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BIOPHENOLOGY PEACH TWIG BORER

(Anarsia lineatella Zell.) in the south of Ukraine

Goal. Clarification of certain bio-
logical features of development and
seasonal dynamics of the flight of
peach twig borer in peach orchards
of the Southern Steppe of Ukraine.
Methods. Field — research of the bio-
logical features of peach twig borer
development using pheromone-trap
method was conducted in accordance
with generally accepted methods in
peach orchards of SPS «Naukova»
of Melitopol fruit growing research
station named after M.F. Sydorenko
of IH of NAAS of Ukraine. Results.
It was determined that in the condi-
tions of peach orchards in the South
of Ukraine vrestoration of feeding
peach twig borer caterpillars began
in the end of March — the middle
of April, and the hatching — in the
end of April — the beginning of May.
During 2018—2020, the beginning of
the flight of butterflies of the pest was
observed starting from 06 to 18 May,
with the accumulation of the sum of
effective temperatures (SET) >8°C
154.5—254.3 and lasted continuously
until September 18—30 (134—141
days) with three peaks. The appeara-
nce of the pest caterpillars was ob-
served from the 2—3rd ten-day period
of May (SET >8°C 299.0—349.5°C).
The peaks of peach twig borer flight
were observed in the 3rd ten-day pe-
riod of May, late June — early July,
and during the 3rd ten-day period of
July — mid-August. The duration of
the development of the first generation
was 44—50 days, the next — 30—40
days, with accumulation of SET >8°C
from imago to imago varying between
436.5 and 743.0°C. Conclusions. In
the south of Ukraine, three peaks
of flight and development of two full
generations of peach twig borer are
noted, caterpillars of the third genera-
tion completed the development in the
spring of the following year. Fluctua-
tions in the number of imago during
the growing season were influenced by
both meteorological factors and the de-
gree of reproduction of the pest of the
previous generation. During the years
of research, the highest intensity of
catching of butterflies of a fruit striped
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moth was noted in July — August at
high mean weakly air temperatures
(25.0—26.9°C) and the conditions of
severe drought (HTC 0.2).

Anarsia lineatella Zell.; peach;
pheromone traps; monitoring

In the orchards of the South of
Ukraine peach twig borer (Anarsia
lineatella Zell.) is a less common,
but quite dangerous Lepidoptera
pest. This is of the family Gelechi-
idae [1, 2].

From the literature, the species
Anarsia lineatella was first described
by Zeller in 1839 and has since been
known as a pest of stone fruit species
of the genus Prunus (Rosaceae) |3].

In the reports of various authors
it is determined that the forage plants
for the caterpillars of the peach twig
borer are apricot, peach, quince, al-
mond, plum, rarely — sour and sweet
cherry, apple [2, 4].

In the territory of Ukraine in the
1960's the pest was found in Za-
porizhia, Donetsk, Dnipropetrovsk,
Kherson, Mykolaiv and Odessa re-
gions on peach, apricot, plum, some-
times — sweet cherries, cherries [5].

Currently, this phytophagous
in combination with codling moth
(Grapholitha molesta Busck.) causes
significant damage to stone fruit
crops in the Southern region of
Ukraine [6]. In Kherson region, the
damage of shoots and fruits of peach
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and apricot by caterpillars of peach
twig borer varied from 6.1—14.8%
and 5.3—21.4% respectively [2].

The wintering stage of peach
twig borer is caterpillars of 1—4 ages
(mostly 2—3) 1.1—3.3 mm long,
which are concentrated in the bark
of shoots, forks of branches, under
the scales of apical, sometimes lateral
buds [7]. Up to 78.3% of the cate-
rpillars overwinter in cracked bark,
up to 21.7% in buds and a small part
is observed in mummified fruits. The
best for wintering of the caterpillars
of peach twig borer are the middle
tiers of trees and sunlight sides of tree
canopy [8].

