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Figure 1. The parasite T. evanescens, under 40x
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Figure 2. Collecting eggs of the potato tuber moth.
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Figure 3. Egg shape of potato tuber moth under 40x.
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Table 1. The period required for egg blackening when T.
evanescens parasitizes different ages of potato tuber moth
eggs at different temperatures.
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LSDoos for temperature= 1.75, for eggs age= 1.258, and for
interaction=1.779.
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Figure 4. T. evanescens parasitizes the egg of the P.
operculella.
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Figure 5. P. operculella eggs under 40x.
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Table 2. Efficiency of the parasitoid T. evanescens females
in parasitizing eggs of potato tuber moth of different ages and
at different temperatures.
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Table 4. Duration required for the emergence of T.
evanescen adults when parasitizing on eggs of potato tuber
moth of different ages at different temperatures.
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Table 5. Average life span of T. evanescens females
resulting from parasitism on eggs of potato tuber moth of
different ages and at different temperatures.
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S Bl iy Galiasy IS Tl S L g 93 s
oSally ) bl e Wil DA e go3ly Hskill 53 e
(2001 6&&5\) u.u°25 AL SJ\)AJ\ Qe Zaa

die T, evanescens dihll Gladl & 55 4y gl duall 3 Jgaa
Glasyy Jlel pablbad/leladl @l e ey e il

Adlisa s )l s
Table 3. Emergence rate of parasite T. evanescens adults
when parasitizing potato tuber moth eggs of different ages
and at different temperatures.
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Abstract
Mohamed, H.Z., S.M. Ali and H.M. Khodair. 2023. Efficiency of the Egg Parasitoid Trichogramma evanescens for the
Control of Potato Tuber Moth, Phthorimaea operculella under Laboratory Conditions. Arab Journal of Plant Protection,

41(4): 391-397. https://doi.org/10.22268/AJPP-41.4.391397

The efficiency of the egg parasitoid Trichogramma evanescens in controlling the eggs of the potato tuber moth, Phthorimaea operculella,
was evaluated at two temperatures 20 and 25°C and using different ages of host eggs in the laboratory. The temperature of 25°C was the best
for the period required for blackening of the host's eggs, parasitism efficiency and adult’s emergence rate. The results also showed the use the
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host's eggs age of 24, 48 and 72 hours led to a parasitism rate of 83.33, 68.33 and 58.33%, respectively, at temperature of 25°C. The results
also showed the importance of the age of the host eggs age in determining the parasitoid emergence rate, which reached 75.9% when 24 hours
old eggs were used. Results obtained indicated that the parasitoid Trichogramma evanescens can be used as a biological control agent of the

potato tuber moth.
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Affiliation of authors: H.Z. Mohamed'*, S.M. Alit and H.M. Khodair?. (1) Faculty of Agriculture, Kufa University, Iraq; (2) Faculty of Sciences
for Women, Babylon University, Irag. *Email address of corresponding author: Hudazuh7@gmail.com

References

Carvalho, J.R.D., D. Pratissoli, L.P. Dalvi, M.A. Silva,
R.C.D.F. Bueno and A.D.F. Bueno. 2014. Parasitism
capacity of Trichogramma pretiosum on eggs of
Trichoplusia ni at different temperatures. Acta
Scientiarum Agronomy, 36(4):417-424.
https://doi.org/10.4025/actasciagron.v36i4.17217

Das, G.P. and K.V. Raman. 1994. Alternative hosts of the
potato tuber moth Phthorimaea operculella (Zell.).
Crop Protection, 13(2):83-86.
https://doi.org/10.1016/0261-2194(94)90155-4

Del Pino, M., J.R. Gallego, E. Hernandez Suarez and T.
Cabello. 2020. Effect of temperature on life history
and parasitization behavior of Trichogramma achaeae
Nagaraja and Nagarkatti (Hymenoptera:
Trichogrammatidae). Insects, 11:482.
https://doi.org/10.3390/insects11080482

Irvin, N. and M. Hoddle. 2005. Determination of
Homalodisca coagulate (Hemiptera: Cicadellidae) egg
ages suitable for oviposition by Gonatocerus
ashmeadi, Gonatocerus triguttatus, and Gonatocerus
fasciatus (Hymenoptera: Mymaridae). Biological
Control, 32:391-400.
https://doi.org/10.1016/j.biocontrol.2004.12.007

Knipling, E.F. and J.U. McGuire. 1968. Population models
to appraise the limitations and potentialities of
Trichogramma in managing host insect population.
USDA Technical Bulletin 1387. 44 pp.

