eriofidnite mites.

In support of this hypothesis is the
fact that these predators were
found more frequently leaves of
walnut trees infested by Eriophyes
erineus Nal. and less frequently in
the leaves which are not attacked
by this pest.
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n3BOAMN

ToBa e MbpBOTO LEesIeHaco-
YyeHOo u3cnepgBaHe, 3a ycTaHOBsIBa-
He BMAOBMA CbCTaB Ha chuTodpar-
HUTE aKkapu N TEXHUTE eCTeCTBEHU
HenpuaTesiM No opexa, NnposefeHo
B bbnarapua. [lo nuctatra Ha
opexoBuTe AbpBeTa ca ycTaHoBe-
HXU o6wWo 15 Buaa akapu, oTHacs-
LM ce KbM 5 cemeiicTBa: 3 OT cem.
Tetranychidae (Eotetranychus
carpini Oud., Tetranychus urticae
Koch n Tetranychus turkestani Ur.
et Nik.), 2 ot cem. Eriophyidae
(Eriophyes  erineus  Nal. n
Eriophyes tristriata Nal.), 7 ot cem.
Phytoseiidae (Euseius finlandicus
Oud.; Kampimodromus aberrans
Oud., Amblyseius andersoni
Chant, Paraseiulus soleiger Rib.,
Paraseiulus triporus Chant and
Yoshida-Shaul, Neoseiulella
tiliarum Oud. n Neoseiulella aceri
Coll.), 1 ot cem. Stigmaeidae
(Zetzellia mali Ewing), n 2 ot cem.
Tydaeidae (Tydeus californicus
Banks n Tydeus caudatus Duges).
[Ba oT Te3n BuaoBe Paraseiulus
triporus n Neoseiulella aceri ca
HOBM 3a (payHata Ha bBbbarapus
dutocengHn akapu, Kouto ce
cbo6LaBar 3a NbPBU NbT.

MHOXeCTBO XMLLHN HACEKOMN
ca YCTaHOBEHW [a Ce XpaHAT C
pacTUTesIHOAAHM akapu, HO camo 3
OT TAX Moratr ga ce pasrnexagar
Karo TeXHU TUMUYHU XULHUUM -
akapocparn: Stethorus punctillum
Weise (Coleoptera: Coccinellidae),
Scolothrips sexmaculatus (Perg.) u
Scolothrips longicornis  Priesner
(Thysanoptera: Thripidae).

CONCLUSIONS

This is the first targeted
research in Bulgaria to establish
the species composition  of
phytophagous mites and their
natural enemies in walnut. In the
crown of the walnut trees are
established a total of 15 species of
mites belonging to 5 families: 3
from Tetranychidae (Eotetranychus
carpini Oud., Tetranychus urticae
Koch and Tetranychus turkestani
Ur. et Nik.), 2 from Eriophyidae
(Eriophyes erineus Nal. and
Eriophyes tristriata Nal.), 7 from
the Phytoseiidae (Euseius
finlandicus Oud., Kampimodromus
aberrans Oud., Amblyseius
andersoni  Chant, Paraseiulus
soleiger Rib., Paraseiulus triporus
Chant and Yoshida-Shaul),
Neoseiulella tiliarum Oud. and
Neoseiulella aceri Coll.), one from
the Stigmaeidae (Zetzellia mali
Ewing), and 2 from the Tydaeidae
(Tydeus californicus Banks and
Tydeus caudatus Duges). Two of
these species Paraseiulus triporus
and Neoseiulella aceri are new to
the fauna of Bulgaria phytoseiid
mites that were reported for the
first time.

Many predatory insects are
established to feed on herbivorous
mites, but only 3 of them can be
regarded as their typical predators-
mitephagous: Stethorus punctillum
Weise (Coleoptera: Coccinellidae),
Scolothrips sexmaculatus (Perg.)
and Scolothrips longicornis
Priesner (Thysanoptera: Thripidae).
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BuposeTte UsiIeHeCcToHoru,
yCTaHOBEHM B TOBa MpoyyBaHe ce
cbobuwasar 3a NbpBu NbT B bbi-
rapus no OpexoBu AbpBeTa, U B
TOBa OTHOLLEHWe, U3cneaBaHeTo e
opurvHanHo. Pe3yntatute oT ToBa
npoy4yBaHe npefocTaBAT LEeHHa
61MoTMYHaA WMHpopMaumsa 3a BUAO-
BUSI CbCTaB Ha pacTUTesSIHOSAHM
akapu N TexHWUTe eCcTeCTBEeHW He-
NpUATENN N0 OPEXOBUTE AbPBETA,
KOATO MOXe [Ja MOCAYyXW Kato
OocHoBa 3a paspaboTBaHeTo Ha
WHTerpupaHa cuctema 3a KOHTPO/
Ha pacTUTeNHOALHN akapu No ope-
XOBW AbpBeTa B nporpamuTe 3a

UHTErpnpaHo ynpaBneHune Ha

BpeaAUTENNTE MO opexa.
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Efficacy of different insecticides against
pear psylla (Cacopsylla pyri L.)
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PE3IOME

Monckn onutn 3a oueHka edu-
KaCHOCTTa Ha pas/IM4yHN MHCEeKTULMAMN 3a
6opba cpewy Cacopsylla pyri L.
(Hemiptera: Psyllidae) 6s5xa npoBegeHn B
oKoNHocTute Ha [noeame (Bbarapus)
npe3 2013 n 2014 roguHa. M3cnegsaHute
WHCEKTUUMAM 6AXa NPUIOKEHN CcpeLty
MbpBUTE WU3/IONEHN NapBu  OT BTOPO
nokonenve Ha C. pyri. Pesyntatute ot
n3cneABaHeTo Mnokasear, Ye abameKkTuH,
TMOMETOKCaM M TUOKIONPUA, ca efHu oT
Han-ePeKTUBHUTE NHCEeKTULMan 3a
KOHTpON Ha nonynaummte Ha C. pyri.
[lo6aBsHeTO Ha MWHEepasIHO Macno KaTo
npuienuTesn OonpuHacs 3a ysesiMyasaHe
Ha TaAxHaTa edukacHOCT. CUHTETUYHUTE
NUPETPOMAHN  UHCEKTUUMAWN:  eTOeH-
npokc, ecdgieHBanepar W [enTaMmeTpuH
nokaseat eqkacHOCT 6/m3ka A0 Tasu Ha
nbpBUTE TPU MHcekTMumaa. OpraHodooc-
(POPHUTE UHCEKTULMAW AMMETOAT 1 X/op-
NMPMAOCETUST, KAKTO U MHCEKTULMANTE OT
rpynata Ha MHXMBUTOpPUTE Ha XUTUHOBUSA
CUHTE3: ANI06EH3YPOH M TpNhIyMOPOH
NPUIOXKEHN CAMOCTOATESIHO WU B KOMOU-
Hauusa C akyBaHTW He nokassar fJocTa-
TbYHO BMCOKa ehUKaCHOCT B KOHTpOsa Ha
nonynauuute Ha C. pyri.

KniouoBu gymun: kpywa, Cacopsylla
pyri, HcekTUuMan, Mnoeame, Bbarapus

SUMMARY

Field trials to assess the efficacy of
different insecticides to control of
Cacopsylla pyri L. (Hemiptera: Psyllidae)
were carried out in the surroundings of
Plovdiv (Bulgaria) in 2013 and 2014. The
tested insecticides were applied against
the first hatched larvae of the second
generation of C. pyri. The survey results
show that abamectin, thiomethoxam and
thiacloprid are among the most effective
insecticides to control populations of C.

pyri.

The addition of mineral oil as an adjuvant
contributes to increase their effectiveness.
The synthetic pyrethroid insecticides:
etofenprox, esfenvalerate and
deltamethrin demonstrate efficacy similar
to that of the first three insecticides.
Organophosphorus insecticides
dimethoate and chlorpyrifos-ethyl, and
insecticides of the group consisting of
chitin synthesis inhibitors: diflobenzuron
and triflumoron applied alone or in
combination with adjuvants have not
demonstrated sufficiently high efficacy in
the control of populations of C. pyri.

Key words: pear, Cacopsylla pyri,
insecticides, Plovdiv, Bulgaria
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O6uvkHoBeHaTa KpyLuoBa JINCT-
Ha 6wbnxa, Cacopsylla pyri (L.)
(Hemiptera Psyllidae) e eguH ot
Hal-BaXXHNTE HENpUATENN Ha eBpo-
nelickata kpywa (Pyrus communis
L.). ¥ Hac T8 nma 06MKHOBEHO 5 no-
KO/leHusa roguiiHo. BpeaaT napsute
N HAMPUTE KOUTO CMyyaT COK OT
MM1a4uMTe JiMcTa Ha fnietopacture,
MbNKATE U MI0A0BETE Ha KPYLLOBU-
Te gbpeeta. MNoBpegute ot C. pyri
BKNOYBAT MOsIBA Ha HeKpo3a Mo
nmcTata U TbKaHUTe Ha nnojoseTe
N oTAensHe Ha ,MefeHa poca“, npu-
YMHABALLA NOSABA HA YEePHU CaXaNBU
rbO6u, KOUTO HamanasaT nasapHara
CTOMHOCT Ha nnogosete. C. pyri
CbLWo Taka e Bektop Ha Candidatus
Phytoplasma pyri (Seemdiiller and
Schneider, 2004), npuuvHUTEN Ha
6onectta ,Pear decline“(BHe3anHo
3arvBaHe Ha Kpyllara), KOTo Hama-
NsBa pacTexHarta cuna Ha Abpse-
TaTa n Moxe ga 6bae patanHa 3a
KpyLUOBUTE AbpBeTa.

[Npe3 nocnegHuTe ABe pgece-
Tnnetnda, npuunHasaHute ot C.
pyri weTtn B pervoHa Ha lnosavs
(FOxHa Bbnrapusa) ca 3Ha4YNTENHU
N Ha-4eCcTo ce Ob/hKaT Ha norpe-
LIeH M360p Ha aKTMBHO BELLECTBO,
HenoaxogsAwo n3bpaH MOMEHT 3a
WNHCEKTULNAHO NPUSIOXKEHNE, KONTO
€ He CcbobpaseH CbC CTaguiHOTO
pasBuTne Ha HenpuaTtens Wunu
MEeTEeopOo/I0TMYHUTE YCNOBUS.

YcnewHuaT KOHTPO/T Ha nony-
naumnte Ha C. pyri B Ha4as10TO Ha
BeretaumaTa e oT CbLLECTBEHO 3Ha-
yeHue 3a npepoTeparsaBaHe Ha Mo-
cnefpawn npobsemMu nNo Bpeme Ha
BeretaumoHHus ce3oH (Stamenkovic

INTRODUCTION

Pear psylla, Cacopsylla pyri
(L.) (Hemiptera: Psyllidae) is one
of the most important pests of
European pear (Pyrus communis
L.). In our country it is usually 5
generations per year. The larvae
and nymphs cause damage by
sucking sap from young leaves of
the shoots, buds and fruits of pear
trees. C. pyri damage include the
occurrence of necrosis on leaves
and tissues of fruit and "honeydew"
excretion causing sooty mould,,
reducing the market value of the
fruit.

C. pyri is also a vector of
Candidatus  Phytoplasma  pyri
(Seemdller and Schneider, 2004)
the causal agent of the disease
‘Pear decline’ that reduces tree
vigour and can be fatal to trees.

During the past two decades,
the damage caused by C. pyri in
the region of Plovdiv (Southern
Bulgaria) is significant and most
often due to wrong choice of active
substance, the wrong time for
insecticide application, which is not
consistent with the developmental
stages of the pest or weather
conditions.

