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Summary

The overwintering forms of the main pests in fruit crops are of crucial importance for their
harmful impact in the following growing season. During the winter period, when plants are
dormant, a significant portion of the pests remain in the orchards - in the soil, among the fallen
leaves and fruits, as well as on the bark and in cracks of the wood. This creates an opportunity to
carry out effective plant protection measures aimed at limiting their numbers before the start of

active vegetation.
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The material examines the main groups of pests - mites, leaf-eating caterpillars, leafrollers,
aphids, scale insects, and psyllids - with an emphasis on their overwintering stages. The main
agrotechnical control measures are also described: pruning, sanitary-hygienic activities,
whitewashing, and winter treatments. The importance of visual observations and timely
interventions is highlighted as a key factor for healthy and resilient fruit production and for

reducing the risk of mass attacks during the growing season.

To guarantee the production of healthy fruit, care for fruit orchards must continue during the
winter months when plants are dormant. With the onset of relative dormancy in fruit species, the
harmful activity of pests also weakens, but a significant portion of them remain in the orchards -
in the soil, on fallen leaves and fruits. This creates the preconditions for the fight against them to
continue during the autumn-winter period. Visual observations for the overwintering forms
of pests during the non-vegetative period are of exceptional importance, as their early
detection allows for timely interventions and a reduction in their density before the start of

vegetation (Edland, 1995; Golan et al., 2023; UMass Amherst, 2023).

Fruit Mites. The most economically dangerous is the European red mite (Panonychus ulmi
Koch.), butin recent years in many regions it has been displaced by the hawthorn spider mite
(Tetranychus viennensis Zacher). The remaining tetranychid mite species, such as the two-spotted
spider mite (Tetranychus urticae Koch.), the yellow apple mite (Schisotetranychus pruni Oudms),
the brown apple mite (Bryobia rubrioculus Scheuten) and others, are usually found in low density
and do not pose a serious plant protection problem (Jeppson et al., 1975; Van de Vrie et al., 1985).
In spring, with the warming of the weather and the reaching of average daily temperatures of 9-
10 °C, rapid embryonic development of the eggs begins, which determines the optimal moment
for conducting treatments against the overwintering stages (Boller et al., 2006; Kreiter et al.,

2010).
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Overwintering eggs of the European red mite (Panonychus ulmi Koch). Source: University of
Georgia Plant Pathology Archive (CC BY-NC)

Yepsenusar osouieH akap S6bika, kpyma,  3uMyBa KaTo sifle, pasnolomeHO Mo
(Panonychus ulmi Koch) mnpackoBa, ciiBa  NyKHATHHHTE Ha KOpaTa, OKOJIO F’bHKHTE Ha
H JIp. ITBIIKMTE, B PA3KIOHEHHATA HA KIOHHUTE H

KJIOHKHTE, KAKTO H [0 KOpaTa Ha CTBOJA.
OcHOBHaTa Maca 0T SHla Ce HaMHpPa BBPXY
JBY- H TPHTOJHIIHATA AbpBecuna. [Ipu
CHJIHO HalnaJeHHE KIOHKHTE H3TIEHKAaT
KaTO IIOCHIIAHH C YepBeH Iumep. Sknara
IpeKapBar 3HMaTa B ChCTOAHHE Ha
Juanaysa.

Leaf-eating Caterpillars

This group of pests is characterized by broad feeding plasticity and feeds on numerous woody and
shrubby cultivated and forest plant species. Periodically they multiply massively and can cause
significant damage to fruit crops, with orchards located near forested areas being particularly

vulnerable.
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Egg masses of the gypsy moth (Lymantria dispar L.). Source: Kyrnos Publication, Wikimedia
Commons (CC BY 4.0)

During mass attacks, the caterpillars completely defoliate the trees, leading to severe weakening

of the plants and a reduction in yield (Montoya et al., 2016; Liebhold et al., 1995).
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Egg rings of the lackey moth (Malacosoma neustria L.). Source: Alciphron-
Enka,

Wikimedia Commons (CC BY-SA 4.0)

The species with the greatest economic importance are the gypsy moth (Lymantria dispar L.), the
brown-tail moth (Euproctis chrysorrhoea L.), and the lackey moth (Malacosoma neustria L.), which
are widely distributed in Europe and are considered key defoliators of fruit species (Grijpma, 1989;

Schwenke, 1978).

