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Abstract

In the Northern Tien Shan, the qualitative composition of sheep parasites
depends on the grazing areas of the animals. Thus, 47 parasites were registered in
sheep grazing only in the highlands (9 species of protozoa, 6 - trematodes, 3 -



cestodes, 28 - nematodes and 1 species of botfly), 22 in sheep grazing in the foothills
(6 — protozoa, 3 — trematodes, 2 — cestodes, 10 — nematodes and 1 species of botfly),
and in sheep grazing in the desert zone — 16 (4 — protozoa, 1 — trematodes, 2 -
cestodes, 9 — nematodes). And the occurrence of mixed infestations depends on the
qualitative composition of the parasites. Thus, sheep grazing in the highlands, where
47 parasites are registered, have 19-21 variants of associations, and sheep grazing in
the desert zone, where 16 parasites are registered, have 12 variants of associations.

The reduction of the qualitative composition of parasites in sheep in modern
conditions contributed to the reduction of the number of animals in grazed areas and
the modern processing of low-acidified livestock in farms.

Keywords: eimeria; sarcocystes; trematodes; cestodes; nematodes; botfly.

Introduction The need to study the

The natural conditions of the
Almaty region include 5 climatic zones
- from deserts to eternal snows. The
climate is sharply continental, the
average temperature in January in the
flat part is 15 C, in the foothills - 6-8 C;
in July - +16 C and +24 +25 C,
respectively. Annual precipitation on
the plains is up to 300 mm, in the
foothills and mountains - from 500-700
to 1000 mm per year.

The region is located between
the ridges of the Northern Tien Shan in
the south, Lake Balkhash in the
northwest and the Ili River in the
northeast; it borders the People's
Republic of China in the east.

Material and methods

In the highlands, studies were
carried out in 1986-1987 and 2021 in
the farms of the Kegensky district of
the Almaty region. In 1986-1987, 288
sheep of various ages were examined in
different seasons of the year: including
60 heads were examined for intestinal
parasites (Berkinbay method [1]); 180
heads — for intestinal parasites and
sarcocysts (Berkinbay biopsy method
[1]); 48 heads — for intestinal parasites
(Berkinbay method [1]) and on
nasopharyngeal gadflies (by opening
the heads of fallen animals). In 2021,

parasitofauna in the Northern Tien
Shan is dictated by the demands of
developing animal husbandry. The
success of the fight against parasitosis
largely depends on the state of
knowledge of these issues.

The purpose of the research. The
purpose of this study is to study the
fauna of protozoa and helminths of
sheep grazing in the alpine, foothill and
desert zones of the Almaty region. To
achieve this goal, the following tasks
are set: to establish the species
composition of the fauna of protozoa
and helminths of sheep grazing in this
area.

the work was carried out in the farm
"Darkhan”. In total, 60 sheep were
examined by the Fulleborn flotation
method and 3 sheep heads were
examined by the method of sequential
washing, incomplete helminthological
autopsy of the gastrointestinal tract.

In the foothills, the collection of
material was carried out in 1986-1987
and 2022 in the Enbekshikazakh
district of Almaty region. In 1986-
1987, the work was carried out in the
state farm "Turgensky". In total, 220
sheep of various ages in different
seasons were examined by the



Berkinbay flotation method [1] and
femoral muscle biopsy, 4 by the
method of complete helminthological
autopsy. In 2022, the work was carried
out in the farm "Zhangazy" and
"Abilov". In total, 60 sheep were
examined by the Fulleborn flotation
method and 2 heads of sheep aged over
two years were examined by the
method of sequential  washing,
incomplete helminthological autopsy of
the gastrointestinal tract.

In the desert, work was carried
out in 1986-1987 in the experimental
production farm for the production of
seeds of wild herbs in the former
Kurtinsky  district, now Zhambyl
district, Almaty region. In total, 280
sheep of various ages in different
seasons of the year were examined by
the flotation method of Berkinbay [1]
and muscle biopsy, and 1 sheep aged
1.5 years was examined by a complete
helminthological autopsy. In 2022, the
work was carried out in the peasant
farm "Aidarly". In total, 30 sheep were
examined by the Fulleborn flotation
method and 2 heads of sheep aged over
two years were examined by the
method of sequential  washing,
incomplete helminthological autopsy of
the gastrointestinal tract.

