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Codling moth Cydia pomonella (L.) (Lepidoptera: Tortricidae) is the main pest of
apple all over the world. Besides the usage of the broad spectrum insecticides
being the main control for the C. pomonella, also there is a potential of the usage
of the entomapathogen nematodes(EPN) for the same control. In this study, the
efficacies of four entomopathogenic nematode species [Steinernema carpocapsae
(Tokat Bakisli05), S. feltiae (Tokat-Emir), Heterorhabdlitis bacteriophora (TOK-20),
and H. bacteriophora (11KG)] have been investigated against the last instar
of C. pomonella under laboratory conditions (in vitro). Three different EPNs
concentrations [250, 500 and 1000 infective juvenile (IJ)/ml'] of the nematodes
and distilled water as a control were used. Dead larvae were counted 48, 72
and 120 h after treatment, and mortality rates were calculated. H. bacteriophora
(11KG) isolate was the most effective isolate causing 77.8% larval mortality at
the highest concentration (1000 IJs/ml") after 120 h. This was followed by S.
feltiae (76.4%), S. carpocapsae (69.5%) and H. bacteriophora (TOK-20) (65.3%).
The lowest mortality rates (respectively %5.3, 13.5, 2.7 and 10.8) were seen in
all nematode species at a concentration of 250 IJs/ml'. The isolates are found
effective on the last instar larvae of C. pomonella but should be supported with
detailed field studies.

INTRODUCTION

Apple (Malus domestica Borkh.) is a highly nutritious fruit
from the Rosaceae family that is grown in a wide territory
all over the world. It is accustomed to a broad of ecologies
(Oztemiz et al. 2017). Turkey is among the most important
apple producing countries in the world (FAOSTAT 2018).
Produced 3.878,550 tons of apples in 2020 (TUIK 2020).

One of the most important pests of apple, pear and walnut
is the Codling moth, Cydia pomonella (L.) (Lepidoptera:
Tortricidae) (Barnes 1991, Howell et al. 1992, Kuyulu
and Geng 2019). It's larvae feed directly on fruit, causing
significant quality and quantity losses. Broad spectrum

insecticides are used to control codling moth. Due to the
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Apple (Malus domestica Borkh.) is a highly nutritious fruit
from the Rosaceae family that is grown in a wide territory
all over the world. It is accustomed to a broad of ecologies
(Oztemiz et al. 2017). Turkey is among the most important
apple producing countries in the world (FAOSTAT 2018).
Produced 3.878,550 tons of apples in 2020 (TUIK 2020).

One of the most important pests of apple, pear and walnut
is the Codling moth, Cydia pomonella (L.) (Lepidoptera:
Tortricidae) (Barnes 1991, Howell et al. 1992, Kuyulu
and Geng 2019). It's larvae feed directly on fruit, causing
significant quality and quantity losses. Broad spectrum
insecticides are used to control codling moth. Due to the
environmental and health risk associated with pesticides
within the scope of Integrated Pest Management (IPM),
less harmful methods of control such as the use of
entomopathogens are in great demand (Lacey and Unruh
2005). Entomopathogenic nematodes (EPNs) live in the
soil and are used effectively in biological control. EPNs
have wide host distribution, and the ability to actively
seek and infect the host. They don't have negative
effects on the environment and human health and easy
to use and apply (Gulcu et al. 2017). After entering the
insect through the natural openings or the thin parts of
the cuticle, they release the bacteria that they carry in
their intestines. For these reasons, the usage of EPNs in
biological control applications is increasing (Kepenekci
2012).

Codling moth larvae are known to be sensitive to
EPNs (Nachtigall and Dickler 1992, Sledzevskaya
1987, Unruh and Lacey 2001, Weiser 1955). There is
not a single report studied that shows resistance to the
entomopathogenic nematodes used to control codling
moth. Entomopathogenic nematodes could be used
as a supplemental agent for reducing overwintering
populations (Kaya et al. 1984, Unruh and Lacey 2001).
Larvae that did not die from pesticide application during
the previous season could die from the application
of EPNs. For this reason, involving the EPNs in the
integrated pest management programs could cause
reduction in the population of C. pomonella (Odendaal
et al. 2018). The objective of this study was to determine
the efficacy of 4 EPN isolates on the last instar larvae of

