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LABORATORY EVALUATION

of the possibility of using the eggs of the chestnut moth Cameraria
ohridella Deschka & Dimic, 1986 (Lepidoptera: Gracillariidae)
of feed the trichogram Trichogramma pintoi Voeg.
and Trichogramma evenescens Westw.

Goal. Evaluation of the suitability
and eggs of chestnut moth Camera-
ria ohridella for parasitism and deve-
lopment of trichogramma. Methods.
Laboratory cultures of Trichogramma
pintoi Voeg were used for research. and
Trichogramma evanescens Westw.,
which were bred on the eggs of Si-
totroga cerealella Oliv. The experi-
ment was performed according to the
Jollowing scheme: female trichogramma
after mating was placed in a test tube
in 5 replicates for each species. The
tube was closed with a stopper and
the sex of individuals under binocu-
lars was checked. In test tubes with
trichogram laid strips of paper with
one-day eggs of chestnut moth (25
copies.). In 5 replicates and kept in a
thermostat (temperature — 24—25°C;
relative humidity — 65—67%). The
percentage of trichogram revival and
the ratio of males to females, life ex-
pectancy and fertility of females were
determined. Trichogramma indivi-
duals, which were fed with grain moth
eggs, served as controls. The experi-
ment lasted until the complete death
of the trichogram. The obtained results
were processed statistically according
to standard methods. Results. A small
number of chestnut moth eggs pierced
by trichogramma were detected, but
embryonic development of the para-
site’s eggs was not observed. Compa-
ring the size of the eggs of the chestnut
moth with the size of the eggs of the
main squamous pests against which
different species of trichogramma are
effectively used, we can conclude that
Jor the successful development of eggs
T. pintoi and T. evanescens chestnut
moth eggs are not suitable as feeders.
Probably, in terms of size and biologi-
cal quality, they do not correspond to
the parameters of the ecological niche
of the hosts of the family Trichogram-
matidae. Conclusions. In the labora-
tory, it was found that the eggs of the
chestnut moth are not suitable for pa-
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rasitizing the trichogramma of T. pintoi
and T. evanescens. The main pests of
crops, which are effectively parasitized
by different species of trichogramma,
have an egg size in the range of 0.4—
1.0 mm, while the size of chestnut moth
eggs does not exceed 0.27—0.32 mm.
1t is possible that the size and biologi-
cal quality of chestnut moth eggs do
not meet the parameters of the ecologi-
cal niche of entomophagous feeders of
the family Trichogrammatidae. Further
researches with use of various types of
a trichogramma, first of all — T. den-
drolimi Mats appear actual.

trichogramma; chestnut passing
moth; biological method

Deteriorating environmental con-
ditions and gradual climate change
are the main causes of irreversible
functional changes in the environ-
ment. Imbalance of ecosystems leads
to disruption of trophic relation-
ships and, as a consequence, there
are large-scale population changes
in biota. The emergence and rapid
spread of a new invasive species
in Ukraine — the chestnut passing
moth Cameraria ohridella Deschka &
Dimic, 1986 (Lepidoptera: Gracilla-
riidae) poses a serious threat to bitter
chestnut common Aesculus hippocas-
tanum L. (Hippocastanaceae), a po-
tential threat to this biomass.
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In mature cells there is a constant
mass reproduction of chestnut moth,
which is provided by a fairly high fer-
tility of females (20—40 eggs), high
viability of eggs (50—70%), polyvol-
tage (3—4 generations per season)
and provides a high survival rate of
the pest population in winter. One
pair of butterflies, with a fertility of
30 eggs and 50% survival of the po-
pulation, reproduces up to 3375 indi-
viduals in three generations. It is well
known that when more than 70% of
the leaf blade surface of any plant is
damaged, the leaf loses its assimila-
tive properties and the plant sheds
such leaves [1, 2].

In plant protection, the biological
method is based on the use of para-
sitic and predatory insects, patho-
gens and other enemies that do not
pose a threat to the environment.
Trichogramma in Ukraine is used on
vegetable, technical, grain, legumes
and orchards against a complex of
scoops, whiteflies, fireflies, leafhop-
pers and other pests [3, 4]. Among
the practical aspects of the biome-
thod in plant protection is widely
used trichogramma.

