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In recent years, the infection with chicken 
mite is a major problem in poultry farming in 
the European Union and in the poultry farms 
of Ukraine. In view of this, there is a con-
stant need for alternative control measures 
to maintain a satisfactory physiological state 
of poultry for different containment technolo-
gies. The chicken mite Dermanyssus gallinae 
(De Geer, 1778) is an dangerous ectopara-
site-hematophagous (eats at night time) on 
farms with cage and floor keeping poultry 
in many countries around the world. [1, 2]. 
During the light period of the day, the adult 
and larval stages of the mite are hiding in 
the cracks and gaps of the poultry house [3]. 
The study of the environmental properties of  
D. gallinae has shown that such abiotic fac-
tors as temperature above 21°C, high humi-
dity and illumination in the poultry house 
is optimal for rapid multiplication mite, also 
under these conditions the life cycle can be 
completed within the week [4]. 

Infection chicken mite has a direct and 
indirect impact on the poultry. It is known 
that ectoparasites feed on poultry blood, 

which can cause anxiety, irritation, anemia, 
and even death, and the emergence of severe 
infections in chickens that results in signifi-
cant economic losses of poultry holdings [5]. 
In addition, the mite can be a carrier of dan-
gerous pathogens such as Salmonella, bird 
spirochaetosis, chicken pox virus, Newcastle 
virus, bird typhus, bird cholera, etc [6]. Bites 
of the mite cause a man’s dermatitis, which 
causes a significant problem for the staff of 
the poultry [7]. The prevalence of D. gallinae 
in the bird’s nests varies from 20–90% de-
pending on the conditions of detention and 
production technology [8]. 

Control of parasites with acaricides is a 
rather complex and lengthy process that caus-
es the resistance to this pest. Also, the use of 
synthetic drugs has a negative impact on the 
environment, since substances that are part of 
the preparations can be stored for a long time 
in the products of life of poultry and litter, 
and a significant accumulation of these com-
ponents can lead to mutagenic, teratogenic 
and carcinogenic actions.

To avoid these negative effects, it is pro-
posed to use organic herbal preparations. 
Plant essential oils can be an alternative 
source of products for the treatment of infec-
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ted mite, because they are a powerful source 
of biologically active chemicals. The research 
confirms the authenticity of the effects of the 
use of plant extracts, which makes it possible 
to abandon pesticides harmful to the environ-
ment [9]. Currently, the ecological direction 
of the fight against parasitic pests of poultry 
farms is relevant and requires further research 
on the expansion of a number of plant species, 
which include phytoncides.

The purpose of the work is to investigate 
the acaricidal effect of nine essential oils on 
D. gallinae in vitro. 

MATERIALS AND METHODS OF RESEARCH

In the laboratory, it was investigated ef-
fect of nine essential oils of such plant species 
as Sweet basil (Ocimum basilicum), Coriander 
(Coriandrum sativum), Peppermint (Méntha 
piperíta), Garlic (Allium sativum), Laurel 
(Laurus nobilis), Cinnamon (Cinnamomum 
verum), Carnation (Syzygium aromaticum), 
Lime (Citrus aurantiifolia), Thyme (Thymus) 
on life activity of populations of species of 
parasitic mites D. gallinae, collected on the 
farm (Chernihiv reg.) from cages which con-
tain poultry. The mites were collected using 
a brush and placed in plastic containers and 
used for experiments within 2 days of collec-
tion; kept at temperatures 24°C with a pho-
toperiod of 16:8 hours (light:darkness). Essen-
tial oils were tested at concentrations of 0.2, 
0.4 and 0.6 mg/ml [10] with a triple repeti-
tion. The strips of filter paper size 10/100 mm  
were impregnated with a suspension of essen-
tial oils in a volume of 10 mg/ml and placed 
in a Petri dish. The control served as a strip, 
moistened with distilled water. The experi-
ment lasted 72 hours, after which the average 
mortality rate of individuals was calculated.

RESULTS AND THEIR DISCUSSION

The research results indicate acaricidal 
effect of essential oils of investigated plants in 
all proposed concentrations. Investigated su-
spensions can be divided into three groups:

Group І — plants whose essential oils have 
a high acaricidal effect, which is observed  
already at the second hour of the experi-
ment;

Group ІІ — plants whose essential oils 
have an average acaricidal action beginning 
at the third hour of the experiment;

Group ІІІ — plants whose essential oils 
have a low acaricidal effect, where mites die 
within 72 hours of the experiment.

Compared to the control conditions, 
which caused the mites to die only for 48 ho- 
urs of experiment (18%), the acaricidal action 
of the suspensions Ocimum basilicum and 
Coriandrum sativum (Group I) was observed 
from the 2nd hour of the experiment, and 
for the last 24 hours the entire study group  
D. gallinae died. At a concentration of sus-
pensions of 0.2 mg / ml, the proportion of 
dead individuals was 7 and 9%, respectively, 
with increasing concentrations of D. galli-
nae mortality increased by almost 2–3 times  
(fig. 1).