codling moth.
MATERIALS AND METHODS
Entomopathogenic nematodes cultures

EPN  species [(Steinernema  feltiae  (Tokat-Emir),
S. carpocapsae  (Tokat-Bakigh05),  Heterorhabditis
bacteriophora (TOK-20), H. bacteriophora (11- KG)] were

obtained from the Plant Protection Department of Tokat

Gaziosmanpasa University, Turkey. The infective juveniles
were reared on Galleria mellonella (L.) last instar larvae
according to Kaya and Stock (1997). Whatman paper was
placed in small petri dishes 6 cm in diameter, soaked with
distilled water, and ten larvae were lined up on the paper.
The infective juveniles were removed from the water with
a pipette and applied to the G. mellonella larvae. Then
they were placed in the incubator at 28+2 °C and checked
regularly. The infective juveniles were obtained by the
"White trap" method (White 1927). The recovered larvae
were kept in an incubator at +10 °C.

Galleria mellonella culture

A special diet was prepared according to the relevant
literature (Haydak 1936, Mohammed and Coppel 1983).
First, the prepared diet was transferred to glass jars, and
then G. mellonella larvae were placed on it. Then the jars
with the eggs were placed in the incubator (28+2 °C, 16/8
photoperiod).

Codling moth culture

Codling moth last instar larvae using in experiment were
reared in climate cabinet (25+1 °C, 65% RH with a 16L:8D
photoperiod). The larvae were fed on artificial diet until the
last instar larvae were obtained. Artificial diet was bought
from Southland Products Incorporated, USA. 50 adults
were released in 2 1 plastic container containing adult diets.
Eggs were laid on polyethylene sheets by adults. Hatched
larvae on polyethylene sheets were placed by a brush in

artificial larval diets in petri dishes.
Laboratory bioassays of EPNs

The experiments were performed using plastic containers.
The last instar larvae of codling moth were transferred
to each container one by one with soft forceps. A piece
of corrugated cardboard (1x3 cm) was also placed in
plastic containers. Then, the EPN isolates prepared in
distilled water [250, 500 and 1000 infective juvenile (IJ)/
ml-1] and these isolates were applied into the plastic
container with a pipette. After the application, the mouth
of the container was closed with tulle and rubber. Only
distilled water was used in the control. Deltamethrin 2.5
EC (at a concentration of 25 g/l) was used as a positive
control. The containers were incubated under the same
conditions (24+5 °C and 65%+5% RH under a 16h
light/8h dark cycle). The dead larvae in plastic containers
were counted at the end of 48, 72 and 120 h. The studies
were performed with 3 repetitions and 10 replications.
Dead larvae were taken into the “White Trap” (White
1927). After one week, EPNs were obtained from infected

C. pomonella larvae.
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Table 1. Mortality (%) of Codling moth Cydia pomonella (L.) (Lepidoptera: Tortricidae) last instar larvae caused by
entomopathogenic nematode (EPN) isolates [Steinernema carpocapsae (Tokat-Bakish05), S. feltiae (Tokat-Emir), Heterorhabditis

bacteriophora (TOK-20), H. bacteriophora (11KG)] at the end of 48, 72 and 120 h

EPN Species EPN Concentration 48 Hours 72 Hours 120 Hours
250 5.3+3.5d1B? 6.7+3.5¢fB 34.7+5.0ghA
$. carpocapsac 500 9.5+3.4cdB 22.0+5.6¢c-¢B 52.745.5 d-hA
(Tokat Bakisli05)

1000 16.3+2.1cdB 37.0+6.5bcB 69.4+5.0b-dA
, 250 13.5+5.2cdB 14.9+4.6d-fB 51.3+5.0 d-hA

S. feltiae 500 23.2+2.3bcB 30.1+0.9b-dB 61.1+7.7b-fA

(Tokat Emir)

1000 34.2+2.5bB 45.2+2.4bB 76.3+5.0bcA

, 250 2.7+1.3dB 8.122.2 efB 33.3+2.4hA
H‘b‘z;tsgg)hom 500 5.4+2.7dB 13.7+1.4d-fB 40.242.7f-hA
1000 12.3+4.2cdB 24.6+2.0c-¢B 65.242.7b-eA
. 250 10.8+3.5cdB 15.0+1,2d-fB 472427 e-hA
H'ba(cé‘gllolp)h"m 500 23.2+3.3bcB 27.2+4,5b-dB 55.5+5.0c-gA

