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THE INFLUENCE OF GROWTH REGULATORS
ON ANATOMICAL STRUCTURE
OF SWEET CLOVER VEGETATIVE ORGANS
IN THE CONDITIONS OF AKMOLA REGION

Abstract. The influence of growth regulators on vegetative organs anatomy structure of sweet clover, culti-
vated in the Akmola region has been studied.

The results showed that growth regulators (seeds treatment by: Lignohumate B super Bio; Hanse Plant
Seedspor-C and Lignohumate BM potassium) increased the thickness of epidermis and primary cortex, the area of
the xylem vessels and the size of parenchymal cells in the stem anatomical structure. The use of growth regulators
changed the leaf anatomical structure. The vascular bundle area, the depth of sinuosity and the cells volumes of the
upper and lower leaves epidermis increased.

Key words: sweet clover, anatomical structure, growth stimulators, stem, leaf, epidermis.

Introduction. The use of plant growth regulators could stabilize a high level of yield and quality of
crop production. Determination of the application time and the correct concentration for treatment with
growth regulators allow regulation ofplant growth and development, improving resistance to unfavorable
environmental factors, and, as a result could increase the yield and product quality.

The use of growth regulators is focused on the solution of specific tasks for the production of agri-
cultural products, obtaining a given quality and quantity of products. In some agricultural sectors, as
vegetable growing, fruit growing, ornamental gardening, the use of plant growth regulators has become a
necessary agrotechnicalpractice.

The application of biological products leads to increased seed quality, activation of physiological and
biochemical processes at first germination stages; stimulation of root formation and increased root system
capacity. The observation showed increased the assimilation apparatus efficiency, the leaf surface area,
and biomass growth, the photosynthetic activity of agrocenosis. The increase in growth rates under the
influence of growth regulators improves the use of nutrients and increases the NPK content in the plant
green mass. The combined use of bacterial preparations and growth regulators for seed treatment provides
an increase in yield and biological resistance of plants [1, 2].

Humic acids are high-molecular substances with a different composition. The essential functions of
humic substances in the biosphere are: accumulative; transporting; regulatory; protective; physiological
[3]. When humic acids are used as growth stimulators the plant's physiological activity develops not
because of humic acids, but because of salts with monovalent alkali metals and ammonium. This is
because humic acids are insoluble and plants can not absorb the water. The salts of monovalent alkali
metals, as well as ammonium and humic acids, are soluble in water and become available to plants [4,5].
The mechanism of stimulating by humic substances and their physiological effect connected with the
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influence of humates on the energy metabolism of the cell, that leads to the activation of oxidative and
photosynthetic phosphorylation processes and the enhancement of the protein-synthesizing system [6,7].

Researchers in Akmola region studied the effect of sodium humate on the yield and quality of spring
wheat seeds (S.K. Memeshov, 2005) [8, 9], oil flax (A.A. Begalin, 2007) [10], buckwheat (A.A. Tlep-
paeva, 2009) [11]. Based on the results of these researchers, it was established that sodium humate has a
positive effect on plant growth and development, the photosynthetic potential of the plant, and a decrease
in the water-use ratio. Under the influence of sodium humate, the number and dimensions of the
conducting bundles in the anatomical structure of the stem and leaf, the thickness of the mechanical
tissue, the size of the parenchymal cells and the number of their layers were increased. The yield and
quality of grain are increased, the content of heavy metals in wheat grains is reduced [8-11].

The studies on the effect of growth regulators with microelements on the anatomical features of the
sweet clover cultivated in Akmola region have not been carried out.

The working goal. To study the influence of growth regulators on the vegetative organs anatomical
structure of sweet clover cultivated in Akmola region.

Methods of research. The object of research was sweet yellow clover variety Kokshetau 10. It was
developed by the North Kazakhstan Research Institute of Agriculture and authors: U.M. Sagalbekov,
S.Zh. Onalov, M.E. Kusainova, E.U. Sagalbekov. A complex hybrid variety created by the polycross
method from the limited open pollination of biotypes from Alsheevsky, Kokshetau, Omsk early ripening
and Siberian two varieties. The selection goal was the maximum yield of the vegetative mass, taking into
account the growth power, tilling capacity, seed productivity, winter hardiness, drought resistance and
quality of the forage weight [12].

The plant has a tap-root system, well developed with an expressed main root. Stems are upright, tall,
roundish, with a height of 90-125 cm. Branchiness is good and even. The form of the bush is vertical. The
tilling capacity is above average - 10-14 stems per bush. Leaf coverage is 42-48%, which is above the
average. Egg-shaped leaves, large, green; stipules are filiform-subulate, widened at the bottom. The
inflorescence is truss, fusiform, medium density. The color of the corolla is yellow. Pods are small, single-
seeded, dark gray with a transversely wrinkled surface. Seeds are small, kidney-shaped, greenish-yellow.
The weight of 1000 seeds is 2.1-2.6 g. [12].

Field experiments conducted in 2015-2017 in "North Kazakhstan Scientific Research Institute" LLP,
Akmola region, Zerendinsky district.

Meteorological conditions of overwintering, growth, and development of perennial grasses for 2014-
2015 should be considered as arid. During the vegetation period, there were 268.4 mm of precipitation at
an average long-term norm of 327.2 mm.In 2015-2016 the total precipitation was 446.5 mm, which had a
favorable effect on the growth of perennial grasses. This year, during the vegetation period there were
338.7 mm of precipitation, which should be considered at the level of the average long-term rate. Over the
three study years (2015-2017), the first year is arid, the second year is favorable, and the third one at the
level of the average annual data.

The soil is represented by chernozem with medium humus, with a depth of humus horizon of 25-
27 cm and average humus content of 4.01%. There is 3.21 mg of nitrate nitrogen and 35.0 mg of
potassium per 100 g of topsoil. Consequently, the content of nitrogen is high; the content of phosphorus is
average; the content of potassium is high. The soil texture is heavy loam, the bulk weight in plough layer
is 1.19 g/em’, and about 1.30 g/cm’ in a meter-deep layer. Permanent wilting moisture is 12-13%.

Field experiments were in three replications. The applied agricultural technology was zonal. The area
of the pilot plot was 15 m?, the location of the plots was randomized. Forecrop is fallow tillage. Seeding
date was 16th of May. Seeding was carried out by selective seeder; the seeding depth was 2-3 cm.

Method of seeding was in rows and wide-rows; row spacing was 75 cm. Seeding rate for the wide-
row method was 8.0 kg/ha. The following three growth stimulators were used for seed treatment:
Lignohumate B super Bio (2.5 ml/l), Hanse Plant Seedspor-C (1.0 ml/l), Lignohumate BM potassium (2.5
ml/l). Seed treatment by growth stimulators was carried out 12 hours before seeding, followed by drying.

Growth regulators were used for the preseeding treatment of yellow sweet clover seeds.

The experimental design included the following variants:

1 — control (water seed treatment );

2 — seed treatment by Lignohumate B super Bio;
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3 — seed treatment by Hanse Plant Seedspor-C;

4 — seed treatment by Lignohumate BM potassium.

Anatomical studies were carried out in the flowering phase according to the accepted method.
To study the features of the anatomical structure, the works of M.L. Prozina and W. Braune were used.
[13; 14]. Statistical processing of morphometric indicators was carried out by the method of G.F. Lakina
(1990) [15].

Results of the research and discussions. In these experiments, the authors compared the vegetative
organs anatomical structure of variety Kokshetau 10 sweet clover, selected from the control variant
without growth regulators, with anatomical structures of the vegetative organs selected from the variants
where growth regulators have been used.

Transversal section of Kokshetau 10 sweet clover stem consists of the epidermis, primary cortex, and
central cylinder.

The anatomical structure of the stem associated with those essential functions that it performs. The
stem connects such important vegetative organs as roots and leaves. It provides movement of water and
minerals from roots to leaves and the movement of organic matter from leaves to roots [16].

The movement of these two mutually opposite currents of fluid is facilitated by well-developed
conductive tissues in the stem. Strengthening of the stem is carried out by various mechanical tissues and
their particular arrangement. Exodermis protect the plant from the adverse effects of the environment. The
stem may have well-developed parenchyma tissue, where nutrients can be deposited. In addition to per-
manent tissues, the stems have formative tissues that ensure the growth of stem in length and thickness [16].

The anatomical structure of sweet clover stem has the following structure: three types of tissues -
exodermis, parenchyma and conductive. The epidermis of the sweet clover stem has a relatively small
number of stomata. The primary cortex is located directly under the epidermis. The outer layer of the
primary cortex is the mechanical tissue of collenchyma; its cells contain chloroplasts. Chlorophyll-bearing
parenchyma of the primary cortex lies under the collenchyma. The innermost layer of the primary cortex
is endoderm. It is weakly expressed in the stems; its cells are filled with starch grains, which is why this
layer was called starch sheath.

The outer layer of the central axial cylinder is a pericycle, which is often expressed by one or more
layers of sclerenchyma of pericyclic origin. The rest of the central axial cylinder is filled with paren-
chyma, and fibrovascular bundles are located in one circle. Conducting bundle is open. In the transverse
section, the presence of large fan-shaped conductive bundles surrounded by sclerenchyma was noted
(figure 1). The bundles located close to each other, provide significant strength.

In the internal structure of the sweet clover stem selected from the control variant without growth
regulators, the thickness of the epidermis is 7.3 £ 0.66 um, the thickness of the primary cortex is
22.66 + 1.08 pum, the area of the xylem vessels is 4.65 + 0.6 x 10° mm’, the dimensions of parenchymal
cells of the core is 37.00 = 2.14 / 35.65 + 1.65 um (table).

There is an increase in the anatomical structure of plants selected from variants using growth
regulators. In the variant with the treatment by Lignohumate of Brand B, super Bio, the thickness of epi-
dermis and primary cortex, the area of xylem vessels and the size of parenchymal cells of the core were
increased, as well as the number of their layers.