After overwintering, caterpillars of
peach twig borer damage the buds,
then young annual shoots (Fig. 1),
which leads to their wilting. The na-
ture of damage to shoots by cater-
pillars of peach twig borer is quite
similar to the caterpillars of codling
moth. This makes it difficult to iden-
tify the damage visually. During its

Fig. 1. Caterpillar of peach twig
borer in a peach shoot (original photo
by Yudytska 1.V.)
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development, one caterpillar can
damage 4—5 young shoots.

In summer, the caterpillars da-
mage green and ripening fruits, fee-
ding under the skin near the petiole
(Fig. 2), or sideways, making moves
to the stoner [7, 9].

Depending on the region, peach
twig borer develops in 1—5 gene-
rations [4, 10—13]. Studies by
Hazir A., Ulusoy M. R. found that
in Turkey, the flight of peach twig
borer occurs from the beginning of
April and lasts until November with
4—75 peaks of flight [14]. In northern
Greece, peach twig borer is observed
from May to mid—October with 3—4
peaks per season [15, 16].

In the conditions of the South of
Ukraine the development of peach
twig borer occurs in two generations,
a part of population — in three.
Flight of the first generation of but-
terflies is observed from mid — May,
the second — beginning to mid-July,
the last peak — during August at the
sum of effective temperatures (SET)
(lower threshold of development
8°C), respectively 267°, 896° and
1480°C [5].

Summarizing the above, it is
noted that the literature describes a
rather small amount of information
on the study of biological features of
the development of peach twig borer
in the South of Ukraine. Therefore,
there is a need to clarify the seasonal
dynamics of phytophagous develop-
ment in today’s conditions.

Goal. investigation of biological
features of development and seasonal
dynamics of flight of peach twig bo-
rer in peach orchardsof the Southern
Steppe of Ukraine.

Research methods. Peculiarities
of the seasonal dynamics of the de-

velopment of peach twig borer were
carried out during 2018—2020 in
peach orchards located at the SPS
«Naukova» of Melitopol fruit gro-
wing research station (MFGRS)
named after M.F. Sydorenko of ITH
of NAAS of Ukraine.Year of plan-
ting — 2001, cultivars — Redhaven,
Zolota Moskva, rootstock — almond
seedlings. The soil of the experimen-
tal plot is southern sandy black soil,
the planting scheme is 6 x 4 m. Soil
retention system — bare fallow.
Determination of biological fea-
tures of the development of peach
twig borer was carried out in natural
conditions during route surveys of
peach orchards during the growing
season. Detection of butterflies and
study of the dynamics of flight of
the pest was carried out using phero-
mone traps according to convention-
al methods [17, 18]. The experiment
used traps of Atracon-A type with a
synthetic pheromone of the peach
twig borer produced by Biochemtech
(Moldova) (2 traps/ha). Hanging of
traps began at the beginning of the
theoretical flight of the butterflies
(late April). Accounts were carried
out once every 5—10 days after the
date of the pest observation in the
traps (before this observation was
carried out daily). After counting the
number of butterflies, the adhered in-
serts were cleaned and replaced eve-
ry 10 days, and pheromone dispen-
sers every 30 days. The data of the
meteorological station of Melitopol
(Zaporizhzhya region) was used for
the analysis of meteorological factors.
Research results. In peach or-
chards during 2018—2019, the period
of restoration of nutrition of peach
twig borer caterpillars was observed
in late March — early April at an

average daily air temperature of
+8.6...149.6°C. In 2020, the reactiva-
tion of the pest was observed later —
from the mid to late April, which
is due to unstable weather condi-
tions of the month, namely frosts of
—0.5...—5.4°C. The development of
overwintering caterpillars lasted more
than a month before hatching, which
is due to their age heterogeneity and
fluctuations in air temperature below
the threshold value of the species
(8.0°C).