1000 34.1+4.6bB 38.3+4.8bcB 77.7+1.3bA

Control (Water) (-) 0.0+0.0dA 0.0+0. OfA 0.00+0.0iA

Control (Insecticide) (+) 97.2+1.3aA 100.0+0.0aA 100.0+0.0aA

F=58.8; df=13,2; F=48.8; df=132; F=32.9; df=13,2;
P<0.05 P<0.05 P<0.05

'Different lowercase letters following means in the same column indicate statistical significance from each other (Anova P<0.05, Tukey test)

“Different uppercase letters in the same line indicate statistically different from each other (Anova P<0.05, Tukey test

Statistical analysis:

The mortality data recorded in assays were converted
to percent mortality and then transformed by arcsine
transformation. One-way analysis of variance was used to
test the significance, and treatment means were separated
by Tukey’s multiple comparison test. The statistical analyses
were carried out on MINITAB (Release 18) computer

program.
RESULTS AND DISCUSSION

According to statistical analyzes mortality rates increased in
all entomopathogenic nematode species as the concentration
increased (Table 1).

Deltamethrin which was used as a positive control, was
in group A. In the assessments after 48 hours, 250 IJs/ml"
doses of S. carpocapsae and H. bacteriophora (TOK-20) were
included in the same group as the negative control. In all
experiments, the highest mortality rate was observed at a
concentration of 1000 IJs/ml’, while the lowest mortality
rate was obtained at the lowest concentrations of 250 IJs/
ml'. According to the results, the isolate H. bacteriophora
(KG11) (77.8%) was the most effective isolate at the highest
concentration compared to the other EPN isolates. After 120
hours, this isolate was included in group B. In addition, the
mortality rates were found for other isolates such as (76.3%)
for S. feltiae (Tokat-Emir), (69.5%) for S. carpocapsae (Tokat
Bakigh05) and (65.3%) for H. bacteriophora (TOK-20).
The mortality rates at 250 IJs /ml’ concentration were in
S. feltiae (Tokat-Emir) isolate with (51.3%), followed by

H. bacteriophora (11KG) with (47.2%), S. feltiae (Tokat
Bakighi05) with (34.7%) and H. bacteriophora (TOK-20)
with (33.3%). No mortality were observed in controls
treated with distilled water alone (Table 1).

There are numerous studies demonstrating the success
of EPNs as a biological control agent. Orchard pests are
also considered in these studies (Gaugler 2002, Kaya et
al. 1984, Shapiro-Ilan et al. 2005, Unruh and Lacey 2001).
S. feltiae has been shown to be effective against codling
moth larvae in March or mid-October (Lacey et al. 2006a,
2006b, Reggiani et al. 2008). S. carpocapsae (Nemasys®
C) provides a high level of efficacy in controlling C.
pomonella overwintering in apple orchards (Curto et. al.
2008, Unruh and Lacey 2001). Lacey and Unruh (1998)
conducted a study with S. carpocapsae, S. riobrave, and H.
bacteriophora and reported that the most effective species
was S. carpocapsae with 99%, followed by S. riobrave (83%)
and H. bacteriophora (80%).

In another study on C. pomonella conducted by Odendaal
et al. (2016), S. feltiae and H. bacteriophora (Hb1 and Hb2)
(commercial preparations) and two indigenous species
(S. jeffreyense and S. yirgalemense) were used. As a result
of the study, it was reported that S. jeffreyense was 67%
effective, followed by H. bacteriophora (Hb1) with 42% and
S. yirgalemense with 41%. In laboratory bioassays involving
spray application under simulated field conditions, it was
found that the most effective EPN was S. feltiae (67%)
followed by S. yirgalemense (58%) (Odendaal et al. 2016).



Bitki Koruma Biilteni / Plant Protection Bulletin, 2022, 62 (2) : 5-10

Heterorhabditis pakistanensis NBAIR H-05 strain was
found to be effective against diapause larvae of codling
moth (Ahmad et al. 2020). In another study investigating
the efficacy of EPNs on C. pomonella, it was reported that
pupal susceptibility was low and cocoon larvae were more
susceptible than non-cocoon larvae (Navaneethan et al.
2010). S. feltiae was applied to C. pomonella larvae in four
different apple fields. At the end of the study, damage was 33%
less when a lower dose was applied and, correspondingly,
the higher the dose, the less damage (Peters et al. 2008). It is
thought that entomopathogenic nematodes can be used in
biological control programs against C. pomonella, but more
detailed field studies are needed.

