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ABTRACT

The common house fly, known as Musca domestica, has been acknowledged to
carry and spread numerous contagious illnesses. The purpose of this investigation
is to uncover the extent of the house fly's involvement as a carrier of harmful
bacteria that can lead to diseases in both humans and animals. To accomplish this
goal, a collection process was conducted using manual traps from March 2023 until
July 2023. | collected house flies from various locations in Thi Qar province. A total
of 370 samples were gathered, out of which 270 flies were utilized to isolate
bacteria from both the outer and inner surfaces. To identify the house flies, | sent
100 of them to the Natural History Museum at the University of Basra. The current
study recorded among 270 flies 104 (38.52%) have not bacteria, while 166
(61.48%) have bacteria. The results were recorded the highest isolated bacteria
from outer surface 94 (34.81%) and 72 (26.67%) from inner surface, in contrast the
lowest negative bacteria were from outer surface 41 (15.19%), and 63 (23.33%)
inner surfaces. The study recorded the highest number of isolated bacteria were
from Arido 23 (8.52%), followed in both Al-Shargiyah and Altathhia 22 (8.15%),
followed by Shuhadda, Ur and Summer 21 (7.78%), while the lowest isolated
bacteria were in Shmoukh 4 (1.48%,), followed in both Aledara almahaleia 14
(5.19%). The current study recorded the most isolated bacteria was P. vulgaris 21
(20.19%), followed by P. mirabilis 18 (17.31%), followed by S. aureus 11 (10.58%),
in contrast the lowest isolated bacteria were P. stuartii 1 (0.96%), followed by both
S. paucimobilis and S. maltophilia 2 (1.92%).
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INTRODUCTION

The common house fly, scientifically known as M.
domestica Linnaeus, can be found buzzing around in human
houses, places where food is made, hospitals, restaurants,
food markets, poultry and livestock farms, and various other
domestic spaces or structures Klakankhai (2022). These
little buggers are quite a nuisance to people, as well as to
poultry, livestock, and other farm animals. Due to their
habits and way of life, flies are known to be carriers of
disease-causing microorganisms both mechanically and
biologically. What makes the housefly particularly
worrisome 1s its fondness for our food Wilson (2021). Flies
have a natural inclination towards decomposing plants and
animal organisms, which leads them to interact with various
ecosystems, litter, and animal feces Davies et al., (2016).
The areas that witness a substantial presence of manure or
compost, particularly those lacking in human sanitation and
kennels, serve as the primary breeding grounds for house
flies and the concurrent propagation of bacteria EI-Ghwas et
al., (2021).

House flies are notorious carriers of various dangerous
diseases, including anthrax, ophthalmia, tuberculosis,
cholera, typhoid fever, and infantile diarrhea. They have the
ability to transmit these illnesses between humans, animals,
and vice versa Akter et al., (2017). Researchers have
discovered over 130 pathogens on the surface of house flies,
primarily bacteria. This highlights the critical role played by
these insects in spreading harmful diseases Manickkam and
Moses (2023).

When it comes to the transfer of disease-causing
organisms by insects, such as house flies, every nook and
cranny on their exterior can potentially serve as a mode of
transportation for these tiny germs Ranasinghe (2023).
Thus, the extent to which a specific body part of a house fly
contributes to the spread of these microbes depends on its
ability to carry out various tasks: capturing the germs,
retaining them during travel, ensuring their infectivity
remains intact, and ultimately depositing them onto either a
new host or a surface that may come into contact with the
host Yap et al., (2008). Grown-up flies function as carriers
for certain diseases, carrying them from one place to another
by interacting with the host. The transmission of diseases
happens when the pathogens are dislodged from the fly's
outer covering, through regurgitation or by contaminating
surfaces with their feces. It has been reported that houseflies
play a substantial role in spreading viruses Fayyaz et al.,
(2021).

