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Abstract: The fowl tick Argas (Persicargas) persicus (Oken, 1818) (Acari: Argasidae) is an obligate poultry
ectoparasite. It has negative effects on chicken productivity and probably kills birds due to heavy infestation
and transmitting diseases such as avian borreliosis. The study aimed to determine the seasonal distribution of
argasid ticks in different poultry farms at Jeddah, Saudi Arabia. Five chicken farms in Jeddah Governorate, Saudi
Arabia were investigated for tick infestation during the period from Jun 2017 to May 2018. The A. persicus ticks
were collected from the cracks, crevices and on birds. The ticks in cracks and crevices were trapped by 30
traps/farm. The ticks on birds were picked by strong forceps. Furthermore, the hen number, hen age, hen
weight, egg production, egg weights were recorded. Infestation rate of 4. persicus that comes from the total
number of ticks in 30 traps per farm was calculated. A total of 7290 ticks; 2890 adults, 3432 nymphs and 968
larvae were recorded in four farms, while the fifth farm was free from any infestation during all seasons. There
is a positive correlation between the average numbers of 4. persicus ticks and the average number of the hen
during the study period (r= 0.589 - 0.953). Moreover, there is a negative correlation between the average
numbers of A. persicus ticks and the following parameters independently; the average of hen weight
(r=-0.551 - -0.981), daily egg production (-0.101 - -0.606) and egg weight (-0.143 - -0.977). The fowl tick A.
persicus causes a huge problem in Baladi chicken farms in Jeddah governorate. Therefore, it is recommended
to implement a control program to improve their productivity.
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INTRODUCTION

The fowl tick Argas (Persicargas) persicus (Oken,
1818) (Acari: Argasidae) is a soft tick that has spread
throughout the continents including Africa (e.g. Egypt;
Senegal, Zimbabwe, Ethiopia, Kenya, Algeria, ), Asia
(e.g. Turkey, Iran, ), Europ (e.g. Italy), Australia and 21
American countries [1-14]. It is an obligate poultry
ectoparasite, where, it infests mainly domestic fowls,
turkeys, ducks, and geese. It also attacks pigeons, wild
birds and rarely human [8, 15-18].

The A. persicus female lays 6-7 egg batches during its
lifetime, (20-100) egg per batch that is laid after a blood
meal. After three weeks, eggs hatch to larvae which feed
on a host for 5-10 days. The larvae detach from the host
and molt to nymphs in cracks and crevices in the poultry

house. The nymphs feed on a host for 5 min to few hours
and molt to subsequent nymphal stage or adult stage in
cracks and crevices. The nymph has four stages, each
requiring a blood meal before molting to the next stage.
The molting of nymphs to adult stage occurs from the
second nymphal stage onwards. The adults feed and molt
as the nymphal stage. The adults feed about once a
month. The larvae, nymphs, and adults can survive
without a blood meal for two months, one year and three
years, respectively [17].

Argas persicus is the main vector of Avian
spirochetosis  and it transmits its causative agent
Borrelia anserina  transstadially and transovarially
[19-22]. Tt also carries a variety of other bacterial
pathogens such as Rickettsia, Bartonella, Anaplasma
[23, 24] and viruses [25]. The A. persicus larvae produce
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a toxin that causes paralysis in chickens and ducks
[17, 26]. Furthermore, a heavy infestation of A. persicus
has negative effects on chicken productivity, e.g. lower
egg productivity and kill birds [27]. Mortality due to
effects of external parasites including A. persicus
mounted to 13.9% in untreated poultry [28].

In Saudi Arabia, studies on the distribution and
prevalence of A. persicus are lack. A study conducted by
Diab et al. [29] revealed that A. persicus was recorded in
Saudi Arabia. It is essential to survey argasid ticks in
poultry farms in different localities to reduce the reduction
in poultry industry due to tick infestation by integrated
pest management. Therefore, this study aimed to
determine the seasonal distribution of argasid ticks in
different poultry farms at Jeddah Governorate, Saudi
Arabia.