Table 1 — The effect of growth regulators on the stem anatomical structure of sweet clover Kokshetau 10

The thickness The thickness Area of xylem Dimensions
Ne Variants of epidermis, of primary vessels of parenchymal cells
pum cortex, pm 107 mm? of the core
1 | Control (water seed treatment) 7.3+£0.66 22.66 £1.08 4.65+0.6 37.00£2.14/35.65+1.65
o | Seed treatment by Lignohumate B 8.66+1.01 31.33£1.01 5114040 | 37.0142.36/37.9643.15
super Bio
3 | Seed treatment by Hanse Plant 8.00.88 27.3341.19 6.53:098 | 38.61+1.94/37.1842.07
Seedspor-C
4 | Sced treatment by Lignohumate BM | g 33, 7 32.0:0.88 6.8140.96 | 40.06+1.87/39.26+1.69
potassium




Uszsecmus Hayuonanvhot Akademuu nayk Pecnybauku Kazaxcman

An increase in anatomical parameters of the stem is observed on the plants selected from variants
with Hanse Plant Seedspor-C seed treatment and Lignohumate BM potassium seed treatment (table,
figure 1).

PTC

ET PTC

C D

Figure 1 — The stem anatomy:
A — control (water seed treatment); B — treatment by Lignohumate (B super Bio);
C — seed treatment by Hanse Plant Seedspor-C; D — seed treatment by Lignohumate BM potassium.
et — epidermic tissue; pc — primary cortex; cb — conducting bundle; ptc — parenchyme of the core

Under the influence of growth regulators (seed treatment by Lignohumate (B super Bio); seed
treatment by Hanse Plant Seedspor-C; seed treatment by Lignohumate BM potassium) the thickness of
epidermis and primary cortex, the area of xylem vessels was increased; the size of parenchymal cells of
the core and the number of their layers, too.

The strength of the clover stem is determined by the presence of a considerable number of collen-
chyma, as well as some conducting bundles. In our study, it was established that evaluation of lodging
resistance, based on the study of stem anatomical structure, is useful for legumes, for which the only way
to test lodging resistance was field assessment, which does not always makes it possible to determine the
level of manufacturability in unregulated environmental conditions.

The anatomical structure of photosynthetic organs was considered on the example of middle leaves.

Cells of the upper and lower epidermis are round-polygonal, slightly sinuous; numerous stomata are
located on both sides of the leaf blade, there are considerably more of them on the underside. The guard
cells of stomata are surrounded by 3-4 perosteic cells, the anomocyte type of stomatal apparatus. Along
the broad veins, there is a crystal-bearing lining, which contains prismatic crystals of calcium oxalate. As
a rule, small veins are not accompanied by a crystal-bearing lining. There two types of hairs: common and
2-3 cell hairs.

The difference in form and volume of the upper and lower epidermis cells of the leaves was noted. In
the variants with the use of growth regulators, the depth of sinuosity and cell volumes of the upper and
lower epidermis of plant leaves were increased (figure 2).
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1 2

Figure 2 — Sample of Sweet clover leaf (x280):
A — control (water seed treatment); B — seed treatment by Lignohumate (B super Bio);
C — seed treatment by Hanse Plant Seedspor-C; D — seed treatment by Lignohumate BM potassium.
1 — epidermis of the leaf upper side; 2 — epidermis of the leaf bottom side
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The transverse section of the leaf blade consists of exodermis, parenchyma, and conductive tissues
system. The mesophyll is differentiated into the palisade and spongy parenchyma. The palisade tissue
consists of cells elongated in a direction, perpendicular to the surface of the epidermis and it is repre-
sented by two rows of cells. The cells of the palisade parenchyma have a prismatic shape. The rest of the
mesophyll consists of the loose spongy parenchyma. Conducting bundles are collateral; the xylem is
located in the upper part of the leaf blade, phloem is located in the lower part. The mechanical tissue is
located in the bottom and upper side of the conducting bundles. (figure 3).

The area of the central conductive bundle of the leaf blade, selected from the control variant during
the flowering phase was 47.03 £ 1.38 x 10° mm®. In the variant with the treatment of seeds by Lignohu-
mate B Super Bio, it was 50.82 + 2.12x10” mm’. An improvement in anatomical parameters is observed
in the variants treated by Hanse Plant Seedspor-C (52.84 + 2.09x10°mm?) and seed treatment with
Lignohumate BM potassium (53.07 £ 2.90x10”mm?).

C

Figure 3 — The leaf anatomical structure
A — control (water seed treatment); B — seed treatment by Lignohumate (B super Bio);
C — seed treatment by Hanse Plant Seedspor-C; D — seed treatment by Lignohumate BM potassium.
use — upper epidermis; be — bottom epidermis; pm — palisade mesophyll; sm — spongy mesophyll; cb — conducting bundle

Conclusion. On the base of obtained results could be concluded that the area of the central con-
ducting bundle increases under the influence of plant growth regulators.

The positive effect of plant growth regulators on the features of the anatomical structure of sweet
yellow clover was determined. Under the influence of growth regulators the thickness of the epidermis
and primary cortex, the area of the xylem vessels and the size of the parenchymal cells of the centrum, as
well as the number of their layers were increased. In the anatomical structure of the leaf in variants with
the growth regulators application, the conducting bundles' area, the sinuosity depth and the volumes of
cells of the upper and bottom epidermis of plant leaves were increased.

— 10 ——
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AKMOJIA OBJIBICHI JKAFJIAMBIHJIA TYWUEKOHBIIKAHBIH BETETATUBTIK
MYIEJEPIHIH AHATOMUAJIBIK KYPBIJIBICBIHA OCY PETTEYILITEPIHIH 9CEPI

AHHOTaUMsA. AKMOJIa OOJBICH JKaFIaibIHAA TYHEKOHBIITKAHBIH BET€TATUBTIK MYIIEICPiHiH aHATOMUSIIBIK KY-
PBUIBICBIHA ©CY PETTEYIIITEPiHIH dcepi 3epTTEN/Ii.

Ocy perteyimrtepiniy ocepineH (Tykbimasl Mapka b cynep buo JlurHorymareiMeH eHzey; TyKbiMabl Hanse
Plant Seedspor-C enzey; TykbiMabsl BM kanuiini JIurHoryMaTbIMeH OHJIEY) 6CIMIIK cabarbIHbIH aHATOMUSUIBIK KYy-
PBUIBICHIH/IA STHICPMA JKOHE AJIFAIIKBI KAOBIK KAJIBIH/IBIFBI, KCHJIEMa TYTIKTEPiHIH ay/aHbl )KOHE ©3EKTIiH MapeHXUMa
KJICTKAJIAPBIHBIH MOJIIIEpi apTaasl. OCy peTTeyillTepi KOJAaHbUIFAH BapHAHTTAP/AA JKAIBIPAKTHIH aHATOMHSIIBIK
KYPBUIBICBIH/IA OTKI3TIlI HIOKTAPIIBbIH ayAaHbl, )KOFApPFbl KOHE TOMEHTI SMUIAEPMHUC KIIETKAIAPBIHBIH MOJIEepi MeH
KJIETKa KaOBIKIIAIAPBIHBIH HPEKTLUTIT] apTabl.

TyiiiH ce3aep: TYHEeKOHBINIKA, aHATOMISUTBIK, KYPBUIBICHI, 6CY PETTEYIlTepi, cadaK, KarbIpak, SMUICPMHC.
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BJIMSIHUE PET'YJISITOPOB POCTA HA AHATOMUYECKOE CTPOEHHUE
BET'ETATUBHBIX OPTAHOB JOHHHUKA B YCJIOBHUAX AKMOJIMHCKOHN OBJIACTH

AnHOTanusi. V3ydeHO BIIMSIHHE DPETYNSTOPOB POCTa Ha aHATOMHYECKOE CTPOCHHE BETETATHBHBIX OPraHOB
JIOHHHMKA B YCIIOBUSX AKMOJIMHCKOW 001acTH.

ITox BmustHEEM perynsTOpoB pocTa (00padoTka cemsiH JlurHorymarom Mapxka b cymep bro; o0paboTka cemsH
Hanse Plant Seedspor-C; o6pabotka cemsH Jluraorymarom BM KanuifHBIM) B aHATOMHYECKOM CTPOSHHH CTEOIIS
YBEIMUYMBAIOTCS TOJIIMHA SIUACPMbI M IIEPBUYHON KOPBI, IIIOIIA/Ab KCHIEMHBIX COCYIOB M Pa3Mephl MapEHXUMHBIX
KJIIETOK CEp/ILEBUHBI. B aHaTOMHYECKOM CTPOCHMH JIMCTA HAa BapUaHTaX ¢ MPUMEHEHUEM PEryJIATOPOB POCTa YBEIH-
YEHBI IUIONA/b MPOBOASAIINX ITyYKOB, INIyOMHA U3BHUINCTOCTH M 0OBEMBI KJIETOK BEPXHEr0 M HHXKHETO 3MUAECPMHUCA
JINCTHEB PACTEHU.

KaioueBble ci10Ba: TOHHHUK, aHATOMHYECKOE CTPOCHUE, CTUMYJISATOPBI POCTA, CTEOEIb, JIUCT, AUAESPMUC.
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PRODUCTIVITY OF GRASS STANDS
OF PERENNIAL GRASSES DEPENDING
ON THE METHOD OF RECOVERY OF PASTURES

Abstract. In the article the data obtained during research on the experimental field of the Kostanay Research
Institute of Agriculture. The article shows meteorological data for 2017, which was favorable for the growth and
development of perennial forage crops. For the creation of cultural pastures, haymaking and pasture use areas, ra-
dical improvement of natural forage lands use grass mixtures. Creation of cultural pastures in the conditions of the
steppe zone of Kostanay region by selecting the most productive fodder crops. Conclusions are drawn from the
results of research on yield and nutrient content in the green mass of perennial grasses.

Keywords: fodder production, perennial grass, fodder crops, productivity, and pasture.

Introduction. In the Address of the President of the Republic of Kazakhstan to the people of
Kazakhstan "Kazakhstan’s Way 2050: Common Aim, Common Interests, Common Future", special
attention is paid to the development of the agro-industrial complex and the transition to innovative
technologies [1].

In Kazakhstan, the land fund covers an area of 272.49 million hectares, 222.24 million hectares
of which are agricultural land, including: tilled area — 29.41 million hectares or 11%, hayfields —
5.16 million hectares and pastures — 187.55 million hectares, which is 71%.

Today, 61 million hectares of pastures are used on agricultural lands and 21 million hectares are used
on the settlement lands out of 187.2 million hectares. The area of downed pastures is 26.5 million
hectares, which corresponds to 16% of the total area of these lands.

The reason for the degradation of pastures around the settlements is their oversaturation with cattle.
Due to that, the feed balance deterioration appears leading to an inability to increase the number of
animals and their productivity. Another reason is the non-usage of the distant pasture cattle tending, that
is, the lack of infrastructure [3-5].