The successful control of C.
pyri populations in the beginning of
vegetation is essential to
preventing subsequent problems
during the growing season
(Stamenkovi¢ et al., 1993; Carraro,
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et al., 1993; Carraro, 1998; Horton,
1999; Duduk et al., 2008). Haii-
NoAXOOALMAT nepuog, 3a TpeTupaHe
e, KoraTo no nncrara v netopacrtute
MMa [AOCTaTbyHO CHeceHu sfliua oT
XEHCKMUTEe, KOUTO ca B npouec Ha
N3nonBaHe Uan NpyY HavasiHa nosisa
Ha u3/onsaly ce napsu. Mpu ku-
MaTuyHUTE ycnoBua Ha Bbarapus,
3uMyBaLLMTE XXEHCKM 3arnoysaT ga
CHacAT fAlua, owe B cpefaTa Ha
eBpyapu; HUMAUTE OT NBHPBOTO
NnokosieHne ce nosssBaT  npes
nbpBara nosioBMHa Ha anpwus, KoeTo
CbBnaga C Ha4yasioToO Ha oeHodhasa
UbMTEX Ha KpyLLlOBUTE AbpBeTa, a
HUMUTE OT BTOPO MNOKOJSIEHNE — B
Kpas Ha anpun v Hayasioto Ha Mal
WA  OKOJI0 [Be ceaMuun crnep
LUbdTeXa Ha KpyLloBUTE AbpBeTa.
MHOXeCTBO XMMUYECKM Cbefu-
HEHUS, HapuyaH Han-06LL0 KOHBEH-
UMOHaNHN  uHcekTuumnan (opraHo-
hochatn, kapbamartu, NUPeTPoU-
[ON), KaKTOo M HAKOM akapuumau, ca
LUMPOKO W3MOM3BaHM 3a KOHTPO/ Ha
TO3W BpeauTesn. YectaTta u npoab/i-
XuTenHara ynotpeb6a Ha efHn wu
CbLLUM MPOAYKTW CTaBa NpuynHa 3a
Bb3HVMKBAHE Ha pPEe3NCTEHTHOCT B
nonynaunmte Ha C. pyri B MHOro
cTpaHu no ceeta (Bues et al., 1999).
B HawaTa cTpaHa CblO ce Cbob-
aBa 3a Bb3HUKBAHE Ha YyCTOWYK-
BOCT B nonynauuute Ha C. pyri u
perucTpuypaH cnag B edukacHocTTa
Ha HAKOW 4ecTOo M3MNo/3BaHu B npak-
TMKata uHcekTMumam (XapusaHos,
1982; Arnaudov and Kutinkova, 2001).

LlenTta Ha ToBa uscneggsaHe e
Ja ce oueHu edpukacHocTTa Ha
pPas/IMyHN  XUMUYHU  NPOAYKTH,
M3N0N3BaHM 3a KOHTPON cpeLly

1998; Carraro, et al., 2001; Horton,
1999; Duduk et al.,, 2008). The
most suitable period of treatment
is, when on the leaves and the
shoots have enough eggs laid by
the females that are in the process
of hatching or at an initial
occurrence of the hatched larvae.
In the climatic conditions of
Bulgaria dormant females begin to
lay eggs in mid-February; nymphs

of the first generation appear
during the first half of April,
coinciding with the start of

phenophase blossoming of pear
trees and nymphs second
generation — In late April and early
May, or about two weeks after
blossoming pear trees.

Numerous chemical
compounds commonly referred to
as conventional insecticides
(organic-phosphates, carbamates,
pyrethroids), and some acaricides
are widely used to control of pear
psylla population. The frequent and
continuous use of the same
products causes for the emergence
of resistance in populations of C.
pyri in many countries of the world
(Bues et al.,, 1999).In our country
also reported on the occurrence of
resistance in populations of C. pyri
and registered a decline in the
effectiveness of some commonly
used insecticides in practice
(Harizanov, 1982; Arnaudov and
Kutinkova, 2001).

The aim of this study was to
assess the efficacy of various
chemicals used to control against
Cacopsylla pyri, in order to
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Cacopsylla pyri, ¢ uen nogobpssa-
He Ha cucTemara 3a ynpaB/ieHue
Ha nonynauuuTte Ha TO3U Bpean-
Tes1 B KpyLUOBUTE rpagnHu.

MATEPVANT N METOON

Onutute 3a YycCTaHOBSIBaHe
edprkacHocTTa Ha pasnnyHmn
XMMUYECKM CpecTBa 3a KOHTPO Ha
Cacopsylla pyri L. 6s5xa npoBegeHun
B NPOM3BOACTBEHA KpyLuOBa rpagu-
Ha B c. Uananuuya B 65130CT [0
Mnosame npe3 2013 n 2014r. TpeTu-
paHuATa 6sxa NpoBeAeHV B HaYasno-
TO Ha W3/KONBaHeTO Ha napsBuTe OT
BTOpPO nokoneHue Ha C. pyri. Ekcne-
PUMEHTUTE Ca 3a/10KEHN B paHAo-
Mu3upaHa 6710k cxema B 3 MOBTO-
peHus (No YeTupu AbpBeTa OT BCA-
KO NOBTOPEHneE) 3a BCAKO TpeTupa-
He, BbpXy LUECT roAuLLIHN KPYLLOBU
AbpBeTa oT copTa ,lloncka kpywa®,
hopmupaHn kato ,BpeTeHo". OueH-
kaTa Ha edkacHocTTa e npaBeHa
BbPXy MapkupaHu netopactun 6e3
cbbupaHe Ha npobu, B nepuoga ot
1-na po 14-ua peH cnep TpeTtupa-
HeTo. XapakTepuCTUKNTE Ha TecTu-
paHuTe nectuunamn ca npeacraseHu
B Tabnuua 1.

OueHkaTa Gelle M3BbpLUEHA
Bb3 OCHOBa Ha 4UC/NEHOCTTa Ha
nonynaumnte Ha C. pyri (6pon
anya (E) v napsu (L) npean Tpetn-
paHeTo (T-1) u 6poin NOABMXHM
dopmn (MF) Ha HanagHat neto-
pacT) Ha 1-BK, 3-TW, 7-M1 1 14-Tn
OeH cnep TpetnpaHeto (T+1, 3, 7,
14). EdwmkacHocTTa Ha TecTupa-
HUTE XMMWYECKM cpeacTBa bGelle
oueHABaHa Mo opmynata Ha
Henderson and Tilton (1955).

improve the management of
populations of this pest in pear
orchards.

MATERIAL AND METHODS

Studies to evaluate the
efficacy of various chemical
products to control Cacopsylla pyri
L. were conducted in fruit bearing
pear orchard located in the village
Tsalapitsa near Plovdiv in 2013
and 2014. Pesticide treatments
were conducted in the beginning of
the hatching of larvae of second
generation of C. pyri. The
experiments are set up on a block
random scheme in 3 replicates (by
four trees for each replicate) for
each tretment, on 6-year pear
trees with spindle-shaped form,
from the ‘Cure’ cultivar. The
assessment of efficacy was made
on the marked shoots without
collecting samples, from 1 to 14
days after treatment. The
characteristics of the tested
pesticides are presented in Table 1.

The assessment was made
based on the base of the
population numbers of C. pyri
(number of eggs (E) and larvae (L)
before treatment (T-1) and the
number of mobile forms (MF) of
infested shoot) of 1, 3, 7 and 14
days after treatment (T + 1, 3, 7,
14). The efficacy of the tested
chemicals was evaluated
according to the formula of
Henderson and Tilton (1955).

201



Ta6nvua 1. XapakTepucTuMKM Ha TecTUpaHuTe MeCTULUAN 3a KOHTPOJ CpeLly

Cacopsylla pyri L.

Table 1. Characteristics of the test pesticides for control against Cacopsylla pyri L.
THProsBCcKN NPOAYKT AKTVBHO BeLLecTBO AKTVBHO BeLLeCcTBO Jo3a
Commercial product Active substance (g/1 nnun kg) Dose

Active substance (ml/hl)
(g/l or kg)

Vertimec 18EC Abamectine 18 150

Vertimec 18 EC + mineral olil Abamectine + mineral oil 18 150 + 250

Aktara 25WG Thiametoxam 250 200

Aktara 25WG + mineral oil Thiametoxam + mineral oil 250 200 + 250

Calypso 480SC Thiacloprid 480 500

Calypso 480SC + mineral olil Thiacloprid + mineral oil 480 500 + 250

Trebon Etofenprox 300 70

Sumi-alfa 5SEC Esfenvalerate 50 30

Decis 2,5EC Deltamethrin 25 30

Bi-58 Dimethoate 400 150

Dursban 4E Chlorpyrifos-ethyl 480 150

Dimilin 25 WP Diflubenzuron 250 80

Dimilin 480 SC + Silwet L-77 Diflubenzuron + mineral oil 250 80 + 25

Alsystin 25 WP Triflumoron 250 60

PE3YJITATU N OBCBb)XOAHE
Pesyntatute oOT wu3cnejBa-
HUSATA, CBbP3aHM C OueHsBaHe
ehrkacHocTTa Ha pasNUYHN XUMU-
Yyeckn cpeactBa 3a KOHTPO/ Ha
Cacopsylla pyri L. ca npeg-
cTaBeHu B Tabsvua 2 u 3.

RESULTS AND DISCUSSION
The results of studies related
to evaluate the efficacy of various
chemical means to control
Cacopsylla pyri L. are presented in
Table 2 and 3.

Ta6nmua 2. ECOMKAcTHOCT Ha TECTUPAHUTE MHCEKTUUMAM 3a KOHTpos Ha C. pyri,

Mnosgne 2013r.

Table 2. Efficacity of the test insecticides for control of C. pyri, Plovdiv 2013

AKTUBHO BewecTBo| NHcekTuunay | [osa EcbukacHocT cnep (gHw)
Active substance Insecticide mi/hl Efficacy after (days)

Dose | T-1 T+1 T+3 T+7 T+14

mi/hl | E+L | MF % MF % MF % MF %
IAbamectine \Vertimec 18EC| 150 |147.5| 09| 940 | 1.3 | 988 | 1.4 | 97.6 3.8 96.8
[Thiametoxam Aktara 25WG 20 |140.0| 15| 895 | 1.7 | 943 | 24| 956 5.3 96.6
Etofenprox Trebon 30 EC 70 1520|129 | 813 | 21| 935 | 55| 90.8 | 13.0 | 89.5
Esfenvalerate Sumi-alfa 5SEC 30 158530 | 814 | 27| 919 | 72| 884 | 171 | 86.7
Deltamethrin Decis 2,5 EC 30 | 1420|228 | 80.6 | 29| 903 | 83| 851 | 205 | 822
Dimethoate Bi -58 150 | 153.5| 3.1 | 80.2 | 5.2 | 84.0 |10.5| 82.6 | 30.2 | 75.8
Chlorpyrifos-ethyl |Dursban 4E 150 |148.0|34 | 775 | 6.9 | 779 |174]| 70.0 | 40.5 | 66.3
Diflubenzuron Dimilin 25 WP 80 146.5| 59| 605 | 74| 76.1 |12.1| 79.0 | 35,5 | 70.1
[Triflumoron Alsystin25WP| 60 | 155.0| 6.9 | 56.3 | 8.7 | 73.4 |15.4| 74.7 | 38.2 | 69.6
KoHTpona 132.5|13.5 28.0 52.0 107.5
Untreated
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Tabnuua 3. EQOMKACTHOCT Ha TeCTUpaHUTe MHCEKTUUMAN 3a KOHTpos Ha C. pyri,
Mnosgne 2014r.
Table 3. Efficacity of the test insecticides for control of C. pyri, Plovdiv 2014

AKTUBHO MHcektnumam | [Josa EdbmnkacHocT cneg, (gHv)
BeLecTBO Insecticide mi/hl Efficacy after (days)
Active Dose | T-1 T+1 T+3 T+7 T+14

substance mi/hl EL MF % MF % MF % MF %
I/Abamectine Vertimec 18 EC| 150 115.0| 0.6 96.4 1.0 97.6 1.6 97.8 | 3.6 96.7
/Abamectine 4+ Vertimec 18 EC| 150 +| 119.5 | 0.4 97.7 0.6 98.2 | 0.8 | 98.7 | 2.3 | 98.0
mineral oil + mineral oil 250
Thiametoxam | Aktara 25 WG 20 |[124.0| 1.1 93.8 1.3 96.1 | 2.1 | 96.8 | 49 | 958
Thiametoxam + Aktara 25WG 20+(121.5| 1.0 94.2 0.8 97.5 16 | 975 | 3.8 | 96.9
mineral oil + mineral oil 250
Thiacloprid Calypso 480 SC| 50 |120.0| 1.0 94.2 1.2 96.2 19 | 97.0| 46 | 96.0
Thiacloprid + |Calypso 480 SC| 50+ | 117.5| 0.7 95.8 0.7 97.8 1.4 97.7 | 3.3 97.1
mineral olil + mineral oil 250
Diflubenzuron | Dimilin 480 SC| 80 1135| 6.1 62.4 8.0 734 | 146 | 75.6 | 295 | 72.7
Diflubenzuron | Dimilin 480 SC| 80+| 1155 | 5.6 66.1 7.5 755 | 13.7 | 77.3 | 284 | 741
+ adjuvant + Silwet L-77 25
KoHTpona 1225 | 175 325 64.0 116.5
Untreated