Currently, 26 species of tricho-
gramma have been described in
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Ukraine [5]. The agrocenoses of veg-
etable crops are dominated by species
Trichogramma pintoi Voeg., T. evene-
scens Westw., T. semblidis Auriv., In
fruit — 7. dendrolimi Mats., T. emb-
ryophagum Hart. The optimal norms
of application of trichogramma of
different species on different cul-
tures are determined. T. dendrolimi
Mats has the maximum efficiency
(77.5—80.1%) in the agrocenosis of
the apple orchard [6].

The problem of using the tricho-
gram to regulate the number of
chestnut moths is currently contro-
versial, there is not enough literature
to solve it. According to the personal
message of V.N. Fursov (Candidate
of Biological Sciences, Schmalhau-
sen Institute of Zoology, National
Academy of Sciences of Ukraine) at
a conference on biomethods at the
Institute of Plant Protection of the
National Academy of Sciences of
Ukraine. The experience of Euro-
pean countries has also shown the
fundamental impossibility of pro-
tecting chestnuts from moths by
using methods and techniques known
in the field of plant protection [7].
However, scientific papers suggest
that Cameraria ohridella Deschka &
Dimic, 1986 (Lepidoptera: Gracil-
lariidae) is recommended to release
T. dendrolimi Mats to control the
pest [7]. With four entomophagous
releases, the degree of leaf surface
damage was 10—16%, which al-
lowed the chestnuts to successfully
complete the growing season and
prepare for winter. The advantage of
this method is its complete safety in
an urban environment [8].

Given the practical need for bio-
logical regulation of the number of
chestnut moth in an urban environ-
ment, a detailed assessment of the
prospects for the use of trichogram-
ma is relevant.

Goal. Investigation of the suitabil-
ity of chestnut moth eggs for parasit-
ism and development of Trichogram-
ma pintoi Voeg and Trichogramma
evanescens Westw.

Research methods. The use of
trichogramma requires high effi-
ciency of industrial production and
seasonal colonization, which depends
on a number of factors, the determi-
nants of which are species, set of hy-
grothermal regimes of laboratory cul-
tivation and features of use [9—11].

Laboratory cultures of the tricho-
gramma 7. pintoi Voeg and T. evane-
scens Westw., which were bred on the
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eggs of S. Cerealella Oliv, were used
for research.

Each species of trichogramma
has its own feeders and biocenoses,
which are preferred by 7. pintoi Voeg
is widespread, hatched from eggs of
fireflies, moths and others. Used: on
vegetable crops — against the com-
plex of scoops and whiteflies; on su-
gar beet crops — against meadow
butterfly, scoop complex, beet thyme;
on corn — against a corn butterfly;
on busy couples — against the scoop
complex.

T. evanescens Westw is adap-
ted to field biocenoses, herbaceous
vegetation, is derived from the eggs
of cabbage and winter moth, white
cabbage, corn butterfly.

To obtain one-day-old chestnut
moth eggs in the laboratory, chest-
nut moth pupae from chestnut leaves
were transferred to the laboratory.
The sex of individuals was deter-
mined by morphology — in males
VII segment of the abdomen of the
pupa is distally enlarged [1]. Pupae of
different sexes were planted in glass
jars, in which corrugated green paper
was previously placed as a substrate
for laying eggs. The garden was co-
vered with a thick cloth moistened
with water with added sugar. The
optimum temperature for egg laying
by chestnut moth females is 25°C,
at which embryonic development of
eggs lasts 6.1 = 0.12 days [12].

The study was performed in the
laboratory according to the following
scheme: female trichogramma after
mating was placed in a test tube in 5
replicates for each species. After that,
the tube was closed with a stopper
and checked the sex of individuals
under binoculars.

Subsequently, strips of paper with
one-day-old chestnut moth eggs (25
pcs. each) were placed in tricho-
gram tubes in 5 replicates and kept
in a thermostat (temperature — 24—
25°C; relative humidity — 65—67%)
until parasitism of eggs chestnut
moth. The percentage of trichogram
revival and the ratio of males to fe-
males, life expectancy and fertility of
females were determined.