The mortality data recorded in assays were converted
to percent mortality and then transformed by arcsine
transformation. One-way analysis of variance was used to
test the significance, and treatment means were separated by
Tukey’s multiple comparison test. The statistical analyses were

carried out on MINITAB (Release 18) computer program.
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OZET

Elma ickurdu Cydia pomonella (L.) (Lepidoptera: Tortricidae)
diinya genelinde elmanin baglica zararlisidir. Miicadelesinde
agirhikli olarak genis spektrumlu insektisitler kullanilmakla
birlikte, zararliya karsiuygulanan biyolojik miicadele etmenleri
arasinda entomopatojen nematodlarin (EPN) kullanilabilme
potansiyelleri bulunmaktadir. Bu ¢aligmada, dort adet EPN
izolat1 [Steinernema carpocapsae (Tokat Bakisli05), S. feltiae
(Tokat-Emir), Heterorhabditis bacteriophora (TOK20) ve
H. bacteriophora (11KG)]'nin C. pomonellanin son donem
larvalar1 tzerindeki etkinligi laboratuvar kosullarinda (in
vitro) aragtirlmigtir. Denemelerde nematodlar ¢ farkli
konsantrasyonda [250, 500 ve 1000 enfektif larva (EL)/
ml!] hazirlanmis ve uygulanmustir. Kontrol olarak saf su
kullanilmigtir. Nematod uygulamasindan 48, 72 ve 120 saat
sonra Olil larvalar sayillmis ve 6liim oranlar1 hesaplanmugtir.
H. bacteriophora (11KG) izolat1 120 saat sonra en yiiksek
konsantrasyonda (1000 EL/ml"') %77.8 6lime neden olan
en etkili izolat olmustur. Bu izolat1 sirasi ile S. feltiae (Tokat-
Emir) (%76.4), S. carpocapsae (Tokat Bakisli05) (%69.5)
ve H. bacteriophora (TOK20) (%65.3) izlemistir. En diisiik
6liim oranlari (sirastyla %5.3, 13.5, 2.7 ve 10.8) tiim nematod
tiirlerinde 250 EL/ml' konsantrasyonunda goriilmiistiir.
Izolatlar C. pomonellanin son dénem larvalari iizerinde etkili
bulunmus ancak, detayl arazi ¢alismalar1 ile bu sonuglarin

desteklenmesi gerekmektedir.

Anahtar kelimeler: biyolojik miicadele, Cydia pomonella,

entomopatojen nematodlar, Heterorhabditis, Steinernema
REFERENCES

Ahmad M.J.,, Mohiudin S., Askary T.H., Patil J., 2020.
Efficacy of indigenous strain of entomopathogenic
nematode against diapausing larvae of codling moth,
Cydia pomonella L. (Lepidoptera: Tortricidae), in apple-
growing hilly areas of Ladakh Region. Egyptian Journal
of Biological Pest Control, 30, 62. https://doi.org/10.1186/
$41938-020-00263-8

Barnes M.M., 1991. Codling moth occurrence, host race
formation, and damage. In: Tortricid pests: their biology,
natural enemies and control. Van der Geest, L.P.S. (Ed.).
Elsevier, 313-328 p.

Curto G., Reggiani A., Vergnani S., Caruso S., Ladurner
E., 2008. Effectiveness of entomopathogenic nematodes
in the control of Cydia pomonella larvae in Northern Italy.
In: Ecofruit-13th International Conferance on Cultivation
Technique and Phytopathological Problems in Organic
Fruit-Growing, Well-conference proceedings. Weinsberg,
Germany, 271-276 p.

FAOSTAT, 2018. Food and Agriculture Organization
corporate statistical database. http://www.fao.org/faostat/
en/#data/QC (accession date: 15.12.2021).

Gaugler R.,2002. Preface. In: Entomopathogenic nematology.
Gaugler, R. (Ed.). CABI Publishing, Wallingford, UK, 9-10 p.

Gulcu B., Cimen H., Raja RXK., Hazir S, 2017.
Entomopathogenic nematodes and their mutualistic
bacteria: their ecology and application as microbial control
agents. Biopesticides International, 13 (2), 79-112.