The conduct of house flies heightens their ability to
transmit bacterial pathogens. They dwell in close proximity
to individuals (synanthropic) or within their abodes
(endophilic cosmopolitan), and they chiefly sustain
themselves by consuming animal and human excrement
(coprophagic) as well as decaying substances, like trash
Igbal et al, (2014). C(mscqucntlyall stages of their life
cycle may be exposed to various pathogens in unsanitary
environments, which can then be mechanically transferred
to humans. In the span of their lives, adult flies can traverse
up to 20 miles, signifying their ubiquitous presence in the

surroundings and their adeptness at dispersing pathogens
from unhygienic zones into people's residences and places
of employment and recreation Yin et al., (2022

METHOD

Collection of flies

I went around various places in Thi Qar province, like
Aledara almahaleia, Al Sharqiyah, Arido, Batha, Shmoukh,
Shuhadda, Sumer, Tathhiah and Ur to gather house flies. I
managed to collect a total of 370 samples by using a
manual insect trap. As soon as I caught the flies, I sorted
them into equal groups and placed them in glass tubes.
Without wasting any time, I swiftly transported the tubes to
the laboratory. To render the flies inactive, I put them in a
freezer set at a chilling temperature of 0°C for a duration of
3 minutes Hasaballah (2021). House flies were identified by
sending 100 flies to the Natural History Museum at the
University of Basra. The flies have been identified as
belonging to the class: Insect, order: Diptera, suborder:
Cyclorrhapha, family: Muscidae, Genus: Musca, Species:
M. domestica.

Culture and isolation of bacteria from house flies

The bacteria were cultured from 270 adult house flies
that were collected in twiFways:

The first: By adding 5 ml of distilled water to a test tube
containing the adult house fly's external surface, we then
cultured the bacteria. The next step involved shaking the
mixture and taking a swab with a loop to streak it on
MacConkey and blood agar. After incubating for 24 hours
at 37°C, we obtained our results Hassan et al., (2022).

The second: The process involved collecting the
bacteria from inside the adult flies, which was done by
putting it in a test tube and sterilizing the outer surface with
ethanol. After letting it dry, the fly was crushed and its
internal entrails were extracted. Then, 5 ml of d.w. were
added and shaken before taking a swab with a loop and
Sll‘Cilkil‘]Gil on MacConkey medium and blood agar.
Finally, it was incubated for 24 hours at 37°C Nwangwu et
al., (2013)

Laboratory Diagnosis
Characteristic of Cultural Isolations

We examined the traits of the colonies that were
separated and studied after we cultivated and purified the
bacterial isolates on culture media. Our investigation
involved using various types of agar, such as MacConkey
Agar, Blood

Agar, and Mannitol Salt Agar. We looked at
characteristics such as shape, size, texture, color, edges, and
heights to understand more about these isolated bacterial
colonies Yaseen et al., (2019).
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Microscopic Characteristics

We took a closer look at the microorganisms by using a
microscope once we had stained them with Gram stain. To
do this, we spread a few bacteria from a colony onto a clean
slide with a drop of normal saline. Then, we applied heat to
fix them in place and proceeded to stain them with crystal
violet, lodine, alcohol, and safranine. Finally, we examined
them under oil immersion.
Identification of Bacterial Isolates using Confirmatory
Tests API-20 E System

According to the Manufacturer's Instruction Kit
(BioMrieux), the API 20E system was utilized for
Enterobacteriaceae. The 20 tests included in the kit were
the Beta-galactosidase test (ONPG),  Ornithine
decarboxylase test (ODC), H2S production test (H2S),
Lysine decarboxylase test (LDC), Urease test (URE),
Indole production test (IND), Arginine dehydrolase test
(ADH), Citrate (CIT), Tryptophan
deaminase test (TDA), This test was conducted in
guidelines.

