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ABSTRACT 
    The present work consists of a molecular identification and a detailed description of the red. 
pumpkin beetle, Aulacophora foveicollis Lucas. (Coleoptera: Chrysomelidae) from Erbil. city, 
Kurdistan Region /Iraq. The samples were collect directly by hand through different plants of 
Cucurbitaceae (cucumbers, cucurbit, pumpkin, snake cucumber and melon) during, April 2021 tile 
August 2022. The molecular identification determined that the bands of (550 bp) of mt COI gene 
was amplified with PCR from the A. foveicollis for distinguishing and constructing phylogenetic 
tree. The part of the COI gene of the insect specimens were alimented inside of NCBI GenBank 
by BLAST program, and used to contrast the nucleotide sequenced with other species Aulacophora 
of insect sequences. The results exhibited that the sequences obtained was A. foveicollis identified 
species based on the mitochondrial COI gene. The COI sequence of A. foveicollis was submitted 
to GenBank with accession OP303358 Kafroshi1.The morphological study indicated that the 
apical part of the mandibles with four denticles, inner denticle shorter than the outer. Fourth 
segment of the maxillary palps is oval and as long as the second once. Antennae filiform type 
includes of 11 segments, 11th segment elongated oval, 1.4.times as long as 10th.segment. Tegmen 
Y-shaped. Aedeagus tubular shaped, apical part rounded, basal hood nearly rectangular shaped. 
Some important parts were photographed. Hosts plants, localities and date of collection have been 
mentioned. 
Keywords: Molecular identification, morphological study, Aulacophora foviecollis, Coleoptera, 
Chrysomelidae, Kurdistan. Region -Iraq. 
 

INTRODUCTION 
        Chrysomelidae are the second largest family of beetles and are commonly known as leaf 
beetles with over 55,000 World species in more than 2,500 genera, within seventeen subfamilies, 
in Britain there are 260 species in eleven subfamilies mention by (Cox,1976). The family 
composed of 20 subfamilies as studied by (Suzuki,1996). Red. pumpkin beetle, Aulacophora. 
foveicollis (Lucas), is an important. species of the subfamily Galerucinae, which is the largest of 
the family Chrysomelidae.    They are widespread in all zoogeographic. regions of the world with 
the exception of the Neoarctic and Neotropical regions show that (Hazarika,1951; Azim, 1966). 
Both the adults and larvae are herbivorous and cause serious injury to cucurbits at all stages of 
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plant development (Triplehorn  and Johnson,  2005). The adult beetles feed on the flowers, leaves, 
and sometime the fruits, whereas the larvae feed on the underground stem, roots, and soil-contact 
leaves, thereby greatly reducing yield studied that (Hassan et al., 2012; Begum 
2002). Furthermore, molecular. techniques, morphological keys particularly. DNA-based 
molecular. techniques, are broadly used to resolve. systematic problems in varies organisms, 
including coleopteran pests (Hashemi-Aghdam et al., 2017). The DND of the mitochondrial (Mt) 
has been performed as molecular markers for phylogenetic analyses in organisms due to its simple 
structure of genome. The frequently used 658bp COI segment has been demonstrated to be highly 
informative and benefited for identification species reviewed by (Bergsten et al., 2012; Yang and 
Rannala 2010). The DNA barcoding of some pest its difficult; however, its well worth the effort, 
as it may reflect multiple evolutionary processes. 
   The aims of the study include a molecular identification and a detailed description of red 
pumpkin beetle, Aulacophora foviecollis (Lucas, 1849) 
MATERIAL AND. METHODS  
      The samples. were collected. from different plants of Cucurbitaceae, includes (cucumbers, 
cucurbit, pumpkin, snake cucumber and melon) in different localities of Erbil, Kurdistan region – 
Iraq during April 2021 tile August 2022.  
The steps of DNA extraction of Red pumpkin beetle are: 

First: Molecular identification 
     For the molecular study, the procedure study by (Stephen et al., 1997) was followed.  
 1.DNA Extraction: 
     Genomic DNA was isolated from adult individuals (5 adults), each specimens was extracted by   
ZYMO Quick-DNA Tissue/Insect Microprep Kit manufactured USA- No. D6015 according. to 
manufacturer's. instructions. The genomic DNA was extracted and stored at -20°C. for the 
downstream applications. The purity of DNA was checked using Nanodrop spectrophotometer 
(Thermo scientific UK). 