The control was a trichogramma,
which is live eggs of grain moth.

It is known that eggs infected with
trichogramma, in a few days as the
larvae develop a characteristic black
color, in most cases with a bluish
tinge. This distinguishes infected eggs
from uninfected ones. Sometimes
the trichogramma pierces the eggs of
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insects without laying their eggs in
them. Pierced eggs of the pest do not
develop, but turn black and die.

The experiment lasted until the
complete death of the trichogramma.
The obtained results were processed
statistically by standard methods of
statistical processing of the results of
biological experiments.

Results and discussion. The results
of the evaluation of the possibility
of using chestnut moth eggs in the
laboratory to feed Trichogramma
are shown in table 1. A small num-
ber of chestnut moth eggs pierced
by Trichogramma (T. pintoi Voeg or
T. evanescens) were found, but em-
bryonic development of parasite eggs
was not observed.

The effectiveness of trichogram-
ma in natural conditions against dif-
ferent pests of crops depending on
the size of the pest’s eggs was carried
out (table 2).

According to O.L. Andriychuk,
the effectiveness of a single issue of
trichogramma against the complex of
scoops (winter scoop (Agrotis segetum
Schiff), scoop c-black (Xestia c-ni-
grum L.), scoop (Agrotis exclama-
tionis L.) and scoop epsilon (Agrotis
ipsilon Hfn.) sugar beet reached 66%.
In variants with a double release of
the trichogram, plant damage de-
creased three times [13].

The effectiveness of Trichogram-
ma against turnip whitefly is 27—
44%, garden or lettuce scoop — 75,
cabbage scoop — 36—100, winter
scoop — 60—70, cabbage white —
40—100, gamma scoop — 83—90,
grain moths — 3, cabbage moth —
30—40, scoops-epsilon — 66, corn
butterfly — 40—86% [13—20].

By using the trichogramma
against the winter moth and other
gnawing moths on sugar beet crops,
the parasite infects up to 70% of the
pest’s eggs. The use of trichogram-
ma is also effective against cabbage
moth, whiteflies and fireflies in cab-
bage plantations [8].

With the use of trichogramma
against pea weevil (Laspeyresia ni-
gricana) in the usual rate of release
of eggs on the third — fifth day is
8—11%. Only two weeks later, when
the mass laying of eggs by the pest
begins and the breeding of the daugh-
ter generation of trichogramma, the
population of eggs increases sharply
and reaches 64—78% [18].

With the use of trichogramma
against meadow butterfly (Margari-
tia sticticalis) during the period of
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mass laying of eggs by the pest for
two releases, the level of parasitism
of egg-laying reaches 60—70%. The
efficiency of the daughter generation
of the trichogram of the fiery form
reached 69%. The incidence of eggs
in the first 3—7 days was 27—31%,
and by the period of mass egg laying
reached 83—90% [15].

Comparing the size of the eggs
of the chestnut moth with the size

of the eggs of the main scale insects
against which the trichogram is effec-
tively used, we can conclude that the
chestnut moth eggs are too small for
the successful development of 7. pin-
toi Voeg and T. evanescens eggs. It
is possible that in size and biologi-
cal quality they do not meet the pa-
rameters of the ecological niche of
entomophagous hosts of the family
Trichogrammatidae.

1. The effectiveness of trichogramma against chestnut
moth in the laboratory

Trichogramma pintoi | Trichogramma evanescens
< Repetition I 2 ioe . e q
] ofeggs | Parasitic | Revived Parasitic Revived
EQ eggs % eggs %
o8
- SE
E ﬁ : 1 25 0 0 0 0
= e 2 25 0 0 0 0
] 58
a 0
3 5 g 3 25 0 0 0 0
(V]
S 4 25 0 0 0 0
5 25 0 0 0 0
everything - - 0 0 0 0
S 1 100 36 26 36 26
§ §‘2 2 100 54 36 54 36
o 55T 3 100 25 24 25 24
= ©0o—=
< s s 0
8 v n E 4 100 53 43 53 43
5 100 67 78 85 95
everything = = 235 24—78 253 24—95