utilization  test
accordance  with  the  manufacturer's
(BioMerieux, France) as following:
A single isolated colony (from a pure culture) was
suspended in sterile D.W.
1. Please fill these compartments completely with the
bacterial suspension.
2. Please ensure that the ADH, LDC, ODC, H2S, and URE
compartments are filled with sterile oil.
3. The container containing the strip was sealed shut and
placed in an incubator set at a temperature of 37°C. It
remained there for a period of 18-24 hours.
4. After the incubation period, the necessary substances
were ia()duced into their respective tubes: a drop of
Kova's reagent was added into the IND tube, and a drop of
TDA reagent was added into the TDA tube. The result was
then observed without delay. Additionally, a drop of VPI
reagent followed by a drop of VP2 were directly introduced
into the VP tube. After waiting for 10 minutes, the result
was read. Subsequently, all the obtained results were
carefully documented and compared with the company
index based on numerical profiles. Every strip was divided
into seven segments, and within each segment, there were
three tests labeled as 1, 2, and 4. While the positive tests
were assigned distinct numbers, the negative test was
assigned the number zero. Ultimately, in the end result,
there are seven numbers that can be compared with the
index to determine the genus and species of the bacterial
lates.
Identification of Bacterial Isolates using Vitek 2 System
The Vitek 2 system was employed to verify the recognition
of bacterial isolates belonging to both gram negative and

gram positive categories. To accomplish this task, a
distinctive diagnostic kit tailored for this particular system
was utilized. This kit includes a diagnostic card specifically
designed for gram-negative and gram-positive bacteria,
comprising a total of 64 slots. Each slot contains a dry color
indicator that interacts with the provided sample. The
system meticulously registers these alterations, which are
caused by the growth of bacteria within the holes. By
analyzing the resulting changes in color, the Vitek 2 system
then proceeds to identify the bacterial sample in accordance
with the instructions laid out by BioMerieux.

RESULT AND DISCUSSION

Isolation Bacteria from Flies

The current study involved 270 flies were classified in to
two part 135 of flies used for isolation bacteria from outer
surface and the other 135 flies used for isolation bacteria
from inner surface, the current study recorded among 270
flies 104 (38.52%) have not bacteria, while 166 (6148%)
have bacteria, the results also noted a significant difference
between bacterial isolation at p. value < 0.05 as in Figure 1.

Flies

[166]

w Negative Bacteria  wiPositive Bacteria

FIGURE 1. Isolation of bacerial from flies

Prevalence of Bacteria According to Their Site on

FIi@

The results of the current study recorded the highest
isolated bacteria from outer surface 94 (34.81%) and 72
(26.67%) from inner surface, in contrast the lowest negative
bacteria were from outer surface 41 (15.19%), and 63
(2333%) inner surfaces, the study also a significant
difference between bacterial isolation according to site of
sample at p. value <0.05, as in Table 1.

=3
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TABLE 1. Prevalence of bacteria according to site sample flies

Site Outer surface Inner surface Total

Sample No. % No. % No. %

Negative

bacteria 41 15.19 63 23.33 104 38.52

Positive

bacteria 94 34.81 72 26.67 166 61.48

Total 135 50.0 135 50.0 270 100
CalX’=7.52 TabX’=3.84 DF=1 p.value 0.006

TABLE 3. Prevalence of bacteria according to location of flies' sample

Prevalence of Bacteria According to the Site of the Flies
Sample

TABLE 2. Prevalence of bacteria depends on location of fly sample

Negative Positive

Sampﬂle b:giaerla bacteria Total
Location No. % No. % _ No. %
Ur 9 300 21 778 30 111
Sumer 9 300 21 778 30 111
Batha 12 400 18 667 30  11.1
Shmoukh 26 8667 4 148 30 111
Al-Sharqyah 8 2667 22 815 30  11.1
Tathhia 8 2667 22 815 30  11.1
Arido 7 2333 23 852 30 1141
Aledara 16 5333 14 519 30  11.1
almahaleia
Shuhadda 9 300 21 778 30 111
Total 104 3852 166 61.48 30 100

CalX2=41.4 TabX?= 1551 DF=8 p.value < 0.001

The current results recorded the highest isolated bacteria
were from Arido 23 (8.52%), followed in both Al-
Sharqiyah and Altathhia 22 (8.15%), followed in Shuhadda,
Ur and Summer 21 (7.78%), while the lowest isolated
bacteria were in Shmoukh 4 (148%), followed in both
Aledara almahaleia 14 (5.19%), the study also a significant
difference bareen bacterial isolation according to location
of sample at p. value <0.05, as in Table 2.