Kostanay Research Institute of Agriculture is located in the second soil-climatic zone. It is arid
steppe predominantly with southern low-humus chernozems. The climate is sharply continental: hot and
dry summers, little snow cold winters.

The soil of the experimental site is thin black chernozem in a complex with solonetz up to 10%. The
thickness of the humus horizon (A + B) is 41-45 cm. The humus content (according to Tyurin) in the
arable horizon (0-30 cm) does not exceed 3%, the nitrogen is low (19.2 mg/kg), mobile phosphorus is
average (28 mg/kg), potassium is increased (331 mg/kg soil).

According to the long-term data, the annual rainfall norm in the area of the experiment is 323 mm.
Precipitation of the warm period (April-October) is 75.6% of the annual amount. Most of them fall in
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the second half of the summer. Weather conditions in 2017: as compared with the long-term norm of
323 mm, the amount of precipitation was 343,2 mm. During the vegetation period of 2017, the amount of
precipitation was 280.1 mm, which is more than the long-time average annual rate.

Plants of perennial grasses in mixed crops (legumes, grasses) wintered satisfactorily and began to
vegetate in April, when the air temperature increased to 12.0 °C (II decade). Preservation of plants of pe-
rennial grasses after the winter period in mixed crops of leguminous grasses changed based on variants of
experience.

The seeding of perennial grasses was carried out on the experimental plot at presence of moisture at a
depth of 2-3 cm seeding: SKP-2,7 (anker openers with a row spacing of 27 cm); «Wintersteiger» (disc
openers with a row spacing 15 cm). The experiment replication is 4-fold. Wet soil and its close contact
with seeds of grasses, good copying of the landscape by the opener — all these factors positively
influenced perennial grasses viability.

Mixed crops develop a large leaf surface and are characterized by a more even distribution of leaves
height along. The height of fodder crops in grass mixtures was within the limits — 42-71 cm, legumes —
51-89 cm. the natural vegetation in the control was 43-47 cm (table 1).

Table 1 — Height of natural plants, fodder crops depending on the method of sowing

) ) Plants height, cm
Alternation fodder crops according - -
to options Experiment 1 Experiment 2
SKP-2,7 with a row spacing of 27 cm | Wintersteiger with a row spacing 15 cm

Natural vegetation cereals (control) 47 43
G-59 G-42
Wheat grass + alfalfa + awnless brome L-51 L-61
N-35 N-45
G-61 G-53
Wheat grass + sainfoin + awnless brome L-85 L-65
N-58 N-60
G-71 G-57
z\r/h;at grass + Eastern galega + awnless L-83 L-80
ome N-59 N-61

Note: G — arable grasses, L — arable leguminose grasses, N— natural vegetation.

Compared to the control (natural vegetation), the yield of green mass using SKP-2,7 (with a row spa-
cing of 27 cm) increases 7 times, while Wintersteiger (with a row spacing 15 cm) — 5 times (table 2).

Table 2 — Comparative productivity of perennial grasses for improvement of pastures

Dry weight yield Yield per 1 hectare
Alternation fodder crops according centners per hecta;‘e Fodder units, Digestible protein,
to options centners per hectare kg per hectare
SKP-2,7 | Wintersteiger | SKP-2,7 | Wintersteiger | SKP-2,7 | Wintersteiger
Natural vegetation cereals (control) 1,7 1,7 1,1 1,1 0,08 0,08
+ +
Wheat grass + alfalfa + awnless 10,6 9.6 48 44 6.0 5.8
brome
Wheat grass + sainfoin + awnless 10.0 10.1 45 46 5.7 6.2
brome
Wheat grass + Eastern galega + 10,8 9.8 49 44 6.1 5.4
awnless brome
LSDy 5 1,7 1,5

Based on the research findings that the greatest productivity of dry weight mass was obtained on
the variants: SKP-2,7 (with a row spacing of 27 cm) Wheat grass + Eastern galega + awnless brome —
10,8 centners per hectare, Wintersteiger (with a row spacing 15 cm) Wheat grass + sainfoin + awnless
brome — 10,1 centners per hectare.

—— |4 ——
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Conclusion. The effectiveness of any technology for herbs seeding into the sod layer will depend
mainly on the provision of best conditions for the germination of grass seeds and the survival of new
plants in competition with the natural herbage for moisture, light and nutrients. The dernina helps in
autumn and winter periods to accumulate moisture in the soil, since the roots of dead plants are good
stabilizers that do not allow low temperatures to break the upper root zone, these factors have a positive
effect on wintering of perennials. In the Republic of Kazakhstan, there is huge potential for the
development of natural pasture grounds, which is insufficiently used to create a sustainable fodder base
and to obtain environmentally friendly and cheap livestock products.
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KOILKBLIAbIK IONTEPAIH OHIMALIIT JKAWBLIBIMHBIH
KAJIIIBIHA KEJIY TOCIJIIHE BAUJIAHBICTbBI

AnHoranus. Makanama Kocranaii aysuimapyanisUIbIFbl FEUIBIMU-3€PTTEY HHCTHTYTHIHBIH TOXipHOe OOHBIHIIIA
3epTTeyiiep OaphICBIHIA aJbIHFAH MOJIMETTEp KopceTiIreH. Makamnana KeIDKbUIIBIK JKEM-IIOT JaKbUIIapBIHBIH 6CiMi
MeH JIaMybIHa Komainel OomraH 2017 >KpUTFa apHaIFaH METEOPOJIOTHSIIBIK JepeKTep KOpceTireH. MoaeHn XKaibl-
JTBIMIAPABI, MAOBHIBIKTAPAEl JKOHE >KaWBUIBIMABIK JKepiepAi KYpYy VIIiH TaOWFHM a3bIKTHIK JKepiepli TyOereimi
JKaKcapTy YIIIH IIell KOochajJapblH MaiaanaHsuianbl. EH eHIMIL sKeMIen MakpUIIapbiH TaHaay apkeluisl Kocranait
OOJIBICBIHBIH AATAJbIK aifiMarbIHAAFbl MOJCHHN XKaWbLIBIMAAPABI KYpY. KOIDKbIIIBIK MenTep i jkachll MacCaCHIHBIH
OHIMILTITT MEH KOPEKTIK 3aTTapAbIH HOTIKeJNepi OOMBIHIIIA KOPBITBIHIBI KACAIIBI.
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NMPOAYKTUBHOCTBb TPABOCTOEB MHOI'OJIETHHUX TPAB
B 3ABUCUMOCTH OT CIIOCOBA BOCCTAHOBJIEHUS TACTBHAII

AHHOTanusl. B cTaThe NpuBeeHbl JaHHbIC, MOJYYCHHbIE PU MIPOBEICHUU MCCICOBAaHUN HA OIBITHOM I0JIE
Kocranaiickoro Hay4HO-HCCIIEIOBATENLCKOIO HHCTHTYTa CEJIbCKOTO XO3SWCTBAa. B crarhe mOKa3zaHbI METEOpO-
joruueckue manHeie 3a 2017 rog, koropas Oblia OJArONMPHATHO Ui POCTA U PAa3BUTHS MHOTOJIETHHX KOPMOBBIX
KynbTyp. Jns co3maHusi KyJbTYypHBIX MAcTOMIL, Y4aCTKOB CEHOKOCHO-IIACTOMIIHOIO HCIOJIB30BAHUS, KOPEHHOTO
YIIy4IIEHUS] €CTECTBEHHBIX KOPMOBBIX YIOAMH HCIONB3YIOT TpaBocMecH. Co3/jaHue KyJIbTYPHbIX HAacTOUII B yCJIO-
BHSAX cTemHOHN 30HBI KocTaHaiickoi obmactu myTteM moadopa Hambosiee MpOIyKTHBHBIX KOPMOBBIX KylbTyp. Cre-
JIaHBI BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBaHMI HA YPOXKAHHOCT M HAa COJIEPIKaHHUE TIMTATENbHBIX BEIIECTB B 3€JICHOI
Macce MHOTOJIETHUX TPaB.

KioueBble c10Ba: KOPMOIIPOM3BOACTBO, MHOTOJIETHUE TPABbI, IPOAYKTHBHOCTb, ITACTOUIIIE.
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VIBRATIONAL MOVEMENT OF PARTICLE
AT ASYMMETRICAL OSCILLATION OF THE WORKING SURFACE

Abstract. The practical application of asymmetric oscillations provides significant technological, and some-
times constructive, advantages over harmonic oscillations. This can lead to the rejection of more complex drive
devices. For example, using non-harmonic oscillations, the process of screen separation of grain mixtures could be
carried out on a horizontal sieve work surface. At the same time, it would be possible to provide an average move-
ment of the runoff part of the grain mixture in a sieve. The article presents the results of a theoretical study of the
vibrational displacement of a material particle along a horizontal surface that performs horizontal non-harmonic
oscillations. An analytical solution of the problem of the vibrational displacement of a particle is proposed for asym-
metric oscillations of the support surface by the method of step-by-step integration. The region of kinematic and
adjusting parameters of the supporting surface is determined, under which an average motion of the particle relative
to the oscillating surface is possible.

Keywords: non-harmonic oscillations of the working surface, vibrational movement of a particle (loose body)
along an oscillating surface, vibrational separation of grain mixtures.

Introduction. In the vibrational technological and transport equipment, machines are widely dis-
tributed, the working organs of which perform rectilinear oscillations according to the harmonic law. Less
common equipment, in which the law of oscillations of the working body is non-harmonic. This is
explained by the greater complexity of the drive for reporting non-harmonic oscillations compared to the
drive providing the harmonic law of oscillations of the working element of the machine. However, in the
monograph of Professor 1. I. Blekhman [1], devoted to the theoretical study of the process of vibrational
displacement, it was noted that "In a number of cases, the use of non-harmonic oscillations gives sig-
nificant technological and sometimes constructive advantages in comparison with the use of harmonic
oscillations. These advantages often pay for the need for more sophisticated drive devices. "

It is well known that the creation of new highly efficient equipment for grain processing enterprises,
in particular grain cleaning machines, is based on the development of the theory of processes and the
dynamics of machines. At the same time, the most promising are the works aimed at solving the problems
of choosing the law of motion of the working part of the machine when processing the grain mixture
(loose body) and its optimal kinematic and dynamic parameters that ensure high technological indicators
of the functional purpose of the equipment.