The matrices obtained with a
complete helminthological autopsy
were poured into cotton bags, labelled
and preserved in a common jar with
Barbagallo liquid.

Lifetime parasitological studies
of sheep were carried out according to
the method of O. Berkinbay [1].

Results

Eimeria, sarcocysts, nematodes,
cestodes, flukes and nasopharyngeal
botflies were registered in sheep

grazing all year round, only in the
highlands, in 1986-1987 (table 1).
These parasites occur both in the form
of monoinvasia and in the form of
combined invasions in  various
combinations [2-10].

Thus, as a result of a study on
gastrointestinal parasites, the most
common among sheep are mixed
eimeria-nematode invasions (33.1 %)
and monoinvasia: eimeria (30 %) and
nematodes (8 %). The following
associations were established:
eimeria+nematode+cestode (6.8 %),
eimeria+nematode+cestode+trematode
(5.7 %), eimeria+ nematode-+trematode
(3.4 %), eimeriattrematode (1.9 %).
Monoinvasia of trematodes (1.5 %) and
mixed invasions are less common:
eimeria+cestode, = nematode+cestode
and nematode+trematode (1.1 % each).
The infestation of animals with
parasites depends on the age and
season. In young animals up to a year
old, the most common are eimeria
(41.4 %) and eimeria + nematode (34.3
%) infestations. In winter, at the age of
10 days, they are found to have eimeria
and nematodes. In spring, cestodes are
added to them, and in autumn, flukes.
High infection of young animals with
eimeria is observed in winter (30 %),
spring (80 %) and autumn (40 %);
eimeria + nematode invasion - in
summer (80 %) and autumn (25 %). In

addition, they have eimeria
+nematode+cestode  (in  summer,
autumn), eimeria + cestode (in

autumn), eimeria + trematode (in
autumn) and nematode (in autumn)
infestations.

In young animals older than one
year and adult animals, the most
common are eimeria+nematode (32.7-
325 %) and eimeria (16.8-28.8 %)



invasions. High infection of animals
with eimeria+tnematode invasion is
observed in winter (55-40 %), spring
(50-55 %) and summer (up to 35 %),
low — in autumn (10-20 %). Eimerious
invasion is registered in them in spring
(20-55 %), summer (20-10 %) and
autumn (15-50 %). Other associations
are not found in all seasons and are
characterized by a low extent of
invasion.

As a result of the study on
gastrointestinal and tissue parasites, the
following were found: eimeria (10.6

%), nematodes (1.2),
eimeria+nematodes (2.7),
eimeria+cestodes (1.7),

eimeria+nematodes+cestodes (3.9),
eimeria+nematodes+ trematodes (2.2),
eimeria+nematodes+cestodes+trematod
es (2.2), sarcocysts (11.1),
eimeria+sarcocysts (14.4),
eimeria+nematodes+sarcocysts (5),
eimeria+ trematodes+sarcocysts (5),
eimeria+cestodes+trematodes (1.1),
nematodes+ trematodes-sarcocysts
(2.2),
eimeria+cestodes+trematodes+sarcocys
ts (2.2), eimeria+
nematodes+trematodes+sarcocysts

(6.1), eimeria+
nematodes+cestodes+sarcocysts (4.4),
eimeria+nematodes+cestodes+trematod
es+sarcocysts (6.7), eimeria+
cestodes+sarcocysts (3.9),
nematodes+trematodes+sarcocysts
(0.6), nematodes+ sarcocysts (0.6),
trematodes+sarcocysts (2.2 %).