2. Polymerase Chain Reaction (PCR) Amplification: Cytochrome Oxidase c subunit I (COI): 

      Mitochondrion gene specific primers were designed for the using the sequences of cytochrome 
c oxidase subunit I (Table 1), synthesized by Micro-gene Company (South Korea) then for each 
species were amplified by PCR. The primers yield a band 550bp. PCR amplification for COI was 
performed via extraction of 50 µl of a partial gene to have a final reaction. mixture. containing; 2x 
Taq. DNA. Polymerase. Master. Mix (AMPLIQON. A/S Stenhuggervej.22), was used to amplify 
a partial gene. 10 Picomol (pmol) of pair of primers, DNase. free water. and template. DNA (Table. 
2), by Bioresearch. PTC-200. Gradient thermocycler processes.  
     The PCR program included the 1st steps an initial. denaturation. At for 5 minutes at 95 °C 2nd 
steps 35 cycles of a denaturation. At 40 second for 95°C, a primer annealing. At 40 second for 
60°C, and an extension. at 1 minute for 72°C, and a supplemental extension. at 10 minute for 72°C 
as the final step. then kept at -20 °C for the downstream application.   
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Table (1): Pair of oligo nucleotide of COI 
 
Gene name    

 
Nucleotide Sequences  

 
Product size   

 
Reference 

Cytochrome 
Oxidase c 
subunit I 
(COI)  

Forward C1-J-1718 
 3’ (GGAGGA TTTGGAAATTGATTAGTTCC) 5’ 

550bp  
Simon et al., 
1994 Reverse HCO2198  

5’(TAAACTTCAGGGTGACCAAAAAAT) 3’ 
 
Table (2): PCR reaction mixture for amplification of COI gene. 
No. PCR components Concentration Volume (µl) 
1 Master Mix  2x 25 
2 Forward Primer 10 Pmol 3 
3 Reverse Primer   10 Pmol 3 
4 DNase free Water  - 15 
5 Template DNA  50ng/µl 4 
Total 50  

3. Visualization of DNA fragments  
       After 30 minutes in an electrophoresis electric field, Ethidium bromide intercalating dye is 
added to 1.5% agarose gel in 1X TAE buffer, and the location of bands is determined by examining 
the gel under UV trans-illuminator. 

4. DNA Sequence Analysis 
      The samples of PCR product COI partial gene were sequenced by ABI. Prism. Terminator 
Sequencing Kit. (Applied. Biosystem) at Microgene Center in Korea. Using Finch TV program 
software, COI gene chromatograms were edited and base calls verified. 
5.   Alignment and submission of Sequences 
     The COI gene sequence  were applied to  Basic Local Alignment Search Tool (BLAST) which 
is a searching tool that applies the sequence alignment method 
(https://blast.ncbi.nlm.nih.gov/Blast.cgi),and is available at the NCBI (National Biotechnology 
Information Center) website to comparing and alignment laboratory or query  sequence with other 
biological sequence to find out  more similarity with other targets. 
Second: Morphological identification 
      For collected insects by hand picking and Insect net, then the specimens were killed by freezing 
for 24h.  A detail description of the ten adult samples (6 Male and 4 Female) were reported by 
using dissecting binocular microscope (Human Scope Stereo microscope). The samples were 
positioned in boiling water for 5-10 second to soften the body, and the (head, thorax and abdomens) 
were separated, the head and abdomen were placed in %10 KOH solution, which was placed on 
hot plate then with shaking for 5-6 minutes for dissolving lipids and destroy the muscles, after that 
was washed by distil water for four minutes to reduce alkali. The mouthparts and abdomen were 
placed in glass petri dish after using concentration containing amount of ethyl alcohol %25, %50, 
%75 and %100 respectively for 2 minutes for dehydration of the water then the parts placed in 
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Xylol for two seconds to clear the specimens. Finally, each parts was placed on glass slide with a 
drop of DPX and covered by cover slides, (Mawlood, 1985; Aslan and warchalowski, 2000).    
Through the use of a Samsung Galaxy Not 10 Lite, photographs of habitus and its essential 
components were taken. The sample were kept in the insect museum at the Plant Protection 
Department. in the College. of Agricultural Engineering Science at Salahuddin University in Erbil, 
Iraq. 
RESULTS AND DISCUSSION  

First: Molecular identification   
      The PCR product was electrophoresed and visualized by 1.5% Agarose gel to confirm that the 
desired portion of the partial cytochrome oxidase subunit 1gene has been amplified 3000 bp was 
used as ladder. BioDoc Analyzer's gel documentation image reveals that all selected samples for 
gel electrophoresis exhibited DNA ladder bands of up to 550 bp in length (Fig.1). 
    Mitochonrion gene specific primers were designed (universal primer) for the using the 
sequences of cytochrome c oxidase subunit I Synthesized by Micro-gene Company (South Korea) 
The primers could yield a band ~550bp. The PCR product was electrophoresed and visualized by 
1.5% Agarose gel. (Fig.1)  