Prevalence of Bacteria According to Location of Flies
Sample
The current results recorded the most isolated bacteria

were from outer surface of flies 94 (56.63%), while the
lowest isolated bacteria from inner surface 72 (43.37%),
that
collected from Shmoukh, Aledara almahaleia, Sumer, Ur,
and Shuhadda, the study also a significant difference
between la:tcriell isolation according to location of flies’
sample at p. value < 0.05, as in Table 3.

also, recorded the most flies have bacteria were

Inner surface Outer Total
surface

No. Yo No. Yo No. Yo
Ur 9 42.86 12 57.14 21 12.65
Sumer 10 47 .62 11 52.38 21 12.65
Batha 7 38.89 1 61.11 18 10.85
Arido 2 50.00 2 50.00 4 2.41
Al-
Shargiyah 15 68.18 7 31.82 22 13.25
Aledara 5§ 2273 17 7727 22  13.25
almahaleia
Shmoukh 8 34.78 15 65.22 23 13.86
Tathhiah 8 57.14 6 42.86 14 8.43
Shuhadda 8 38.10 13 61.90 21 12.65
Total 72 43.37 94 56.63 166 100

CalX?=55.7 TabX?=15.51 DF=8 p. value <0.001

Identification of Isolated Bacteria

The current study recorded the most isolated bacteria
was P. Vulgaris 21 (20.19%), followed by P. mirabilis 18
(17.31%), followed by S. aureus 11 (10.58%), in contrast
the lowest isolated bacteria were P. stuarti 1 (0.96%),
followed by both S. paucimobilis and S. maltophilia 2
(1.92%), as in Figure 2.

Isolated Bacteria
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FIGURE 2. Identification of Isolated Bacteria.

Prevalence of Isolated Bacteria According to Site of
Fli§JSample

The results of present study showed that the most
isolated bacteria were P. vulgaris and P. mirabilis from
outer surface 17 (10.24%) and 14 (8.43%), respectively.
Also, the most 1solated bacteria from inner surface were P.
vulgaris and P. mirabilis 12 (7.23%) and 10 (6.02%), while
the lowest isolated bacteria were S. maltophilia 2 (1.20%),
from both outer and inner surface, this study also a non-
significant difference between belclel isolation according
to location of flies’ sample site at p. value < 0.05, as in
Table 4.
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TABLE 4. Prevalence of isolated bacteria according to site of flies

sample

Bacterial Inner surface  OUt€r Total
Snecies surface

pe No. % No. % No. %
A hydrophila 3 181 5 301 8 482
A.hydrophila 3 181 6 361 9 5.42
E. cloacae 5 301 6 361 11 663
E. sakazakii 4 241 5 301 9 5.42
K.pneumoniae 6 361 7 422 13 7.83
Pantoea spp 3 1.81 5 3.01 8 4.82
P. mirabilis 10 602 14 843 24 1446
P. vulgaris 12 723 17 1024 29  17.47
P. stuarti 3 181 1 060 4 242
P.aerginosa 6 361 8 482 14 843
S. paucimobilis 3 181 3 181 6 361
S. aureus 8 482 9 542 17 10.24
S. xylosus 4 241 6 361 10 6.02
S.maltophiia 2 120 2 120 4 241
Total 72 4337 94 5663 166 100

CalX2=2.68 TabX2=22.23 DF=13 p.value 0.999

M. domestica, commonly known as the common
house fly, has a strong association with humans and can be
found in various regions across the globe Dawaye (2024).
The growth of its larvae occurs in decaying organic matter
like fecal sources, while adults have a diverse diet that
mncludes human and domestic animal food, waste, and
excrement Salem and Attia (2021). Moreover, these adult
flies serve as carriers for disease-causing agents that pose
threats to both humans and domestic animals Hassan et al,
(2021).

House flies possess the ability to mechanically
transmit harmful pathogens that have an adverse effect on
the well-being of both humans and animals. The daily flight
behavior of house flies, which includes dispersal flights,
undoubtedly plays a significant role in their capacity to not
only cause annoyance but also propagate disease-causing
agents Brewer et al., (2021).

House flies are most active during the day, but they
prefer to find a place to rest overnight as the sun begins to
set. During these resting hours, they take a break from their
buzzing and flying, possibly because they sense the
temperature changing with the arrival of night.
Interestingly, their flight patterns differ depending on the
season. In cooler months, their activity follows a single
peak, while in hotter months, it shows a two-peaked.