As a result of the study of fallen
animals for gastrointestinal parasites
and nasopharyngeal botflies, the
following were identified: trematodes

(8.3%), botflies (6.2),
eimeria+trematodes (2.1),
nematodes+botflies (4.5),
trematodes+botflies (8.3),
eimeria+nematodes+botflies (2.1),
nematodes+trematodes (2.1),
nematodes+  trematodes+  botflies
(22.9),

nematodes+cestodes+trematodes (4.4),
eimeria+ nematodes+trematodes (4.5),
eimeria+nematodes+trematodes+
botflies (18.7), nematodes-
cestodes+trematodes+botflies (6.2),
eimeria+nematodes+ cestodes+
trematodes 4.5),
eimeria+nematodes+cestodes+trematod
es+botflies (2.1 %).

Table 1 — Sheep parasites registered in different years
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1 2 3 4 5 6 7 8

1 Eimeria ahsata Honess, 1942 +

2 E. crandallis Honess, 1942 + +

3 E. faurei (Moussu, Marotel, 1902) Martin, 1909 + +

4 E. granulosa Christensen, 1938 + +

5 E. intricata Spiegl, 1925 +

6 E. ovina Levine, lvens, 1970 + + + +




7 E. ovinoidalis Levine, 1961 + +
8 E. parva Kotlan, Mocsy, Vaida, 1929 + +
9 Sarcocystis ovicanis Heydorn e.a., 1975 + +
10 Fasciola hepatica Linnaeus, 1758 + +
11 Eurytrema pancreaticum (Janson, 1889) +
12 Dicrocoelium lanceatum Stiles, Hassall, 1896 + +
13 Hasstilesia ovis (Orloff, Erschoff, Badanin, 1934) . .
Gvosdev, Soboleva, 1973
14 Paramphistomum ichikawai (Fukui, 1922)
15 Liorchis scotiae (Wilmott, 1950) Veichko, 1960
16 Moniezia expansa (Rudolphi, 1810) Blanchard, N N
1891
17 M.benedeni (Moniez, 1879) Blanchard, 1891 +
18 Thysaniezia giardi (Moniez, 1879)
19 Parabronema skrjabini Rassowska, 1924
20 Skrjabinema ovis (Skrjabin, 1915) Werestschagin, |
1926
21 Chabertia ovina (Pabricine, 1788) +
22 Bunostomum trigonocephalum (Rudolphi, 1802) +
23 Trichostrongylus axei (Cobbold, 1879) Railliet, | .
Henry, 1909
24 T. capricola Ransom, 1911 +
25 T. colubriformis (Giles, 1822) Ransom, 1911 +
26 T. probolurus (Railliet, 1896) Looss, 1905
27 Ostertagiella circumcincta (Stadelmann, 1894) . .
Andreeva, 1957
28 O. kegeni Anreeva, 1957
29 O. occidentalis (Ransom, 1907) Andreeva, 1957
[Tponomxenue Tabauib 1
1 2 3 5
30 O. orloffi (Sankin, 1930) Andreeva, 1957 +
31 O. trifida (Guills,Marotel, Panisset, 1911) | |
Anreeva, 1957
32 O. trifurcata (Ransom, 1907) Andreeva, 1957 + +
33 Marshallagia marshalli (Ransom, 1907) Orloff, . .
1933
34 M.mongolica Schumakovitsch, 1938 +
35 Telodorsagia davtiani Andreeva, Satubaldin, s
1954
36 Haemonchus contortus  (Rudolphi,  1803) N N
Cobbold, 1898
37 Nematodirus archari Sokolova, 1948 +
38 Nematodirus filicollis (Rudolphi, 1802) Ransom,
+
1907
39 N. oiratianus Rajewskaja, 1929 + +
40 N. spathiger (Railliet, 1896) Railliet, Henry, 1909 + +
41 Nematodirella longissimespiculata
(Romanovitsch, 1915) Skrajbin, Schikhobalova, | +
1952
42 Dictyocaulus filaria (Rudolphi, 1809) Railliet, | + +




Henry, 1907

43 Protostrongylus davtiani (Savina, 1940) Davtian,
+ +

1949
44 Strongyloides papillosus (Wedl., 1856) + + +
45 Trichocephalus ovis Abildgaard, 1795 + +
46 T. skrjabini (Backakow, 1924) + + + + + +
47 Oestrus ovis Linnaeus, 1758 + +
Total 47 18 | 22 | 15 | 16 7

In 2021, the results of a
coprological study of 20 sheep of the
Kegensky district of the Almaty region
using the Fulleborn method showed
that protozoa and helminths occur both
in the form of monoinvasia and in the
form of mixed invasions.