[aHHuTe nokassaT, ye He Bcuukn | The data shows that not all

XUMUYECKM CpefcTBa ca efHakBo
edprkacHu cpelly napsute (HUMK-
Te) Ha C. pyri. [loBeyeTo OT TecTu-
paHuTe WHCEeKTUUMAN OEMOHCTPU-
par cnaba vHUUManHa TOKCUYHOCT
cpewly toBeHWnHMTe copmn Ha C.
pyri. Hakou OT Te3n WHcekTUuuau
Kato ectheHBanepar, AenTaMeTpuH,
Avmetoar, xaopnupudoc-eTun, au-
Gonly6eH3ypoH 1 TPUAQISTYMYPOH A10-
CTUraT BMCOKM HMBA Ha TOKCUYHOCT
[0 7-Mva [ieH, cnepn KOeTo TaxHaTa
edoMKacHOCT  3HauuMTesIHO  Hama-
nsasa. AbamekTMH Gelle  Haii-
eekTBHUA cpef, BCUYKN U3CNef-
BaHW WHCEKTUUMAW, C eprKacHoCT,
Bapupawa mexgy 96.8-98.0%.
HeoHvkoTUHOMANTE — TMOMETOKCaM
N TMaknonpupg Cblo nokasaxa Bu-
coka edpukacHoCT, nogobHa Ha Tasu
Ha abaMeKkTuWH, Bapupawa Mmexay
ot 95.8-96.6%. CneaBaHu OT CUWH-
TETUYHUTE MNuUpeTpougm eTodieH-
NpokKc, ectheHBasiepart v genrameT-
PVH, 4uATO edimKacHOCT Bapupa
mexay 89.5 n 75.8%. B TOoBa npo-

chemicals are equally effective
against larvae (nymphs) of C. pyri.
Most of the tested insecticides
demonstrate low initial toxicity to
juvenile forms of C. pyri. Some of

these insecticides such
esfenvalerate, deltamethrin,
dimethoate, chlorpyrifos-ethyl,

diflubenzuron and triflumuron
reach high levels of toxicity to 7
days, after which their
effectiveness is greatly reduced.
Abamectin was the most effective
among all the tested insecticides
with efficacy varying between
96.8-98.0%. Neonicotinoids
thiomethoxam and thiacloprid also
demonstrated high efficacy, similar
to that of abamectin, varying
between from 95.8-96.6%.
Followed by synthetic
pyrethroids etofenprox,
esfenvalerate and deltamethrin,
whose efficacy fluctuates between
the 89.5 and 75.8%. In this study

the
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yuyBaHe OpraHoqPOCOOpHUTE MNHCEK-
TMUMan — aumeroar, xsopnupudoc-
eTuN, KakTo U UHCeKTULMAN OT rpy-
nara Ha WMHXMOUTOPUTE Ha XUTUHO-
BMA CUHTE3 MNokasaxa HefocTaTbu-
HO BMCOKa e(pnKacHOCT cpeLly toBe-
HUNHUTE chopmu Ha C. pyri (> 75%).
Mpe3 2014 r. KbM HSAKOW WH-
ceKkTMumMaun, nokasann fobpun pesyn-
TaTy B npegxofHata rogumHa 6axa
[06aBsAHN apKyBaHTU (MUHEpPasTHO
macno unu Silwet L-77 C) c uen
nofobpsiBaHe Ha TAxHaTa edmkac-
HOoCT kbM C. pyri. Pesyntatute ot
Te3an wu3scnegsaHua (Tabnvua 2)
nokassar, ye Ao6aBAHETO Ha MUHe-
panHo macso (250 ml/hl) kbem uH-
cekTuumanTe abamekTuH, TUOMe-
TOKCam M TUOKNOMNPUA, 3HAUYUTESTHO
nogobpseBa TAxHaTa euKacHOCT.
[ob6aBsAHeTOo Ha agxyBaHTa Silwet
L-77C (8 po3a 25 ml/hl) kbM MHCek-
TMumga oudpnybeH3ypoH Cblo A0-
npuvHacs 3a yBennMyaBaHe Ha Hero-
BaTa epUKacHOCT, HO BbIPEKN ToBa
TA He e [40CTaTbyHO BUCOKa, 3a fa
o6e3neyn agekBaTeH KOHTPOII.

N3BOAN

Cnepn oTTernsAHeTo Ha amMuT-
pa3 1 HAKOW APYr1 KOHBEHLUMOHa/THN
NHCEKTUUMAN OT nasapa abamekTuH
ce npeBbpHa B eAWH OT Hal-4yecTo
N3non3saHnTe NPoOAYKTU 3a KOHTPO
Ha C. pyri B npaktukata. B bbsra-
pusa BCe OLLe HAMa CUTypHU aoKasa-
TefcTBa 3a HapacTBaHe YCTOnuu-
BocTTa Ha C. pyri KbM TO3U WHCEK-
TAUNG, BBMNPEKU, Ye B APYrA CTPaHU
Beye MmMa unavkaumm 3a nposiBu Ha
PEe3NCTEHTHOCT B nonynauumte Ha
To3n Bpeguten (Civolani et al.,
2007). B ToBa n3cnegBaHe abamek-

organophosphorus insecticides —
dimethoate, chlorpyrifos-ethyl, as
well as the insecticides of the
group consisting of chitin synthesis
inhibitors showed insufficient high
efficacy against juvenile forms of
C. pyri (> 75%).

In 2014 to some insecticides,
shown good results in the previous
year were added adjuvants
(mineral oil or Silwet L-77 C) in
order to improve their efficacy to
C. pyri. The results of these
studies (Table 2) showed that the
addition of mineral oil (250 ml/hl)

to the insecticides abamectin,
thiametoxam and thiacloprid
significantly improves their

efficacy. The addition of the
adjuvant Silwet L-77C (at a dose
of 25 ml/hl) to insecticide
diflubenzuron also contributes to
increasing its effectiveness, but it
was not high enough to provide an
adequate control.

CONCLUSIONS

After withdrawal of amitraz
and some other conventional
insecticides from market abamectin
has become one of the most
commonly used products in practice
for the control of C. pyri. In
Bulgaria there is still no reliable
evidence of increasing resistance
of C. pyri to this insecticide,
although in other countries there
are already indications of the
emergence of resistance in
populations of this pest (Civolani et
al. 2007). Abamectin in this study
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TUH [EeMOHCTpMpa BUCOKM HMBA Ha
edpuKkacHOCT  KbM  HOBEHWUIHUTE
dopmn Ha C. pyri > 96%. ToBa
aKTMBHO BeLLECTBO MokassBa Mo-
BMCOKa edimKacHOCT cpelly finuarta
n napsute Ha C. pyri, OTKOMKOTO
cpewy HumdgwuTe. [obaBsHETO Ha
MUHepasiHO macno B gosa 250 ml/hl
3Ha4MTEesIHO JonpuHacs 3a yBenunya-
BaHe Ha HerosaTa e(puKacHOCT.
HeoHuKoTMHOMANTE TMOMETOKCaM U
TMOKIONPUA, CbLO AeMOHCTpupaT
BUCOka edomkacHocT (mexay 95-
96%), cpaBHMMa C Tasu Ha abamek-
TUH. Te3n nHcekTUUMAM NoA06HO Ha
abameKTVH nokassart no-gobpo 6uo-
JNIOTUYHO feincTBue cpelly snyaTta u
napeuTe, OTKOJIKOTO cpeLly HUMun-
Te. MNopagn BucokaTa UM ednkacT-
HOCT 1 €NaboTo UM CTpPaHW4YHO Aeit-
CTBWE BbPXY €CTECTBEHUTE Henpus-
Tenu Ha C. pyri, Te ce pasrnexagar
KaTo Bb3MOXHa aiTepHaTtMBa Ha
abamekTnH B 6opbaTa cpelyy TO3U
Bpeguten. CUHTETUYHUTE NUPETPO-
MaM CblO MoKasBaT OTHOCUTESTHO
BMCOKa edMKaCcHOCT cpeLlly nonyna-
ummte Ha C. pyri, KOATO Bapupa
mexay 82 u 89%. YnoTpebata Ha
Te3n NpPoAyKTM Mo Bpeme Ha Bere-
TalMOoHHUA nepuog, Tpsidea aa 6bvae
orpaHuyeHa A0 MUHUMYM, He3aBu-
CMMO OT gobpaTta Mm edomMKacTHOCT
cpewy C. pyri, nopagn cnatarta um
CENEeKTUBHOCT  KbM  €CTeCTBEHU
aHTaroHucTn. Yecrata ynotpeba Ha
Te3n WHCeKTUUMAM npe3 ces3oHa
MOXe fJa [doBefe [0 HapyllaBaHe
Ha OMONOrMYHOTO paBHOBECUE B
arpoueHo3nTe 1 ga ctaHe npuynHa
3a MacoBo HamHoxaBaHe Ha C. pyri.
Mopaan Tasu NpuyYnHa CUHTETUYHU-
Te NMpPeTpouamn ce pasrnexagar kato

shows high levels of efficiency to
the juvenile forms of C. pyri > 96%.
This active substance demonstrates
higher efficacy against the eggs
and larvae of C. pyri than against
the nymphs. The addition of
mineral oil at a dose of 250 ml/hl
significantly contributes to
increasing its efficacy.

The neonicotinoids thiomethoxam
and tiacloprid also demonstrates
high efficiency (between 95-96%),
comparable whit that of abamectin.
These insecticides similar to
abamectin show better biological
activity against eggs and larvae
than against nymphs. Because of
their high efficacy and low side-
effect on the natural enemies of C.
pyri, they are considered as a
possible alternative to abamectin in
control of this pest. Synthetic
pyrethroids also  demonstrate
relatively high efficacy against the
populations of C. pyri, ranging
between 82 and 89%. The use of
these  products during the
vegetation period should be limited
to a minimum, regardless of their
good efficacy against C. pyri,
because of their poor selectivity for
natural antagonists.

Frequent use of these insecticides
in the season can lead to
disruption of biological balance in
agrocenosis and cause mass
multiplication of C. pyri.

Therefore synthetic pyrethroids are
regarded as an inappropriate tool
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HenoAxo4sLLo CpeAcTBO 3a KOHTPO/I
Ha C. pyri B nporpammte 3a WH-
TerpupaHo ynpasJ/ieHne Ha BpeauTe-
nnTe No Kpywara.

OpraHothochopHNTE MHCEKTU-
LUMaN N UHXMOBUTOPUTE HA XUTMHOBUS
CMHTE3 B TOBa U3criefBaHe, KakTo un
npegxogHn Takmea (Arnaudov and
Kutinkova, 2001) noka3BaT He3afgo-
BonuTesniHa edwmkacHocT cpewy C.
pyri. EQHa OT Bb3MOXHUTE NPUYNHN
3a HuUcKata eurKacHOCT Ha Te3n
NHCeKTUUMAN MOXe fa 6bae nosisa
Ha pPEe3nUCTEHTHOCT B nonynauuite
Ha C. pyri, Bb3HWKHa/1a B pesynrtar
Ha yecTa 1 NpoAb/HKMTE THA YNoTpe-
6a Ha HCeKTUUMAN Ha efHa 1 cblua
6a3a U CbC CXOL4EH MeXaHW3bM Ha
pelictene. [Jo6aBsAHETO Ha afxKy-
BaHTU KbM WHXMOUTOPUTE Ha XUTK-
HOBMS CMHTE3 He JornpuHacs 3a 3Ha-
ynTesnIHO nojobpsiBaHe Ha TAXHaTa
edprkacHoCT. To3n hakT noackassa,
ye npobnemMa He e CBbp3aH C
fobpaTta NpuNenMMoCT Ha UHCEKTU-
unguTe KbM ncTara.