The effect of vibrations on the loose body during the separation of the grain mixture is manifested,
firstly, in loosening and self-sorting, and secondly, in the supply, that is, in the appearance of an average
unilateral movement of the granular medium along the working surface. The intensity of self-sorting of
the components of the grain mix determines the efficiency of the separation process. Feeding the grain
mix ensures the continuity of the process. The average speed of vibro-displacement, that is, the average
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speed of the one-way directional medium flow of the granular material relative to the working surface in
both cases (in the technological and transport equipment) determines the productivity of the equipment.

It is known [1] that it is possible to provide a medium-directed movement of a granular medium with
respect to a horizontal uniformly rough surface, performing horizontal oscillations, by communicating the
surface of asymmetric (non-harmonic) oscillations. The asymmetry of the law of oscillations means the
inequality of the maximum positive value of acceleration to the module of the maximum negative value of
the acceleration of the surface. The value of the average speed of the loose body relative to the working
surface determines the productivity of the equipment, and, what is equally important, the residence time
of the loose mixture on the working surface. The latter circumstance is especially important for the
separating machine, since the residence time of the granular medium on the oscillating surface affects the
efficiency of the self-sorting process. In this case, the longer the residence time of the grain mixture on the
working surface, the more effectively the grain mixture is stratified during its self-sorting.

Thus, the average velocity of the vibrational movement of the loose mixture is the main parameter on
which the performance of the transport equipment and the productivity and efficiency of the separation
process in the processing equipment of grain processing enterprises depend. Consequently, the calculated
determination of the average particle velocity of a loose body relative to a vibrating working surface is the
first and main task of the theory of vibrational displacement.

Objects and methods of research. The expediency of informing the working bodies of machines of
asymmetrical oscillations can be explained as follows. In the case of an asymmetric oscillation law, the
working process in the machine can be carried out on a horizontal working surface. With a symmetrical
(harmonic) oscillation law, the process of separation is usually carried out on an inclined working surface.
The slope of the surface in this case is necessary to ensure the supply of the grain mixture, that is, to
ensure the continuity of the separation process. The process of screen separation on flat sieves consists in
sieving through a sieve surface of particles with dimensions smaller than the size of the sieve holes. The
process of sifting takes place in the field of gravitational forces, that is, the particles fall through the sieve
holes under the action of gravity. On an inclined screen surface, the component of gravity, normal to the
plane of the surface, is less than the gravity of the particle. Hence, when the screen surface is tilted to the
horizontal, the driving force of the separation process decreases, which negatively affects the efficiency of
the process. In addition, the need to tilt the working surface leads to an increase in the dimensions and
metal capacity of the machine. It should be noted that for asymmetrical oscillations of the working
surface, if it becomes necessary to tilt the surface, then to a much lesser degree than with the symmetric
law of its oscillations.

In the research [2], devoted to the theoretical study of the vibrational displacement of a material
particle along a uniformly rough horizontal plane that performs horizontal oscillations along a non-
harmonic (asymmetric) law, the solution of the problem is solved by the method of graphical step-by-step
integration. In this case, the dependence of the acceleration of the points of the plane on time has the form

a(t)= Bo® -(cos wt +0,5cos 2at), (1)

where is a given constant.

In this research, we consider the solution of this problem using an analytical version of the method of
step-by-step integration. The presence of such a solution allows to fully use the advantages of computer
technology: the accuracy and speed of computation with the known solution algorithm.

The graphical method of solving is more visual, therefore, in the analytical method of solving the
problem, for a better understanding of the actions performed, as appropriate, we will use the material of
manuscript [2]. To consider the analytical method of solution, it is necessary to repeat the statement of the
problem, the conventions adopted and the graphic interpretation of the solution.

Results and their discussion. The motion of a particle relative to the surface is considered in a por-
table coordinate system XOY, rigidly connected with an oscillating surface. Figure 1 shows a diagram of
the forces acting on the particle: mg - gravity; N - normal surface reaction; P - the inertia force of the
portable movement; F=Nf - the friction force, where is f - the friction coefficient of the particle on the
surface. According to the accepted conditions - the horizontal surface performs horizontal oscillations -
the particle moves relative to the surface without detachment and N=mg.

— 18 ——
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Figure 1 — Scheme of forces acting on the particle

The differential equation of the relative motion of a particle in the projection onto the axis X after the
transformations and reduction of the equation to the dimensionless form has the form

x"=cosd+0,5c0828 -z, ()

where x" = - dimensionless acceleration of the particle relative to the surface; coso + 0,5c0s20 -

Bw’
B’
sionless parameter of resistance to movement of a particle relative to the surface (analog of the resistance
force to the relative motion of the particle); 0 = @t - phase angle (dimensionless time).
Two strokes in equation (2) denote differentiation with respect to the dimensionless time o . In the

dimensionless acceleration of the surface points (analog of the driving force); z, =+ - dimen-

problem under consideration, the condition z, = |Z_| or, which is the same z, = —z_, is satisfied.

To determine the range of the parameters z, at which the particle moves relative to the surface, a

study was made of the dependence of the dimensionless acceleration of the surface on the extrema.

Using the method of step-by-step integration [1, 3], given specific initial conditions, the switching
phase angles (the moments of the beginning and the end of the motion in each of the directions) are
determined and, accordingly, correcting the initial conditions, arrive at a certain steady-state motion.

In the solution, the following designations are accepted: J,, and O, - phase angles of the beginning
of the motion of the particle relative to the surface, respectively, in the positive and negative directions of
the axis X; 0,, and J,_ - the phase angles of the end, respectively, of these movements; J,, and J, -

the phase angles corresponding to the maximum possible conditions for the beginning of the relative
motion of the particle, respectively, in the positive and negative directions of the axis X. The values of the

phase angles &,, and O, are determined from the condition that the driving force is equal to the

resistance force, and for a certain subsequent time interval the absolute value of the driving force exceeds
the absolute value of the resistance force.
Figure 2 shows a graphical interpretation of the equations of particle motion, presented in work [2].

In Figure 2,a a graph of the dependence cos o +0,5c0s 20 is plotted and two straight lines are drawn z,
and z_. The first point of intersection of the straight line z_ of the coso +0,5c0s20 dependence
during the surface oscillation period corresponds to the value of the phase angle J,,_. The second point of

intersection of the straight line z, of the cosd +0,5cos20 dependence during the surface oscillation
period corresponds to the value of the phase angle J,, .

Figure 2,b shows the plot of sind + 0,25sin 26, which is the dependence of the dimensionless
velocity of points on the plane. A straight line is drawn through the point of dependence with the ordinal
corresponding to the velocity with the phase angle J,,_, the slope of which to the axis of abscissae is z_.

The straight line in the figure is drawn in dotted lines. The point of intersection of this inclined line with
the velocity dependence determines the end of the relative slip of the particle in the negative direction of
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Figure 2 — Graphical interpretation of the equations of particle’s motion:
a) graph of accelerations; b) speed graph

the axis X. The particle finishes sliding relative to the surface in the negative direction at the phase angle
52(1) As can be seen from figure 2,b, in the case under consideration the condition 52(1_) < 0,, is satisfied.

The fulfillment of this condition means that the motion of the particle in the positive direction is preceded
by a pause. Consequently, the motion of the particle in the positive direction begins at a phase angle
0,, =0,, . Similarly, we determine the phase angle corresponding to the cessation of motion of the
particle in the positive direction. In this case, the straight line has an inclination angle to the abscissa axis,
the tangent of which is z, . As can be seen from figure 2,b, the condition J,, —27 > ¢, is satisfied.
This means that it is necessary to correct the initial conditions for the motion of the particle. That is, a
particle can start moving in the negative direction of the axis X at a phase angle 6, =J,, —27 . Such an

adjustment of the initial conditions eventually leads to the determination of steady motion.
We consider the solution of the problem by the method of analytical step-by-step integration.
Slip of a particle in the negative direction of the axis X can begin, if x" < 0. Then the phase angle

0,_ corresponding to the limiting possible condition of the beginning of the motion is found when
x" =0 the dimensionless acceleration of the particle
coso, +0,5c0s20, —z =0. (3)
After the transformations, we obtain
cos’ 5, +cosd, —05-z =0. (4)

— 20 ——
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For the case under consideration (0,5 <|z,|<0,75) the quadratic equation has four roots. The

required solution of the equation, as can be seen from figure 2, is the smallest root

0, = arccos(— 0,5+4/0,75+ z_ ) (5

Similarly, slip in the positive direction can begin under the condition x" > 0. The phase angle &,
of the maximum possible start of motion is found from equation

cosd,, +0,5¢c0s20,, —z, =0. (6)

+

After the transformations, we obtain
cos’ J,, +c0sd,, —0,5-z, =0. (7)

The quadratic equation (7) has two roots. Answering the condition of the maximum possible start of
motion is the larger root of equation

0,, =2m— arccos(— 0,5+40,75+z, ) (8)

It should be noted that, according to the accepted designations, the phase angles o, and O,

correspond to the conditions for the beginning of the slip of the particle, respectively, in the negative and
positive directions in the steady motion.

If to each of the angles J,_ and O, the particle was in a state of relative rest, that is, the slip in the
preceding direction has already ended, then o, =6, and J,, =0, . To verify the fulfillment of these

conditions, we first determine the dependence of the velocity of the particle as it slides relative to the
surface in the negative direction of the axis X under the assumption that the motion began at a phase angle

0,_. The dependence of the dimensionless velocity is obtained by integrating equation (2) in the range
from &, up to the current value of the phase angle ¢ and from x" =0 up to the current value of the

velocity x' <0
x'=sind —sin g, +0,25(sin25 —sin28, )-z (5 -5, ). ©9)

At the moment of stopping the slip, the velocity of the particle turns to zero. Consequently, the value
of the phase angle O (1) corresponding to the end of the slip of the particle in the negative direction can be

calculated from equation
sins!) —sin 5, +0,25(sin25" —sin 25, )-z (V) -5, )=0. (10)
Solving the last equation by the method of successive approximations with respect to 52(17), we

determine the value of the phase stop angle.
As noted above, checking for the presence or absence of a pause before starting the motion in the

positive direction consists in comparing the values of the phase angles 52(9 and o, . If 52(9 >0, , then
there is no pause and the movement in the positive direction begins at a phase angle 0,, = 52(1_). If

sV <s

o+ » as in the case under consideration, the movement in the positive direction is preceded by a

pause. Consequently, the particle begins to slide in the positive direction at the phase angle J,, = J,, .
To determine the velocity dependence, we integrate equation (2) in the range from o,, = J,, up to

the current value of the phase angle & and from x' = 0 up to the current value of the velocity x’ >0

x' =sind —sinJ,, +0,25(sin26 —sin25,, ) -z, (5 -5, ). (11)
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At the moment when the particle slips in the positive direction at the phase angle, the velocity
vanishes

sing,, —sind,, +0,25(sin25,, —sin24,, )-z,(5,, =5,,)=0. (12)

Solving equation (12) with respect to o,, the method of successive approximations, we determine

the value of the phase angle 0,, of the cessation of the slip of the particle in the positive direction of the
axis X.
If 6,, =27 < J,_, then the motion of the particle in the negative direction is preceded by a pause. In

this case, the motion in the negative direction begins at a phase angle 0, =9,_.