Infection of sheep of the
Kegensky district of the Almaty region
with eimeria, excluding
parasitocenosis, was 20 %,
anoplocephalids — 45 %, marshallagia —
20 %, nematodiruses - 20 %,
strongyloides — 50 %.

Monoinvasia by strongyloides
was 20 %, by anoplocephalids 10 %.

Mixed Invasions of
eimeria+anoplocephalides+strongyloid
es occur in 5 % of sheep,
anoplocephalides+strongyloides — 5 %,
nematodirus+strongyloides — 10 %,

cestoda+marshallagium - 10 %,
eimeria+strongyloides+marshallagium
- 5 %,
anoplocephalides+marshallagium+nem
atodirus — 5 %,
eimeria+anoplocephalides+
nematodirus - 5 %,

eimerium-+anoplocephalides+marshalla
gium+strongyloides — 5 % of sheep.
Eimeria, sarcocysts, nematodes,
cestodes, flukes and nasopharyngeal
botflies were recorded in sheep grazing
in the plains and highlands (Table 1).
These parasites occur both in the form
of monoinvasia and in the form of

combined invasions in  various
combinations [11].
Monoinvasia. Eimeria. The

infection rate of sheep with
monoinvasia is 591 %. The
invasiveness of lambs in spring was 30
%, in summer 20 and in autumn 5 %.
In young animals under 2 years of age,
monoinvasia was detected in spring
and summer (5 %), and in other
seasons of the year it was not noted.
Monoinvasia was not detected in adult
animals.

Sarcocysts. The infection rate of
animals with monoinvasia reaches 23.
18 %. In young animals up to a year,
sarcocysts were detected for the first
time only in summer and autumn, the
percentage of infected animals with
monoinvasia reached 35 %. In young
animals up to 2 years old, infection
with parasites in winter was 40 %, in
spring — 50, in summer — 25 and in
autumn — 20 %. In adult animals, high
invasiveness is noted in spring (30 %),
then decreases, in summer it is 20 %,
and in autumn it is 10 %.

Nematodes. The infection rate of
animals with monoinvasia is 4.09 %.
Monoinvasia was not detected in young
animals up to a year old, and in young
animals up to 2 years old it was
detected only in autumn (5 %). The
infection rate of adult animals is 15 %
in spring, 5 % in summer and 20 % in
autumn,



Cestodes. Larval stages of
cestodes are detected only upon
autopsy. Infection with monoinvasia of
monesia was 1.36 %. Monoinvasia was
not detected in young animals up to a
year old, in young animals up to 2
years old it was detected in summer
and autumn (5 %), and in adults — only
in autumn (5 %).

Trematodes. These parasites in
the form of monoinvasia were not
found in the examined animals.

Botflies. Larvae of
nasopharyngeal botflies were found
only during autopsies of fallen and
forcibly slaughtered animals. The
development of stage | larvae is
delayed on summer pastures in the
alpine pastures of the Assy-Don Jailau.
The development of larvae to the next
stage takes place on lowland pastures.

Combined invasions.
Eimeria+sarcocystic invasion. This
invasion infected 13.63 % of the
examined animals. In young animals up
to a year, the extent of invasion is 10
%. In young animals up to 2 years — 15,
adults — 11.25 %. In young animals up
to a year old and adults, the intensity of
both invasions is almost the same, and
in young animals up to 2 years old,
eimeria prevails in winter and spring,
sarcocysts prevail in summer and
autumn.