Bb3 ocHoBa Ha nosyveHuTe
pesyntatn morat ga 6baar Hanpa-
BEHW C/leHNTE M3BOAM U NPENOPBKM:

1. Abamectin  (Vertimec
18EC), thiomethoxam (Aktara 25WG)
n thiocloprid (Calypso 480 SC)
NMPWIOXEHW CaMOCTOATE/IHO WM B
KOMOUHALNA C MUHEpPasIHO Macs/o B
npenopbyBaHUTe 03X Cca HaW-
noaxogAwmTe NPoAYyKTN 3a KOHTPO/
Ha nonynauunte Ha C. pyri no
BpeMe Ha BeretauusTa.

2. CuHTETUYHNTE nNUpe-
Tpouau, He3aBUMCUMO OT TAxXHaTa
[obpa edukacHocT, He ca MNoaxo-
[OAWM 32 KOHTPON Ha nonynauuurte
Ha KpylwloBaTta Ob/ixa Mo Bpeme Ha

to control C. pyri in the integrated
pest management programs in
pears.

Organophosphorus insecticides
and chitin  synthesis inhibitors
showed no satisfactory efficacy
against populations of C. pyri in this
study and previous ones (Arnaudov
and Kutinkova, 2001) showed poor
efficacy against C. pyri. One of the
possible reasons for the low
efficiency of these insecticides can
be emergence of resistance in
populations of C. pyri, arising from
frequent and continuous use of
insecticides on the same basis and
with a similar mechanism of action.
Adding adjuvants to chitin synthesis
inhibitors does not contribute to
significantly improve their efficiency.
This fact suggests the problem is
not  associated  with good
adherence of insecticides to the
leaves.

Based on the results obtained
can be made the following
conclusions and recommendations:

1. Abamectin  (Vertimec
18ECQC), thiomethoxam (Aktara
25WG) u thiocloprid (Calypso 480
SC) applied alone or in combination
with mineral oil at the recommend-
ed doses are the best products to
control the populations of C. pyri
during vegetation of pear trees.

2. The synthetic
pyrethroids, regardless of their
good efficacy, are not suitable for
the control of pear psylla
populations during the growing
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Beretauusta, nopagu cnabara um
CENIEKTUBHOCT MO OTHOLWEeHNe Ha
KNIOYOBUTE aHTaroHUCTM Ha TO3MU
HenpuAaten. TaxHata  ynotpeba
cpewy C. pyri e gonyctuma camo no
BpEME Ha 3VMHUTE NPbCKaHUA WUn
paHHUTE NPOJIETHU peTupaHus Ha
KpyLLOBUTE AbpBeTa.

3. [da ce orpaHuun po
MUHUMYM ynoTpebata Ha MHCEKTU-
ungun oT rpynata Ha UHXMGUTOpUTE
Ha XMTUHOBUA CUMHTE3 U opraHogoc-
(oOpHUTE MHCEKTMUMAM nopaan He-
3afioBoiMTeNnHaTa UM edmkacHocT
cpewy nonynauumnte Ha C. pyri n
Bb3MOXHW MPOSIBU Ha pasBuTME Ha
PEe3UCTEHTHOCT.

season, due to their low selectivity
in respect of key antagonists of this
pest. Their use against C. pyri is
permissible only during the
dormant sprays and early spring
treatments of pear trees.

3. To minimize the use
of insecticides from the group of
chitin  synthesis inhibitors and
organophosphorus insecticides
because of their unsatisfactory
efficacy against populations of C.
pyri and possible signs of
resistance development.
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Attitude of some local plum cultivars from Dryanovo
region to sharka on plums (plum pox virus)
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PE3IOME

MpoyyeHn ca 15 MeCTHM C/IMBOBU
copta n dpopmu ot Prunus domestica L.,
3acaneHn npe3 1999 r, B KONEKUWOHHO
HacaxaeHue, B OnuTHaTa CTaHuuMA Mo
cnmBaTta B rpag [psiHOBO, pasnosiokeHo B
CW/IHO 3apa3eH OT Bupyca Ha LWapka no
cnuarta (PPV) palioH.

HanpaBeHa e Bu3yasiHa npeueHka
Ha NPosIBUTE 1 NopaxeHuaTa oT 6onecTra
no nucrara v nnoposete. 3a Aoka3BaHe
3apasfBAHeTo Cc PPV ca npoBegeHu
ceponormyHn ELISA-TecToBEe Ha /INCTHU
npoo6u.

M3BbplueHaa e oueHka 3a YCTol-
YMBOCTTA, PECNeKTUBHO TOsiepaHTHOCTTa
Ha copToBeTe KbM BMpyca Ha Liapkarta, ¢
uen npegnaraHeto UM 3a  6bAeLlo
pasnpocTpaHeHue 1 oTriexaaHe.

Cnepn 16-rogvieH nepvoj He ca
HabnogaBsaHn cuMmnToMm Ha 6onectra u
PPV He e oTKpuT npu coptoBeTte MepeH-
Ka, Tbpkynka, JlATHa TpbHKOCNMBA OT
Enena, [pebHa 6sna pakuinHuua, KOeTo
npegnonara BMCOKa NoJsicka YCTONYMBOCT
N BB3MOXHOCT 3a OTNexjaHeTo UM B

SUMMARY

15 local plum cultivars and forms of
Prunus domestica L., planted in 1999,
were studied in the collection plantation of
the Experimental Station on plum in
Dryanovo, located in a region that is
highly infected by the virus of sharka on

plums (PPV).
A visual inspect on  the
manifestations and damages on the

leaves and fruits by the virus was made.
Serological ELISA-tests on leaf samples
of trees were conducted in order to prove
the infection by PPV.

The resistance was evaluated,
respectively the tolerance of -cultivars
towards the virus of sharka, in order to
recommend them for future distribution
and cultivation.

After 16 years, no symptoms have
been found of that disease and PPV in
'Medenka’, 'Tarkulka’, ‘Lyatna trankosliva
ot Elena’, ‘Drebna byala rakiynitsa’
cultivars, which presupposes a high field
resistance and ability to grow them in
regions with high infection background.
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panoHu ¢ BUCOK OH Ha MHADEKLMSI.

MpucbcTemeTo Ha PPV B fiuCTHUTE
npo6u ot coptoBeTe MNecTunka, Cakapka
n bsna pasrpasacka u /1ATHa TpbHKOC/1MBA
oT [abpoBO ce Aoka3Ba KaTteropuyHo. Te
umaT OT cnabu ao gobpe nspaseHn cumn-
TOMV Ha Llapka no fmcraTa, 4oKaTo Tesu
no nnofoseTe ca cfabu wau nunceart,
nopagm Koeto moraT ga 6baar onpene-
NIeHV KaTo TO/IepaHTHU Ha 6onecTTa.

KnouoBn aymu: CAvMBKW, MECTHU
copToBe, yCTOMUYMBOCT KbM PPV

yBO/.

MoBCceMeCcTHOTO pasnpocTpa-
HeHVe Ha Bupyca Ha Lapkarta no
cnvBata M UKOHOMWYECKOTO My
3HayeHue, Kato nmmuTupaLy, dak-
TOp 3a C/IMBONPOU3BOACTBOTO, Ha-
fara NpoyyBaHeETO Ha HAKOW MecCT-
HW C/IMBOBM COPTOBE 3a Bb3MNpPUeEM-
4yMBOCTTA MM KbM HEro.

MecCTHUTEe CNMBOBM COpPTOBE
B OCC [psHoBo ce oTrnexpar
Kato egHa 6orata Konekuusi Ha
Ha/IMYHNS 3a pailoHa reHoMOoHA,.
Tam ca CbXxpaHeHWn copToBe,
npurogeHn KbM  cneuyudguyHuTe
arpoekosIorMyHn  ycnosus, pooépe
aganTupaHn KbM MecTopacTeHeTo
CV 1 C AO06PKU CTOMAHCKN KavyecTsa.

MapuHoB (1961) ny6siMkyBa
HSAKOW [aHHW OT BuosiormyHara xa-
paktepuctuka Ha 50 mecTHu cnum-
BOBW copTa OT TO3U paiioH U No-
WHTEpecHNUTe OT TAX ca W3MoJ-
3BaHM B cenekuuoHHaTa pabora.
MpeLeHKaTa Ha MeCTHUTE COPTOBE
3a peakuyuata um kbm (PPV) e ot
3HayeHVe, KakTo 3a MNOo-LUMPOKOTO
pasnpocTpaHeHne Ha no-ueHHUTe
OT TAX, Taka 1 3a BK/IHOYBAHETO UM
B OGMONOMMYHOTO MPOM3BOACTBO, a
CbLLO U 3a W3MN0N3BAHETO MM KaTto

The presence of PPV in the leaf
samples of 'Pestilka’, 'Sakarka’, 'Byala
Razgradska’ and ‘Lyatna trankosliva ot
Gabrovo’ was definitely proven. They had
symptoms of sharka on leaves in the
range from slight to well-pronounced,
while there were slight or no symptoms on
fruits, and therefore could be defined as
tolerant to the disease.

Key words: plums, local varieties,
resistance to PPV

INTRODUCTION

The broad dissemination of
plum pox virus and its economic
importance, as a limiting factor for
plum production, require study on
the susceptibility of some local
plum cultivars.

The local plum cultivars, in
the Experimental Station on Plum-
Dryanovo, are grown as a rich
collection of the gene pool
available in the region. Some
cultivars have been preserved,
which are suitable for the specific
agro-ecological conditions, well-
adapted to their habitat, and have
good economic qualities.

Marinov  (1961) published
some data on the biological
characteristics of 50 local plum
cultivars from that region, as the
more interesting ones have been
used in the selection work. The
evaluation of the reaction of local
cultivars to PPV is important, both
for the wider distribution of more
valuable cultivars, and for their use
as a material in the selection for
creation of new cultivars, which are
resistant or tolerant to sharka.
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Marepuan 3a cenekumata npu cb3-
[aBaHe Ha HOBM COpPTOBE, YCTOW-
4YMBM UNN TONEPaAHTHU Ha Lapkara.
BuTtaHoB (1977) n3nonseaiikn HAKOU
OT LEHHUTe WM Ka4yecTBa, KaTo
YyCTOMYMBOCT Ha 6osiectn, [06bp
BKYC, BWCOKO CbAbpXaHue Ha Cyxo
BELEeCTBO M 3axapu, YCMNewHOo ru
BK/1H0UYBA B FEHETUYHN N3cnenBaHus.
Llen: Oa ce onpeaenn OTHO-
LWEeHNeTo0 Ha MEeCTHUTe C/IMBOBU
coptoBe OT kKonekyudata Ha OCC
[OpsAHOBO KbM Bupyca Ha wapkara,
C orneg npepgsaraHeto UM  3a
pasnpocTpaHeHue u npeacTosLwa
cenekunoHHa pabora.

MATEPVAT U METOOU

N3cnepgBaHn ca MeCTHuUTe
cnmeosute coptoBe — CuHg
pakuiHmuya,  OyHuHka,  Oynna,
MecTunka, Cakapka, bana

pasrpagcka, JlaTHa TpbHKOCMBA
oT abposo, CuHakBuua, 3aeLlka,
Bymbanka, BabvHu MapuHKUHN,
MepeHka, TBpKynka, NatHa
TpbHKOCNMBa OT EneHa, [pebHa
65na pakminHMLa — OT KONeKuus Ha
OCC [psHoBO. [paguHaTta e
pasnosioxeHa B paloH C BUCOK
NHekunoseH ¢ooH ot PPV.
MposiBaTa N MHTEH3UBHOCTTA
Ha cumMnToMUTE MO JiucTata ce
oTuMTalle nepuoga Mai-toHu, a no
nnofoseTe npes asrycrt, N0 MeTo-
Anka wu3nonssaHa oT Beppaepes-
ckasa u ap. (1984), Bivol et al.
(1987), Bivol et al. (1988), inues u
ap. (1990), NeprnHosa (1990).
B3emaxa ce cpefHu npo6u oT
no 50 nncta, pecnekTMBHO NI0LO0BE.
NHpekcbT  Ha  6onectra

Vitanov (1977), uses some of their
valuable qualities, such as
resistance to diseases, good taste,
a high content of dry matter and
sugars, include them successfully
in genetic researches.