2. Effectiveness of trichogramma (T. pintoi and T. evanescens)
in natural conditions against pests of agricultural crops [2, 4, 7, 13—20]

Pests Size of pest eggs Trichogramma
(diameter, mm) infection %
Rape beetle (Pieris rapae L.) =1 27—44%
Meadow butterfly o
(Margaritia sticticalis) =Y =B
Call moth with 34—38 radial ribs, 66%
(Scotia excilamationis L.) 0.7—0.9 in diameter °
Pea fruit eater 0
(Laspeyresia nigricana) 0.7—0.3 36—100%
Garden or lettuce moth o
(Memestra oleracea L.) 0.7—0.75 75%
Cabbage moth with 32—38 radial ribs, 78—100%
(Mamestra brassicae L.) 0.6—0.7 in diameter °
Winter moth with 45—48 radial ribs, 60—70%
(Scotia segetum Schiff.) 0.5—0.6 in diameter °
Cabbage moth length 1,25, D
(Pieris brassicae L.) diameter — up to 0.6 AU—iIEe:s
Gamma moth o
(Autographa gamma L.) 0.5—0.6 83—90%
Grain moth o
(Sitotroga cerealella Oliv) L 0
Cabbage moth 0.4—0.5 30—40%
(Plutella maculipennis Curt.) and 0,2—0,3 mm wide °
Epsilon moth with 40 radial ribs, 66%
(Scotia ipsilon Hfn.) 0.4—0.5 in diameter °
Corn butterfly (Perausta nudslalis) 0.4 40—86%
Chestnut passing moth L
(Cameraria ohridella) =0k -
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CONCLUSIONS

The main pests of crops, which
are effectively parasitized by the
trichogramma 7. pintoi Voeg and T.
evanescens, have an egg size in the
range of 0.4—1.0 mm, while the size
of chestnut moth eggs does not ex-
ceed 0.27—0.32 mm. It is possible
that the size and quality of the chest-
nut moth egg are not included in the
ecological niche of the trichogramma
of T. pintoi Voeg and T. evanescens.

Further studies on the use of dif-
ferent species of trichogramma, pri-
marily T. dendrolimi Mats, remain
relevant.
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JTaGopaTopHa OIiHKa MOXX/TMBOCTi
BUKOPMCTAHHS S€lb KAIITAHOBOI
Minyrouoi morni Cameraria ohridella
Deschka & Dimic, 1986 (Lepidoptera:
Gracillariidae) pus sxuBnenss
tpuxorpamu Trichogramma pintoi Voeg.
ta Trichogramma evanescens Westw.