CONCLUSION

1. The prevalence and occurrence of bacteria in all
studied environments is evidence of house fly
prevalence.

2. Healthcare and hygiene play an important role in
reducing environmental pollution and limiting the
spread of disease-carrying insects.

3. House flies can spread disease germs through various
parts of the body, both internally and externally.

AUTHOR CONTRIBUTIONS
All authors played arole in the preparation of this article.

FUNDING

This research uses independent funding from the researcher.
THANK-YOU NOTE

Thanks are given to those who assisted in this research.

REFERENSI

Akter, T., Ahmed, 5., & Das, B. R. (2017). Camriage of multi-drug resistant
Gram-negative pathogenic bacteria by the house fly Musca domestica.
Dhaka University Journal of Biological Sciences, 26(1), 91-99. DOI:
10.3329/dujbs v26i 1 46354

Brewer, N., McKenzie, M. §., Melkonjan, N., Zaky, M., Vik, R_, Stoffolano, J.
G., & Webley, W. C. (2021). Persistence and Significance of Chlamydia
trachomatis in the Housefly, Musca domestica L. Vecter-Borne and
Zoonotic Diseases, 21(11), 854-863_ doi: 10.1089/vbz.2021.0021.

Davies, M. P., Anderson, M., & Hilton, A. C. (2016). The housefly Musca
domestica as a mechanical vector of Clostridium difficile. Jowrnal of
Haospital Infection, 94(3), 263-267. doi: 10,1016/ jhin 2016 08023,

Dawaye, D. A, Djaouda, M., Mune, M. A. M., & Fils, E. M. B. (2024).
Biodiversity and dynamics of synanthropic fly communities in the Sudano-
Sahelian zone of Cameroon. International Journal of Tropical Insect
Secience. DOL: 10.21203/rs 3 rs-3358322/v]

El-ghwas D. E., Al-Masser, A. 5., & Al-Sheikhy, A. A. (2021). Bacillus
endolithicus and Bacillus paramycoides: new isolates from housefly Musca
domestica in Saudi Arabia. Biodiversitas Jowrnal of Biological Diversity,
22(10). doi: 10.13057/biodiv/d221011

Fayyaz, A., Zahoor, M. K., Ashraf, A_, Zahoor, M. A, Rasul, A, Mujeed, H.
N., & Khalil, N. (2021). House fly, Musca domestica { Diptera: Muscidae)
acts as a mechanical vector for newcastle disease of poultry in Faisalabad,
Pakistan. Pak J Zol, 5444, 1-4. DOI:
10.17582 journal pj=/20190215080254

Hasaballah, A. L. (2021). Impact of patemal transmission of gamma radiation
on reproduction, oogenesis, and spermatogenesis of the housefly, Musca
domestica L. (Diptera: Muscidae). International Jowrnal of Radiation
Biology, 97(3), 376-385. doi: 10.108000553002.2021 1864046,

Hassan, A. O., Uyigue, P. O., Akinleye, A. C., & Oyeromi, 0. B. (2021). The
role of common howsefly as a mechanical vector of pathogenic
microorganisms. Achievers Journal of Scientific Research, 3(1), 261-269.
Retrieved from
https:/fachieverssciencejournal orgfajosrojs/index. php/ajosr/article/view/2 |

Hasssan, A. O., Obeagu, E. 1., & Olamijuewon, P. B. (2022). Evaluation of
different microbial pathogens associated with the external surfaces of
houseflies and to determine the antibiotic susceptibility pattem of recovered
bacterial pathogens in Owo. Int. J. Curr. Res. Med. Sei, 8(1), 1-13.DOI:
http:/fdx doiorg/10.22192/jerms. 2022 08 01.001

Igbal, W., Malik, M. F., Sarwar, M. K., Azam, L., Iram, N., & Rashda, A.
(2014). Role of housefly (Musca domestica, Diptera; Muscidae) as a disease

vector; a review. Jowrnal of Entomology and Zoology smdies, 2(2), 159-

Journal of Medical Laboratory Science Tech

y) | medicra.

dex.php/medicra Juli 2024 [ Volume 7 [ lssue 1




Hussein Anad Lhoak

Role of House Fly

163, Retrieved from
https:/fwww entomoljournal com/vol2Issue2/pdf/33.1.pdf

Klakankhai, W. (2022). Musca domestica L. Diets, Botanical Control of
Muscid Flies (Muscidae) and Detection of Escherichia coli from Filth Flies
in Local Markets of Hat Yai District, Songkhla Province (Doctoral
dissertation, Prince of Songkla University).