MATERIALS AND METHODS

Study Site: The study was conducted on five private
chicken farms located in Abhur Alshamaliyah (A),
Alhamadaniyah (B), Bryman (C), Bahrah (D) and Khumrah
(E) located in Abhur Alshamaliyah, Alhamadaniyah,
Bryman, Bahrah, and Khumrah respectively at Jeddah
Governorate, Saudi Arabia (21°32'36"N 39°10'22"E) during
the period from Jun 2017 to May 2018 (Fig. 1 and 2).
Jeddah is the largest city in Makkah Province, the center
of western Saudi Arabia on the coast of the Red Sea
(Fig. 1). It is the second after Riyadh, the capital, with a
population over 4 million people (As of 2017). Jeddah
features an arid climate with a tropical temperature.
Jeddah is well-known for its warm temperature during
winter, which can range from 15-28°C in the afternoon. In
summer, the temperature is very hot, often above 43°C in
the afternoon and around 30°C in the evening. Rainfall in
Jeddah is generally little and scattered. It usually rains in
November and December with heavy thunderstorms in
winter.

Tick Collection: The tick samples are gathered and
transported directly to the laboratory, preserved in closed
and sealed glass at 284+2°C and 75+5% RH for subsequent
tests. Adult ticks, larvae, and nymphs were collected from
selected poultry farms located at different places in
Jeddah. Then, ticks were isolated and brought to the lab
in double zip-locked bags. These ticks were found in the
cracks, crevices, birdcages litter and on birds inside
poultry houses. It is also trapped in cardboard size 10 x
7 cm and thickness of 4 mm, fixed with adhesive tape
(Fig. 3, 4) inside poultry house to provide the right shelter
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Fig. 2: Locations of the five farms: Abhur Alshamaliyah
(A), Alhamadaniyah (B), Bryman (C), Bahrah (D)

Fig. 3: A. persicus trapped on adhesive tape fixed in the
cardboard
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Fig. 4: A. persicus trapped in a cardboard

for ticks to hide after receiving a meal of blood from
chickens during the night [30]. Adult ticks were the most
frequent age category found in the chicken house due to
the relatively short life cycle of ticks. Moreover, larval
and nymphal stages are found attached to the host for
blood meal most of the time. The larvae feed for relatively
long periods and increase their weight 15-20 times during
engorgement [31].

Tick Identification: The collected ticks were identified
at the level of species using the keys of Walker [17]
and Hoogstraal [32] for adults and nymphs while the
identification of larvae was confirmed by the description
of Abdel-Shafy [4].

The Collected Data: The recorded data in each poultry
farm in this study was the average of hen number, hen
age, hen weight, egg production and egg weight.
Infestation rate of A. persicus came from the total number
of ticks in 30 traps per farm.

RESULTS

Chicken Farms and Traps: Five Baladi chicken farms in
Jeddah governorate were investigated for tick infestation
by using 30 sticky traps for each during the period from
July 2017 to Jun 2018. The structure of such farms allows
presenting many cracks and crevices as shelters for
ticks (Fig. 5a & b). The traps were fixed in the tested
farms and caught either fed or unfed ticks (Fig. 5S¢ & d).
However, the fed larvaec were found on the body of
chickens (Fig. Se) beside the presence some of them
those completed their feeding in the cracks and crevices.
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Tick Identification: The collected ticks were soft ticks
belong to the family Argasidae. Figure 6 a&b show the
dorsal and ventral views of the adult stage. The lateral
suture line and the two pair of setae on the ventral surface
of capitulum confirm that the tick is A. persicus (Fig. 6 ¢
& d). The lateral suture line shows rectangular plates
and the two pair of setae, whereas the ventral surface of
capitulum shows posthypostomal setae and postpalpal
setaec. The unfed and fed larvae also resemble the
structure of 4. persicus larvae (Fig. 6e-g).

Tick Infestation: (Table 1) shows the number of the life
stages of A. persicus in five Baladi chicken farms
(A-E) as well as the temperatures and relative humidity
(%) in Jeddah governorate during the period from July
2017 to Jun 2018. A total of 7290 ticks were recorded
during the four seasons. About 2890, 3432 and 968
adults, nymphs and larvae were found, respectively, in
four farms (A, B, D) and (E), while the (C) farm was found
free from any infestation during all seasons. The total
number of ticks was higher in (A), (B) and (D) farms
during summer, autumn and spring seasons, it ranged
between 400-1200 ticks, while the range of tick number in
these farms in the winter season was 50-200 ticks. The
farm (E) recorded low tick number 30, 200, 40, 300 ticks
in summer, autumn, winter, and spring, respectively. The
high-temperature range was recorded in summer season
(30-42°C) while the other seasons had a moderate
temperature range (20-35). Furthermore, the range of
relative humidity was 30-70%, 60-80%, 40-60%, 40-70%
in summer, autumn, winter, and spring, respectively.