It should be noted that the presence of pauses before the movement in each direction means that the
steady motion is obtained.

If ,, =27 >0, , as is the case in the present case, then a pause before the particle motion in the
negative direction is absent. Then the particle starts to move in the negative direction is not at the phase
angle O,_, as it was made before the first stage of integration, because by the time corresponding to the

phase angle O, , the particle has not stopped moving in a positive direction. Therefore, in the second
stage of integrating the equations of motion of the particle, correction of the phase angle of the origin of
motion in the negative direction is necessary. Since the time corresponding to the phase angle 6,, — 27,
the ratio of the driving force and the resistance force correspond to the condition of movement in the
negative direction, then 0, =9,, —27.

After correcting the phase angle of the beginning of the particle’s slip in the negative direction of the
axis X, the velocity dependence has the form

x'=sind —sing,_ +0,25(sin25 —sin 25, )—z_(5-5,_). (13)

The phase angle &, of the end of the particle’s slip in the negative direction in the second stage of
integration is determined by solving by the method of successive approximations the equation

sing, —sind,_ +0,25(sin 25, —sin26, )-z_(5,_ —&,_)=0. (14)

Note that J, < 52(1_) (see figure 2).

Thus, as a result of adjusting the phase angle of the beginning of the movement in the negative
direction, the duration of the pause before the motion of the particle in the positive direction increases.
Therefore, the values of the phase angles of the beginning and the end of the motion of the particle in the
positive direction remain unchanged. Consequently, steady motion is obtained.

The statement that the condition 0, < o,, =0,, is satisfied in the case under consideration can be
explained as follows. The intervals of motion of the particle in each direction contain two subintervals: the

subinterval of the accelerated motion (the driving force exceeds the resistance force); subinterval of slow
motion (the force of resistance exceeds the driving force). The boundaries of the subintervals of the

accelerated motion are determined by the values of the parameters z_ and z, . The parameter z_ defines
the boundaries of the subinterval of the accelerated motion of the particle in the negative direction of the
axis X. The parameter z, is in the positive direction. The search for steady motion is associated with the

need to correct the phase angle of the beginning of the motion, whose value either corresponds to the
beginning of the subinterval of the particle’s accelerated motion, or belongs to this subinterval, and then
determines the phase angle of the end of the motion in this direction. In our case, when investigating the
motion of a particle in the first period of oscillations of the support surface, it is established that slip in the
negative ends before the particle can begin to move in the positive direction (52(1) < 0,, ), and the motion

in the positive direction ends later than the particle can begin to move in the negative direction
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(0,, —2m >0, ). This means that when studying the motion of a particle in order to find the steady
motion, it should be assumed that in the subsequent oscillation period of the reference surface, the particle
begins to move in the negative direction at the phase angle 0, =0,, — 27, that is, at a larger value of

the phase angle than in the previous oscillation period. Note that correcting the condition of the beginning
of the motion in the negative direction leads to an increase in the value of the phase angle of the beginning
of the motion. Obviously, in this case, at the stage of particle motion in the negative direction, in the
second period of surface oscillations, the duration of the subinterval of the accelerated motion is reduced.
Consequently, the particle ends the motion in the negative direction earlier than it was determined in the

first stage of the particle motion study, that is, the condition &, < J,, =0, is satisfied.

After finding the phase angles of the beginning and end of the particle’s slip relative to the surface in
each of the directions in the steady motion, we determine the particle movements in the negative and
positive directions.

To determine the displacement of the particle relative to the surface in the negative direction, we

integrate equation (13) in the range from 0,  to 0, and from x =0 to x_
x_=(z_0,_ —sind,_ —0,25sin26, )5, — &, )— (cosd, —cosd,_)- O,l25(cos 26, —co0s25, )

S5, =0
P S =y (15)
2
To determine the displacement of the particle in the positive direction, we integrate equation (11) in
the range from 0,, to J,, and from x =0 to x,

x, =(z,0,, —sind,, —0,25sin25,, )(52+ -5, )- (cos 5,, —cosd,, )—0,125(cos 25,, —cos25,, )—

S5, =0
-z, % (16)
The value of the average dimensionless velocity of a particle during the period of surface oscillations
is determined by the formula

, X +x,
X =—
27

As noted above, the dimensionless velocity is obtained by differentiating the dimensionless

(17

. X . . ) ) dx i
coordinate x = E from the dimensionless time O = @t , thatis, x' = % . Therefore, the transition from

the dimensionless displacement x to the dimensional displacement s can be carried out by the formulas:
to move in the negative direction - §_ = Bx_; to move in the positive direction - s, = Bx,. The

dimensionless instantaneous velocity x' is related to the dimensional instantaneous velocity X by the
dx _dX _ dX X
do Bdo Bwdt Bw

Vm can be determined by the formula

following relation x' = . Then the value of the dimensional average speed

Vm :M:Bmm. (18)
2

The following conclusions can be drawn from the presented solution for determining the steady
motion. Investigation of the motion of a particle relative to an oscillating surface can be carried out in the

following sequence. We determine the phase angles J,  and o, corresponding to the conditions of the
maximum possible start of the motion in each direction. At the first stage of the study of particle motion,
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we assume that it starts moving, for example, in the negative direction at a phase angle J, . Determine
the dependence of the velocity of the particle as it slides relative to the surface in the negative direction.
We determine the value of the phase angle 52(17) of the end of the slip of the particle in the negative

direction, provided that the velocity is zero. If 52(1_) <0

0+

as in the case under consideration, then after

moving in the negative direction until the time corresponding to the value of the phase angle o, , the

particle is in a state of relative rest (motionless relative to the surface), that is, there is a pause. After a
pause, the particle begins to move relative to the surface in the positive direction at a phase angle o, .

Next, we determine the dependence of the velocity of the particle as it slides relative to the surface in the
positive direction and the phase angle J,, of the end of this motion. If J,, —27 < J,_, therefore, steady-

state motion is obtained, since the previously assumed assumption that the particle starts to move in the
negative and positive directions, respectively, at phase angles 0, and J,, turned out to be correct. If

0,, —2m > J,_, as in the case under consideration, then the correction of the condition for the beginning
of the motion of the particle in the negative direction is required. Therefore, the particle begins to move in
the negative direction at a phase angle 0, =0,, — 27 . Further, taking into account the new value of the
phase angle of the beginning of the relative particle’s slip, we determine the dependence of its velocity on
this stage of the motion and the phase angle &, of its termination. In the case under consideration, the

condition 6, <, =0, is satisfied, and this means that a steady motion is obtained.

Conclusion. The presented graph-analytical method for studying transient and steady-state processes
of the particle's vibrational motion with non-harmonic oscillations of the working support surface will
allow the design engineers to calculate the kinematic parameters of the separation process of the grain
mix, and also design the parameters of the separating organ of the grain cleaning machines.
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'Peceit memnekerTik arpapibik yHuBepeuteti — K. A. Tumupszes atbingarsl MAILIA, Mockey, Peceit,
’Kazak aybUl apyanIbUIbIFbIH MEXaHHKATAHIBIPY JKoHe dextpaenaipy F3H, Anmarer, Kazakcran,
Mackey MeMJIEKETTIK TaMak eHaipici yHuBepcuteti, Mackey, Peceii,

*M. X. Jlynartu arsinnars Tapas MeMkeTTik yauBepcureri, Tapas, Kasakcran

BOJIIEKTIH CUMMETPHAJI/IbI EMEC JEHEHIH
TEPBEJIMEJII BETHHEH BUBPALIUAJIBIK OPBIH AYBICTBIPYbI

AHHOTaUMs. OHAIpiCTe CHMMETPHAIABI eMec TepOeicTepli KOaHy CHMMETPHANIBI TEpOeTiCTepMEH CalbIC-
THIPFaHIa TEXHOJNOTHSUIBIK, COHBIMEH KaTap KOHCTPYKTHBTI epeKmieniri 0omanbl. By mereH xypaem KO3FalITKBIMI
MeXaHM3MJEpJeH 0ac TapTyFa OKellyi MYMKiH. MpIcaibl, TapMOHUKAJIBIK €MeC TepOenicTi KoJJaHyMeH
JIOHIIKOCIIAHBI EJIEKIIeH CYPBINTAY/ bl TOPU30HTAJ €JIEKTI XKYMbIC OpraHbIH/AA XKy3ere acbipyra Ooxap eni. byn ke3ne
JIOHIIKOCTIAHBIH €JIEKTEH OTeTIeil 0eiMiH OaFrbITTHI OPTa KBUITAM/IBIKIIEH KO3FaITyFa Oomap ei.

Makasaja aiiHaiMalbl TapMOHHKAJIBIK €eMeC TepOelieTiH rOpU30HTall OETIIEeH MaTepHasibl IeHe BHOpAIUaIbIK
TepOeITiCiHIH TCOPUSIIBIK 3ePTTEYJICp HOTHKENEpi KenTipiireH. JleHeHIH CHMMETpUaNIIbl eMec TepOereTin 0eTTe Bu-
OpauusuIbIK OPbIH aybICTHIPYBIHBIH aHAIMTUKAIBIK €CeNTepiH Ke3eHMEH MHTErpaliay 9ICiMeH eIy OJIbl YChI-
HbUIAMbL. JIeHeHIH OaFbITTHI OpTa KBUIJAMIIBIKIICH CATBICTRIPMANIBI OPBIH ayBICTHIPATHIH TipeK OCTiHiH KHHEMaTH-
KaJIBIK YKOHE KAJIBINTHI TapaMeTPIIepiHiH 00IBICH aHBIKTAIJIBI.

