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Abstract. Results of the study of the impact of ticks on the productive indicators of industrial 
poultry farming in Ukraine are presented in the article. The spread of parasites that attack poultry 
leads to significant losses in the poultry industry. Modern technologies of poultry farming create 
favourable conditions for the rapid spread of dermanisiosis in chickens. Dermanyssus gallinae 
ticks are among the most dangerous blood-sucking ectoparasites, in addition, they are carriers of 
dangerous bird infections pathogens. The goal of the work was to establish the effect of D. gallinae 
parasitism on zootechnical indicators of chickens. The research was carried out on the premicies 
of the "Poultry Farms of Poltava region" farm in the Poltava district of the Poltava region with the 
support of the laboratory of parasitology of the Poltava State Agrarian University (Poltava). The 
results of present study established detrimental impact of D. gallinae parasitism on zootechnical 
indicators of chickens (total number of birds, survival rate, live weight, livestock losses) during the 
poultry farming. In particular, under the conditions of contamination of the poultry house, the birds 
were dying before the age of 59 weeks, and the live weight of chickens with D. gallinae ectoparasites 
was 32.1% lower during this period compared to the clinically healthy birds. In clinically healthy 
chickens, live weight gradually increased from 1.4 to 2.2 kg from 15 weeks to 34 weeks. While 
in birds contaminated with ectoparasites, the weight increased from 1.3 to 1.9 kg during the same 
period, but gradually decreased from the 34th week to 1.4 kg at the 58th week. The survival rate of 
tick-contaminated chickens during the experiment decreased to 24.9% (over a period of 58 weeks) 
and was 73.9% lower than that of clinically healthy chickens aged 58 weeks. It was established that 
the death rate of chickens under the conditions of D. gallinae tick parasitism was 75.0%, which is 
7.2 times higher than that of clinically healthy chickens. The data we obtained prove the relevance 
of research and development of means of solving the problem of chicken dermanisiosis in Ukraine, 
given the significant negative impact of ectoparasites D. gallinae on the live weight of chickens, the 
period of their breeding, and the indicators of their survival rates.
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Вплив Dermanyssus gallinae на зоотехнічні та продуктивні показники 
сільськогосподарських курей

Анотація. Птахівництво є важливою галуззю тваринництва та відіграє істотну роль у продовольчому балансі країни. Розведення 
курей дозволяє отримати цінні продовольчі товари, сировину для промисловості та органічні добрива. На сьогодні основне поголів'я 
курей зосереджено на птахофабриках промислового типу, в яких на обмежених площах знаходиться величезна кількість птахів. У 
цих умовах створюються сприятливі умови для виникнення та швидкого поширення дерманісіозу курей, що призводить до значних 
збитків галузі птахівництва. Кліщі Dermanyssus gallinae відносяться до найбільш небезпечних кровососних ектопаразитів, крім того 
вони є переносниками збудників небезпечних інфекцій птахів. Метою роботи було встановити вплив паразитування Dermanyssus 
gallinae на зоотехнічні показники курей. Дослідження проводили в умовах фермерського господарства «Пташині двори Полтавщини» 
Полтавського району Полтавської області і на базі лабораторії паразитології Полтавського державного аграрного університету (м. 
Полтава). Проведеними дослідженнями встановлено негативний вплив паразитування гамазових кліщів D. gallinae на зоотехнічні 
показники курей (чисельність поголів’я, збереженість, живу вагу, відхід) при їх вирощуванні. Зокрема, в умовах закліщеного пташни-
ка птиця до 59-тижневого віку гинула, а жива вага курей інвавзованих дерманісусними кліщами виявилася за цей період нижчою на 
0,7–32,1 % порівняно з клінічно здоровою птицею. Причому, у клінічно здорових курей жива вага поступово зростала з 1,4 до 2,2 кг, 
а у інвазованих – з 15-тижневого до 34-тижневого віку спочатку зростала (з 1,3 до 1,9 кг), в подальшому – поступово знижувалася (до 
1,4 кг). Збереженість інвазованих кліщами курей впродовж досліду знижувалася зі 100 до 24,9 % і виявилася нижчою на 23,4–73,9 %, 
ніж у клінічно здорових курей. Встановлено, що відхід курей за умов паразитування дерманісусних кліщів склав 75,00 %, що у 7,2 раза 
вище, ніж у клінічно здорових курей. Отримані нами дані доводять актуальність проблеми дерманісіозу курей в Україні, у зв’язку із 
значним негативним впливом D. gallinae на масу тіла курей, строки їх вирощування та показники їх збереженості.