Hen Traits and Their Correlation to Tick Infestation:
(Table 2) shows three hen traits in the five Baladi
chicken farms in Jeddah Governorate, during the period
from Jun 2017 to May 2018. The first trait was the
average number of hen that was the highest in the farm
(D) during the four seasons recording the maximum in
summer (4000 hens). Furthermore, the highest tick
number was recorded in the farm (D) during all season
(Fig. 7). In general, there is a positive correlation
between the average number of the hen and the
average number of tick during summer, Jun - Aug 2017
(r=0.808), autumn, Sept - Nov 2017 (r=0.704), winter, Dec
2017- Feb 2018 (r=0.953) and spring, Mar - May 2018
(r=0.589). The second hen trait was the average of hen age
that was in a range between (9-42) weeks in the five farms.
The average of hen weight increased gradually in farms
(A, B, C) and (E) reaching the range (34 - 67) weeks, while
the age in farm D was 8, 18, 13 and 20 weeks in summer,
autumn, winter, and spring, respectively.
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Fig. 5: A. persicus infestation in chicken farm: (a) View of a Baladi chicken farm, (b) tick trap fixed in a Baladi chicken farm,

(c) A trap with different fed stages of 4. persicus. (d) New hatched 4. persicus larvae found in a tick trap, (e) A
hen infested by A. persicus larvae

Fig. 6: Different life stages of 4. persicus: (a) Dorsal view of the adult, (b) Ventral view of the adult female, (c) lateral
suture line with rectangular plates of the adult female, (d) two pair of setae of the adult female; one posthypostaml

setae (Black head arrow) and another postpalpal setae (White head arrow), (e) unfed larva, (f) dorsal view of fed
larva, (g) ventral view of fed larva
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Table 1: Seasonal distribution of the fowl tick Argas persicus, temperatures (°C) and relative humidity (%) in five Baladi chicken farms, Jeddah, Saudi Arabia during the period from July 2017

to Jun 2018
Season Jul. (summer) 2017 Oct. (Autumn) 2017 Jan. (winter) 2018 Apr. (spring) 2018
Farm A B C D E A B C D E A B C D E A B C D E Total
Adult tick number 270 84 - 340 8 230 210 - 260 98 65 50 - 175 40 270 360 - 290 140 2890
Nymph number 350 210 - 670 22 325 320 - 480 90 5 - 25 - 240 210 - 335 150 3432
Larva number 180 106 - 190 - 45 70 - 60 12 - - - - - 90 30 - 175 10 968
Total number 800+20 400 - 1200 £50 30 60020 600+20 - 800+20 200 70 50 - 200 40 600+20 600+20 - 800+20 300 7290
T°C 30-42 25-35 20-30 25-35
RH % 30-70 60 - 80 40 - 60 40-70

Abhur Alshamaliyah (A), Alhamadaniyah (B), Bryman (C), Bahrah (D) and Khumrah (E)

Table 2: Field study to evaluate Baladi chicken farms infested by Argas persicus in Jeddah governorate, Kingdom of Saudi Arabia during the period from Jun 2017 to May 2018

Season Jun - Aug (summer) 2017 Sep - Nov (Autumn) 2017 Dec - Feb (winter) 2017 /2018 Mar - May (spring) 2018

Farm A B C D E A B C D E A B C D E A B C D E

Average hen number 350 280 150 4000100 120 340 300 200 150050 100 250 320 150 2500+50 90 90 300 180 500 60
Average hen age (wk) 42 12 10 9 25 50 20 18 17 34 57 28 26 13 43 67 37 34 20 51
Average hen weight (gm) 800 700 600 450 1000 800 820 850 600 1000 800 900 1100 500 1000 750 850 1150 600 900
Average egg production (daily) 80 NV NV NV 60 80 100 50 NV 50 70 180 9 NV 50 30 100 120 150 20
Average egg weight (gm) 33 NV NV NV 40 38 38 38 NV 40 37 38 43 NV 40 37 38 44 37 38

Abhur Alshamaliyah (A), Alhamadaniyah (B), Bryman (C), Bahrah (D) and Khumrah (E)
* NV = Negative
T Owner’s purpose of chicken raise: Farm A (Eggs), Farm B (Eggs and meat), Farm C (Eggs and meat), Farm D (Business) and Farm E (Eggs and meat)