—— Y ——
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Tyiiin ce3aep: >xyMbIc OETiHIH TapMOHHUKAJIBIK eMec TepOelici, JeHeHIH (CyCchIMallbl 3aTTHIH) TepOenmeli Oet-
TIIeH BUOPALIMSUIBIK OPBIH aybICTBIPYBI, JOH/I KOCTIAJIap/Ibl BHOPALMSIIBIK CYPHINTAY.

A. M. Bacuiabes', A. B. Ocnanos’, C. A. Maunxun®, A. H. Crpemoxuna’, C. M. Epranuesa’

'"Poccuiickuii rocy1apcTBeHHsII arpapHsiil yauepeuter — MCXA um. K. A Tumupsisesa, Mocksa, Poccnsi,
’Kaszaxckuit HUM mMexauusaiuu u aneKTpudUKaUU CeTbCKOro X03siicTBa, AnMarsl, KazaxcraH,
*MockoBckHit rOCYAAapCTBEHHBII YHUBEPCUTET MUILIEBBIX IPOU3BOACTB, Mocksa, Poccus,
“Tapasckuii rocynapcTBenHslii yuusepcuter uM. M. X. Jlynaru, Tapas, Kasaxcran

BUBPALIMOHHOE NIEPEMEINEHUE YACTHUIbI
IPU HECUMMETPHUYHbIX KOJJEBAHUSX PABOYEM MOBEPXHOCTH

Annortanus. [IppuMeHeHne Ha IPaKTHKE HECHMMETPHYHBIX KOJIEOaHUH TaeT CyIIeCTBeHHBIC TEXHOJIOTHIECKIE,
a MHOTZIa M KOHCTPYKTHUBHBIC MIPEUMYIIECTBA [0 CPABHEHUIO C TAPMOHHUYECKUMH KOJICOAHUSAMH. DTO MOXKET IPH-
BECTH OTKa3y OT OoJee CIIOKHBIX MMPUBOAHBIX YCTpoicTB. Hampumep, ¢ HCIoap30BaHNEM HETApMOHNYECKUX Koieba-
HHIA TIPOIIECC CUTOBOTO CEMapUpOBaHuUs 3epHOCMECEH MOT Obl OCYIIECTBIIEH Ha TOPU30OHTAJIBHOW CUTOBOW paboueii
nosepxHocty. [Tpu 3ToM obecnieunBanocs Obl HANPABIEHHOE B CPETHEM JBMIKEHHE CXOJIOBOM YaCTH 36PHOCMECH IO
cute. B craThe mpeacTaBiICHBI Pe3yJIbTAaThl TCOPETHUCCKOTO HCCICIOBAHUS BHOPAIIMOHHOTO MEPEMEIICHUS MaTe-
pHATBFHON YaCTHIBI TI0 TOPHU3OHTAIEHOW MOBEPXHOCTH, COBEPIIAIONICH TOPU30HTAIBHBIC HETapPMOHHYCCKUE KOJIe-
Oanwms. [IpemiokeHO aHATUTUYECKOE PEICHUE 3aa4ll BUOPAIIMOHHOTO TIEPEMEIICHHS YaCTHIIBI TIPU HECHMMETPHY-
HBIX KOJCOAHMSIX OMOPHON MOBEPXHOCTH METOIOM IO3TAITHOTO WHTErpupoBanus. OmpeneneHa 00IACTh KHMHEMa-
TUYECKHUX M YCTAHOBOYHBIX MapaMEeTPOB OMOPHOM MMOBEPXHOCTH, P KOTOPBIX BO3MOXKHO HAIPaBICHHOE B CPETHEM
MepeMenIeHIe YaCTUIBI OTHOCUTEIHHO KOJIEOTIOMIEHCS TOBEPXHOCTH.

KiroueBble cjioBa: HETapMOHUYECKHE KoeOaHHus padodeil MTOBEPXHOCTH, BUOPAIIIOHHOE TTepEeMEIIeHNE Jac-
THUIBI (CHIITYYero Teja) Mo KOJIEOIIOMIEH s TOBEPXHOCTH, BUOPAIMOHHOE CEapUPOBAHNE 3€PHOBBIX CMECEH.
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GROUND MALACOFAUNA (MOLLUSCA, GASTROPODA)
OF FIELDS OF FODDER CROPS OF THE ALMATY OBLAST

Abstract. As a result of the conducted studies in the Almaty region, 9 species of terrestrial malacofauna belon-
ging to 4 genera and 4 families (Limacidae, Parmacellidae, Agriolimacidae, Bradybaenidae) have been identified in
fodder crops (alfalfa, soybean, maize, triticale). More than half of its species (5 slugs from the genus Deroceras) are
invasive, and harm plants, as well as livestock, as carriers of helminths - round, flat and tapeworms.Two of the four
aboriginal species — the slug Turcomilaxturkestanus (Simroth, 1898) and the snail Fruticicolaplectotropis (E. Mar-
tens, 1864) found are in single quantities.Probably representatives of these species accidentally brought were to
fields with soil or planting material, as their self-reproducing population not noted was. Caucasian slug Dero-
cerascaucasicum (Simroth, 1901) had dominance in the number of all kinds of land malacofauna in the fields of
fodder crops (up to 210 ex./m* on crops of alfalfa, up to 105 ex./m> on corn, up to 96 ex./m> on soybeanandup
to 85 ex./M’ on triticale). This species in agrocenoses displaces both native species of terrestrial gastropods
(Fruticicolalantzi (Lindholm, 1927), Candahariarutellum Hutton, 1849), and other close to it invasive slugs
(Derocerasagreste (Linnaeus, 1758), D. laeve (O.F. Miiller, 1774), D. sturanyi (Simroth, 1894), D. reticulatum
(O.F. Miiller, 1774)). Of the food crops examined, the most affected by shellfish were soybean and alfalfa. Corn was
damaged medium, and irrigation is stronger than with drip irrigation. Triticale was the least damaged culture. In the
List of pesticides (toxic chemicals) permitted for use in the territory of the Republic of Kazakhstan, not a single
molluscicide has been registered against terrestrial gastropods. On this basis, further research needed is to find
effective and environmentally safe methods of limiting their numbers.

Keywords: ground malacofauna, gastropods, Gastropoda, Mollusca, species composition, forage crops,
Almaty oblast, Kazakhstan.

Introduction. Gastropods, or snails (Gastropoda) - most numerous class in the type of Mollusks
(Mollusca), that includes around 110 000 species. In Kazakhstan, there are 385 species of gastropods
belonging to 92 genera and 35 families.In Kazakhstan and adjacent territories there knownare 194 species
and subspecies of 53 genera and 24 families of terrestrial mollusks. The main sign of gastropods is the
torsion, that is, the rotation of the inner sack is on 180°. The majority of snails characterized are by the
presence of a turbo-spiral shell, but some of it is devoid of - bare slugs, part of the species of the fusiform
and all nudibranch mollusks. Ecologically gastropods are represented both by inhabitants of the sea, and
by fresh and terrestrial species. Food specialization - there are both herbivorous species, and predators,
scavengers and detritophages. Some have mixed nutrition. A small number of species from families
Melanellidae, Stiliferidae, Entoconchidaeare parasite of echinoderms. The practical importance of
gastropods is very diverse. Shells of individual marine species (Cassis, Strombus, Murex, Chicoreusand
other) tradedare, used to make souvenirs and ornaments. Some marine and terrestrial gastropods mined
are and even bred (Haliotis, Buccinum, Neptunea, Pattella, Achatina, Helixand other) as objects suitable
for food. Snails play a significant role in the circulation of substances in water bodies. Inhabited at the
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bottom and consuming organic remains of various origins, they accelerate their decomposition. Plankton
and nektonic species serve as feed for commercial fish, whales and pinnipeds. The above-mentioned
Murexhave special glands, from the secret of which they receive purple dye. Venom of the snails of the
genus Conusis mortally dangerous to humans when bitten, but at the same time promising for use in
medicine. For example, the drug Ziconotidis a synthetic form of the non-opioid analgesic — one of the
peptides of the cone, the action of which surpasses all known drugs. They are supposed to replace the
addictive morphine. Slug snails used are in cosmetology for rejuvenating procedures. Plant-eating species
prevent the overgrowing of water bodies or aquariums. Some species (Achatina, Helixand other) used for
scientific experiments. Some representatives of terrestrial malacofauna listed are in the Red Books of the
Republic of Kazakhstan and the Almaty region. The terrestrial gastropods take part in the processes of soil
formation, enriching the soil with organic and mineral substances, and serve as one of the important
indicators of the state of soils during soil-zoological studies. They can damage various crops, fruit bodies
of mushrooms. The damage caused to plants by mollusks is aggravated by the fact that they can carry
many phytopathogenic organisms (viruses, bacteria, fungi), particles and spores of which pass through
intestines intact. Many species of gastropods serve as intermediate hosts of parasitic helminths of humans
and domestic animals Fasciola hepatica, Opistorchisfelineus, Schistosomamansoni and other. Carnivo-
rous sea gastropods (Rapanaandother) can harm, destroying artificially bred bivalve molluscs - mussels,
oysters, etc.Harmful gastropods, accidentally or intentionally brought by humans to new habitats, like
other pests, often cause even greater economic damage than at home. Even in developed countries such as
the US and South Africa, it is necessary to spend considerable sums on the study of biology and the
development of measures to combat introduced species of land mollusks [1-13, 16-31].

In Kazakhstan, the implementation of protective measures to limit the number of harmful terrestrial
gastropods is a problematic issue. In the Handbook on Plant Protection [12, 13] some means indicatedare.
However, in the List of pesticides (toxicchemicals) [14], approved for use on the territory of the Republic
of Kazakhstan, no harmful mollusc has been officially registered with any molluscicidal preparation. In
the "State Catalog of Pesticides and Agrochemicals Permitted for Use on the Territory of the Russian
Federation" [15] there are 2 pesticides against slugs and snails, but they basically contain toxic metal-
dehyde. Its use is dangerous for humans, domestic animals and non-target fauna.

Materials and methods. Basis for this work was the collection of authors, madein 2015-2017 years
on the fields off odder cropsons out heast Kazakhstan (Almatyregion, Panfilov district, Bayserke
settlement, ERPC "BayserkeAgro" LLP and Karasai district, RF "Kaskelenskoe") in the framework of the
project"Development of environmentally friendly methods for increasing the yield of fodder and
industrial crops (alfalfa, soybean, maize, triticale)". When performing one of the subtasks of the project,
pests of fodder crops studiedwere, among which were terrestrial gastropods. Data on the abundance and
species composition of mollusks were obtained by conventional methods - manual collection and exca-
vation of soil on trial plots of 1 m”. The collected mollusks counted were and then fixed for subsequent
determination in 70% alcohol. The number of mollusks in the examined field was expressed by the
number of individuals per 1 m”. To identify species and determine information about their bioecological
features and distribution, sources from the list of literature [1-13, 16-22].