MacFaddin, J. F. (2000). Biochemical tests for identification of medical
bacteria, williams and wilkins. Philadelphia, PA.

Manickkam, J., & Moses, 1. P.{2023). Immunotoxicity of methanol extract of
Entomopathogenic fungi, Aspergillus niger (OMS514698) against House fly
(Musca domestica) larva. Enrope PMC, 1, doi: 10.21203/rs.3.rs-243272 1 /v ]

Nwangwu, U. C., Onyido, A. E., Egbuche, C. M., Iwueze, M. O., & Ezugbo-
Nwaobi, L K. (2013). Pamsites Associated with wild-caught houseflies in
Awka metropololis. JOSR J Pharma Biol Scie, 6(1), 12-19. Retrieved from
hitps:/fwww researchgate net/publication/271 204448 Parasites_Associated
_with_wild-caught_houseflies_in_Awka_metropololis

Ranasinghe, H. A. K., Perers, E. H. L., Mudalige, M. D. D. W, Perera, W. A
N. 5., Hasangika, M. G. P. G., Prarthana, W. M. P., & Divyanjali, D. G. R.
(2023). Detection of mechanically transmitted bacteria by Musca domestica
(Diptera: Muoscidae) in Malabe Medical Officer of Health (MOH) D
Sri Lanka. Journal of Science of the University of Kelaniva 16(02):105-112.

Retrieved from
https:/fwww researchgate net/publication/377782419_Detection_of_mechan
ically_transmitted_bacteria_by_Musca_domestica_Diptera_Muscidae_in_
Malabe_Medical Officer_of_Health. MOH_Division_Sri_Lanka

Salem, H. M., & Attia, M. M. (2021). Accidental intestinal myiasis caused by

Musca domestica L (Diptera: Muscidae) larvae in broiler chickens: a field
study. International Journal of Tropical Insect Science, 41(2), 2549-2554.
DOIL: 10.1007/542690-021-00492-w

Wilson, L (2021). A Critical Analysis of Effective Prevention and Control.
environment, 5(1).

Yap, K. L., Kalpana, M., & Lee, H. L. (2008). Wings of the common house fly
(Musca domestica L.): importance in mechanical transmission of Vibrio
cholerae. Trop Biomed, 25(1), 1-8.
hitps://pubmed ncbinlm nih.govw/ 18600198/

Yin, J. H., Kelly, P. J.. & Wang, C. (2022). Flies as vectors and potential
sentinels for bacterial pathogens and antimicrobial resistance: a review.

Veterinary Sciences ,9(6), 1-10. doi: 10.3390/vetsci9060300

Retrieved from

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2024 Lhosk and Al-Awadi. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). This is an
open-sccess  article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this jour- nal is cited, in accordance with
accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.

Medicra (Journal of Medical Laboratory Science Technolo

| medicra.umsida.a

wdex.php/medicra Juli 2024 [ Volume 7 [ lssue 1




Role of House Fly, Musca domestica (Diptera: Muscidae) as a
Mechanical Vector of pathogenic Bacteria in Thi Qar Province

ORIGINALI

TY REPORT

4,

Ay 2% (K

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY S

OURCES

.

www.researcherslinks.com

Internet Source

(K

=)

bmcpublichealth.biomedcentral.com

Internet Source

(K

e

www2.mdpi.com

Internet Source

(K

-~

sciences.uodiyala.edu.ig

Internet Source

(K

e

Submitted to Chester College of Higher

Education
Student Paper

(K

animalsciencejournal.usamv.ro

Internet Source

(K

Exclude

Exclude

guotes On Exclude matches <1%

bibliography On