Average of hen number Average of hen number
® A, persicus infestation rate B A. persicus infestation rate
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E =
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Fig. 7: The infestation rate of A. persicus (tick number /30 traps) and the hen number in five chicken farms (A-E) during
four seasons: (a) summer, Jun - Aug 2017; (b) autumn, Sept - Nov 2017; (c) winter, Dec 2017- Feb 2018; (d) spring,
Mar - May 2018. Abhur Alshamaliyah (A), Alhamadaniyah (B), Bryman (C), Bahrah (D) and Khumrah (E)
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Fig. 8: The infestation rate of A. persicus (Tick number /30 traps) and the hen weight in five chicken farms (A-E) during
four seasons: (a) summer, Jun - Aug 2017; (b) autumn, Sept - Nov 2017; (¢) winter, Dec 2017- Feb 2018; (d) spring,
Mar - May 2018. Abhur Alshamaliyah (A), Alhamadaniyah (B), Bryman (C), Bahrah (D) and Khumrah (E)
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Fig. 9: The infestation rate of A. persicus (Tick number /30 traps) and the daily egg production in five chicken farms
(A-E) during four seasons: (a) summer, Jun - Aug 2017; (b) autumn, Sept - Nov 2017; (¢) winter, Dec 2017- Feb
2018; (d) spring, Mar - May 2018. Abhur Alshamaliyah (A), Alhamadaniyah (B), Bryman (C), Bahrah (D) and

Khumrah (E)
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Fig. 10: The infestation rate of 4. persicus (Tick number /30 traps) and the egg weight in five chicken farms (A-E) during
four seasons: (a) summer, Jun - Aug 2017; (b) autumn, Sept - Nov 2017; (c) winter, Dec 2017- Feb 2018; (d)
spring, Mar - May 2018. Abhur Alshamaliyah (A), Alhamadaniyah (B), Bryman (C), Bahrah (D) and Khumrah

(E)

The third hen trait was the hen weight (g) that
recorded the range 450 - 1000, 600 - 1000, 500 - 1000 and
600 - 1150 g in summer, autumn, winter and spring,
respectively. There is a negative correlation between the
average of hen weight and the average of tick number in
summer, Jun - Aug 2017 (r= - 0.551), autumn, Sept - Nov
2017 (r=-0.738), winter, Dec 2017- Feb 2018 (r=-0.981) and
spring, Mar - May 2018 (r=-0.963) (Fig. 8).

Egg Traits and Their Relation to Tick Infestation:
(Table 2) shows two egg traits (Daily egg production and
egg weight) in the five Baladi chicken farms in Jeddah
Governorate, during the period from Jun 2017 to May
2018. The range of daily egg production was 60 - 80,
50 - 100, 50 - 180 and 20 -150 eggs in summer, autumn,
winter, and spring, respectively. The correlation (r) was
negative between daily egg production and tick number
recording (-0.280, -0.101, - 0.606 and -0152) in summer,
autumn, winter, and spring, respectively (Fig. 9). The
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range of average egg weight was (37 - 44) g for all farms
during the four seasons. The correlation (r) between
egg weight and tick number was negative recording (-
143, -0.625, -0.977 and -0.877) in summer, autumn, winter
and spring, respectively (Fig. 10).

DISCUSSION

A total number of poultry farms in Saudi Arabia was
805 in 2015, 537 of which for meat production and others
for egg production [33]. Most projects of Baladi chickens
which found in Makkah, Jeddah, and Al-Madinah are
small to medium-size farms (250 - 600 birds); however, few
projects may raise more than a thousand birds. The
purpose of raising Baladi chickens especially for large
farms was for their price in the market. Although owners
believe that many consumers prefer Baladi chicken more
than any other breeds for their meat and eggs, less
attention is paid to the Baladi poultry farms. For example,
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there is a lack of statistical information about chicken
and Baladi farms in Saudi Arabia. Moreover, most
owners choose Baladi chickens because of their ability
to survive in such rough weather in Saudi Arabia.
About 75% of the owners prefer Baladi birds for their
low cost of rising and relatively good quality of
production. Baladi chicken houses do not usually require
many expensive equipment and materials. Raising
many exotic breeds may require special and environmental
controlled building. Statistics show that 12% of the
owners believed that Baladi chickens can resist different
types of diseases more than any other exotic breed. Small
owners prefer the following of supplemented types of
food: concentrate mixture (42%), Barley (45%), Rice (33%),
Maize (20%), Alfalfa (19%), Wheat bran (7%), Animal
protein (1%) [34].