Mera. Ouinumu npudamuicme  s€UL
kawimanosoi moni Cameraria ohridella ons
napasumyeanHs i po3BUMKY MPUxozpamul.
Metopu. s OocniosneHb 8UKOPUCIIOBYBATU
71a60pamopHi  Kynvmypu mpuxoepamu 6udie
Trichogramma pintoi Voeg. ma Trichogramma
evanescens Westw., IKUX pO3600UNU HA AUULX
cumompoeu Sitotroga cerealella Oliv. [ocnio
NPOBOOUNUL 30 CXEMOK: CAMULD PUXOZPAMU
niczis  cnapoeyeawHs posmiuyeanu y npo-
6ipky 6 5-mu No6MOPHOCMAX OIS KOHHO20
6udy. IIpobipky saxpusanu npobkoio i nepe-
8ipAnU cmamv 0co0ur nio 6GiHokynapom. Y
npooGipKU 3 MPUX02PAMOI0 3AKNAANU CMYHKU
nanepy 3 00HOOEHHUMU AUUAMU KAUIMAHOB0T
mori (no 25 ex3.) y 5-mu nosmopHocmsx i
ympumyeanu 6 mepmocmami (memnepamy-
pa 24—25°C; sidHocHa 607mo2icty NOBIMpPs
65—67%). Busnauanu 6idcomox 6i0poocerHs
Mpuxoepamu ma cnieioHOWeHHs camuis ma
CaMULUb, MPUBATICMb HUMMS | NI00I0HICHD
camuup. Kommponem cnyzysanu  0coOuHu
MPUXoepamu, AKUX HUBUNU SUUAMU 3epPHO-
601 moni. Jlocnio mpusas 0o nosHoi 3azubesi
mpuxoepamu. Olepycani  pesynomamu  06-
POOTANU CIAMUCUYHO 3 CIAHOAPMHUMU
memoduxamu. Pesymbratu. Buseneno HesHa-
YHy KibKiCMb S€Ub KAUMAaHoeoi moni, npo-
KOZOMUX MpUuxozpamor, ane emopioHanvHutl
PO38UMOK SEUL NAPA3UMA He CNOCTepi2ascs.
Topisnsswu posmip Acup KAUMAH0B0L MiHy-
10401 MOJi 3 POSMIPOM SIEUL OCHOBHUX JIYCKO-
KPURUX WIKIOHUKIB, NPOMU AKUX eeKmusHo
BUKOPUCTNOBYIOMbCS Pi3Hi 8UOU MPUXOZPAMU,
MOXCHA 3POOUMU BUCHOBOK, W40 O YCHIUUHO-
20 possumxy sieup 1. pintoi ma T. evanescens
AUUS KAUMAHOB80I MOJ, AK XHUueumesni, He
npuoamui. Bipoeziono, 3a posmipom ma 6io-
7I02i4HOI0  SIKICMIO  60HU He  6i0N06i0amo
napamempam exooiMHol Hilu Husumenie
poounu Trichogrammatidae. BucHoBku. B na-
60pamopHUX yMoBax 6CHAHOBNICHO, W40 LI
KAWManosoi mozni He npuoamwi Ons napa-
3umysanns mpuxoepamu eudie T. pintoi ma
T. evanescens. OcHo8Hi UKIOHUKU CilbCbKo20C-
no0apcoKUX KyIbmyp, AKUX epexmusHo na-
pasumyiomy pisHi 60U MPUXOPAMU, MAIOMb
posmip sieuv 6 dianasoni 0,4—1,0 mm, 6 moii
4ac K po3Mipu SEUb KAuManosoi morni He ne-
pesuugyromo 0,27—0,32 mm. Mosxcnueo, 3a po3-
Mipom ma 0i07102i4H010 AKICMI0 AUUS Kauima-
HOBOI Momi He 8i0nosidawmy napamempam
eKorno2iuHOl Hiwi Jcusumernie enmomogazie
poounu  Trichogrammatidae. IIpedcmasns-
HOMbCA AKMYAnbHUMU NO0ATbU 00CTIONeHHS
3 BUKOPUCMAHHAM PI3HUX 8U0i6 MPUX02PAMU,
y neputy uepey — T. dendrolimi Mats.

TPUXOrpaMa; KalITaHOBAa MiHyro4a

Minb; 6i0o/IOriYHMIT METOT,

KapaumuH i 3axucm pocnun ISSN 2312-0614

'bamenko M.H., 'Xymonmit A.J1.,

2Yaiika B.H.

'MuctuTyT 3ammtsl pactennit HAAH,

ym. Bacunbkosckas, 33, . Kues,

03022, Ykpanna

*Hal1oHa/IbHbI YHUBEPCUTET
610pecypcoB 1 IPUPOOIOIb30BAHMSA
Ykpaunbl, yi1. [epoeB O60ponsl, 13. 1. Kues,
03041, Ykpauna,

e-mail: 'mariabashenko@ukr.net

JTabopaTopHas oIeHKa BO3MOKHOCTH
VICTIONIb30BAHNSA ANL KAIITAHOBOI
muHupyloweit Monu Cameraria ohridella
Deschka & Dimic, 1986 (Lepidoptera:
Gracillariidae) gua nuranua
tpuxorpammsl Trichogramma pintoi Voeg.
u Trichogramma evanescens Westw.