Winter nest of the brown-tail moth (Euproctis chrysorrhoea L.). Source: TeunsSpaans, Wikimedia
Commons (CC BY 4.0)

Leafrollers. Representatives of this group are widely distributed in the country and cause
significant damage to fruit species during periods of mass multiplication. They are characterized
by high adaptability to different hosts and, at high density, can lead to serious yield losses (Alford,
2007). Control of leafrollers during the winter period is particularly effective when directed at
species that overwinter as eggs, as this stage is immobile and vulnerable to mechanical and

chemical interventions (Hill, 1987; CABI, 2022).
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I'sboTBOpKa (Lymantria dispar L.)

3naro3anka (Euproctis chysorrhoea L.)

IIpscrenotBopka (Malocosoma neustria L.)

Leafrollers

3apOJHII, Pa3sMoN0KEeHO 10 KopaTa Ha
mepBeTara. SIHIHHTE KYITYHHKH Ca IIOKPHTH C
JKBIT MBX, OT/IEJIEH OT KOPEMYETO Ha
JKEHCKATAa [Ienepyna.

3MMYBa KaTo I'bCEHHIIA OT TPETA BB3PACT B
3HMHH FHE3/1a, H3rPaJICHH OT NMasKHHA H
PACTHUTEIHU OCTAThIIH.

3UMYBa KaTo SHIIE C Pa3BHT 3apOIHII,
NOJPEJICHO B XapaKTEPHH NMPBhCTEHOBHIAHH
KYITYHHKH OKOJIO KIIOHKHTE.

Representatives of this group are widely distributed in the country and cause significant damage

to fruit species during periods of mass multiplication. They are characterized by high adaptability

to different hosts and, at high density, can lead to serious yield losses (Alford, 2007). Control of

leafrollers during the winter period is particularly effective when directed at species that

overwinter as eggs, as this stage is immobile and vulnerable to mechanical and chemical

interventions (Hill, 1987; CABI, 2022).

. _
AnvHY NTACTUHKKWHE rNoroBa YETO3aBUBaYKE

(Archips crataagaﬁa Hubner) ...
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Egg plates of the hawthorn leafroller (Archips crataegana Hubner). Source:
Gyotgy Csoka, Bugwood.org, Wikimedia Commons (CC BY 3.0 US)

Po3sena nucTo3aBHBaYKa 3umysa Kato gine. Kymaun OT AHIIA Ca CHECEHH

(Archips rosana L.) BBPXY CTBOJIOBETE, CKEJIETHHTE KIOHH H KJIOHKHTE Ha
ABpPBETATA.

I'noroea nucrozaBHBa4YKa 3uMyBa KaTo fHIle, pasIoNoXKEeHO BEPXY KOpaTa H

(Archips crataegana Hub.) KJIOHKUTE Ha OCHOBHHMTE MOCTONPHEMHHIIH.

KadssonerHucra 1ucTo3aBuBauka  3uMyBa Kato sifne. KynmiuHKHTe ca pasnonoxeHy 1o

(Archips xylosteana L.) KIOHHTE H IUIOAHHTE KIOHYETA; 33 Pa3/HKa OT

[JI0roBaTa JIHCTO3aBHBaYKa sifliaTa paaKko ce cpemar
no AebenuTe KIOHH H CTBOIA.

Aphids (Aphididae)

They appear on fruit trees every year and have significant economic importance. They overwinter
as eggs, laid in the autumn around buds, in cracks of the bark and under it, which hatch in spring
(Colorado State University, n.d.). While feeding, aphids secrete enzymes that cause local growths
and tumors, deformations of leaves or their curling (Hill, 1987). Additionally, plants are stressed by
the secreted "honeydew," on which sooty mold fungi develop, blocking photosynthesis and
disrupting transpiration and respiration processes (UMass Amherst, n.d.; UC IPM, n.d.). Besides
direct damage, some species of aphids are proven vectors of viral diseases in fruit crops, which
contributes to significant yield losses (Blackman & Eastop, 2000; Fingu-Mabola & Francis, 2021;
Huang & Xuan, 2024).
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3umysawu AUya Ha
zenena Abvnkoea Al
Bbvwka (Aphis po
Geer)

Overwintering eggs of the green apple aphid (Aphis pomi De Geer).