The results of the current study indicated that
chicken farms in Jeddah Governorate, Saudi Arabia
were infested by A. persicus which is known as an
obligate ectoparasite on poultry worldwide. This
finding agrees with previous records by Al-Khalifa et al.
[35], Swali et al. [36], Bhat et al. [37], Rezaei et al. [38]
and Shemshadi ef al [39]. One argasid soft tick A.
persicus on chicken and pigeons was found in Saudi
Arabia [35]. Three hundred and (n=373) indigenous
chickens from 88 households in 9 administrative
localities of northern Tanzania were examined. Of
those, 83.9% had ectoparasites infestation. Among the
ectoparasites, 4. persicus (23.9%) [36]. In Kermanshah
province, west of Iran, Rezaei ez al. [38] found that of the
total of 600 free-range backyard chickens, 389 (64.83 %)
were infested by one or more parasites., 78.66 % A.
persicus) were found in the backyard -chickens.
Shemshadi et al. [39] found that prevalence of 4. persicus
in domestic ducks in Gilan Province, Northern Iran was
75% and they also found 4. persicus on the feathers and
body surface.

The weather in Jeddah was temperate and dry
thought the year (Jun 2017 to May 2018). The range of
temperature and humidity thought the year was (20 - 42°C)
and (30 - 70%), respectively. This indication to 4. persicus
could tolerate and survive under the dry and hot weather
in Jeddah. This finding agrees with Mungube [10] who
stated that poultry ectoparasites were more frequent
during the dry season. In agreement with our results,
Gonzalez-Acuiia ef al. [40] who studied the developmental
biology of the tick Argas neghmei under laboratory
conditions. They found that females did not lay eggs at
27 £5°C and 80 + 5% RH. The developmental biology of
the Argas neghmei was acquired only at 30+ 5°C and
35+ 5% RH. It is possible that 85% relative humidity was
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too high, considering that this tick is found in dry
environments. Argas cucumerinus, another Neotropical
tick, was also reported to be unable to develop
biologically under those same conditions of temperature
and relative humidity.

This study shows that summer is the highest season
of infestation by 4. persicus, followed by spring and
autumn. However, the winter season has the least
infestation by ticks in all farms. For example, 1200 ticks
were collected from around 30 traps placed in farm D in
the summer, while only 200 ticks were collected from the
same farm but in winter season. Ticks collected from farm
E shows that the small number of ticks was collected in
summer compared to higher number collected in winter
from the same farm can be explained. According to the
owner of Farm E, he confirmed that he has just started to
build the farm few months before investigation. This
could be true since the number of collected ticks were
increased immediately in the following season from 30
to 200 ticks. It is important to note that one farm out of
five was recorded as uninfested farm. It didn’t show
any infestation during the four seasons. This farm was
strictly controlled with chemical pesticides and regular
surface cleaning. For this reason, the chicken weight, egg
production, and weight are higher than those in other
farms.

The present study indicated that the sticky trap is a
good tool for monitoring the tick population in the
investigated farms in Jeddah governorate. There was a
correlation between tick numbers collected by the
sticky traps and some traits of hens and eggs. There is a
positive correlation between average number of ticks and
average number of hens (r=0.589 - 0.953). The correlation
between the average of chicken age and the average of
tick number was not calculated because we believe that
this factor might not affect the 4. persicus population due
to it is preferable all chicken-ages and a chicken farm
may contain mixed chicken-ages at the same time.
Furthermore, a negative correlation was recorded
between the average number of ticks and between of
the following traits: hen weight (r=-0.551 to -0.981), daily
egg production (r=-0.101 to - 0.606), egg weight (r=-0.143
to -0.977). This indication of these findings with the
statement of Bhat ef al. [37] who reported that the
production of backyard poultry is generally affected by
ecto and endo-parasites due to their free-range feeding
habit and housing practices.

In conclusion, the study confirms the distribution of
A. persicus through different seasons in many private
Baladi chicken farms at Jeddah Governorate, Saudi Arabia.
The highest infestation was in summer and the lowest was
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in winter (e.g, no larva found in winter). Infested birds
produced lower egg number, lower egg weight and gained
lower body weight than uninfested birds.
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