Eimeria+nematode invasion. The
infection rate of animals is 3.18 %. The
extent of invasion in young animals up
to one year was 7.5 %, and in adults —
1.25 %. In young animals up to 2 years
old, such an invasion has not been
detected. Eimeria prevailed in all
seasons of the year over nematodes 2
and 7.5 times.

Eimeria+moniesia invasion.
Combined invasion was detected in

0.90 % of the examined animals. Such
an invasion was registered only in
young animals of both groups, in the
summer period (5 %).

Eimeria+trematode invasion was
detected only in young animals up to a
year in the summer (5 %). Eimeria
prevailed over flukes 17 times.

Sarcocyst+nematode  invasion
was registered in 5.91 % of animals.
Such an invasion in young animals up
to a year was detected only in autumn
(5 %), in young animals up to 2 years
old in winter (5 %), summer (10 %)
and autumn (10 %), and in adults in
summer (30 %) and autumn (15 %).
The ratio of parasites in young animals
up to a year and adults is the same, and
in young animals up to 2 years old,
sarcocysts predominate in winter and
summer, and nematodes in autumn.

Sarcocystictmoniesia  invasion
was found in 0.90 % of animals, only
in young animals up to 2 years old and
adults and in summer (5 %).

Sarcocyst+trematode  invasion
was detected in 1.81 % of animals.
Such an invasion in young animals up
to a year is detected only in winter (5
%), in young animals up to 2 years — in
spring (5 %) and summer (5 %).
Trematodes predominate in Yyoung
animals up to a year old, and in young
animals up to 2 years old and adults —
sarcocysts by 3-15 times.

Nematode+cestode invasion was
registered only in adult animals (0.90
%) and in spring (5 %) and autumn (5
%).

Eimeria+sarcocystis+nematode
invasion is first established in young
animals up to a year in autumn (10 %),
then in young animals up to 2 years
old, infection in winter and spring
reaches 25 %, in summer the invasion



decreases to 5 %, and in autumn it rises
again (15 %). In adults, the infection
rate of combined invasion in spring and
summer is 5 %, and in autumn - 15 %.
In young animals up to one vyear,
eimeria and nematodes predominate
over sarcocysts, in young animals up to
2 years, on the contrary, sarcocysts
predominate  over eimeria and
nematodes. In adults, the ratio of
parasites is almost the same in spring
and summer, and in autumn eimeria
and nematodes predominate over
sarcocysts.
Eimeria+sarcocyst+moniesia
invasion was established in young
animals up to a year in winter (5 %), in
young animals up to 2 years (15 %) and
older (10 %) — in summer.
Eimeria+sarcocyst+trematode
invasion was registered only in young
animals up to a year in winter (20 %)
and in summer (10 %).
Eimeria+nematode+moniesia
invasion was detected only in adults
and in autumn (5 %), after returning
from summer alpine pastures.
Eimeria+nematode+trematode
invasion was found only in young
animals up to a year and in summer (10
%), while aimeria prevailed over
helminths by 17.5 times.
Sarcocystic+nematode+moniesia
invasion was registered in adult
animals in spring (5 %), in young
animals up to a year and in winter (5
%), in young animals up to 2 years and
in autumn (10 %).
Eimeriatsarcocyst+nematode+m
oniesia invasion was detected in 2.27
% of the examined animals. In young
animals up to a year, such an invasion
was detected only in autumn (10 %). In
adult animals, combined invasion
occurs in spring, summer and autumn,

with the same degree of infection (5
%).

Eimeria+sarcocyst+nematode+tr
ematode invasion was registered in
3.63 % of the examined animals. In
young animals, such an invasion occurs
in summer (10%) and autumn (5-10
%), and in adults — only in spring (5
%).

Eimeria+sarcocyst+moniezio+tre
matode invasion was detected only in
young animals up to a year and in
winter (20 %) at the sheep fattening
complex.

Eimeria+sarcocystis+nematode+
moniesia+trematode invasion  were
registered only in young animals up to
a year and only in autumn (10 %).

