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Figure 1. Some insect stages used in this study. A= insect
larvae, B= insect pupae, C= adults of Lycoriella ingénue,

D= adults of Megaselia halterata.
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Figure 3. Electrophoresis of genomic DNA in 1% agarose
gel (A), and PCR product when using the primers pair that
amplifies cytochrome oxidase C subunit 1 gene (in
mitochondria) in 2% agarose gel. The electrical current
voltage used was 5 V/cm2 for a duration of 1.30 hours. L.i=
L. ingenua and M.h= M. halterata.
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Figure 2. Morphology of the adults of the insect species

Lycoriella ingenue (A) and Megaselia halterata (B).
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Table 1. Molecular diagnosis of the insects L. ingenue and M. halterata depending on the similarity rate of cytochrome ¢
oxidase subunit | (COX1) gene sequences that match some insect strains recorded in the World GenBank.
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GenBank no. of E dad (%) Cldaial) 5 pdadl ey
recorded insects in E Similarity A GenBank no. of Grkaial) g i) Insect
this study Value rate (%) Country matching species Matching species code
MZz021517.1 0.0 100 Japan oL LC278318.1 Lycoriella ingenua AA2
MZ021516.1 0.0 100 Canada xS KY838340.1 Megaselia halterata AA3

EMegaselia halterata voucher BIOUG02539-A09 cytochrome oxidase subunit 1 (COI) gene, pariial cds; mutochondrial

L

L

%Megaselia halterata voucher BIOUG04910-H02 cytochrome oxidase subunit 1 (COI) gene, parti...

i ?Megaselia halterata voucher BIOUG04902-E10 cytochrome oxidase subunit 1 (COI) gene, partia_.

:g U Megaselia halterata voucher BIOUG04913-E08 cytochrome oxidase subunit 1 (COI) gene, partia__
L Megaselia halterata voucher BIOUG04901-B04 cytochrome oxidase subumit 1 (COI) gene, partial cds; mitochondrial

Megaselia halterata voucher BIOUG03258-F07 cytochrome oxidase subunit | (COI) gene, partial cds; mitochondrial
LMegaselia halterata voucher BIOUG02397-B10 cytochrome oxidase subumt I (COI) gene, partial cds; mitochondrial
Megaselia halterata isolate AA3 cytochrome ¢ oxidase subunit I (COX1) gene, partial cds; mitochondrial

Megaselia halterata voucher BIOUG03257-A10 cytochrome oxidase subunit 1 (COI) gene, partial cds: mitochondrial
R .}Megase].ia halterata 1solate 601_2019 cytochrome ¢ oxidase subunit I (COX1) gene, partial cds; mitochondrial

Megaselia halterata isolate Kb18_2019 cytochrome ¢ oxidase subunit I (COX1) gene, partial cds; mitochondrial

el 1 ol il 8 el )yl mns ae M. halterata 5 sl o i ol s sl 4 JS

Figure 4. Genetic relatedness tree based on sequence homology of the insect M. halterata with same insect isolates recorded
in the World GenBank database.

OSciaridae sp. BOLD:ACC2269 voucher BIOUG05921-A12 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochon.
) Lycoriella ingenua isolate ERULing1 cytochrome ¢ oxidase subuait I (COX1) gene, partial cds; mitochondnial
?Lycoriella ingenua voucher ZAFU-SMPGO002 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial
9 '?Lycon‘ella ingenua isolate $29_SW_M_LI cytochrome oxidase subunit I (COI) gene, partial cds; mitochondrial
\3‘ Lyconella ingenua voucher ZAFU-SMPG004 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondnial
@ Lycoriella ingenua voucher ZAFU-SMPG001 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial
) Lycoriella ngenua voucher BIOUG05585-D12 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial
‘@ Lycoriella ingenua mitochondrial COX1 gene for cytochrome c oxidase subunit 1, partial cds, specimen_voucher: NIAE..
OLycoriella ingenua isolate AA2 cytochrome ¢ oxidase subuait I (COX1) gene, partial cds; mitochondrial
OLycoriella ingenuva isolate S150_JH_M_LI cytochrome oxidase subuait I (COI) gene, partial cds; mitochondrial
i)Lycoriella ingenua voucher ZAFU-SMPGO007 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial
JLycoriella ingenva voucher ZAFU-SMPGO0S cytochrome oxidase subuait 1 (COI) gene, partial ¢ds; mitochondrial
:_}‘Lyconella ingenua voucher BIOUG22052-D10 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondnial
'OOI_’I -f“\Lyconella ingenua voucher BIOUG25630-C09 cytochrome oxidase subuait 1 (COI) gene, partial cds; mitochondnial
I Lycoriella ingenua voucher BIOUG05659-E11 cytochrome oxidase subunit 1 (COI) gene, partial cds; mitochondrial
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Figure 5. Genetic relatedness tree based on the sequence homology of the insect L. ingenua with same insect isolates recorded
in the World GenBank database.
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Figure 8. The sites of initial mushroom infestation. A=
infestation that begins in the mushroom stem, B=
infestation that begins in the mushroom cap, C= a
longitudinal section of the mushroom stem showing the
tunnels made by the insect larvae.
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Figure 6. Damage to mushrooms fruit surface caused by
insects. A and B deterioration of mushroom fruits, C
presence of larvae and pupae within the mushroom fruit
tissues.
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Figure 7. Healthy mushroom fruit bodies. A= P. ostreatus,
B=P. erynjii.
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Abstract

Hassan, A.A. and A.R.M. Al-Qaissi. 2022. First Record of the Two Insects Megaselia halterata and Lycoriella ingenua
that Attack Some Edible Mushrooms in Iraq and Assessing the Damage Caused by them. Arab Journal of Plant
Protection, 40(3): 209-214. https://doi.org/10.22268/AJPP-40.3.209214

Invading insects were found in the fruiting bodies of the edible mushrooms Agaricus bisporus and Pleurotus spp. at the mushroom
farm of the Faculty of Agriculture, University of Tikrit, through the presence of holes, necrosis and tunnels in the mushroom fruits. Infested
fruiting bodies containing larvae were collected and insects were reared in the laboratory for the purpose of diagnosis. The phenotypic
diagnosis was confirmed by molecular diagnosis based on the nucleotide sequence of the cytochrome oxidase C subunit 1 gene (in
mitochondria). The two insects were identified as Megaselia halterata and Lycoriella ingenua and were registered in the NCBI database
under the accession numbers MZ021516.1 and MZ021517.1, respectively. This is the first record of these two species in Iragq. The study also
included a description of the damage caused by these two insects on the fruiting bodies of the mushrooms A. bisporus and Pleurotus spp.
Keywords: Molecular identification, mushroom fly, Agaricus bisporus, Pleurotus spp.
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