Ключові слова: дерманісіоз; гамазові кліщі; збереженість; відхід птиці; жива вага.
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Introduction 

Over the last few years, one of the leading branches of livestock 
production in Ukraine – poultry farming – has been steadily 
developing. Successful and economically profitable production of 
poultry products requires permanent and unwavering monitoring 
of the epizootic status of the livestock (Flochlay et al., 2017; 
Avercheva, 2022; Savchenko, 2022). Among poultry diseases of 
infectious etiology, a significant part is related to diseases caused by 
ectoparasites. These pathogens belong to the list of biological agents 
that create significant environmental problems that negatively affect 
the development of poultry farming as a whole (Fujisawa et al., 
2023; Ribeiro et al., 2023; Sioutas et al., 2024). Moreover, one of the 
most dangerous ectoparasites that is registered in poultry farming in 
different countries of the world is the red chicken mite D. gallinae, 
which is included in the list of the most dangerous blood-sucking 
parasites that are also registered in all EU countries (Calnek, 1991; 
Axtell, 1999; Maurer et al., 2003; Zenner et al., 2009; Sparagano et 
al., 2020).

D. gallinae (De Geer 1778) is a cosmopolitan hematophagous 
mite ectoparasite of wild, domestic and synanthropic birds that 
can also attack other mammals as well as humans (DeClercq & 
Nachtegaele, 1993; Haag-Wackernagel, 2005; Lucky & Sayers, 
2001; Rosen et al., 2002; Mignon & Losson, 2008; Abd El-Halim 
et al., 2009). Dermanisiosis leads to significant economic losses, 
especially in terms of egg production, where the stress state of hens 
leads to a decrease in their laying and egg quality (Kilpinen et al., 
2005; Mul & Koenraadt, 2009). In addition, D. gallinae is a carrier 
of infectious disease agents, which can lead to a sudden outbreak of 
infection (Valiente-Moro et al., 2005).

As a result of excessive irritation of the bird's skin and 
hematophagy, the parasites induce anemic syndrome, itching, 
emaciation, loss of feathers and weight loss in adult birds. In 
some cases, the death of a young bird was registered. There 
are also the reports that the presence of D. gallinae mites in the 
poultry house causes long-term and severe stress in chickens.                                                     

Such stress is a reaction of the bird's body to skin irritation caused 
by tick bites, especially at a high intensity of infestation (van Emous, 
2005; Kilpinen et al., 2005). At the same time, the authors found 
severe pecking of parasite-infested areas, increased feed and water 
consumption, as well as deterioration of the general condition of 
the bird's organism, immunosuppression (Chauve, 1998; Kilpinen, 
2005; Kowalski & Sokol, 2005; Mul, 2009).

Research and analysis of economic losses from dermanisiosis 
showed that the main components of the deterioration of production 
indicators of poultry farming are a decrease in the feed conversion 
ratio, an increase in the share of low-grade eggs and additional costs 
of the fighting ticks. Economic losses of the commercial poultry 
farming caused by the dermanisiosis in poultry are estimated at 
approximately 130 million euros per year (Sparagano et al., 2009). 
Total losses in the production of edible chicken eggs caused by ticks 
in Europe is estimated by individual researchers as more than 231 
million euros per year (Flochlay et al., 2017). There are also reports 
of mortality in chickens, especially young ones, due to parasitism of 
a significant number of D. gallinae, which leads first to anemia, and 
then to the death of the bird due to exsanguination (Wójcik et al., 
2000; Fossum et al., 2009).