Caterpillars of peach twig borer
pupated from the end of April to ear-
ly May mainly in the leaves (41.0%)
(Fig. 3), cracks in the bark of trunks
and skeletal branches of peach trees
(45.7%), as well as in plant remains
(13.3%). In peach orchards during
2018—2019, the departure of first-
generation butterflies was recorded
at the same time — from the end
of the Ist ten-day period of May
(06—07.05), while the accumulation
of SET >8°C on these dates differed
and amounted to 154.5—254.3°C
(table 1). This year, the first but-
terflies of the pest were observed in
traps later — from 18.05 (SET >8°C
227.8°C), which is due to adverse
weather conditions in the first half
of May (decrease in air temperature
to +4.4°C).

It should be noted that the traps,
in addition to butterflies of the pest,
attracted a large number of adults
of Acontia (Emmelia) trabealis Scop.
(Fig. 4, b), rarely — Agrotis segetum
Shiff. In studies of the effectiveness of
the pheromone of peach twig borer,
conducted in Moldova, also recorded
the above species in the traps [7].

In peach orchards, the beginning
of egg laying by phytophagous but-
terflies was observed from the mid-

Fig. 2. Pest caterpillar in a damaged peach fruit
(original photo by Yudytska 1.V.)
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Fig. 3. Ploping of a peach twig borer caterpillar
(original photo by Yudytska 1.V.)
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May, and the emergence of cater-
pillars, depending on temperature
conditions — from the end of the
2nd and 3rd decades of May. The ac-
cumulation of SET>8°C for the pe-
riod of egg laying and rebirth of the
pest caterpillars was 213.9—287.5°C
and 299.0—349.5°C, respectively.

The study of the seasonal dyna-
mics of flight of butterflies of peach
twig borer showed that in the South
of Ukraine the flight of the pest lasted
continuously from May to the end of
September (18—30.09), for 134—141
days, with three peaks.

The results of 3-year observa-
tions of the flight dynamics of the
adult peach twig borer with the help
of pheromone traps are shown in
Figure 5. The first peak of flight of
butterflies of the pest was observed
during the end of May (SET >8°C
243.6—531.5°C). In 2018, at mean
decade temperature of 21.2°C in
peach orchards, the highest number
of adult pests was observed — 34.5
specimens/trap for 10 days, which is
6.9 times higher than the economic
threshold of harmfulness (5.0 butter-
flies/trap). During 2019—2020 in this
period at an mean decadal air tem-
perature of +14.8...+20.2°C and hy-
drothermal coefficient (HTC) 1.6—
3.1, the intensity of male catching
was 2.9—3.1 times lower (11.0—12.0
insects/trap for 10 days).

The flight of butterflies of the
next generation of phytophagous
was observed in late June-early July
(21.06—06.07) with the accumula-
tion of SET >8°C 844.2—897.5°C.
In 2018, at mean decadal air tem-
perature of +25.1°C and HTC 1.2,
the number of butterflies caught
during the second peak decreased
1.5 times compared to the first (23.5
specimens/trap for 10 days). During
2019—2020, at mean decadal air
temperature of +24.9...+26.9°C and
HTC of 0.03—0.2, an increase in the
adult peach twig borer by 1.1—2.0
times was observed (13.3—21.8 in-
sects/10 days).

In peach plantations due to the
superimposition of generations on
each other, the beginning of phy-
tophagous egg laying in subsequent
generations was not clearly traced.
The caterpillars of the second gene-
ration, depending on the timing of
the butterflies, were observed from
the end of June (2018), yearly (2019)
and mid (2020) July. The duration
of caterpillar development was re-
duced due to high air temperatures

(+23.2...+26.9°C) and feeding qua-
lity (appearance of ripening peach
fruits).

The last peak of the flight of but-
terflies of peach twig borer was re-
corded in the late July — mid-August

(July 26 — August 11). The accu-
mulation of SET >8°C in the years
of research in these periods reached
1334.0—1535.2°C. It was found that
in 2018—2019 at an average decade
temperature of +25.0...+26.2°C

1. Terms of departure of butterflies of peach twig borer of the first
generation depending on meteorological conditions (SPS «Naukova»,
MFGRS named after M.F. Sydorenko of IH NAAS, 2018—2020)