Results of the study. In the course of the surveys on the fields of fodder crops in the Almaty region,
material was collected on land mollusks belonging to 4 families of gastropods. The types and damages
caused by them found are in the photographs (figures 1-10). List of species with a short characteristic
given is below:

Type Mollusca Linnaeus, 1758 — Mollusks
Class Gastropoda Cuvier, 1797 — Gastropoda
Clade Pulmonata Cuvier, 1797 — Pulmonary snails
Superfamily Limacoidea Lamarck, 1801 — Limacoid
Family Limacidae Lamarck, 1801 — Keelback slugs
Genus Turcomilax Simroth, 1901

Turcomilaxturkestanus (Simroth, 1898). The length of the contracted slug is 55 mm, the width is 10-
12 mm, length of the mantle is up to 15 mm, respectively. The upper body is black with a bluish tint, the
sole is white with dark edges. Sometimes there are dark brown specimens with light gray sides (figure 1).
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Adult specimens found are throughout the warm season. Reproduces in June-July. Eggs develop 20 days,
duration of hatching is 27 days. Inhabits within the meadow-steppe and mountain forest zones, among
rocks and stones, along moist slopes and shores of reservoirs. In the foothills it occurs in orchards and
vegetable fields. In the dry season, hiding in shelters - cracks of rocks and trees, under rocks, winding
trees, debris, in the soil. It feeds mainly on green vegetation, but it also has food for mushrooms and li-
chens, plant litter, and corpses of small animals (rodents). The possibility of transferring eggs of
helminths - parasites of humans and livestock. Distribution: South and South-East Kazakhstan (Ile-Alatau,
Kungey-Alatau, Korday Pass), Kirghizstan (Terskey-Alatau and Kyungey-Alatoo). It listed is in the Red
Book of the Republic of Kazakhstan and the Red Book of the Almaty Region as a shrinking species.

On fields of fodder crops in the Almaty region in single quantities. Within 3 years of research, only
4 exemplars of this species were found on irrigated corn. Perhaps, these individuals were accidentally
brought to fields with soil, or to nearby planting of trees with planting material, where they then migrated
to the corn field, as there was no stable self-reproducing population, as was already noted in the literature.

Figure 1 — Turcomilaxturkestanus (Simroth, 1898) Figure 2 — Greenhouse slug Candahariarutellum Hutton, 1849

Family Parmacellidae Gray, 1860
Genus Candaharia Godwin-Austen, 1888

Candahariarutellum Hutton, 1849 - Greenhouse slug. The length of the contracted slug is 55 mm, the
length of the mantle is 20 mm, the length of the back is 13 mm. Color gray or yellow. On the mantle there
are well-marked longitudinal bands located along the right and left edges of the body, to the posterior end
of the leg and on the occiput (figure 2). It lives in both natural and anthropogenic biotopes in wet places -
along the banks of reservoirs, irrigation canals, etc.In the mountains rises up to 2300 m, and in semi-
deserts can penetrate quite far along the irrigation system. In nature, the population is usually small, but in
agrocenoses it can significantly increase. Wintering of young individuals, depending on weather
conditions in late February-early March. Mating and egg laying takes place in May-June. Fecundity from
10 to 80 eggs. After 25-30 days, the fry hatches, which in 3-4 days digs into the soil and diapause till the
end of August and beginning of September. Then the juvenile intensively feeds and grows until the onset
of cold weather and wintering (until November). It feeds mainly on plants, but eats other types of
mollusks, worms and other inactive animals, and also notes cannibalism. Harms leguminous plants, winter
crops, protected soil cultures.Distribution: South and South-East Kazakhstan (Ile-Alatau, Talas Alatau,
Syrdarya Karatau, Almaty and Almaty region), Kyrgyzstan, Uzbekistan and Tajikistan (Kyrgyz and Alai
Ridges, Pamir-Darvaz), Afghanistan.

On the fields of fodder crops of the Almaty region is noted on the crops of alfalfa and soybean.Here
the species is present in very small numbers - the maximum number in alfalfa was 5 ex./m’, in soybean
crops - 7 ex./m”.

Family Agriolimacidae H. Wagner, 1935 — Field slugs
Genus Deroceras Rafinesque, 1820
Derocerascaucasicum (Simroth, 1901) - Caucasianslug. The length of the crawling slug to 40, con-
tracted - usually about 30 mm. Body soft, watery. The length of the mantle is 1/2-1/3 of the body length,
and not less than half of it is in the large hood. Stains without spots. The background is whitish, creamy,
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gray-yellow, gray-pink, brown or dark brown. The head is darker than the general color almost black
(figure 3). Mantle is also often darker. Around the pneumostome there is a bright spot, which is often
lighter than the background, but if the background is light, it can merge with it. Synanthropic form.
Inhabits usually in forests, less often in wet meadows. In the anthropogenic landscape inhabits a variety of
sites - in parks, gardens, fields, kitchen gardens, roadsides, dumps, in the sleeping areas of cities on the
facades of high-rise houses above the front gardens, on lawns and planted green areas of kindergartens,
etc.Polyphagous pest, damaging a variety of cereals, vegetables, fodder, technical, fruit and berry and
ornamental crops, meadow grasses, edible mushrooms.Causes significant harm until the complete
destruction of the crop.On the damaged leaves there are large irregularly rounded holes (most often in the
middle of the leaf, less often along the edge), on the fruits - large pitted holes (Figure 4). Distribution: the
main area in the Caucasus and the Crimea, from where it reaches Asia Minor and Iran. It is imported to
Ukraine, to the European part and the Far East of Russia, to Kazakhstan, Uzbekistan, Tajikistan.

Figure 3 — Caucasianslug Derocerascaucasicum (Simroth, 1901)

In the Almaty region, on forage crops, the usual, sometimes massive type. The maximum abundance
according to our observations reached 90 ex./m’ on alfalfa, up to 75 ex./m’ in corn, up to 56 ex./m’ on
soybeans and up to 45 ex./m” on triticale. It dominates in number among other species of terrestrial mol-
lusks in all examined agrocenoses.

Derocerasagreste (Linnaeus, 1758) - Grey field slug. The length of the expanded slug is 30-60 mm,
width 4-5 mm. Body slender, movable, with short blunt keel. The skin smoothis, the surface of the body is
colored yellowish white, light or dark gray or reddish-brown, sometimes with weak dark streaks and spots
(figure 4). The day hides in shelters, and at dusk goes to eat. In dry years, when the soil dries out
drastically, slugs with a drop in moisture to 10-15% perish. Wet and cool summer is especially favorable
for life and reproduction. Hibernate eggs, less often adults. The last of the wintering grounds come from
the middle of April to the beginning of May. In late May-early June slugs matedare, after which they
lay up to 600 eggs in groups of 20-30 pieces. After 2-3 weeks young individuals come out, after about
1.5 months they become sexually mature and in the autumn lay wintering eggs. In the humid and cool
summer, mass reproduction accompanied is by severe damage to plants, the areas of which sometimes
amount to several thousand hectares. Damage as in the Caucasian slug. In autumn and winter, strong
damage to the field slug causes in cellars and vegetable stores. Damages cereals, legumes, technical,
medicinal, vegetable, fruit and berry, fodder crops, meadow grasses, edible mushrooms, as well as
vegetable and ornamental crops in greenhouses, greenhouses, greenhouses, storages. The carrier of tape
and round helminths - parasites of cattle. Distribution: Europe, European part of Russia, Crimea, Cauca-
sus, Siberia, Far East, Kazakhstan (North Kazakhstan, Kostanay, Pavlodar, East Kazakhstan and Almaty
oblast, Almaty and surroundings), Kyrgyzstan, Uzbekistan.

Reported on alfalfa and soybean crops, the number was medium — up to 16 ex./m* and up to
14 ex./m’, respectively.
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Figure 5 — Grey field slug Derocerasagreste (Linnaeus, 1758)

Deroceraslaeve (O.F. Miiller, 1774) - Marsh slug. Body length 25-30 mm, width 2.5-3 mm.The color
is dark brown, downwards lighter, the head and tentacles dark (figure 6).The skin is dense, with rather
large flat wrinkles. The edges of the mantle rounded are in front and back, its surface covered is with rare
concentric lines, the center of which shifted is aside. The back in the back of the body goes into a steep
short keel. The most active in the twilight-night hours of the day and in the afternoon hide in various
shelters. Hibernating adults and eggs laid in the fall. In May and June young slugs appear, the maturity of
which begins 1.5-2 months after hatching from the eggs. Omnivorous species. Plants damage germinating
seeds, young shoots and leaves, and other organs, in mushrooms - mycelium and fruiting bodies, lichen -
leaf blades. Of animals, this species eats worms that live in the soil of larvae, eggs and pupae of insects, as
well as corpses of animals (mostly invertebrates). Damages cereals, legumes, technical, vegetable, fruit
and berry, forage crops, meadow grasses, edible mushrooms. One of the most cold-resistant and
hygrophilous slugs.Distribution: cold and temperate regions of the Northern Hemisphere. In Kazakhstan it
noted was in Pavlodar (Pavlodar and its surroundings), South-Kazakhstan (Syrdarya-Karatau Ridge) and
Almaty regions (Ile-Alatau Ridge, Almaty and its environs, imported).

Like the previous species, it was noted only on crops of one fodder crop-corn, the number was
relatively low - as much as 14 ex./m’. Probably, the temperature regime and humidity of irrigated corn
sowings were the most suitable for him.

Derocerassturanyi (Simroth, 1894) - Yellowslug, or Shturaniaslug. The length of the expanded slug
body is 60-70 mm, compressed - 35 mm. Skin is very thin, translucent. Color uni-color, without pattern in
the form of spots and stripes, dirty-cream or grayish-brownish (figure 7). Mantle, occupying about half
the length of the body, and the middle of the back colored are slightly darker than the sides and sole.
Sometimes there are individuals of chocolate or brown color, or with an almost black back. Slime watery,
colorless. Synanthropic form. Dwells in gardens, parks, gardens, wastelands, meadows, roadside ditches,
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Figure 6 — Marsh slugDeroceraslaeve(O.F. Miiller, 1774) Figure 7 — Yellow slug Derocerassturanyi (Simroth, 1894)

in greenhouses, greenhouses, cellars and vegetable stores. In nature found is in floodplain meadows and
broad-leaved forests. Hibernating mainly eggs, individual sometimes adults. Mating and laying of eggs
take place in the middle of summer and in autumn. It feeds on green parts of plants, fruits and vegetables.
Harmful to perennial grasses, vegetable, berry and ornamental crops. Distribution: originally inhabited the
European part of the former USSR, Kazakhstan was imported and acclimatized in Almaty and the Almaty
region.