Therefore, the aim of this research was to establish the 
detrimental effect of D. gallinae parasitism on zootechnical and 
productive indicators of chickens.

Materials and methods 

The research was carried out during 2022–2023 using animals 
from "Poultry Farms of Poltava region" of the Poltava district 
of the Poltava region. Mini-traps devices measuring 10×10 cm 
made of corrugated cardboard were used to estimate the number 
of ticks in the poultry houses. The traps were fixed in the poultry 
houses on various structures. They were removed 24 hours after 
installation. After collecting ticks from mini-traps, they were placed 
in Petri dishes, fixed with 70% ethyl alcohol, and their number was 
calculated per 100 cm2.

Fig. 1. Density of D. gallinae mites collected from farm devices and eggs. 
Part a – iron constructions of the poultry house; part b – eggs and the egg collection channel.

a b
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After a complex parasitological examination, two poultry 
houses with young Hy-Line cross hens of the age of 15 weeks were 
included into the experiment and divided for 4 groups (with 12 
chickens in each group). The first flock contained chickens with a D. 
gallinae contamination level of 108 mites /100 cm2 (48 individuals. 
The second chicken flock was a control one, containing chickens 
free of D. gallinae ticks (48 individuals. Chickens were kept under 
the same growing conditions. Observations were conducted for a 
period of 78 weeks. We were regestering the live weight of chickens 
during the experiment (kg), the number of stock (n), survival rate 
(%), death volume (n), death rate (%).

Mathematical analysis of the obtained data was carried out 
using the Microsoft "EXCEL" application program package by 
determining the arithmetic mean (M) and standard deviation (SD). 
The significantly of differences in mean values was determined 
using the method of variance univariate analysis, using Fisher's test. 
Value of p < 0.05 were considered statistically significant.

Results

The results of the study have shown that the experimental 
poultry house was significantly contaminated with colonies of D. 
gallinae mites. The largest clusters of parasites were found on the 
iron constructions (Fig. 1 a) as well as on the eggs and the surface 
of the egg collection channel (Fig. 1 b).

There was established that the live weight of tick-free chickens 
was gradually increasing from 1.37 ± 0.01 kg (at 15 weeks of age) 
to 2.23 ± 0.02 kg (at 78 weeks of age). At the same time, the live 
weight of chickens infested with D. gallinae ticks, although it was 
gradually increasing from 1.27 ± 0.01 to 1.76 ± 0.01 kg during the 
15-25 weeks of age span, turned out to be lower in 24-week-old 
chickens by 6.4% (Р < 0.001) compared to similar indicators in 
clinically healthy birds. Later, in the experimental poultry house, 
the live weight of chickens slightly increased from 25 to 35 weeks 
of age from 1.79 ± 0.01 to 1.86 ± 0.01 kg. 

Fig. 2. Live weight data of control chickens and affected with dermanisiosis (kg) during the growing period.

Fig. 3. Chicken number in the control group and group affected with dermanisiosis stock during the growing period (n).



V. Yevstafieva, A. Petrunenko
Effect of Dermanyssus gallinae on zootechnical and productive indicators of farming chicken

20  Theoretical and Applied Veterinary Medicine  ǀ  Volume 12  ǀ  Issue 2  Theoretical and Applied Veterinary Medicine  ǀ  Volume 12  ǀ  Issue 2 21 

However, these indicators were lower in 34-week-old chickens 
by 6.1% (Р < 0.001) compared to clinically healthy birds. During 
the next 10 weeks (from 35 to 45 weeks), the live weight of 
experimental chickens started to decrease from 1.85 ± 0.01 to 1.82 
± 0.02 kg, which turned out to be 9.0% (Р<0.001) lower in chickens 
44 weeks of age than in clinically healthy birds. Subsequently, from 
45 weeks to 59 weeks of age, the live weight of chickens suffering 
of tick parasitism decreased from 1.79 ± 0.02 to 1.42 ± 0.15 kg, 
which was 33.0% (Р < 0.001) lower in 58-week-old chickens than 
in clinically healthy birds (Fig. 2).