Lamichhane, J.R., C. Durr, A.A. Schwanck, M.H. Robin,
J.P. Sarthou, V. Cellier, A. Messean and J.N.
Aubertot. 2017. Integrated management of damping-
off diseases: A review. Agronomy for Sustainable
Development, 37(2):1-25.
https://doi.org/10.1007/s13593-017-0417-y

Mujica, N. and J. Kroschel. 2013. Pest intensity-crop loss
relationships for the leafminer fly Liriomyza
huidobrensis (Blanchard) in different potato Solanum
tuberosum L. varieties. Crop Protection, 47:6-16.
https://doi.org/10.1016/j.cropro.2012.12.019

Rondon, S. and Y. Gao. 2018. The journey of the potato
tuberworm around the world. Pages 17-51. In: Moths:
pests of potato, maize and sugar beet. Farzana Khan
Perveen (ed.), IntechOpen, London, UK. 371 pp.
https://doi.org/10.5772/intechopen.81934

Sudeep, A.B., R. Khushiramani, S.S. Athawale, A.C.
Mishear and D.T. Mourya. 2005. Characterization of
newly established potato tuber moth Phthorimaea
operculella (Zeller) cell line. The Indian Journal of
Medical Research, 121:159-163.

&bl

Al ey Ldli 1998 Lol ey ol b
Trichogramma Jékiall Cilaciaal Alall Cliall ey 4
principium Sygonyaev & Sorokina

e e

73-66 :16 ¢y 2l

[Babi, A. and M. Al-Nabhan. 1998. The influence of
constant temperature on some biological characters of
Trichogramma principium. Arab Journal of Plant
Protection, 16(2):66-73. (In Arabic)].

Ay pdal) Y AailSe Clalul (1991 Ll gal dasa ¢ A g )

Ania 229 Ll ¢ il jae Ao Ol e

[Al-Baroni, M.A.F. 1991. Principles of insect pests control.
Omar Al-Mokhtar University Press, Libya. 229 pp. (In
Arabic).]

Gkl (o Jlaiul 2016 AL 38 Giua ¢S ((lsaal)

Gusall Lo e sl 0 dglally 4l

LK ol 98 sy hkl Sitotroga cerealella (Oliver)

adia 126 .2k dxala el 3))

[Al-Hamdani, A.H.A.T. 2016. The use of some physical and
biological methods for the control of Sitotroga
cerealella (Oliver). PhD. thesis, Faculty of
Agriculture, Baghdad University. 126 pp. (In Arabic).]

oanll dikis ahiinl 2001 . psdd aSl 28 slasd o ilkal)

(Hymenoptera: Trichogramma embryophagum Htg

oin sl &e e 3l & Trichogrammatidae)

daala Aol )l IS ¢ riale Al ol L;q Ephestia

Ania 77 Sy

[Al-Taee, S.A.K.Kh. 2001. The use of egg parasitoid
Trichogramma embryophagum Htg (Hymenoptera:
Trichogrammatidae) for the control of date moth
Ephestia sp. during storage. MSc thesis, Faculty of
Agriculture, Baghdad University. 77 pp. (In Arabic).]

Ualad) @l 5o &iad ALalSial) a8l 2015 Ao dd8a i) 2o

Lepidoptera: ) Phthorimaea operculella (Zeller)

IS o i Aa gkl Ay paall A2l )30 3 (Gelechiidae

Aaia 169 sk dxala Al )3l

[Abdallah, M.A. 2015. Integrated management of potato
tuber moth Phthorimaea operculella (Zeller)
(Lepidoptera: Gelechiidae) in organic agriculture.
PhD thesis, Faculty of Agriculture, Baghdad
University. 169 pp. (In Arabic).]

Aryal, S. and R. Simkhada. 2020. Ovipositional preference
of potato tuber moth and its damage to different
genotypes of potato in free choice condition. Journal of
Agriculture and Natural Resources, 3(2):104-117.
https://doi.org/10.3126/janr.v3i2.32494

(2023) 4 325 4] Alaa oy 2l il 485 U 396


https://doi.org/10.3126/janr.v3i2.32494
https://doi.org/10.4025/actasciagron.v36i4.17217
https://doi.org/10.1016/0261-2194(94)90155-4
https://doi.org/10.3390/insects11080482
https://doi.org/10.1016/j.biocontrol.2004.12.007
https://doi.org/10.1007/s13593-017-0417-y
https://doi.org/10.1016/j.cropro.2012.12.019
https://doi.org/10.5772/intechopen.81934

Vinson, S.B. 1990. Physiological interactions between the Sule, H., R. Muhamad, D. Omar and A.K.W. Hee. 2014.

host genus Heliothis and its guild of parasites. Archives Parasitism rate, host stage preference and functional
of Insect Biochemistry and Physiology, 13:63-81. response of Tamarixia radiata on Diaphorina citri.
https://doi.org/10.1002/arch.94013010 International Journal of Agriculture & Biology,

16(4):783-788.

Received: December 13, 2022; Accepted: February 27, 2023 2023/2/27 : 43 o 488) gall f )G €2022/12/13 :pdiud) gl

397 Arab J. Pl. Prot. Vol. 41, No. 4 (2023)


https://doi.org/10.1002/arch.94013010