Study of group II of essential oil suspen-
sions showed that the most effective acari-
cidal effect is Cinnamomum verumat a concent-
ration of 0.2 mg/ml, as a result of which the 
fraction of dead specimens of mites was 21%, 
while at the same concentration of essen-
tial oils Laurus nobilis and Allium sativum —  
18 and 19%, which is also a very positive 
indicator. During 24 hours, 100% death of  
D. gallinae was recorded (fig. 2).

The group III essential oils are four sus-
pension — in the first two (Méntha piperíta 
and Thymus) acaricidal effect was observed 
from the 3rd hour of the experiment. It should 
be noted that the mortality rate of D. gallinae 
for the use of peppermint suspension in a con-
centration of 0.2 mg/ml was 11%, thyme at a 
concentration of 0.4 mg/ml — 13%. As for the 
other two suspensions (Syzygium aromaticum 
аnd Citrus aurantiifolia), they had a low indi-
cator of acaricidal properties. At a minimum 
concentration of lime suspension, the morta-
lity rate of individuals of D. gallinae only at 
6 hours of the experiment reached 31%, but 
with an increase in concentrations up to 0.4 
and 0.6 mg/ml — 35 and 36% respectively. 
Note that acaricidal action of essential oil 
of cloves was the lowest and began only at  
24 hours of experiment (fig. 3).

Consequently, essential oils of plants are 
an alternative to synthetic drugs, because 
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Fig. 3. Acaricidal action Méntha piperíta, Thymus, Syzygium aromaticum and Citrus aurantiifolia 
suspensions depending on the concentration and exposure period

Fig. 1. Acaricidal action Ocimum basilicum and Coriandrum sativum suspensions depending on the 
concentration and exposure period

Fig. 2. Acaricidal action Allium sativum, Laurus nobilis and Cinnamomum verum suspensions depending 
on the concentration and exposure period
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they contain only natural ingredients — phy-
toncides. They have a detrimental effect not 
only on the population of mites, but also have 
a bactericidal effect and can interfere with the 
development of harmful microbiocenosis in 
poultry farms and have insecticidal proper-
ties.

CONCLUSIONS

It has been established acaricidal effect of 
investigated nine essential oils on D. gallinae 
populations in vitro by direct contact. Suspen-

sions of essential oils Ocimum basilicum L. 
and Coriandrum sativum L. have the highest 
acaricidal effect on the mites and cause their 
death within 2 hours of direct contact with 
the substance at a minimum concentration 
of 0.2 mg/ml. 

It has been demonstrated that essential 
oils are one of the environmentally friendly 
means of struggle to combat parasitic mites 
species D. gallinae, especially in poultry  
farms with long-term floor and cage keeping 
poultry.
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Сучасне сільськогосподарське виробни-
цтво, і садівництво насамперед, базується 
на високотехнологічних індустріальних 
технологіях, які значною мірою перенаси-
чено реанімаційними елементами; до того 
ж не завжди і не зовсім адекватно береть-
ся до уваги біологічний і природний по-
тенціал різноманіття видів, що зумовлює 
зростання невиправданих енергетичних 
затрат, неконтрольованого забруднення 
біосфери і, як наслідок, руйнацію біоце-

нозу та домінування згубних незворотних 
процесів. Такі технології не забезпечують 
і не формують раціонального і гуманного 
ставлення до природи, а питання одержан-
ня екологічної продукції за цих умов взага-
лі лишається поза обговоренням. Для його 
вирішення, з максимальною користю для 
Природи і Людини, слід радикально змі-
нювати концепцію садівництва на основі 
нових наукових досягнень, з мінімальними 
«фізичними» і технологічними впливами 
і навантаженнями на продукуючі об’єк-
ти, спрямовуючи функціонування дерева 
(його ріст і розвиток) у властивий йому 
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На підставі багаторічних досліджень у виробничих умовах висвітлено високу стар-
тову ефективність запропонованої авторами екологічної енергоощадної технології 
інтенсивного грушевого саду довготривалого періоду експлуатації на насіннєвій підщепі 
з проміжною карликовою вставкою Пірогном порівняно з сучасними індустріально- 
реанімаційними садовими технологіями вирощування груші, що базуються на карли-
кових айвових підщепах. Підтверджено високу конкурентоспроможність вказаної 
технологічної розробки перед традиційними існуючими: урожайність плодів високої 
якості у перші роки плодоношення сягає 35–56 т/га; технологія має екологічну спрямо-
ваність та дає змогу одержати значні енергетичні заощадження впродовж тривалого 
експлуатаційного періоду. Доведено, що випробувана у виробництві технологія надає 
можливість мінімізувати антропогенний вплив на виробничі процеси і на навколишнє 
природне середовище загалом завдяки високому біологічному потенціалу — життє-

здатності підщепи і конструкції дерева.

Ключові слова: груша, підщепа, вставка, сорт, енергоощадна технологія, екологічно 
безпечна продукція.
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