Eimeria, sarcocysts, trematodes,
cestodes, nematodes and
nasopharyngeal botfly have been
recorded in sheep grazing only in the
desert zone (table 1). These parasites
occur in the body of animals both in the
form of mono- and combined invasions
in various combinations [12].

Monoinvasia.  Eimeria.  The
infection rate of animals with
monoinvasia is 7.9 %. In the main age
and sex groups, monoinvasia is not
found in all seasons of the year. In
young animals up to a year, the
infection with eimeria in winter is 15
%, in spring — 20, in summer — 10, and
In autumn monoinvasia was not
detected. In young animals up to 2
years old, eimeria was detected only in
winter (5 %) and autumn (5 %), and in
adults — in winter (10 %) and summer
(5 %). Young animals under one year
old are more infected with eimeria (15
%) than young animals under 2 years
old (3.3 %) and adults (7. 14 %).

Sarcocysts. The infection rate of
animals with monoinvasia is 30.71 %.



Young animals up to 2 years old are
more invaded by monoinvasia with
sarcocysts (45 %) than young animals
up to one year old (20 %) and adults
(30.71 %). The lowest infection rate of
adult animals is observed in autumn
(15 %), in winter it reaches up to 30, in
spring — 45, and in summer — 60 %. In
young animals of both groups,
monoinvasia by sarcocysts was
detected in winter (25-45 %), summer
(30-40) and autumn (10-50 %).

Trematodes. Monoinvasia was
detected only in adults and in autumn
(0.7 %).

Cestodes. The larval stages of
the cestode are detected only during
autopsies of a forcibly slaughtered
animal. Infection of animals with pure
monoinvasias was not detected.

Nematodes. The infection rate of
animals with monoinvasia is 3.2 %.
Nematodes were detected only in
young animals up to a year old (3.75
%) and in adults (4.28 %).

Sheep botflies were detected

only when opening a forcibly
slaughtered animal.
Combined invasions.

Eimeriatsarcocystic  invasion. The
infection rate of animals is 10.8 %.
Animals older than a year are more
infected (15-13.6 % than young
animals under a year (5 %). In adults,
mixed invasion was detected in all
seasons of the year: in winter and
spring, the number of infected animals
IS 15%, in summer and autumn — 10 %.
In young animals of both groups,
combined invasion is detected only in
winter (15-10 %) and in summer (10-
35 %).

Eimeria+nematode invasion. The
infestation of animals is 3.2 %. The
extent of infestation of young animals

up to a year is 6.3 %, young animals up
to 2 years - 1.7 %, adults - 2.1 %. In
young animals up to a year, combined
invasion is detected in winter (5 %) and
spring (30 %), in young animals up to 2
years — in summer (5 %), and in adults
— in spring (5 %), summer (5 %) and
autumn (5 %).

Sarcocyst+nematode  invasion.
The infection rate of animals is 10.8 %,
the older the animals, the more infected
with this combined invasion. Thus, the
extent of invasion of young animals up
to one year is 7.5%, young animals up
to 2 years — 8.3, adults — 12.1 %, in
young animals up to one vyear,
combined invasion was detected in
winter (10 %) and autumn (40 %), in
young animals up to 2 years — in
summer (5 %) and autumn (20 %), in
adults — in winter (15 %), spring (20
%) and autumn (15 %).

Sarcocyst+moniesia  invasion.
The infection rate of animals is 1.4 %.
No combined invasion was detected in
young animals up to a year old. In
young animals up to 2 years old, it is
found in winter (5 %) and autumn (5
%), and in adults — in winter (5 %).

Nematode+moniesia  invasion
was registered only in adults and in
autumn (5 %).

Eimeria+sarcocyst+nematode
invasion. The infection rate of animals
IS 6.4 %. The extent of invasion in
sheep older than a year is greater (8.3-
8.6) than in young animals under a year
(1.3 %). In the Ilatter, combined
invasion occurs only in autumn (10 %),
in young animals up to 2 years old — in
winter (15 %) and summer (10 %), and
in adults — in winter (15 %), spring (15
%) and autumn (20 %).