The population of poultry was changing during the growing 
period the following way: clinically healthy chickens have lost 10.75 
± 0.96 birds by the 78th day. At the same time in the experimental 
flock live span was registered as 58 weeks, while the number of 
birds was slowly decreasing from 12 to 3.00 ± 1.41 n. and by the 
59th week 100% of birds have died (Fig. 3).

It was also determined that in the control poultry house, during 
the period of growing (from 15 to 78 weeks of age), chicken death 
rate was at 1.25 ± 0.96 level. At the same time, in conditions of 
contamination of the poultry house with ticks, the death rate was 
significantly higher (by 7.2 times, P < 0.001) and amounted to 9.0 ± 
1.41 n. (from 15th to 58th week) (Fig. 4).

The survival of clinically healthy chickens during the experiment 
decreased from 100 to 95.80±4.85%. At the same time, in chickens 
infested with D. gallinae ticks, survival is on a 100% level up to the 
33rd week of age. Later, the indicators of bird survival gradually 
decrease as the following: at the age of 34 weeks 95.83 ± 8.35%, 
40 weeks – 68.70 ± 4.20%, 45 weeks – 56.20 ± 12.49%, 50 weeks 
– 56.20 ± 12.49%, 55 weeks – 24.98 ± 11.79%, 58 weeks – 24.98 ± 
11.79%, which is 23.4–73.9% (Р < 0.001) lower, than in clinically 
healthy chickens (Fig. 5).

Fig. 4. Rate of chicken death in control and group affected with dermanisiosis during the growing period (n).

Fig. 5. Survival level of chicken stock affected with dermanisiosis during the growing period (%)
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The death rate of tick-free birds during the growing period at the 
age of 28 weeks was 2.08 ± 4.17%, at the age of 50 weeks – 2.08 
± 4.17%, at the age of 70 weeks – 2.25 ± 4,50%, at 74 weeks of 
age – 4.15 ± 8.30%. In total, during the period of the experiment, 
the death rate of chickens in the control poultry house was 10.42 ± 
7.98%. At the same time, in the experimental poultry house, affected 
by dermanisiosis, birds death rate was significantly higher and in the 
period from 34 weeks to 55 weeks of chicken age ranged from 2.78 
± 5.55% to 14.58 ± 17.17% (Fig . 6).

In total, during the period of experiment, mortality in tick infected 
chickens was 75.00 ± 11.79%, which is 7.2 times (Р < 0.001) higher 
than that of clinically healthy chickens.

So, the results of the study showed that the invasion of D. gallinae 
in chickens during the period of their growing leads to a reduction 
of their term of use in the flock, low survival rate, a decrease in live 
body weight and an increase in the number of birds lost.

Discussion

Parasitism is a symbiotic formed association of genetically 
different kinds of organisms. This relationship is based on 
immunobiological relationships, nutritional relationships and 
various interaction while the parasite uses the host as a habitat 
and source of nutrition and causes damage to it. Parasites of birds 
include a wide range of arthropods, including D. gallinae ticks. This 
ectoparasite is a temporary nest parasite and obligate hematophagous 
of chickens, turkeys, waterfowl and synanthropic birds. It could be 
found everywhere, most often in chicken houses, in the nests of 
synanthropic birds (Sparagano, 2020; Sparagano et al., 2020; Bartley 
et al., 2021). Scientists associate such a significant prevalence with 
several factors, such as: a short cycle of development of ticks during 
the year, the possibility of starvation for a long time, high resistance 
to acaricidal drugs. In particular, according to the development of 
ticks, during the day, adults hide in crevices of nests, cages, walls, 
ceilings, in garbage, litter, etc. At night, D. gallinae attack birds 
and sock its blood for a period of from several minutes to several 
hours. During this time, the mass of blood absorbed could exceed 
the mass of the tick by 10 times. At the same time ticks can remain 
viable without a host for 8–9 months, which allows the maintenance 
of tick populations in poultry houses during the absence of birds 
(Nordenfors et al., 1999; Bhowmick et al., 2020; Cocciolo et al., 
2020; Wang et al., 2020).