 
Fig1. PCR amplification of partial. cytochrome.  C. Oxidase I gene region of A. foveicollis Lane 
M; indicate: ladder lanes number 1 – lanes number 4: 550 bp of PCR products of from insects and 
C is negative control  
Partial cytochrome c  oxidase I Sequenced gene 
     DNA sequencing, using only forward primerC1-J-1718 was performed separately by ABI 
3130X genetic analyzer (Applied Biosystem). The PCR products of the five samples were used as 
a source of DNA template for sequence specific PCR amplification. (Fig.2) 
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Fig. 2: The chromatogram partial sequence mitochondrial cytochrome c subunit one 

Molecular Identification of Aulacophora foveicollis  

      The BLAST program from Gen bank (http://blast.ncbi.nlm.nih.gov/) is fed 550-bp COI 
sequence samples. Applied for compeering our amplified sequences with sequences of other 
species Aulacophora (Stephan et al., 1997) The BLAST results revealed that the query sequence 
with the highest identity was the insect identity record in the NCBI gene bank. These aliments 
indicate to submit our query sequences to the NCBI Gen bank, and the accession numbers are 
listed in the table below. 
Table (3) partial COI gene sequences in NCBI and alimented with same sequences after 
submission 
 
Insect identified 

 
Accession         
Numbers 

 
Query Cover 
% 

 
Identic Number 
% 

Accession. 
Number of 
BLAST 
Identification. 

 
 
Aulacophora  foveicollis 

 
 
OP303358 

100 100 KP851141 
100 100 KP898252 
99 99 MH423247 
99 99 OL853840 
99 99 ON898305 

 
Phylogenetic inferences 
     The COXI nucleotide sequence-based phylogenetic analysis revealed the expected grouping of 
the four investigated insect species. Based on sequence divergence similarity data and a formed 
phylogeny, it was determined that species belonging to respective genera were closely related. The 
species grouped in one cluster with high similarity of into GenBank insect species (Fig.3). 
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Fig. 3 Phylogenic tree of Aulacophora foveicollis samples from Iraq: Kurdistan region . The 
phylogenic analysis was prod using MLm with the Tamura-Nei model in MEGA11 software and 
bootstrap analysis with 100 replicates. As input data, partial DNA sequences of concatenated 
partial COXI mitochondrial gene were utilized.      
The DNA barcoding of any pest may be difficult, but it is well worth the effort, as it may recognize 
various evolutionary processes. Sequenc of the COI gene of Aulacophora species was performed 
for accurate identification. Using a gel documentation system, the relevant COI gene amplified by 
PCR was visualized. The phylogeny is studied. There are approximately 187 species of 
Aulacophora in the world. It is the second most prevalent genus in Sundal, with 47 species 
indicated (Anand and Cox 1986; Barroga and Mohamedsaid, 2002). No research has been 
conducted on the phylogenetic of Aulacophora as of yet. In 1971, Qureshi examined the functional 
histology and morphology reproductive system of the adult pumpkin beetle, Aulacophora 
foveolata (Lucas), and commented on their phylogenetic significance (Suzuki 1988). (Das et al., 
2020) study the molecular identification using DNA barcoding to recognize three species of 
Aulacophora (A. indica, A. lewissi and Aulacophora foveicollis) was attacked Bangladesh's 
horticultural crops also using phylogenic tree both species A. foveicollis and A. indica were 
neighbor and cluster in same groups and A. lewisii originated to another group. 