Eimeria+sarcocyst+moniesia
invasion. The infection rate of animals



iIs 1.1 %. In young animals of both
groups, combined invasion was
detected only in winter (5 %), and in
adults — in autumn (5 %).

Eimeria+nematode+moniesia
invasion was detected only in young
animals up to a year and in autumn (10
%).

Sarcocyst+nematode+moniesia
invasion is also found in young animals
up to a year in winter (5 %) and
autumn (20 %).

Discussion

As a result of our research, it
was found that eimeria, sarcocysts,
gastrointestinal trematodes, cestodes
and nematodes in the body of sheep
occur both in the form of monoinvasia
and in the form of mixed invasions in
23 combinations.

The infection of animals with
monoinvasions and mixed invasions is
influenced by  the  qualitative
composition of the joints of
parasitocenoses in biocenoses, age and
seasons of the year. Thus, we have
registered  forty-seven species of
parasites in sheep bred in the highlands
(table 1), sixteen in sheep constantly
grazing in the desert zone, and twenty-
two in sheep bred in the foothills.

We have registered 19-21
variants of associations in sheep
grazing in the mountainous zone, and
12 in sheep grazing in the desert zone.
That is, the richer the fauna of
parasites, the more diverse the mixed
infestations in various combinations. In
the mountain biocenosis, favorable
conditions (heat and humidity) are
created in the spring-summer-autumn
period for the growth of plants that
feed on livestock, and for the
maturation of parasites to invasive

Sarcocyst+nematode+trematode
invasion was registered only in adults
and in autumn (10 %).

Eimeriat+sarcocyst+nematode+m
oniesia invasion was found only in
young animals up to a year in winter
(10 %) and autumn (10 %).

Eimeria+sarcocyst+nematode+tr
ematode invasion was detected in
young animals up to a year old (in
winter, 5 %) and in adults (in autumn, 5
%).

stages and infecting animals with them
(almost all animal populations are
concentrated in this biocenosis during
this period). At the same time, parasites
belonging to different taxa can
simultaneously enter the body of
several individuals of a given
population. Consequently, parasites
interact with each other and the host
organism. The relationship between
parasites is possibly synergistic, in
which mixed infestations are detected.
Hence the low recordability or absence
of monoinvasies. In other cases, the
relationship may be antagonistic. In
biocenoses with a poor species
composition  of  parasites, the
population of one type of parasite
prevails over the rest.

There are no monoinvasias and
mixed invasions in animals in
individual farms or in certain periods of
the year. In our opinion, this is due to a
change in the species composition of
the joints of parasitocenoses forming
more or less stable combinations or
associations. The life expectancy of
different parasites in the host body is
different: individual parasites are
removed from the host body after
certain stages of development are
completed, but others may remain in it.



Hence the different recordability of individual farms and in different
monoinvasia and mixed invasions in seasons of the year.

Conclusions

The qualitative composition of the parasitofauna in sheep has changed over 36
years: the fauna of parasites has become smaller: in the highlands by 29 parasites (47-
18); in the foothills by 7 (22-15); in the desert by 9 (16-7). This was facilitated, in our
opinion, firstly, by a sharp reduction in the number of livestock over the years, almost
100 times; previously, farms had at least 50,000 heads of sheep and goats; now, farms
have 150-200 heads of small cattle; secondly, earlier farms did not have time to treat
animals with antiparasitic agents; now, a small number of livestock are subjected to
several treatments per year.
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Tyiiin