Ilens. Oyenumy npueodHocmb TUY, KA~
manoeoii monu Cameraria ohridella ons na-
PASUMUPOBAHUA U PASBUMUS  MPUXOZPAM-
mol. Metopbl. Vicnonvsosanu nabopamopHoie
Kymomypvl  mpuxoepammul  6udos  Tricho-
gramma pintoi Voeg. u Trichogramma evane-
scens Westw., Komopuix pazeoousnu Ha ALuax
cumompoeu Sitotroga cerealella Oliv. Onvim
npoBoOUTIU 1O crIedyIouseti cxeme: CAMOK Mpu-
X02paMMbL Nocie CHAPUBAHUS PASMEWANY 6
npoGUPKY 6 5-mu NOBIMOPHOCMAX OIS KAXH-
0020 6uoa. IIpobupky 3akpueanu npobKoii
U nposepsIU Nos 0cobeti N0 MUKPOCKONOM.
B npobupku ¢ mpuxozpammoti 3aKn1avléant
nonocku bymazu ¢ 00HOOHeBHbIMU AUUAMU
Kauimarosoti monu (no 25 3x3.) 8 5-mu no-
BIMOPHOCMAX U YOePIUSATU 6 mepmocmare
(memnepamypa 24—25°C, ommocumenvHas
871axHOCMb 6030yxa — 65—67%). Onpede-
TIANU NPOUEHIN B03POIOEHUS MPUXOZPAMMbL
U cOOMHOUIEH e CAMI08 U CAMOK, NPOOOTIHU-
MenbHOCMb HCUSHU U NTI0006UMOCITD CAMOK.
Konmponem cnysunu 0cobu mpuxozpammbi,
KOMOPbIX KOPMUNU STUAMU 3ePHO60TL MO
Onvim npodomicancs 00 nonHOL eubenu mpu-
xoepammot. Ilonyuennvle pesynvmamot 06pa-
6amvieany Cramucmu4ecky no Cranoapm-
HolM  memoouxam. Pesynmbrarbl. BovigeneHo
He3HAuUMenbHoe KONU1eCtne0 UL, KauimaHo-
6011 MOTIU, NPOKONOMbLX MPUXOZPAMMOLL, HO
IMOPUOHATIDHO20 PA3BUMUS UL, NAPaA3UMa
He Habmooanu. CpasHue pasmep Auy, Kauma-
HOB01l MUHUPYIOU4El] MOTIU C PA3MEPOM SUY, OC-
HOBHDLX YeulyeKpblblx epeoumeneti, Npomus
KOMOPLIX IPPeKmusHo UCNONb3YIOMCT pas-
JUHHbIE 6UODL MPUXOZPAMMDL, MONKHO CONAMb
801600, MO O/ YCHEUIHO20 PA3BUMUS UL,
1. pintoi u T. evanescens Aiya Kaumanosot
MOTIU He npu2oOHbL O pasmepy U 6uosouHe-
ckomy kavecmey. BeiBogsl. B nabopamopHoix
YCTI08USX YCMAHOBIIEHO, HIMO AUUA KAUMAHO-
6011 MO He NPU200HL 0TI NAPASUMUPOBAHUS
mpuxozpammul udos T. pintoi u T. evanescens.
OcHosHote Bpedument  CenbCKOX03ALCHIBEH-
HbIX KyZmbmyp, Komopole dPdexmusno napa-
3UMUpyIom pasnuuHvle 6U0bl MPUXOZPAMMbL,
umerom pasmep AUy, 6 ouanasore 0,4—1,0 mm,
a pasmepui AUY, KAUMAHOBOTL MOTIU He HPe6bl-
warom 0,27—0,32 mm. BosmosxcHo, no pasmepy
U GuonoZUHeCKUM KA4ecmeam Alua Kauma-
HOB0I1L MOTIU He COOMBENCMBYI0M IKONI02UHe-
CKOUl Huwe Hueumernetl SHMomMoPazos cemvu
Trichogrammatidae. Ilpedcmaensiiomcs ax-
myanvHoMu 0anvHeriuie UCCTe008aHUS C UC-
NOMb308AHUEM PASTUHBIX BUO08 MPUXOZPaAM-
Mmbl, 8 nepsyto ouepedv — T. dendrolimi Mats.
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