Mean decadal air temperature, °Cduring | SET>8°Cat
Years of Butterflies flight the departure of butterflies the time of
research start date N the first
mean max min butterflies
07.05
2018 (I decade of May) 20.3 325 9.9 2543
06.05
2019 (I decade of May) 14.9 24.4 5.6 154.5
18.05
2020 (Il decade of May) 153 26.6 4.4 227.8
Mean _
(os“crilqliz:;l)on (06—18.05) 16.8 27.8 6.6 212.2

ey D

Fig. 4. Butte

rflies (original photo by Yudytska 1.V.):

a — butterflies of Anarsia lineatella Zell.;
b — butterflies of Acontia (Emmelia) trabealis Scop.
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Fig. 5. Dynamics of flight of peach twig borer in peach orchards
(Zaporizhia region, SPS «Naukova», MFGRS named
after M.F. Sidorenko IH NAAS), 2018—2020
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and HTC 0.2 during the third peak
of flight, the maximum increase in
the number of butterflies 37.5—45.0
specimens/trap 10 days. In 2020, the
air temperature in the 2nd decade
of August was +22.2°C, HTC 0.2
and the flight intensity of butterflies
reached 14.8 specimens/trap for 10
days.

The appearance of caterpillars
of the last generation of peach twig
borer was observed from the 1—2nd
decade of August and depending on
weather and climatic conditions in
late September-early October, they
finished feeding and stayed for the
winter.

It was determined that the dura-
tion of development of the first gene-
ration of peach twig borer ranged
from 44 to 50 days. The duration
of the next generation decreased on
average by 1.4 times compared to
the previous one and amounted to
30—40 days. The development of
one generation of peach twig borer
occurred with the accumulation of
SET>8°C from 436.5 to 743.0°C.

On average during the growing
season, the total number of caught
pest insects in cultivars Redhaven
and Zolota Moskva did not differ sig-
nificantly and amounted to 164.7 and
159.8 specimens/trap, respectively
(Table 2). After the flight of butter-
flies, a larger number of males (by
1.5—1.8 times) were caught in traps

on the late-ripening cultivar Zolota
Moskva 3.0—7.7 specimens/trap for
10 days, on which a larger wintering
stock of the species was formed at
the end of summer. During June-
July, the intensity of flight of but-
terflies of the pest was slightly higher
for cultivar Redhaven (8.7—23.3
specimens/trap 10 days). In August,
during the ripening of peach fruits of
Zolota Moskva cultivar, there was a
1.3-fold increase in the number of
caught pest butterflies compared to
Redhaven cultivar.

It is noted that the population of
peach twig borer in orchards differs
significantly. Thus, when inspecting
other peach orchards in 2004—2007,
the flight intensity of peach twig
borer butterflies was significantly
lower. From May to September, the
number of males caught, depending
on the cultivar, was 1.9—2.4 times
lower.

CONCLUSIONS

In the conditions of the South of
Ukraine during 2018—2020 in peach
orchards three peaks of flight were
observed that corresponds to develo-
pment of two full generations of
peach twig borer, and development
of caterpillars of the third generation
came to the end in spring of the fol-
lowing year. The development of one
generation of peach twig borer of ac-
counted for from 436.5 to 743.0°C

2. Seasonal dynamics of the number of peach twig borer by catching pheromone
traps, peach cultivars Redhaven, Zolota Moskva (SPS «Naukova», MFGRS
named after M.F. Sydorenko of IH NAAS, 2018—2020)

Average number, insects/trap
o gl Generation medium ripening late ripening
pheromone traps
Redhaven Zolota Moskva