The aim is: To determine the
attitude of local plum cultivars in
the collection of the Experimental
Station on Plum - Dryanovo
towards the virus of sharka, with a
view to recommend them for
distribution and upcoming selection
work.

MATERIAL AND METHODS
The local plum cultivars —
'Sinya rakiynitsa’, 'Duninka’,
'Dupla’, 'Pestilka’, 'Sakarka’, 'Byala
Razgradska’, ‘Lyatna trankosliva ot

Gabrovo’, ’'Sinakvitsa’, 'Zaeshka’,
'Bumbalka’, '‘Babini Markini’,
'Medenka’, 'Tarkulka’, ‘Lyatna
trankosliva ot Elena’, ‘Drebna

byala rakiynitsa’ — in the collection
of the Experimental Station on
Plum-Dryanovo were investigated.
The garden is located in a region
of a high density infection of PPV.

The manifestation and intensity
of symptoms on leaves were
reported in the period of May-June,
and fruits in August, according to
methods used by Verderevskaya et
al. (1984), Bivol et al. (1987), Bivol
et al. (1988), lliev et al. (1990),
Gerginova (1990).

Average samples were taken
from 50 leaves, respectively fruits.

The disease index-Di was
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(Disease index-DI) ce nsuucnsasawle

no doopmyna npeasoxeHa ot Bivol:

calculated according to formulae
by Bivol:

(n1.m1+n2.m2+ ...+nn.mn)/N.m

DI =

.100 %

N.m

KbAeTo:

n = 6poil Ha noBpeaeHNTe N1oL0Be
(nMcTa) cbC CHOTBETHUA MHAEKC Ha
NHeKUns;

mi = MHAEKC Ha NHPEeKUNATA,;

N = o6uw 6poil Ha nnogoseTe
(nnctata);

m = Hall BWUCOK WHAEKC Ha
NHpeKunATa;

NHOekcbT Ha nHdekumsaTa ce
onpegensiie no cnegHara ckana:
a) nimcTa
0 — nunceaTt cMmnToMu;
1 — eAvHNYHK, eaBa 3abenexnmm
neTHa;
2 — AcHO 3abenexvMy neTHa
3aemawm pgo 1/4 or nuctHata
neTypa,
3 — ACHO 3abenexumn netHa go 5
6p., 3aemart 1/4 oT netypara;
4 — o1 5 go 10 neTHa 3aemawym 1/2
OT netypara,
5 — Hapg 10 neTHa 3aemaly, noseye
oT 1/2 oT netypara;
6) nnogose
0 — nunceat noBpeau
1 — egnHUYHW, efBa 3abenexnmuy,
MOBBPXHOCTHM NeTHa, 3aemMally 40
10% oT NnoBBLPXHOCTTA Ha n/oa4a;
2 — pobpe 3abenexvMmm MnoBbPX-
HOCTHM neTHa BbpxXy A0 25% oT
NMOBBLPXHOCTTA Ha noaa;
3 — egUHUYHY BATbOHATY NETHa;
4 — pobpe ochopmeHn BANBLOHATU
npbCcTeHn, 3aemawy 10% ot

where:

n = number of damaged fruits
(leaves) with the respective index
of infection;

mi = index of infection;

N = total number of fruits (leaves);
m = the highest index of infection;

The index of infection was
determined according to the
following scale:

a) leaves
0 — no symptoms;

1 - single, scarcely noticeable
leaves;

2 — distinctly noticeable leaves
covering up to 1/4 from the leaf
blade;

3 — distinctly noticeable spots up
to 5, covering 1/4 of the leaf blade;
4 — from 5 to 10 leaves covering
1/2 of the leaf blade;

5 — over 10 spots covering more
than 1/2 of the leaf blade;

b) fruits
0 — no damages
1 - single, scarcely noticeable,
surface spots, covering up to 10%
of the fruit surface;

2 — well-noticeable surface spots
up to 25% on the fruit surface;

3 — single hollow spots;
4 — well-formed hollow rings,
taking 10% of the fruit surface;
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NMOBBbPXHOCTTA Ha NNoAa;
5 — pobpe ochopmeHn BANBLOHATU
NPbCTEHM, 3aemMaliy noseye OT
10% oT NoBBLPXHOCTTA Ha nnoaa,
MpeueHkata Ha YCTOW4U-
BOCTTa Ha COpPTOBETE Ce W3Bbp-
lBaLle No ckana npeacraBeHa B
Tabnmua 1.

5 — well-formed hollow rings,
taking more than 10% of the fruit
surface;

The assessment of the
resistance of cultivars was made
according to the scale represented
in Table 1.

Tabnumua 1. MNpeueHkKa yCTOMYMBOCTTa Ha COPTOBETE

Table 1. Resistance of cultivars

CreneH Ha ycToumsocT / Resistance level DI %
VIMyHHM / Immune 0
Pe3suncteHTHM / Resistant 01-1
TonepaHTHu / Tolerant 1,1-10
Cna6o uysctBuTesiHu / Slightly susceptible 10,1 - 25
CpepgHo uyscTButenHu / Averagely susceptible 25,1-50
CwunHo uysctBuTenHu / Highly susceptible 50.1-75
MHoro cunHo vyscteutenHu / Very highly susceptible >75

Ckana 3a onpegensiHe Ha
OTHOLLIEHMETO Ha COpPTOBETE KbM
BMpYCa Ha LiapkaTa:

C noJsicka YCTOWYMBOCT —
COpTOBE, KOUTO TPYAHO ce 3apass-
BaT N0 €CTeCTBEH NbT;

6e3CMMNTOMHMN - He
nposiBsiBaT CUMNTOMM MO fUcTa ”
N1040Be, BLMNPEKN Ye Ca 3apaseHy;

TOoNnepaHTHM —  [oKasaHo
3apaseHn, Halmyme Ha CMMMTOMU
no nucTaTa, HoO 6e3 NN CbC MHOTO
cnabn cummnTomMu Mo nnogoseTe,
KOUTO He okanBaT npeaBapuTesHO
1 ca rogHu 3a ynoTpeoa;

cnabo  4yBCTBUTENHU  —
[OKa3aHOo 3apa3eHu, CbC uUnn 6e3
CMMNTOMM MO fiucTarta, Ho C MHOro
cnabun cumMmnTomMM MO nNnogoBeTe,
KOUTO He okanBaT npeaBapuTesHO
0o 10%;

CUTHO YYBCTBUTENHU — CUJTHM
CUMNTOMWU 1 MoBpean No nnogose-

Scale for determination of
attitude of cultivars towards sharka
virus:

field resistance - cultivars
that are difficult to infect naturally;

asymptoms -no symptoms
on the leaves and fruits, although
they are infected;

tolerant — the infection is
proven, there are symptoms on
the leaves, but there are no or
very slight symptoms on the fruits,
which do not fall off prematurely
and are ready to be used,;

slightly susceptible - the
infection is proven, with or without
symptoms on the leaves, but there
are very slight symptoms on fruits,
which do not fall off prematurely
up to 10%;

highly susceptible — strong
symptoms and damages on fruits,
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Te, 6e3 3HayeHMe Ha nposieata Ha
CMMMTOMM NO NnCTaTa,;

BbB BupyconornyHaTa nabéo-
patopuss Ha WIMK3-TposH Gelle
HanpaBeHa ceposiorMyHa amarHoc-
Tnka 3a PPV, upe3 DAS ELISA no
Clark and Adams (1977). W3non-
3BaHu 65xa IgG un 1IgG-AP-conjugate
Ha LOEWE Phytodiagnostica B
pa3spexpaHe 1:200. Peakuyuarta e
otyeteHa cbCc STRIP READER,
ELISA photometer, optical, npu
Ob/DKMHA Ha BbaHata 405 nm.
MparoBaTa €eKCTUHLMOHHA CTOW-
HOCT Ha MNOJIOXUTENHU Npobu ce
onpepgensa Ha TpU NbTU OT Tasn Ha
HeuHeKkTnpaHara KoOHTpona.

PE3YNITATU N OBCBXXOAHE
Mpwn OueHKa Ha OTHOLLEHNETO
Ha copToBeTe KbM 6GonecTtta
(Tabnuua 2), kato Bogewn cme
B3eMa/IN Ha/INYMETO UMK nuncata
Ha CUMMNTOMM, PECNEKTUBHO MO-
Bpean no nnogoseTe, KOETO uma
NMPakTUYeCKOo 3HaYeHune.
CopTtoBeTe CUHA pakuiiHuLa,
OyHunHka n [ynna ca CbC SACHO
n3paseHu, CWIHW CUMMOTOMWU 1O
aictata Mo cnabv cUMNTOMU MO
nnogosete (Nekn BA/TbOHATUHM MO
Koxuuara, cbC cnaba npomsHa Ha
nJ040BOTO MECO), KaTo npeasapu-
TEe/IHOTO UM okansaHe e Ao 10%.
Upes3 ELISA PPV ce goka3sa camo
npy copT CUHA pakuiHULUa, KOWTO
MOXe fda ObAe onpeaenieH karto
cnabo 4yBCTBUTESIEH.

the manifestation of symptoms on
leaves is not significant.

Serological diagnostics was
conducted for PPV in the
virological laboratory of RIMSA-
Troyan, by means of DAS ELISA
according to Clark and Adams
(1977). 1gG and IgG-AP-conjugate
of LOEWE Phytodiagnostica was
used in a solution of 1:200. The
reaction was reported by STRIP
READER - ELISA photometer,
optical, at a wavelength of 405 nm.
The threshold light absorption
value of positive samples was
three times that of the uninfected
control.

RESULTS AND DISCUSSION
When assessing the attitude
of cultivars towards disease (Table
2), we take as a leading factor the
presence or lack of symptoms,
respectively damages on fruits,
which has a practical importance.

Cultivars such as ’'Sinya
rakiynitsa’, 'Duninka’ and ’'Dupla’
had pronounced and strong
symptoms on leaves and slight
symptoms on fruits (slight hollows
on the skin, with a slight change of
the fruit flesh), as up to 10% of
them fell off prematurely. PPV was
proven, by means of ELISA, only in
'Sinya rakiynitsa’ cultivar, which
could be determined as slightly
susceptible.
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Ta6r||/|u,a 2. OTHOWeEHMEe Ha HAKOM MEeCTHU C/IMBOBWU copTtoBe OT pal‘/’|0Ha Ha

OpAHOBO KbM BUpYycCa Ha LwapkaTa no cnmseata (PPV)

Table 2. Attitude of some local plum cultivars from Dryanovo region towards
plum pox virus (PPV)

Coprose/Cultivars

BusyanHa oueHka Ha
cuMmnTommTe
Visual assessment of symptoms

DAS ELISA

OueHka Ha
OTHOLUEHNETO KbM
6onectta

no nuctara no nnogoBeTe A ssnm OLEHKa Ha peakuusta  Assessment of the
on leaves on fruits Assessment of reaction attitude towards
disease

CuvHA pakuiiHnua/’Sinya  CUHKW cnaéu 0.189 + Cnabo uyBCTBUTENEH

rakiynitsa’ Slightly susceptible

[JyHuHka/Duninka cuaHu/strong cnabu ?

[Oynna/Dupla cuHu/strong cnaéu - ?

Mectunka/Pestilka cuaHu/strong cnabu 0.085 + TonepaHTeH/tolerant

Cakapka/Sakarka cunHu/strong cnabu 0.262 + TonepaHTeH/tolerant

Bbsana pasrpagcka cpepgHw/average cnabu 0.727 + TonepaHTeH/tolerant

Byala razgradska

NATHa TpbHKOC/IMBA OT  cUIHWU/Strong HAMa 2.098 + Bucoko TonepaHTeH

abposo/Lyatna Highly tolerant

trankosliva ot Gabrovo

CuHakBuua/Sinakvitsa  Hsma/none cnabu/weak  2.421 + TonepaHTeH/tolerant

3aelwka/Zaeshka HsiMa/none cnabu/weak - ?

Bymb6anka/Bumbalka HsiMa/none cnabu/weak  0.020 ?

BabuHy MapuHknHu HsAMa/none cnabu/weak ?