Second: Morphological identification 
Aulacophora foveicollis (Lucas,1849)  
Synonyms: Galleruca foveicollis Lucas,1849; Raphidopalpa foveicollis (Lucas, 1849); Galleruca 
nigriventris Rosenhauer, 1850; Raphidopalpa africana Weise,1903; Aulacophora africana 
(Weise,1903). 
Description  
Body: (Fig.4a) Oval, length 5.8-8.2 mm, width 2.8-3.1 mm, brightly yellow-orange color.  
Head: Spherical shaped, dark brown, dark brown sutural edge, length 0.5-0.7 mm. Eye dark 
brown, round, high convex, length 0.1-0.3 mm. Vertex concave, orang-brown, with low dense of 
small punctures. Fronse flat, orang-brown, with low fine punctures. Clypeus flat, orang-brown, 
triangular shaped, lateral part without punctures, surface with pale white setae. Coronal suture 
present Y-shaped. Antenna (Fig.4 b) filiform, length 3.8- 4..2 mm, yellow-orange, 1st segment cup 
shape, 2.3 .times as long as 2nd .segment, with short white setae, 2nd segment. slightly rounded, 
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segment. 11th oval elongated, 1.4 .times as long as 10th segment. Labrum. (Fig.4c) yellow- brown, 
length.. 0.3-0.4 mm, transverse ovoid, surface with 14-17 of yellow setae, anterior margin straight, 
posterior margin slightly emarginated. Mandible (Fig.4d) pale brown- brown, length. 0.5-0.6 mm, 
extreme sclerotized., apical parts with four teeth, inner teeth shorter than the outer, dorsal area with 
low dense of short yellow. setae. Maxilla. (Fig.4e) pale yellow- pale brown, 1st segment of 
maxillary palp small slightly triangular shaped, 2nd segments 4.2. times as long as 1st. segment, 
4th.segment elongated oval, 1 times as long as 3rd. segment, distilacina flat, disk shaped, abundantly 
sclerotize, apically bear high density of short pale yellow setae. Labium. (Fig.4f) pale yellow- 
brown, prementum transvers spherical shaped, 3rd. segment of labial palp elongated oval, 0.6 times 
as 2nd. Segment.  
Thorax: Prothorax (Pronotum) yellow-orange, slightly cup shapes, surface with deep transvers 
depression in the middle, moderately of irregular randomly puncture, anterior. margin low 
concave, posterior. margin semi- round, anterior angle nearly rounded, posterior angle acute. 
Procoxal. cavity open, anterior part of prosternum nearly low concave, with dense row of short 
yellow setae, prosternal process acute at the middle, surface with moderate irregular punctures. 
Scutellum pale yellow- orange, triangular, anterior margin nearly straight, posterior margin 
circular shaped, surface with low dense fine irregular puncture. Elytra (Fig.4g) brightly yellow- 
orange, length 4.5-4.9 mm, surface with high dense irregular randomly punctures, laterally margin 
twilight orang, epiplural with low dense. of fine. punctures. Legs yellow- brown, fore legs (Fig.4 
h) coxa cup shaped, with low fine puncture and low short yellow setae, tibia cylindrical length 1.3-
1.8mm, surface with row high short yellow spines, apical part bears one short black spure, fore 
tarsus 5 segments, 1st. segment 1.5 times as long as the 2nd. Middle legs resembles to the fore legs 
except, Coxae put shaped, length tibia 1.4-1.5 mm, puncture and short yellow setae and 1st. tarsus 
nearly 2 times as long as the 2nd. tarsus. Hind legs resemble to the fore legs except, coxae boat 
shaped, tibia tubular shaped, length 1.8-1.9 mm, and 1st. tarsus 2.5 times as long as the 2nd tarsus. 
fore and hind femur oval elongated; claws hook shaped, brown color. 
Abdomen: Yellow- pale brown, slightly oval, length 2.8-3.8 mm, posterior margin of 5th sternite 
bilobed, posterior margin of 6th tergite rounded. Spiculum gaster pale brown, nearly V- shaped, 
apical part jointed. 
 Male genitalia (Fig.4 i, j) 
     Aedeagus Yellow- browns, tubular shapes, length 1.8- 2.5 mm, apical part rounded, basal hood 
Pale brown, nearly sclerotized, slightly rectangular shapes. Tegmen dark brown, Y-shapes, show 
at the middle part of aedeagus.  
Female: Resemble to male except, the length 8.4-9.5 mm larger than the male, posterior margin 
of 6th tergite slightly emarginated, posterior margin of 5th sternite emarginated. 

Examined specimens: The sample were collected in different localities of Erbil. governorate 
(Qushtapa, Grdarasha, Ifraz, Kawrgosk, Dugrdkan and Seberan), during April 2021 and August 
2022. The specimens were collected by hand picking and insect net on many plants of Cucurbitacea 
(Snake cucumber, Cucurbita, Cucumber, Melon, Pumpkin, Zucchini and Squashes). 
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Conclusion 
     Based on the analyses of our various datasets, we have come to the conclusion that the bands 
of (550 bp) of the gene of mt CO1 gene was amplified with PCR from the Aulacophora foveicollis 
for distinguishing and constructing phylogenetic tree. The part of the COI gene of the insect 
specimens were alimented inside of NCBI GenBank by BLAST program, and used to contrast the 
nucleotide sequenced with other species Aulacophora of insect sequences. Our study confirms the 
high potential of DNA sequence data for successful species identification of even closely related 
red pumpkin beetle species. The results study indicated showed the widespread of the species in 
Kurdistan Region- Iraq and the important characters of the species are antennae filiform consists 
11 ,11th segment elongated oval, 1.4.times as long as 10th.segment. Tegmen Y-shaped. Apical part 
of aedeagus is rounded, basal hood nearly rectangular shaped. Therefore, it is necessary to 
comprehensive survey of different regions of Iraq, to collect the samples and update the database 
of the family Chrysomelidae.    
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Fig.4: Aulacophora foveicollis             a. Habitus  (Dorsal view)  ( 8  X)                     b. Antenna      c. 
Labrum          d. Mandible       e. Maxilla           f. Labium          g. Elytra              h. Fore legs              
i. Male genitalia (Lateral view)            j. Male genitalia (Dorsal view)                                      Scale 
bar : b, g, and h  = 1mm ; c, d, e, f, i, and j = 0.25 mm. 
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