01 —10.05 1.7 3.0
11— 20.05 53 7.7

21 —31.05 (Wintlering) 21.7 16.7
01— 10.06 11.0 9.5
11 —20.06 8.7 7.3

21 —30.06 14.0 13.2
01— 10.07 17.3 125

11 —20.07 ! 10.2 1.5

21 —31.07 233 143
01—10.08 21.7 27.7
11— 20.08 15.5 20.0

21 —31.08 1] 8.8 1.5
01— 1009 43 3.7
11 —20.09 1.2 1.2

> - 164.7 159.8

Mean (14) - 11.8 1.4
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(lower threshold of 8°C). Due to
the biological characteristics of the
species, in particular the latent way
of life of caterpillars, the direct ef-
fect of climatic conditions on them
is quite limited. There fore, during
the growing season, the intensity of
growth or decline in the number of
peach twig borer in each subsequent
generation depended on hydrother-
mal conditions during the period of
caterpillar hatching, puberty of but-
terflies, fertility of females.
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Biodenonorisa ppykrosoi cmyracroi
moni (Anarsia lineatella Zell.)
Ha miBgHi YKkpainu

Meta. Ymounumu Husky O6ionoziunux
0cobnusocmeii po3eUMKy ma Ce30HHOI Ou-

14

Hamiku svomy @Gpykmosoi cmyzacmoi moni
6 HAcAOMeHHAX nepcuxa niedennozo Cmeny
Yxpainu. Meropu. Ilonvosuil. bBionoziuni
ocobnusocmi po3sumxy dpykmosoi cmyaac-
moi moni 00CnioNCY8any 3 6UKOPUCHIAHHAIM
epomonHo-nacmKosoeo  memoody,  6i0no-
8i0HO 00 3A2aNGHONPULIHAMUX MEMOOUK,
y Hacaowennax nepcuxa HBJ] «Hayxosa»
Menimononvcvkoi 0ocnioHoi cmarnuyii cadis-
Huymea imeni M.®. Cudopenxa IC HAAH.
Pesynbratu. Bcmarnosneno, wo 6 ymosax
nieoHsa Ykpainu y HAcaOueHHAX nepcuxa 6io-
HOBTIEHHSA JUBTIEHHA 2yCeHutb HpyKmoesoi
CMY2aCmOoi MO PO3NOYUHATIOCS HANPUKIHYT
Oepe3rss — 6 cepeduHi K6Iimmsi, a ix 3anAnvKo-
8YBAHHA — HANPUKIHUI KBIMHA — Nouamxy
mpaeua. IIpomseom 2018—2020 pp. noua-
MOK BUNLOINY MeMenuKie uKioHuKa cnocme-
pieascs 3 06 no 18 mpasHs, 3a HAKONUYEHHS
CET>8°C 154,5—254,3°C, ma mpusas 6es-
nepepero 0o 18—30 sepectist (134—141 denv)
3 mpvoma nixamu. Ilosey eycenuup Gimo-
paza cnocmepieanu 3 2—3-i dekadu mpasHs
(CET>8°C 299,0—349,5°C). Iliku nvomy me-
menukie pykmosoi cmyeacmoi moni 8i03Ha-
ueHo y 3-1i Oekadi MpPAasHs, KiHui UepeHsT —
nouamky nunHs ma npomsizom 3-i dexaou
nunHg — cepedunu cepnus. Tpueanicmo po3-
sumky neputoi eenepayii cmanosuna 44—>50
oHis, HacmynHoi — 30—40 OHis, npu yvomy
naxonuuenns CET>8°C 6i0 imazo do imazo
sapitoeano 6i0 436,5 do 743,0°C. BUCHOBKM.
Ha nieoni Ykpainu 6 ymoeax cb0200eHH:
6CMAHO6TIEHO MPU NIKU 6OMY i PO3BUMOK
080X NOBHUX 2eHepauiti Ppykmosoi cmyzac-
moi moni. Iycenuui mpemvozo NOKOMHHS
3aeepulyeanuy Ceill PO3BUMOK HABECHI Ha-
cmynHozo poky. Ha sminu uucenvrocmi imazo
NPoOmMs20M 6e2emauiilHuX Ce30Hi8 BNAUBATU
AK Memeopono2iumi YUHHUKU, maK i cmy-
NiHb PO3MHONEHHS WKIOHUKA nonepedHvol
ceHepayii. Y poxu O0ocninent HAUBUULY iH-
MEHCUBHICTb BUII0BY MeenuKie PpyKmosoi
cmyeacmoi moni iKcys8anu y Iunmi — cepnmi
30 BUCOKUX CePeOHbOOeKAOHUX memnepamyp
(25,0—26,9°C) ma ymos Oysice cunvHoi nocy-
xu (I'TK 0,2).
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Buodenonorns ¢ppyxrosoi
O/I0CATON MONIN

(Anarsia lineatella Zell.)