Conrycrik Tsup-lllanpna ko¥l mapa3uTTEpiHIH camajblK Kypambl Mall >Karo
opbIHAapbiHa OaianbicThl. COHBIMEH, TEK TayJIbl JKepJep/ie >KalbUIaThlH KoMsiapaa
47 torpimapripkenred (KapamaibiMasuiapAsie 9 Typi, 6 - Tpemaron, 3 - necroxn, 28 -
HEMaToJ1 yoHe OerenekTiH 1 Typi), Tay OeKTepiHIe *albulaThlH Koitapnaa - 22 (6-
npoTo30a, 3 - TpeMato, 2 - mecrod, 10 - Hemaron xkoHe OerenektiH 1 Typi).), ai
eIl aiiMakTa JKalbUIBII JKYpreH Koimapaa — 16 (4 — kapamadibiMasiiap, 1 —
Tpemaroa, 2 — Imectolx, 9 — HemaTron). Apajac HWHBAa3WSAHBIH Taiga OOyl
TOFBIIIAPIAP/ABIH, canaiblK KypamblHa OailnaHbicThl. CoHbIMEH, 47 TOFbIIAP
TIpKENTeH TayJbl Xepieple KaWbUIbIl KYPreH Koinapnaa accouuanusaeie 19-21
HYCKAachl Ke37eCei, all Mol aliMarbIHAa >KaWbUIBIT KYpPreH Koimapaa 16 mapasut
TipkenTeH 0oJica, OHAa aCCONUANMSHBIH 12 HYCKachl Oap.

Kazipri karmaiiia KoWjapaarbl MapasUTTEPAIH calajdblK  KYPaMbIHBIH
TOMEHICY1 KaWbUIBIMIBIK >Kepiiepe Mall OachIHBIH a3arobl KoHE (epManapaa a3
CaH/Ibl MaJIIbl YaKThUIbI OHJICY BIKIAJ €TTI.

KinT ce3aep: siiMepus; capKolMCTa; TpeMaToITap; IIECTOJATap; HEMATOATap;
Oererex.
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AHHOTAIIUA

B CeBepHom Tanp-lllaHe kaueCTBEHHBIM COCTAB Mapa3UTOB OBEIl 3aBUCAT OT
MECT BBITIaca >KMBOTHBIX. TaK, y OBEI] BBIMACAIONIUXCS TOJIBKO B BBICOKOTOPHE
3aperucTpupoBanbl 47 napa3utoB (9 BHIOB MpocTemux, 6 - TpemaTos, 3 - MecTo/,
28 - Hemaronx W 1 BHJ OBOJ), Y OBEIl BhIMAacawIIuxcs B npearopbe — 22 (6 -
npocteimux, 3 — tpemaron, 2 — necroa, 10 — wemaToq u 1 BHI OBOM), a y OBEII
BBINACAIOIINXCSA B MyCTHIHHONW 30He — 16 (4 — mpocreitmux, 1 — tpemaronm, 2 —
necron, 9 — Hemarom). A BCTPEYaEMOCTh CMEIIAHHBIX HHBA3WKA 3aBUCHT OT
KaueCTBEHHOI'0 COCTaBa Mapa3uToB. Tay, y OBEIl BBHIITACAIOIINXCS B BHICOKOTOPbE, T
3aperucTpupoBanbl 47 mapa3uToB, BcTpeuaroTcss 19-21 BapmaHTOB accoruanui, a y
OBEII BBITIACAIOIINUXCS B ITyCTHIHHOM 30HE, T/I€ 3aperucTpupoBanbl 16 mapazuros — 12
BAPUAHTOB ACCOIMALINH.

YMeHbBIIICHHE KauyeCTBEHHOT'O0 COCTaBa TMapa3sWTOB Yy OBEI] B COBPEMEHHBIX
YCIIOBUSX CIIOCOOCTBOBAIA COKpAIICHWE TIOTOJIOBbE J>KMBOTHBIX HA BBITACACMBIX
TEPPUTOPHSAX W CBOBpPEMEHHas o0OpabOTkKa MaJladyMCIICHHOTO CKOTa B (hepPMEPCKHUX
XO03HCTBaXx.

KiroueBblie cjioBa: sHMeEpusi; CapKOLKCTA, TPEMATOJd; LIECTOAA, HEMATOHA,
OBO/I.