Source: Assoc. Prof. Dr. Plamen Ivanov
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PacTutensa samuras

' 3enena nﬁsnmaa JIMCTHA
seluKa (Aphis pomi De
Geer)
S0BbIKOBO-AHBOBIICKOBA
nuctTHA ssuka (Dysaphis
plantaginea Pas.)

SAOBIKOBO-XHTHA IHCTHA
semka (Rhopalosiphum
oxyacanthae Shrk.)

Yepeernoranoea sbbiaxosa
nuctTHA peika (Dysaphis
devecta Walk.)

Kpymiosa nucTHa BBIIKA
(Dysaphis pyri B.d.F.)

KpssHa BeiuKa (Eriosoma
lanigerum Hausm.)

IlpackoBena THCTHA

peluka (Myzodes (Myzus)
persicae Sulz.)

INpamecra npackoseHo-
TPBCTHKOBA JIHCTHA
seiuka (Hyalopterus
arundinis F.)

Maunka cimBoBa THCTHA
pellKa (Brachycaudus
helichrysi Kalt.)

Tonama ciMBOBa MHCTHA

peluka (Brachycaudus
cardui L.)

Yepua geperuosa JHCTHA

peika (Myzus cerasi
Fab.)
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#0BJIKa; cpema cé H Mo Kpyla,
JFOJIA, TIIOT.

Murpupam B, OCHOBEH
rOCTONPHEMHHK 26BaKa;
MexauHEr  — Plantago  spp.,
ocobeno P. lanceolata.

Murpupamg BHI; OCHOBHH

rocTONpHEMHNIM A0BIKA, Kpymia,
JIft, MYLIMYJIA, TJI0T; MEXKIHHHN

— JHMTHH TPEBH.

Hemmurpupam Bua; Hanaga camo

sbBIKaTa.

OCHOBEH  TOCTONPHEMHHK  —
Kpymia; MEeXIMHEH — JIeNKa
(Galium aparine L.).

OcHOBEH  TIOCTONPHEMHHK  —
ADBIKA, PAIKO 10 KPyIa.

OcHOBEH  TOCTONPHEMHHK  —
MpacKoBa; MEXIHHHH — TIOTIOH,
KapTodH, JOMATH, KpacTaBHLH,
numnep, 3ene, LBEKI0, NaMYK,
MIIeHHIA | ap.

(PakynTaTHBHO MHIpHpaml BHI;
OCHOBHH  TOCTONPHEMHHIH —
C/IMBa, DKaHKa, Ipackosa, Gaxem,

TPBHKOCIIHBA.
Murprpam BHII; OCHOBHH
FOCTONPHEMHHMIIM  —  JDKaHKa,

C/IMBA, TPHHKA, IIPAcKoOBa, KaicHd,
GameM; MEXKIMHHH — CIIBHYOIIE,
AHBOBJICK, Jlalika, XpH3aHTEMa H

Ap.

Murpupam BMII; OCHOBHH
FOCTONPHEMHHLM  —  JDKAHKa,
C/IMBa; Hamaja packosa, KaHCHA,
Gamem; MexIHHHH — Gomoun,

nanamMmia, Cropex M ap.

(QakynTaTHBHO MHTpHpanl BHI;
OCHOBHH  TOCTONPHEMHHMIM  —
qcpema, mmma, MEXIHHHH —
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Hi‘mc [0 JETOPacTHTE,
Hal-4ecTo B OCHOBAaTa Ha
IBIIKHTE.

Sliiie oKoIO ITBIIKHTE H B
MYKHATHHHY N0 KJIOHKHTE
Ha s0BaKarTa.

Aiine.

Sie.
Slitue nmo kpymara.

Jlappa nmnox HanmykaHa
Kopa, B paHH, KOpPEHOBa
IUHHKA, IUITHTKH KOpPEHH
¥ YKPHTHA [10 KJIOHHTE.
Slife OKONO IIBIKHTE Ha
MIAJWTE  KJIOHM  Ha
npacKoBaTa.

Sliiue B nyxkHaTHHH Ha
KOpaTa ¥ OKOJIO ITBIIKHTE
Ha €IHOINOJUIIHHTE
NeTOPacTH.

Situe oxkono BIKHTE MO
KIOHKHMTE Ha OCHOBHHTE
rOCTONPHEMHHIIH.

Sime no  OCHOBHHTE
rOCTONPHEMHHLINA -
C/1MBa, JDKaHKa,
[IpacKoBa, KaHCHA.