Haydak M.H., 1936. A food for rearing labarotory insects.

Journal of Economic Entomology, 29, 1026.

Howell J.E, Knight A.L., Unruh T.R., Brown D.E, Krysan
J.L., Sell C.R., 1992. Control of codling moth in apple and
pear with sex pheromone mediated mating disruption.
Journal of Economic Entomology, 85 (3), 918-925. https://
doi.org/10.1093/jee/85.3.918

Kaya H.K. Joos J.L., Falcon L.A., Berlowitz A., 1984.
Suppression of the codling moth (Lepidoptera:
Olethreutidae) with the entomogenous nematode,
Steinernema feltiae (Rhabditida: Steinernematidae). Journal
of Economic Entomology, 77 (5), 1240-1244. https://doi.
org/10.1093/jee/77.5.1240

Kaya H.K,, Stock S.P,, 1997. Techniques in insect nematology.
In: Manual of techniques in insect pathology. Lacey, L.A.
(Ed.). Academic Press, San Diego, California, 281-324.



Bitki Koruma Biilteni / Plant Protection Bulletin, 2022, 62 (2) : 5-10

Kepenekci 1., 2012. Nematoloji (Bitki Paraziti ve
Entomopatojen Nematodlar) [Genel Nematoloji (Cilt-I)
ISBN  978-605-4672-11-0, Taksonomik Nematoloji
(Cilt-II) ISBN 978-605-4672-12-7] [Nematology (Plant
Parasitic and Entomopathogenic Nematodes) (General
Nematology, Volume-I) (Taxonomic Nematology,
Volume-II) p.1155.] Egitim, Yayim ve Yayimlar Dairesi
Bagkanligi, Tarim Bilim Serisi Yayin No:3 (2012/3),

LIV+1155 p.

Kuyulu A., Geng H., 2019. Biology and laboratory rearing
of codling moth, Cydia pomonella (L.) (Lepidoptera:
Tortricidae) on its natural host “Green Immature Apple”
Malus domestica (Borkh) (Rosales: Rosaceae). Tirk Tarim
ve Doga Bilimleri Dergisi, 6 (3), 546-556. https://doi.
0rg/10.30910/turkjans.595382

LaceyL.A., Unruh T.R., 1998. Entomopathogenic nematodes
for control of codling moth, Cydia pomonella (Lepidoptera:
Tortricidae): effect of nematode species, concentration,
temperature, and humidity. Biological Control, 13 (3), 190-
197.

Lacey L.A., Unruh T.R., 2005. Biological control of codling
moth (Cydia pomonella, Lepidoptera: Tortricidae) and
its role in integrated pest management, with emphasis on
entomopathogens. Vedalia, 12 (1), 33-60.

Lacey L.A., Arthurs S.P, Unruh T.R.,, Headrick H., Fritts R.,
2006a. Entomopathogenic nematodes for control of codling
moth (Lepidoptera: Tortricidae) in apple and pear orchards:
effect of nematode species and seasonal temperatures,
adjuvants, application equipment, and post-application
irrigation. Biological Control, 37 (2), 214-223. https://doi.
org/10.1016/j.biocontrol.2005.09.015

Lacey L.A., Granatstein D., Arthurs S.P., Headrick H.,,
Fritts R., 2006b. Use of entomopathogenic nematodes
(Steinernematidae) in conjunction with mulches for
control of overwintering codling moth (Lepidoptera:
Tortricidae). Journal of Entomological Science, 41 (2),
107-119.

Mohammed M.A., Coppel H.C., 1983. Mass rearing of
the greater wax moth Galleria melonella (Lepidoptera:
Galleridae) for small-scale laboratory. Great Lakes
Entomologist, 16 (4), 139-141. https://scholar.valpo.edu/
tgle/vol16/iss4/7

Nachtigall G., Dickler E., 1992. Experiences with field
applications of entomoparasitic nematodes for biological
control of cryptic living insects in orchards. Acta
Phytopathologica et Entomologica Hungarica, 27, 485-
490.