Babini Marinkini

MepgeHka/Medenka HsiMa/none HsiMa/none Moncka yctonumeocT
Field resistance

Tobpkynka/Turkulka HsiMa/none HsiMa/none Moncka yctonumeocT
Field resistance

NlATHa TpbHKOC/IUBA OT  HAMa/none HAMa/none Moncka ycTonumBocT

EneHa/Lyatna trunkosliva Field resistance

ot Elena

[pe6Ha 6s1a HsAMa/none HsAMa/none Moncka ycToiumBocT

pakuitHmua/Drebna byala

rakiynitsa

Field resistance

KoHTpona/Control (+)

KoHTpona/Control (-)

3a OTHOLWEHMEeTO KbM BU-
pyca Ha pgpyrute pgsa copta
(OdyHuHka n [ynna) Ha TO3M eTan
He MOXeM Ja JafeM KaTeropuyHa
oLeHka, nopaay Bb3MOXHOCTTA
cMMnToMuUTE Jda Cce Ab/hKaT Ha
3apasa OT [Apyr BMpYC, KOeTo
cnefBa fa ce nposepu AOMb/HK-
TenHo. NMogobHa e cutyaumsaTa u C
oLeHKaTa Ha copToBeTe 3aeLllka u
BabvHn MapuHKMHW CcnnBu, npu
KOUTO BUPYCHLT CbLLO HE € OTKPUT
(Tabnuuya 2).

There could not be given a
definite evaluation about the
attitude towards the virus of the
other two cultivars ('Duninka’ and
'Dupla’) at this stage, because the
symptoms might be due to
infection by another virus, which
should be examined further. There
is a similar situation with the
evaluation of 'Zaeshka’' and 'Babini
Markinini slivi, where the virus
was not found either (Table 2).
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CopTtoBete [lectunka, Ca-
Kapka, bana pasrpagcka n JlatHa
TPBHKOC/IMBA OT [abpoBO ca CbC
CUMHXW CUMMMNTOMM NO Nuctara u
CbC cnabu o 6e3 CUMNTOMHKU MO
nnogosete. CMMnNTOMUTE MO JIUC-
TaTa Ha Te3u COpToBe ca M3paseHu
C TMnNu4HUTE 3a 6onectta npbCTe-
HOBUAHW NMeTHa B LsaTa KopoHa.

CumnTomMuTEe NO nsogoseTe
npun coptoseTte bana Pa3srpaacka,
Mectunka u Cakapka ca nopg
dopmata Ha cnabo 3abenexummu
NMOBBLPXHOCTHU MNETHa U PUCYHKM.
[MnogoBeTe He okaneaT npexae-
BPEMEHHO M ca loAHM 3a KOHCY-
mMauma n npepabotka. MNMpu bana
pasrpagcka Te ca Hai-cnabo
n3paseHun 1 pPAaKo NPOsBEHMU.

BupycbT e yctaHOBEH cepo-
NIOTMYHO N B 4-Te copTa, KaTo npu
NlatHa TpbHKOCNMBa OT abposo,
BbMNPEeKN BUCOKata CTOMHOCT Ha
ekctmHuma (A 405nm=2,098) B
npo6a OT NuUCTa, HAMa NpuU3Haum
no nnofoBerTe.

be3 cumnTomu no nucrtarta u
CbC cnabu cMmnTomMu No niofoBe-
Te e copT CuHakBuua, KbOeTo e
[oKa3aHO Hasmumeto Ha PPV c
BMCOKa CTOMHOCT Ha OTyeTeHarta
ekCTMHUMA (A 405nm=2,421).

PPV He e OoTKpUT B /INCTHUTE
npobu OT copToBeTe 3aelika U
Bymbasika. Te ca nposiBUIN U3BECT-
HW npu3Hauy no nnofoBeTe, KOETo
61 MOrNo Aa ce Ab/HKM Ha Hanmune
Ha nHdeKkunsa oT Apyr BUpYC.

OT HanpaBeHOTO [0 cera
npoyyBaHe Ha LlecTHanceT roguil-
HUTE MECTHW C/IMBOBM COPTOBE Mpu
Ha/IMYyHMEe Ha BUCOK eCTeCTBEeH 3a-

'Pestilka’, ’'Sakarka’, 'Byala
Razgradska’ and ‘Lyatna
trankosliva ot Gabrovo’ had strong
symptoms on leaves and slight or
no symptoms on fruits. The
symptoms on leaves of these
cultivars were expressed by ring-
shaped spots in the whole crown,
typical for that disease.

Symptoms on fruits in '‘Byala

Razgradska’, 'Pestilka’ and
'Sakarka' cultivars were in the
shape of slightly noticeable

surface spots and patterns. Fruits
did not fall off prematurely and
were suitable for consumption and
processing. They had the slightest
expression in 'Byala Razgradska’
and were rarely manifested.

The virus was serologically
determined in the four cultivars, as
there were no signs on the fruits of
‘Lyatna trankosliva ot Gabrovo’,
despite the high value of light
absorption (A 405nm=2,098) in the
leaf sample.

There were no symptoms on
leaves and slight symptoms on
fruits in 'Sinakvitsa’ cultivar, where
PPV presence was proven with a
high value of reported light
absorption (A 405nm=2,421).

PPV was not found in leaf
samples of 'Zaeshka’” and
'Bumbalka’ cultivars. They showed
certain signs on fruits, which might
be due to presence of infection by
another virus.

According to the study so far
on sixteen-year old local plum
cultivars in the presence of high
natural infection background, the
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paseH ooH, 6e3 npusHauu no nuc-
Tara n nnogoseTte ca — MepgeHka,
TbpKynka, flATHa TpbHKOC/MBa OT
EneHa, [pebHa 6sna pakuiiHuua.
CeponornyHnTe aHanniu 3a Tax oT
2015 r ca HeraTuBHM 3a BUpYyca,
KOeTO NoTBbpXAaBa AaHHUTE OT Ha-
6nofeHsTa 3a NPeaxofHu roavHu,
3a TAxHaTa nosicka ycToMunmBocCT.

n3BO4UN

B pesyntat oT nposegeHute
HabNIAEHNA N U3BbLPLUEHUTE Ce-
PO/IOTMYHN TEecToBe, MOXe Ja ce
HanpaBu cnegHaTa oOUEHKa Ha
OTHOLUEHNETO Ha COpPTOBETE KbM
LiapkaTa no cnmeara:
o C MoJiCKa YCTOWYMBOCT —
coptoBe MepgeHka, TbpKysiKa,
NlaTHa TpbHKOCNMBa OT EneHa wu
[pebHa 6sina pakuiiHMUa, KOUTO
[0  WlecTHajeceT  roguvwiHata
Beretauua He ca ce 3apaswiu c
BYpyca Ha wWapkara, BbIPeEKU
N3K/TIOYNTESTHO BUCOKMA (DOH Ha
3apa3a B OKOJIHUTE HacaxaeHus.
Te moratr ga ce npenopbyar 3a
pasnpocTpaHeHue u oTrexaaHe
[OpU 1 B CUSTHO 3apas3eHn paiioHu;
o TO/NIepaHTHN — COpPTOBETE
CuHakeuua, [llectunka, Cakapka,
Bana pasrpagcka n J1IaTHa TPbHKO-
cnmea ot Mabposo. Te ca gokasa-
HO 3apas3eHu, 6e3 uim c Hasmuune
Ha cuMnNTOMM NO NncTaTa, HO 6e3
WA C MHOrO cnabw cUMNTOMK Mo
niogoBeTe, KOUTO He okansaTt
npegBaputesIHO M ca rogHuM 3a
ynotpeba, nopagn Koeto moraT ga
ce npenopbyaTr 3a pasnpocTtpa-
HEeHVe N oTrNexaaHe.

following cultivars had no signs on
leaves and fruits - 'Medenka’,
‘Tarkulka’, ‘Lyatna trankosliva ot
Elena’, ‘Drebna byala rakiynitsa’.
Their serological analysis in 2005
was negative about the virus,
which confirmed data of the
observations in the previous years,
about their field resistance.

CONCLUSIONS

As a result of the observation
and serological tests, the following
assessment could be made about
the attitude of cultivars to plum
pOX:

o field resistance — 'Medenka’,
‘Tarkulka’, ‘Lyatna trankosliva ot
Elena’ and ‘Drebna  byala
rakiynitsa’ cultivars, which have not
been infected till their sixteen-year

vegetation, despite the high
density infection in the
neighbouring plantations. They
could be recommended for

distribution and growing even in
highly infected regions;

o tolerant —  ’Sinakvitsa’,
'Pestilka’, 'Sakarka’. '‘Byala
Razgradska’ and ‘Lyatna

trankosliva ot Gabrovo'. They are
proven as infected, without or
having symptoms on their leaves,
but without or very slight symptoms
on fruits, which do not fall off
prematurely and suitable for
consumption, therefore could be
recommended for distribution and
growing.
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o cnabo  4JyBCTBUTENIEH €
copTbT CuHA pakuiiHMua, KONTo e
[OKa3aHOo 3apas3eH, HO CbC cnaotm
CUMNTOMU MO MN/040BETE, KOUTO
okansat npeasaputenHo Ao 10%;

o C HeusfCHeH BWPYCeH cTa-
Tyc ca copTtoBeTe [lyHnHKa, [lynna,
3aewka, bymbanka wn babuHu
MapuHKNMHN C/IMBX, CbC CUMMTOMMU
no nmcrarta u njofoBeTe, HO 6e3
[oOKasaHa 3apas3a oTr PPV, KoeTo
Hanara AONb/IHATENHO TecTupaHe
3a Ha/muvMe Ha [Apyrm BUpYycCw,
npUyYnHABAaLLM NOAOOHN CUMMTOMM.
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o slightly susceptible is 'Sinya
rakiynitsa’ cultivar, as its infection
was proven, but there were slight
symptoms on fruits, which fall off
prematurely up to 10%.

o not proven viral status for
'‘Duninka’, '‘Dupla’, 'Zaeshka’,
'‘Bumbalka’ and ’Babini Markini
slivi’, with symptoms on leaves and
fruits, but without proven PPV
infection, which requires further
testing for presence of other
viruses that cause  similar
symptoms.
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The effect of chemical weed control
on growth of young nectarines
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PE3OME

MpoyyBaHuATa ca M3Be[eHN B ne-
pvoga 2010-2013 r. B MNnafo HacaxaeHune
OT HeKTapuvHuW Ha TeputopusTa Ha
MHcTutyTa no osowiapctso - [lloBauB.
W3cnepBaHo e BAWSHMETO Ha Xepbu-
umaHuTe KombGuHauuun TMnempk 50 Bl
(cbnymmnakcasuH) + Haca  360EC
(rnncpozaT) + TekHodmT pH+ n MeTodeH
(okcudpnyopodheH + meTonaxnaop) + Haca
360EC (rnudpozar) + TekHoduT pH+
BbPXY pacTexHuTe NposiBM Ha ABa copTa
HekTapuHu — NepraHa n daHTasug.

Pe3yntatute nokaseart, Ye npuao-
XeHuTe xepbuumam peanusuvpar MHOro
[obpa xepbuumaHa edukacHOCT cpeLly
nnesenHWTe BUAOBE, hopMupalLy nne-
BefiHata acoumaums B pefosaTa usuUa
Ha HacaxgeHueTo. MNeproabT Ha edmkac-
HO XepbuumaHo nocrneaencTene Ha Mou-
BeHuTe xepbuuman Tnemxk 50 BM un
MeTodoeH e okoso 130-150 aHw.

BbHWHN cMMNTOMM Ha (PUTOTOK-
CUYHOCT 1 Jernpecuss BbB BeretatnBHUTe
NnposiBU Ha AbpBeTaTa He ca YCTaHOBEHW.
ToBa faBa oCHOBaHWe Nno4vBeHuTe xepbu-
umam Mnepx 50 BN n MetodheH fa ce
N3Mnon3BaT Kato asiTepHaTUBHU Bb3MOX-
HOCTW 3a XMMWYEH KOHTPOJ1 Ha Nnnesenunte

SUMMARY

Studies were carried out in the
period 2010-2013 in a young nhectarine
plantation established on the territory of
the Fruit-Growing Institute - Plovdiv. The
effect of the herbicide combinations
Pledge 50 WP (flumioxazin) + Nasa 360
EC (glyphosate) + Teknophyt pH+ and
Metofen (oxyfluorfen + metolachlor) +
Nasa 360 EC (glyphosate) + Tecnophyt
pH+, on the growth habits of two nectarine
cultivars — ‘Gergana’ and ‘Fantasia’, was
studied.