Siiue B ocHOBaTa Ha
OBEIKHTE HA MIagHTe

NeTOpacTH.
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JICHKA (UQium spp.), BEIHKICHYT
(Veronica spp.).
Armored Scale Insects

They feed by sucking sap from stems and branches, as well as from the underside of leaves and
on fruits. Their body is covered with a secretion that hardens and forms a spherical or elongated
scale, not fused with the body of the scale insect. The scales of adult females reach 2-4 mm. Only
the newly hatched (or born) larvae, called "crawlers," are mobile. After settling on a permanent
spot, they form a scale and become immobile. Females usually complete their development with
two larval instars. The scales of males are elongated. After the first molt, the larva develops into a
nymph, which has two stages - pronymph and nymph. Adult male individuals are winged, with one
pair of membranous wings and a size of about 1 mm. They have no mouthparts and do not feed,

fly short distances, live briefly, and die after copulation (Kosztarab & Kozar, 1988; Gill, 1997).
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PacTutensa samuras

Kanmudopuuiicka muronocHa
seinka (Diaspidiotus
(Quadraspidiotus)
perniciosus Comst.)
JInexanubopuuiicka
cTpHionoaobHa NUTOHOCHA
seika (Quadraspidiotus
ostreaeformis Curtis)
Buonerosa erpunononobna
LIHTOHOCHA BBILKA
(Parlatoria oleae Clov.)

Uepsena crpunononobua
LIIHTOHOCHA BBIIKA
(Epidiaspis leperii Sign)
Hbwaxosa saneracBHIHA
IIUTOHOCHA BBIIKA
(Lepidosaphes ulmi L.)

Uepnuaepa mHUTOHOCHA
Beluka (Pseudaulacaspis
pentagona Targ)

Krora crpunononobna
IIMTOHOCHA BEHIIKA
(Quadraspidiotus pyri Licht.)

Soft Scale Insects

SI6wiKa, KpyIIa, IO, CIIHBA,
yepela, BUIHA, [IPAacKOBa,
KaWCH#, /1033, TOPCKH H
NeKOPATHBHHU XPACTH H Ip.
Abwnka, kpyuia, cnusa,
yepelna, BHINHA, KaHCHA,
IF0JIS, IIPACKOBA M I10- MAIIKO
110 IJIOT, JIIOISK, Bepba u ap.
Sonaka, KpymIa, MymIMyIa,
[IPACcKOBa, CIIHBA, YEpela,
IpKaHKa, TPBHKA, DageM H
opex.

Kpymia, cniusa, a6bnka,
yepenia, I¥aHKa, [IPacKoBa,
3apszaia M Jp.

OcuopHO 20BIKaTa H NO-PAOKO
OPYTHTE OBOLIHH BHIOBE —
KpyLia, cimBa, kaiicus. Hamana
TOPCKH BHAOBE fAceH, bpesa,
rior, Bepba u ap

Hanapna wepuuna, npackosa,
CIIMBa, Yepelia, TPEHKOCIHBKA,
YANTKOPAH, JTaBPOBHIITHA,
oMK, coopa u ap. B
Bearapus BHIBT yeTaHOBSABAH
KaTO HENPHATEI 110 SePHHIA H
[IpacKoBa.

Cimsa, kpyma, froms,
NIpacKoBa, Yepena, MyImmMya,
TOPCKH H ICKOPaTHBHH
BHIOBE,

3uMyBa KaTo napea
IIbPBa BBE3PAcT NOJ CHBO-
YepPHH MIHTYCTA IO
KOpara Ha JLpBETATa.
3uMyBa KaTo napea
BTOpa BB3PACT 110 KOpara
Ha IbPBETATA.

JumyBa KaTO OIIONEHA
JEHCKA [10 KopaTa Ha
IBPBETATA.

3uMyBa KATO BBE3PAcTHA,
IIOJIOBO 3pAMIA JKEHCKA,
HO Des gHna.

3umyBa KaTo fille nox
IHTYETO HA KeHCKATA

3uMyBa KaTo OIUIOACHA
BL3PACTHA JKEHCKA 101
CBCTJIO HIIH TEMHO
KpeMaBO LIHTYE

3umyBa KaTo 1apBa oT
BTOpA BPB3PACT 10 KOpara
Ha KIIOHHTE,
Pa3KIOHEHHATA H
IMyKHATHHHUTC HA KOPATA.