Navaneethan T., Strauch O., Besse S., Bonhomme A.,
Ehlers R.U,, 2010. Influence of humidity and a surfactant-
polymer-formulation on the control potential of the
entomopathogenic nematode Steinernema feltiae against
diapausing codling moth (Cydia pomonella L.) (Lepidoptera:
Tortricidae). Biological Control, 55, 777-788. https://doi.
0rg/10.1007/s10526-010-9299-5

Odendaal D., Addison M.E, Malan AP, 2016.
Entomopathogenic nematodes for the control of the
codling moth (Cydia pomonella L.) in field and laboratory
trials. Journal of Helminthology, 90 (5), 615-623. https://
doi:10.1017/S0022149X15000887

Odendaal D., Addison M.E, Malan A.P, 2018. Evaluation of
above-ground application of entomopathogenic nematodes
for the control of diapausing codling moth (Cydia pomonella
L.) under natural conditions. African Entomology, 24 (1), 61-
74. https://doi.org/10.4001/003.024.0061

Oztemiz S., Kiiden A., Nas S., Lavkor 1., 2017. Efficacy of
Trichogramma evanescens and Bacillus thuringiensis var.
kurstaki in control of Cydia pomonella (L.) in Turkey. Turkish
Journal of Agriculture and Forestry, 41, 201-207.

Peters A., Katz P, Elias E., 2008. Entomopathogenic
nematodes for biological control of codling moth. In:
Ecofruit-13th International Conference on Cultivation
Technique and Phytopathological Problems in Organic Fruit-
Growing: Proceedings to the Conference from 18thFebruary
to 20th February 2008 at Weinsberg/Germany, Boos, M.,
(Ed.). pp. 284-286. Archived at http://orgprints.org/13713/.

Reggiani A., Curto G., Vergani S., Caruso S., Boselli M., 2008.
Effectiveness of entomopathogenic nematodes in the control
of Cydia pomonella overwintering larvae in Northern Italy.
IOBC/WPRS Bulletin, 31, 287-293.

Shapiro-Ilan D.I., Duncan L.W,, Lacey L.A., Han R., 2005.
Orchard crops. In: Nematodes as biological control agents.
Grewal, PS., Ehlers, R.U., Shapiro-Ilan, D.I., (Eds.). CABI
Publishing, Wallingford, Oxfordshire, 215-229 p.

Sledzevskaya E.R., 1987. Study of the factors determining
the activity of the nematode Neoaplectana carpocapsae
and its efficacy against orchard insect pests. In: Helminths
of insects. Sonin, M.D. (Ed.). Amerind Publishing Co, New
Delhi, 152-155 p.

TUIK, 2021. Tirkiye istatistik kurumu verileri. https://www.
tuik.gov.tr/ (accession date: 15.12.2021).

Unruh TR, Lacey L.A., 2001. Control of codling moth,

Cydia  pomonella  (Lepidoptera:  Tortricidae), with
Steinernema carpocapsae: effects of suplemental wetting and
pupation site on infection rate. Biological Control, 20 (1),

48-56. https://doi.org/10.1006/bcon.2000.0873



Bitki Koruma Biilteni / Plant Protection Bulletin, 2022, 62 (2) : 5-10

Weiser ., 1955. Neoaplectana carpocapsaen. sp. (Anguillulata:
Steinernematidae) novy cizopasnik housenek obalece
jablecneho Cydia pomonella L. Vestnik Ceskoslovaenske.
Zoolo Spolecynosti, 19, 44-52.

White G.E, 1927. A method for obtaining infective
nematode larvae from cultures. Science, 66, 302-303.

Cite this article: Erdogus E D. Ozdem A. Yaga M. &
Kepenekgi 1. (2022). Investigating the efficacies of the
entomopathogenic nematodes on the last instar larvae
of the codling moth, Cydia pomonella (L.) (Lepidoptera:
Tortricidae) under laboratory conditions. Plant Protection
Bulletin, 62-2. DOI: 10.16955/bitkorb.1055708

Atif igin: Erdogus, E D. Ozdem, A. Yaga M. & Kepenekgi
I. (2022). Entomopatojen nematodlarin (Rhabditida:
Heterorhabditidae ve Steinernematidae) Elma ickurdu
Cydia pomonella (L.) (Lepidoptera: Tortricidae)nin son
donem larvalar1 tizerindeki etkinliklerinin laboratuvar
kosullarinda arastirilmasi. Bitki Koruma Biilteni, 62-2. DOL:
10.16955/bitkorb.1055708

10