 A significant number of scientists testify to the negative impact 
of dermanisus mites on the general condition of chickens and their 
productivity (Kilpinen et al., 2005; Mul & Koenraadt, 2009; Tabari 
et al., 2020). Therefore, the aim of our work was to establish the 
influence of D. gallinae parasitism on zootechnical indicators of 
chickens.

The results of the present study indicate a significant harmful 
effect of tick contamination on the survival of the poultry stock, 
which at the age of 58 weeks was only 24.9%, which was lower 
than 73.9% (Р < 0.001) in clinically healthy chickens. At the same 
time, the death rate of chickens in the conditions of D. gallinae 
contamination of the poultry house reached 75.0%, which is 7.2 
times (Р < 0.001) higher than that of clinically healthy chickens. 
Significant losses in production due to the stress of chickens caused 
by mite populations are evidenced by scientific works, where 
the authors note that chicken death occurs very often due to the 
anemia and blood loss. Also, several scientists report that even 
small mite populations can cause a significant negative impact on 
the physiological state and productivity of chickens (van Emous, 
2005; Kilpinen et al., 2005). There is a report by the authors, where 
due to the parasitism of dermanus mites in Poland, the death rate of 
chickens increased by 6.2% (Cosoroaba, 2001), and in Romania, 
a 10-fold increase in poultry mortality was found (Wójcik et al., 
2000).

The results of our research showed that D. gallinae mite 
parasitism significantly affects the live weight of chickens, which at 
the age of 58 weeks was 1.42 ± 0.15 kg, what is by 0.7–32.1 % (Р < 
0.05 and Р < 0.001) lower compared to clinically healthy birds. The 
obtained data are consistent with the results of other authors, who 
note that dermanisiosis can lead to a decrease in the body weight of 
laying hens (Chauve, 1998; Kowalski & Sokół, 2009). Researchers 
note that dermanisiosis in chickens leads to damage to plumage 
and skin due to severe pecking, which is an additional cause of 
reduced productivity of poultry (Schreiter et al., 2022). The results 
of recent studies have shown that infection of chickens with D. 
gallinae negatively affects the immune responses of the host’s body, 
reduces inflammatory reactions, which also significantly affects the 
indicators of the vital activity of chickens and their productivity 
(Fujisawa et al., 2023).

Taking into the account wide spreading of ectoparasites, the 
authors report significant economic losses associated with D. 
gallinae. 

Fig. 6. Death rate of chickens due to dermanisiosis during the growing period (%)
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Production losses including the treatment and prevention costs 
for 600 million laying hens in the EU amount to approximately 
€250 million per year (Van Riel et al., 2016; Waap et al., 2019). 
The data we obtained prove the relevance of the study of zoonoses 
of chickens in Ukraine in connection with the significant negative 
impact of D. gallinae on the productivity of poultry production, 
terms of growing and indicators of survival.

Conclusion
	
The detrimental effect of parasitism of gamy ticks Dermanyssus 

gallinae on zootechnical and productive index of chickens has been 
proven. The mite contamination with dermanisiosis in chickens 
induces the reduction of age to 59 weeks, while the survival rate at 
58 weeks of age is 25% during growing period. At the same time, the 
live weight of the bird at the age of 58 weeks decreases by 33.0%, the 
survival rate – by 73.9%, and the death rate increases by 7.2 times 
compared to similar indicators in clinically healthy birds.
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