They are significantly larger than armored scales. The scale is fused with the female's body and

cannot be separated from it. After laying eggs under the scale, the females die. The crawlers

appear in June and are larger. They damage plants similarly to common aphids, moving to the

underside of leaves and sucking sap. They do not form a scale and remain mobile. In autumn, they

return to the branches and stems, where they overwinter (Miller & Davidson, 2005).
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Sl6wnkosa muronocHa Bemka  SI6waka, kpyma, mons, Jlapsa or Bropa BE3pacT 1o
(Eulecanium mali Schr.) CJIHBA, OPEX H Ip. AO/HATA CTPaHa Ha KIOHHTE H
KJIOHKHTE.
ObuKkHOBEHA CIIHBOBA Tunmaen nonudar; Jlapsa oT BTOpa BB3PACT IO
MIMTOHOCHA BBIIKA NpPCANOYHTA CIIMBA, [O/IHATA CTPaHa HA KIOHHTE,
(Parthenolecanium JecKa, Oana akaums 1 MJIAAHTC KIOHKH, CTBOJIA H
(Eulecanium) corni Bouche) J03a. m3gbHKHTE. [IpH MacoBa
[OABA 3UMYBA 110
NOBEPXHOCTTA Ha cThONara,
KOHTO [I0YCPBCHABAT.
Cdepuuna muronocna semka  [Ipackosa, TpBHKA, Jlapsa oT BTOpa BB3pPACT 1O
(Sphaerolecanium prunastri CJIMBA; I0-PAIKO KOpaTa Ha KIOHHTE H
Fonsc) kadcus, banem, mons,  crebmara.
A0BIKA H KpyIIA.

Psyllids (Psyllidae)

Recorded in Bulgaria in the 1960s and 1970s, and since then it has been known that they are
widely distributed here (Kovalev, 1976). For a long time, they were considered only as pests of
fruit species that cause direct damage through feeding, but not as vectors of phytoplasmas.
Modern research shows that some representatives of the genus Cacopsylla are important vectors
of phytoplasmas causing serious diseases in fruit crops (Jarausch et al., 2004; Seemdlller &

Schneider, 2004).

The most economically important and most widely distributed in Bulgaria is the common pear
psyllid (Cacopsylla pyri L.), which causes significant damage to orchards annually (Alford, 2007).
Other species - the large pear psyllid (Cacopsylla pyrisuga Foerster), the apple psyllid (Cacopsylla
mali Schm.), and the southern apple psyllid (Cacopsylla picta Foérster) - occur in lower density but

are also significant as potential vectors of phytoplasmas (Jarausch et al., 2004).

Bup JHMYBaIa ¢opm:
Obuknosena Kpymosa JucTHa Obixa Brapacrro macekoMo 1101 KOpaTa Ha CTBOA,
(Cacopsylla pyri L.) B ONaJaliuTe JHCTA M JPYTH 3alHTCHH
MCCTA.

Agrotechnical Measures for Controlling Pests in Fruit Species During the Winter

Period

1. Plowing and Destruction of Overwintering Stages
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If autumn plowing was missed, it can be carried out during warm February days. By burying the
fallen leaves, a significant portion of the overwintering stages of pests such as the pupae of the
cherry fruit fly (Rhagoletis cerasi), the pear slug (Caliroa cerasi), the larvae of the apple sawfly
(Hoplocampa minuta), leaf-mining moths (Lithocolletis spp.), the black plum fruit fly (Rhagoletis
alternata), the overwintering forms of the cherry weevil (Anthonomus rectirostris), and others are

destroyed.

2. Pruning

Timely and quality pruning operations are essential for proper crown formation and optimal tree

ventilation, which reduces the risk of diseases and pests (Alford, 2007).

* Winter pruning - performed during winter dormancy for crown formation and fruiting; has a

rejuvenating effect on older trees.

* Phytosanitary pruning - removal of branches damaged by wood-borers (Scolytidae), leopard
moth (Zeuzera pyrina), apple clearwing moth (Synanthedon myopaeformis), eye-spotted bud

moth (Spilonota ocellana), and others.

* Practical rules - for pome fruit species, pruning is conducted in winter, while for stone fruit

species - in spring, to avoid the formation of wounds, gummosis