Ha 10re YKpauHbI

Lens. Ymounumv pso Ouonoeuueckux
ocobeHHocmell pA3BUMUsL U Ce30HHOT OUHA-
MUKU 71ema PpyKmosoti nonocamoti Mosu
6 HacaxoeHusx nepcuxa toxwHot Cmenu
Yxpaunv.. Meroppl. Ilonesoil. Buonozuue-
ckue 0cobeHHOCMU PA3BUmMus pyKmosoti
no70Ccamotl Moy UCcned08an ¢ UCHONb30-
8aHUeM PepoMOHHO-TI08YUKOBO20 Mermo0d, 6
C00MeemcmeuL ¢ 00UEeNPUHIMbIMU Memo-
oukamu, 6 Hacaxoenusx nepcuka HB/ «Ha-
yuHas» Menumononvckoti onvimHoll cmam-
yuu cadosoocmea umenu M.D. Cudopenka
JIC HAAH. Pe3ynbTaThl. YcmaHo6/1eHO, 4o
8 ycnosusax 1024 Ykpaunvl 6 HACAMOEHUSX
nepcuxa 60CcCManossienue NUMAanus 2yceHuy,
PpyKmMo60ti NOLOCAMOLL MONIU HAUUHATIOCH C
KOHUa Mapma — cepeouHvt anpesns, a ux oxKy-
KAUBAHUE — C KOHUA anpesns — HA4Ana Mas.
B meuenue 2018—2020 2. Hauano eviiema
6abouex epedumens nabmooanocy ¢ 06 1o
18 mas, npu naxonnenuu COT>8°C 154,5—
254,3°C, u npodomimanoco HenpepviHo 00
18—30 cenmsbps (134—141 Oenv) ¢ mpems
nuxamu. Ilosienenue eycenuy, pumodaza Ha-
6mwodanu ¢ 2—3-ii dexadvt mas (CIT>8°C
299,0—349,5°C). ITuxu nema 6abouex Ppyx-
mMosoil nonocamoil Monu ommevervt 8 3-i
Oexade Mas, KOHUe WIOHA — HAuane U U
6 meueHUe 6rMOPOLl 0eKkadvl UL — cepeoli-
He aseycma. IIpoOOOmHKUMENLHOCHb PA3BU-
Mus nepeozo nokonexus cocmasnina 44—>50
Onetl, cnedyrouseeo — 30—40 OHeil, npu smom
naxonnenue CET>8°C om umazo 00 umazo
sapvuposano om 436,5 0o 743,0°C. BeiBoppl.
Ha wze Ykpaunvl 6 ce200HAUWHUX YCIOBULX
ommeueHbl MpuU NUKA 7lema U pazsumue 08yx
NONHbIX 2eHepayuii GPyKmosoi nonocarmoti
monu. Tycenuypr mpemvezo nokoneHus 3a-
8epuiany céoe pazeumile 8ecHoli cnedyrouse-
20 200a. Ha kone6anusi 4ucieHHOCmu umazo
6 meueHue 6e2emMayUOHHbIX Ce30HO6 B7USNU
Kax memeoponozuieckue Haxmopvl, max u
cmeneHb PasmMHoNEeHUS 8pedumens npedvidy-
wieil cenepavuu. B 20001 uccnedosanuti camas
BLICOKASA UHIMEHCUBHOCD 6b11064 0A60UeK
PpyKmMoBoti nonocamoti Moy OMme4anaco 6
urosie — aezycme npu BbICOKUX cpedHedeKkao-
Holx memnepamypax (+25,0...+26,9°C) u yc-
n06usix oueHv cunvroil sacyxu (I'TK 0,2).
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