The results confirmed that the
applied herbicides show very good
efficiency in the control of the weed
species forming the weed association in
the row-strip of the plantations. The period
of the efficient herbicide post-effect of the
soil herbicides Pledge 50 WP and
Metofen is about 130-150 days.

External symptoms of phytotoxicity
and a depressing effect on the vegetative
habits of the trees were not established.
That gave the grounds to recommend the
soil herbicides Pledge 50 WP and
Metofen to be wused as alternative
measures for chemical weed control in
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B M/1aAy HACaXAEHNS HEKTAPUHW.
KnouoBn  aymn:  xep6uumau,
NAeBeNn, HEKTAPVHU, PACTEXHW NPOSBU

yBO/.

MogabpXaHeTo Ha noyBeHa-
Ta MOBBPXHOCT B A06PO arporex-
HNYECKO CbCTOSHUE N eIMMUHNpa-
HETO Ha KOHKypeHuuATa Ha ne-
Be/iHata pacTUTesIHOCT € OT Cb-
LLIeCTBEHO 3HayeHue 3a ycnexa Ha
CbBPEMEHHOTO M/1I040BO  NPOU3-
BOACTBO. [1po6nemMbT e 0co6eHo
aKTyasieH npe3 MbpBUTE HAKOJIKO
roAMHN OT Cb34aBaHEeTOo Ha Hacax-
[eHVATa, KoraTo AbpBetara umar
NANTKO pasnosiokeHa KopeHoBa
cuctemMa WM CWUAHO pearupaTr Ha
KOHKYpeHUuMATa Ha njesesvrte
CnpsAMO BoJaTta M XpaHUTeNHuUTe
BewecTBa. [lpe3 MnageH4eckus
nepuop OBOLUHUTE BMAOBE Ca 4YyB-
CTBUTENMHN U KbM MPUIOXKEHNETO
Ha xepbuuugun. TllpoyyBaHusTa
nokassar, 4e rnpe3 MbpBUTE TpU
roavHN OT Cb3JaBaHeTo Ha Mnagu
HacaxaeHusa OT MpackoBM U
HekTapuHu 3a 6opba c nnesenvTte
MOXe [a ce npuiaraTr NnovyBeHn U
NINCTHN Xepbuuman Ha ocHoBaTa
Ha aKTMBHUTE BellecTBa neHgmme-
TasIMH, okcndpaiyopodpbeH, Hanpona-
Mug 1 gpyru, 6e3 puck oT omto-
TOKCUMYHOCT N CMYLLEHUSA B pasBu-
Tneto (Ben-Arie, 1992; PaHkoBa,
2006; Zhivondov, Rankova, 2007;
PaHkoBa 1 gp., 2011; Rankova et
al., 2012; Hembree, 2012;. Ritchie
et al., 2014; Dittmar et al., 2015).
Heobxoanmo e ga ce TbpcAT U
afiTepHaTMBHM BB3MOXHOCTU 3@
npunaraHe Ha HOBWU Xepouunan

young nectarine plantations.
Key words: herbicides,
nectarines, growth habits

weeds,

INTRODUCTION

Maintaining the soil surface in
good agrotechnical condition and
eliminating weed competition are
essential for the success of
modern fruit production.

The problem is particularly crucial
in the first few years after
establishing the plantation, when
the trees have shallow root
systems and respond strongly to
the competition of weeds for water
and nutrients.

During the juvenile period, the fruit
species are also susceptible to
herbicide  application.  Studies
showed that during the first three
years after establishing young
peach and nectarine orchards, it is
possible to carry out the weed
control by applying soil and leaf
herbicides based on the active

substances pendimethalin,
oxyfluorfen,  napropamid, etc.,
without the risk of causing

phytotoxicity and growth inhibition
(Ben-Arie, 1992; Rankova, 2006;
Zhivondov, Rankova, 2007;
Rankova et al., 2011; Rankova et
al.,, 2012; Hembree, 2012; Ritchie
et al., 2014, Dittmar et al., 2015).

It is necessary to look for
alternative possibilities for applying
herbicides in young orchards in
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npu mMnaguTe OBOLLHW Hacaxae-
HWSA C ornef eprkaceH KOHTPO Ha
TpeBuTe, 6€3 pUCK OT Bb3HWKBAHE
Ha KOMMEeHcauuoHHW npouecu w
3amMmbpcABaHe Ha no4ysarta C OcCTa-
TbYHU KOJIMYeCTBa Xepounuman.

MpubaBaHeTO Ha PU3MOMI0rNY-
HO Kucenusa TeyeH Top TekHouUT
pH+ KbM XepbuunaHua pasTBop Ha
TOTa/IHUA NIUCTEH Xepouuua rav-
ho3ar MOXe fa ce u3nonssa 3a
HamanaBaHe [o03aTa Ha akTMBHOTO
BELECTBO, BKIHOUATEIHO U 3@
KOHTPO/ Ha YynopuTW MHOTOrOAMLLIHK
nnesenun (PaHkoBa, 2014).

Llen Ha HacToAwoTO M3cnesn-
BaHe 6e pa ce npoyun edpmkac-
HOCTTa N CeNIeKTUBHOCTTa Ha noyse-
HUTe Xepobuunan TMnemk 50 Bl
(cbnymmnakcasuH) n MeTtocheH
(okcudpnyopochbeH + meTonaxnop),
NMPWUIOXEHU KaTto cuctema C JINCTEH
ToTasleH Xepb6uumg — Haca 360EC
(rnndpo3aT) n PU3NOOTUYHO Kucen
Top - TekHothut pH+, BBpXY
pacTexa Ha Mnagn HeKTapuHu.

MATEPVANT N METOON

[NpoyyBaHMATa ca W3BeLEHU
B nepunoga 2010-2013 r. B mnago
HacaXJeHne OT HeKTapuHu Ha
TeputopuATa Ha MHcTutyta no
oBowapcTteo - lnosguB. U3cnep-
BaHO € BJ/IMAHMETO Ha Xepouuua-
HUTEe KombuHaumum Mnegpxk 50 Bl
(donymnokcasmH) + Haca 360EC
(rnngposzar) + TekHOUT pH+ w
MeTtodpeH (okcucbnyopodbeH  +
meTonaxsiop) + Haca 360EC
(rnndposaTt) + TekHodpuT pH+ BBHPXY
pacTexHuTe NposiBM Ha OBa copTta
HekTapuHa — 'epraHa n ®aHTasus.

order to effectively control weeds
without the risk of compensation
processes and soil contamination

with residual amounts of
herbicides.
Adding the physiologically

acid liquid fertilizer Teknofit pH+ to
the herbicide solution of the total
leaf herbicide glyphosate can be
used to reduce the rate of the
active substance, including in the
control of stubborn perennial
weeds (Rankova, 2014).

The aim of the present trial
was to study the efficacy and
selectivity of the soil herbicides
Pledge WP (flumioxazin) and
Metofen (oxyfluorfen + metolachlor),
applied together in a system with the
total leaf herbicide and the
physiologically acid fertilizer — Nasa
360 EC (glyphosate) + Teknophyt
pH+, on growth habits of young
nectarine trees.

MATERIAL AND METHODS

The trials were carried out in
the period 2010-2013 in a young
nectarine plantation on the territory
of the Fruit-Growing Institute -
Plovdiv. The effect of the herbicide
combinations Pledge 50 WP
(flumioxazin) + Nasa 360 EC
(glyphosate) + Teknophyt pH+ and
Metofen (oxyfluorfen +
metolachlor) + Nasa 360 EC
(glyphosate) + Tecnophyt pH+, on
the growth habits of two nectarine
cultivars — ‘Gergana’ and ‘Fantasia’
was studied.
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3asioxeHun
BapuaHTH:

HekTapnMHOBW coOpTOBE, Tpe-
Tnpanu ¢ Nnemxk 50 Bl — 40 g/da:

6sxa cnegHuTe

The following variants were
included in the trial:

Nectarine _cultivars _treated
with Pledge 50 WP — 40 g/da:

1. NepraHa — KOHTpONa,
2. lepraHa — TpeTupaHo;
3. ®aHTasnA — KOHTPOSa;
4. PaHTasna — TpeTupaHo
HekTapnHOBM COpTOBE, TpeTUpaHu
¢ MeTtodheH — 240 ml/da:
1. Enut 1-40 — KOHTpONa;
2. Ennt 1-40 — TpeTmnpaHo;
3. epraHa — KOHTpPONa,
4. epraHa —TpeTupaHo
MpocnepeHa 6ewe edmkac-
HOCTTa Ha Mno4yBeHuTe xepobuunamn
BbpXy nnieeBeniHuTe Buaose, oop-
MupaLLm nnesesHara acounaumnsa B
pefoBarta uBMUa Ha HacaxaeHMeTo
N NPOABL/KUTENHOCTTA Ha edek-
TMBHO XepouunaHo nocnenencTamne.
3a KOHTpPO/1 Ha BTOPUYHOTO
3annesensdsaHe No BpeMe Ha
BeretauuaTa cpelly passuiute ce
eHOroANWHA N MHOTOroANLLIHU
nnesesiH BUOOBE Ce MPUNOXMU
OBYKpPaTHO HacO4YeHOo TpeTupaHe c
TOTa/IeH JIMCTEH Xepbuung rnugo-
3aT c pobaeBka Ha (OM3MOIOTMYHO
kucen Top (TekHouT pH+) 3a
noBvwaBaHe edmKacHOCTTa Ha
XepoéuunaHoTo TpeTmpaHe.

Taka ce odopmuxa pfBe
XeponuymaHn  KombuHaumm  OT
MOYBEH U JINCTEH Xepbuung,
MPUIOXEHN KaTo cucTema:

- MNnepx 50 Brl

(dbbnymnakcasmH) + Haca 360EC
(rnngposar) + TekHoUT pH+

- MeTodeH (okcudpnyopodpeH
+ MeTonaxnop) + Haca 360EC
(rnndposar) + TekHoput pH+.

1. ‘Gergana’ — control, untreated;

2. '‘Gergana’ — treated;

3. ‘Fantasia’ — control, untreated,

4., ‘Fantasia’ — treated.
Nectarine _cultivars

with Metofen — 240 ml/da:

1. Elite 1-40 — control, untreated;

2. Elite 1-40 — treated;

3. ‘Gergana’ — control, untreated,;

4. '‘Gergana’ — treated.

treated

The efficacy of the soil
herbicides against the weed
species forming the weed

association in the row strip was
followed up, as well as the duration
of the efficient herbicide post-
effect.

The control of secondary
weed infestation during vegetation
was provided by twice treatment
with the total leaf herbicide
glyphosate supplemented with the
physiologically acid fertilizer
Teknophyt pH+ for increasing the

efficacy of the herbicide
application.

Thus, two herbicide
combinations of soil and leaf

herbicides were formed, applied as
a system:

- Pledge 50 WP (flumioxazin)
+ Nasa 360 EC (glyphosate) +
Teknophyt pH+;

- Metofen (oxyfluorfen +
metolachlor) + Nasa 360 EC
(glyphosate) + Tecnophyt pH+.
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Mo Bpeme Ha BeretayusaTa ce
n3BbpLUBaxa BU3yasiHW Habnwopge-
HMA 3a BbBHLHM CUMMOTOMU Ha
oMTOTOKCMYHOCT NO AbpBeTaTa.

B kpasa Ha Beretaumsata (m.
OKTOMBPM) ce oT4yeToxa bMomMeTpuy-
HUTE nokasaTenu — cpefHa Ob/KU-
Ha Ha egHoroguwHMA npupact (cm)
M M/IOL, HAa HafnpeyHoTo CeyeHne Ha
cTbbnoto (cm?). Mony4yeHute pe-
3yntatm 6axa o06paboTteHn no
CTaHAaPTHU CTaTUCTUYECKN METOLM.

PE3SYJITATU 1 OBCBbXOAHE
Pesyntatnte 3a xepbuuungHa-

Ta euKacHOCT Ha nNPUIoXeHUTe
noyYBeHn xepbuunamn ca efHoNocou-
HW npe3 roguMHUTEe Ha Mpoy4BaHuUA-
Ta. B nepnopa Ha ekcnepumMmeHTa B
HacaxaeHneto 6elle YCTaHOBEHO
HasiMyme Ha pecet Buga enHoro-
OVWHW nnesenu, dopmMmupalln nne-
Be/iHata acoumaumsa B peposarta
neuua — 3sesguua (Stellaria media
L.), OPbBLUIAHONUCTHO BeIMKAEHYE

(Veronica hederifolia L.), noncka
nucunya onatuka (Alopecurus
myosuroides L.), 06MKHOBEHA

BeTpywka (Apera spica-venti L.),
yepBeHa mMbpTBa Konpmsa (Lamium
purpureum L.), 6ana nob6oga
(Chenopodium album L.), o6ukHO-
BeH wup (Amaranthus retroflexus
L.), naya TpeBa (Polygonum
aviculare L.), yepHO Kyye rpo3ge
(Solanum nigrum L.), rpaguHcku
KocTpey, (Sonchus oleraceus L.).
[JaHHnTe 3a XxepbuymgHata
e(pykacHOCT Ha Mno4yBeHUTe Xepou-
unon MetodpeH u Tnemx 50 BI
nokassar, Ye B MPUIOXeHUTEe 403U U1
[ABaTa xepbvunga peanuauvpart edu-
KaceH KOHTPO/N BbPXY €AHOroAmLl-

Visual  observations  were
made during vegetation for external
symptoms of phytotoxicity caused to
trees.

At the end of vegetation (in
October) the following biometric
characteristics were  reported:
mean annual increment (cm) and
stem cross-section area (cm?). The
results obtained were processed
following standard statistical
methods.

RESULTS AND DISCUSSION
The results about the
herbicide efficacy showed the
same tendency in the separate
years of the trial. During the study
period 10 annual grassy weed
species forming the weed
association in the row strip of the
plantation were found: common
chickweed (Stellaria media L.), ivy

leaf speedwell (Veronica
hederifolia L.), blackgrass
(Alopecurus  myosuroides  L.),

loose silky-bent (Apera spica-venti
L.), purple deadnettle (Lamium
purpureum L.), white goosefoot
(Chenopodium album L.), redroot
pigweed (Amaranthus retroflexus
L.), prostrate knotweed
(Polygonum aviculare L.), black
nightshade (Solanum nigrum L.),

common  sow-thistle  (Sonchus
oleraceus L.).
Data about the herbicide

efficacy of the soil herbicides
Metofen and Pledge 50 WP
showed that both herbicides, at the
rates applied, provided an efficient
control on the annual grassy and
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HUTE XXWTHU W LUMPOKOJSINCTHU nJie-
Benn. MNpukaouBaHe Ha xepouuuns-
HOTO [JelicTBMe ce Habnwgasa Ha
130-150- Tna geH cnep patata Ha
TpeTupaHe.

[obpara xepbuungHa edumkac-
HOCT BbpPXYy BCUYKM €[HOrOAULIHU
nnesenu cb3gasa 61aronpuaTHU yc-
/I0BUS 3@ Bb3HMKBAHE Ha KOMMeHca-
LIMOHHM npoLecy B Nos3a Ha MHOro-
rogvwHUTe nneeBenn — npeaviMHo
6anyp (Sorgum halepense L.),
nosetnya (Convonvulus arvensis
L.), nanamuga (Cirsium arvense L.)
n gue nenviH (Artemisia vulgaris L.).
Cpelly Te3n BuaoBe Mo BpemMe Ha
BeretaumaTa ce U3BbPLWN ABYKpaT-
HOTO Haco4yeHO TpeTupaHe ¢ Haca
360 EC — 500 ml/da c gobaBsiHe Ha
P13MOMOTNYHO  KUCeN TeyeH Top
TekHoput pH+ ( 18 ml/da).

HabnwogasaH 6e MHOro 6bp3
xepouungeH edhekT, nspasasaly ce
B X/10p03a, nocsefsalia Hekposa u
3armBaHe Ha nnesennTe B UHTepBa-
na 7-10 aHuW cnep TpeTupaHeTo.

MpunoxeHata xepéuungHa
KOMOUMHaUMS OT NOYBEHU Xepbuunan
MetotpeH + Haca 360 EC+
TekHodut pH+ n Mnepx 50 Bl +
Haca 360 EC +TekHothut pH+ edm-
KacHO ennMMuHupa nnesesiHara KoH-
KypeHuus npes3 uanata Beretauus
CNpSAMO BeretayunoHHUTE hakTopu.

BbHWHN cumnToMM Ha IUTO-
TOKCUMYHOCT N BUAUMU CMYLLEHUS B
pacTexa Ha AbpBeTarta B pesynrtar
Ha BHeceHWUTe Xepbuuman He 6sxa
YyCTaHOBEHW.

Pesyntatnte ot 6GUOMETpUY-
HMUA aHa/IM3 nokassaT OTCbCTBME Ha
NnoTUCKaLLO0 B/IUSIHNE BBbPXY pactexa

broad-leaved weeds. The herbicide
post-effect continued for about
130-150 days after treatment.

The good herbicide efficiency
against all the annual weeds
created favourable conditions for
the development of compensatory

processes for the benefit of
perennial weeds, mainly
Johnsongrass (Sorghum
halepense L.), field bindweed
(Convonvulus arvensis L.),

creeping thistle (Cirsium arvense
L.) and mugwort (Artemisia
vulgaris L.). Twice treatment with
Nasa 360 EC - 500 ml/da,
supplemented with the
physiologically acid liquid fertilizer
Teknophyt pH+ (18 ml/da) was
carried out against those species
during vegetation.

A very rapid herbicide effect
was observed, expressed in
chlorosis, followed by necrosis and
dying of the weed plants in 7-10-
day interval after treatment.

The applied herbicide
combination of soil herbicides
Metofen + Nasa 360 EC

(glyphosate) + Tecnophyt pH+ and
Pledge 50 WP + Nasa 360 EC +
Teknophyt pH+ destroyed
efficiently the weed competition
throughout the vegetation period.

External symptoms of
phytotoxicity and obvious
depression in tree growth were not
observed after the application of
the herbicides.

The results of the biometric
analysis showed that the studied
herbicides did not have a
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Ha MNagy HeKTapuHOBU COpPTOBE U
envtn. Habnwogasa ce TeHAeHUUA
3a MNO-BUCOKM CTOMHOCTM Ha 6uo-
MeTpUYHUTE nokasarenu npu Abp-
BeTaTa OT TpeTupaHuTe BapuaHTu
(Purypa 1, 2, 3, 4). Tean gaHHU ce
065ICHABAT C OTCTpaHABaHe Ha KOH-
KYPEHTHOTO B/UAHWE Ha M/eBen-
Hata pacTUTesIHOCT N0 BpeMe Ha
BeretaumaTa n no-4o6sLP pactex Ha
AbpBeTara. AHa/IOTMYHN pe3ynTaTtu
3a nmnca Ha (OUTOTOKCUYHO BNUSA-
Hue Ha lMnepx 50 BN n MeTodeH B
NPWAOXEHUTE [03N € YCTaHOBEH U
npv CPOAHW u3CnefBaHusa C ApYru
osowHu Buaose (Rankova, Popov,
2011; lNepacumoBa, PaHkoBa, 2011,
PaHkoBa n gp., 2014).

depressing effect on the growth of
young nectarine and elites. A
tendency to higher values of the
biometric characteristics of the
trees from the treated variants was
reported (Figure 1, 2, 3, 4). Those
results were explained by the
elimination of weed competition
during vegetation and the provided
possibility for better tree growth.
Analogous results, showing a lack
of a phytotoxic effect of Pledge 50
WP and Metofen at the rates
applied, was also established in
similar studies on other fruit
species (Rankova, Popov, 2011;
Gerasimova, Rankova, 2011;
Rankova et al., 2014).
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CpeaHa AbMKWHA Ha eQHOrOQULLIHWA NpUpacT
Mean annual increment

®anTtasua / Fantasia

# goHTpona / control
= TpeTupaHe ¢ xepbuuuna / herbicide treatment

dur. 1. BanaHne Ha xepbuymgHata kombmHauuns Mnegx 50 B+ Haca 360 EC +
TekHOUT pH+ BbpXy cpefHaTa Ab/HKMHA HAa e4HOTOANLIHNA NPUPAcT Ha Miagun

COpTOBE HeKTapuHU

Fig. 1. Effect of the herbicide combination Pledge 50 WP + Nasa 360 EC +
Teknophyt pH+ on the mean annual increment in young nectarine trees
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nJ"IOLLt Ha Hanpe4yHoTo ce4yeHune Ha cTebnoto
Stem cross-section area
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dur. 2. BinaHve Ha xepbuuymgHata kombuHauus Mnegxk 50 BN+ Haca 360 EC +
TekHOMT pH+ BbpXy N/owWTa Ha HanpeyHOTO CeyvyeHVe Ha MIagu copToBe
HeKTapuHu
Fig. 2. Effect of the herbicide combination Pledge 50 WP + Nasa 360 EC +
Teknophyt pH+ on the stem cross-section area of young nectarine trees

CpeaHa AbmKrHa Ha eaHOroAULLIHKA NpupacT
Mean annual increment
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dur. 3. BansHue Ha xepbuumgHata kombuHaumss MetodeH + Haca 360 EC +
TekHOUT pH+ BBbpXy cpefHata Ab/KMHA Ha e4HOroAMWHNA NPpUpacT Ha Mnaaun
COpPTOBE HEKTapUHU
Fig. 3. Effect of the herbicide combination Metofen + Nasa 360 EC + Teknophyt
pH+ on the mean annual increment in young nectarine trees
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our. 4. BnusHue Ha xepbuuuaHata kombuHaums MetodeH + Haca 360 EC+
TekHOT pH+ BBbpXY nN/oWTa Ha HanpeyHoTO CeyveHVe Ha Miagu copToBe

HEKTapnHU

Fig. 4. Effect of the herbicide combination Metofen + Nasa 360 EC + Teknophyt
pH+ on the stem cross-section area of young nectarine trees

N3BOAM
MpunoxeHnte  xepobyUUMaHMW
KomobuHauun  Mnempxk 50 Bl

(dbbnymnakcasmH) + Haca 360EC
(rnngposzar) + TekHOUT pH+ w
MeTtodpeH  (okcudpnyopocbeH  +
meTonaxsiop) + Haca 360EC
(rincposar) + TekHoput pH+
peanuaupar MHOro no6pa
xepouuymaHa edmkacHoCT cpeLty
nnesesnHUTE BUAOBE, hopMupaLm

nneeenHarta acoupnauns B
pefosata nemua Ha
HacaxgeHuaTa. [NepuoabT  Ha
edomkacHo xepouungHo
nocnefencTeme Ha  No4YBeHUTE
xepouungn Mnegpk 50 Bl wu

MeTodeH e okosio 130 - 150 gHu.
BBbHWHNK cuMnTOMMU Ha

donTOTOKCMYHOCT 1 fenpecus BbB

BeretatuBHuTe nposiBu Ha

CONCLUSIONS

The applied herbicide
combinations Pledge 50 WP
(flumioxazin) + Nasa 360 EC
(glyphosate) + Teknophyt pH+ and
Metofen (oxyfluorfen +
metolachlor) + Nasa 360 EC
(glyphosate) + Tecnophyt pH+
showed very good herbicide
efficacy against weed species
forming the weed association in
the row strip of the plantations. The
duration of the efficient herbicide
post-effect of the soil herbicides
Pledge 50 WP and Metofen is
about 130 - 150 days.

External symptoms of
phytotoxicity and depression of the
vegetative habits of the trees were
not established. That gives the
grounds to recommend the soil
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AbpBeTata He ca YCTaHOBEHW.
ToBa gaBa OCHOBaHWE MOYBEHUTE
xepouungn  Mnegpxk 50 BM n
MeToheH fa ce um3nonsear Karto
afiTepHaTUBHN Bb3MOXHOCTU 3@
XMMUYEH KOHTPOJT Ha niieBennTe B
M1aAN HaCaXKAEeHUA HEKTapUHN.
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