In the fields of fodder crops in the Almaty region, alfalfa and maize plantedwere. The maximum
number of alfalfa was noted up to 12 ex./m>, on corn up to 9 ex./m’.

Derocerasreticulatum (O.F. Miller, 1774) - Grey garden slug. The length of the expanded slug body
is 50-60 mm, width 5-7 mm. Coloration yellowish-white, gray or reddish-brown. The skin is dense,
wrinkled and, together with the mantle, covered is with numerous small black spots or strokes (figure 8).
The keel is sharp. Slugs are most active in the twilight-night hours of the day, and in the daytime - in the
spring and in cloudy weather in the summer. Hibernate eggs and adults. The last of the wintering grounds
are in mid-April-early May at an average daily air temperature of 10-11°C. Egg laying takes place from
June to October. Lay them in a loose and moist soil in groups of 10-20 pieces in 8-10 receptions. The total
number of eggs laid by one slug reaches 150-200 pieces. Young individuals appear in about 2 weeks.
They live 3-4 years. An omnivorous species. The plants eat germinating seeds, young shoots, leaves,
fruits, in mushrooms — mycelium and fruiting bodies. Animals eat worms in the soil of the egg, larvae,
sometimes pupae of insects, as well as eggs and young specimens of various terrestrial mollusks. It
damages cereals, legumes, technical, vegetable, fruit and berry, fodder crops, edible fungi, as well as
greenhouse, hothouse and greenhouse crops. Distribution: Europe, the Baltic States, Ukraine, the
European part of Russia, the Crimea, the Caucasus, Transcaucasia, Kazakhstan (imported to Almaty and
surrounding areas of the Almaty region, Ile-and Kungey-Alatau ridges), Kyrgyzstan. Also imported to
North and South America, Australia, New Zealand, South Africa.

Figure 8 — Grey garden slug Derocerasreticulatum (O.F. Miiller, 1774)
—— 3] ——
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The number of species in the fields of fodder crops was average, reaching a maximum of 15 ex./m” in
alfalfa crops, and 18 ex./m” in soybean crops.

Family Bradybaenidae Pilsbry, 1934
Genus Fruticicola Held, 1838

Fruticicolalantzi (Lindholm, 1927) - Lanzigarden snail. Shell spherical or whirligig, thick-walled,
curly conical, with a narrow apex. Turning the shell 5-6, convex, with a slow and smooth rise. The back-
ground of the coloring of the shell is yellow in different shades with 3 spiral brown ribbons. The middle
tape is more distinct, the upper and lower are blurred to varying degrees. There are specimens with poorly
expressed ribbons or without tapes at all, shell retains then an intensely colored background or not colored
is at all (figure 9). Sometimes, on the contrary, the tapes are too developed, and the shell as a whole has a
dark color. It lives in both natural and anthropogenic biocenoses - mainly on medium-sized meadows,
along streams and rivers, in narrow shady gorges, gardens, gardens, gardens, fields, from where it can
migrate to open spaces. In open places during the day, it hides in various shelters - under rocks, winding
trees, rubbish, in cracks of rocks, trees and walls of buildings, or buried in sandy soil. If excessive dryness
in the summer can fall into a hibernation, covering the opening of the shell with a film. It feeds mainly on
green higher plants, but can also eat leaf litter, mushrooms and lichens. It damages various garden, field
and ornamental crops, grapes and fruit. The carrier of tape, flat and round helminths - parasites of cattle.
Distribution: South and South-Eastern Kazakhstan (Ile-Alatau, Zhetysu-Alatau, Kungey-Alatau, Chu-Ili
Mountains, Kirghiz Range, Ile River floodplain, Almaty and surroundings, other settlements of the
Almaty region with adjacent territories), Kyrgyzstan.

Figure 9 — Different age and color Garden snailsFruticicolalantzi (Lindholm, 1927)

The species was noted on all forage crops, but the number was everywhere small, reaching a maxi-
mum of 12 ex./m’ in alfalfa crops, 8 ex./m” in soybean crops, 10 ex./m” in maize and only 5 ex./m’ on
triticale crops.

Fruticicolaplectotropis (E. Martens, 1864) (figure 10). Variable species consisting of several
subspecies. The shell color is dark or light brown with white impregnations. Turning the shell to 6.5.
Sculpture of the shell in the form of thin frequent rather regular ribs. During the period of activity,
especially in spring, it occurs in all biotopes with steppe and meadow vegetation and shrubs. The greatest
density forms under the stones near the constant watercourses. During the hibernation summer and winter
forms accumulations in screes, cracks of rocks and under separate large stones. Plant-eating species.
Sometimes harms fruit and berry crops. Distribution: Southern and South-Eastern Kazakhstan (Ile-Alatau,
Kungey-Alatau, Terskey-Alatau, Talas Ridge), Kyrgyzstan, Tajikistan, Uzbekistan, Western China,
Northern India.

For all the years of research, only 3 exemplars of this species were found in 2018 on alfalfa and
soybean crops. It is possible that these individuals accidentally brought were into fields with soil or
planting material, since no stable population foundwas.

— N =
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Figure 10 — Fruticicolaplectotropis (E. Martens, 1864)

The discussion of the results. Total, on the fields of fodder crops of the Almaty oblast 9 species of
mollusks belonging from 4 genera and 4 families (Limacidae, Parmacellidae, Agriolimacidae, Brady-
baenidae). Greatest variety is the genus Derocerasfrom the family Agriolimacidae - 5 species, of which
the Caucasian slug was everywhere in the lead Derocerascaucasicum (Simroth, 1901) (up to 210 ex./m’
on alfalfa, up to 105 ex./m” on corn, up to 96 ex./m> on soybeans and up to 85 ex./m? on triticale). All of
them are invasive - spread as result of human activities, and serious pests of agriculture, damaging a
variety of grains, legumes, fodder, fruit and berry and technical crops. They are capable of causing serious
economic damage not only damaging and eating plants, but also carrying helminths - round, flat and
tapeworms - human and livestock parasites.

Two species of bush snails from the genus Fruticicolatamily Bradybaenidaeand slug Candaha-
riarutellum Hutton, 1849 (Parmacellidae) and Turcomilaxturkestanus (Simroth, 1898) (Limacidae) -
native species for southeast Kazakhstan and Central Asia. The number of all other identified species of
terrestrial fauna of mollusks was relatively small, with the exception of the Caucasian slug. Due to
weather and climate conditions (high humidity and frequent rains), 2016-2017 in the beginning proved to
be favorable for the development and reproduction of pests from the class of gastropods. However, they
could not do much harm, because the rainy weather replaced was by a strong heat, adversely affecting
their livelihoods. However, under favorable conditionsmore, the damage caused by terrestrial gastropods
can be much more palpable. Migrating from one plant to another, mollusks promote the spread among
agricultural crops of various phytopathogenic diseases - spotting, gray mold, downy mildew, potato
blight, potato viruses, etc. Moreover, unlike harmful insects, they are resistant to low temperatures and
high humidity, and can damage plants even under weather and climate conditions where insect pests are
inactive or susceptible to diseases caused by entomopathogenic microorganisms. Many damages to
agricultural and ornamental plants applied in cool and humid weather, attributed to Lepidoptera cater-
pillars, beetles or other pests, often actually inflicted are by terrestrial gastropods.

Of the fodder crops we examined in Almaty region, alfalfa and soybean were the most damaged
mollusks - plants with more tender, juicy and thick fairly leaves, providing gastropods with shelter from
sunlight and high humidity at the base of the stems. Corn in the middle position for damagewas, and the
crops of irrigated corn suffered from mollusks more strongly than when drip irrigation. This due to the
fact that is on irrigation lands for terrestrial gastropods a more favorable regime for humidity was estab-
lished, and there their concentration increased. Triticale relatively insignificantly affected was by
mollusks. Damage even in the period of shoots and earing, when gastropods scraped along the veins
parenchyma leaf cereals, were insignificant. Adverse damage from land mollusks is the heavy contami-
nation of plant products with slime and feces. The most harmful of the identified gastropods are slugs of
the genus Deroceras, due to its large number and ecological plasticity. Preparations based on methal-
dehyde are toxic to non-target invertebrates and warm-blooded animals, and not be can used in forage
crops. One possible alternative may be a biological preparation Nemaslug® the basis on of a nematode
Phasmarhabditishermaphrodita (A. Schneider, 1859), which is currently sold in 15 European countries
and is widely used by farmers and growers [32]. The drug affects only slugs and snails, without harming
the non-target fauna - earthworms, insects, soil mites, etc. To use it, it will be necessary to conduct appro-
priate tests on the territory of Kazakhstan.
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Conclusions. In Almaty region, a relatively small species diversity of terrestrial malacofauna been
has identified in forage crops. More than half of the species (5) of its composition are invasive, imported
man, and damage both crop production and livestock. Of 4 native species 2 - slug Turcomilaxturkestanus
(Simroth, 1898) and a snail Fruticicolaplectotropis (E. Martens, 1864) are found in single quantities.
Probably, few of the individuals found in these species accidentally brought were into fields with soil or
planting material, since there was no stable self-reproducing population.Of all the terrestrial malacofauna
species in the fields of fodder crops, the Caucasian slug Derocerascaucasicum (Simroth, 1901). Appa-
rently, this species in agrocenoses displaces both aboriginal species of terrestrial gastropods (Fruticico-
lalantzi (Lindholm, 1927), Candahariarutellum Hutton, 1849), and other close to it invasive slugs
(Derocerasagreste (Linnaeus, 1758), D. laeve(O.F. Miiller, 1774), D. sturanyi (Simroth, 1894), D.
reticulatum (O.F. Miiller, 1774)). In the List of pesticides (toxic chemicals) [14] permitted for use in the
territory of the Republic of Kazakhstan, not a single preparation has been registered against mollusks -
neither chemical nor biological. Therefore, further research needed is to find effective and environ-
mentally safe methods of limiting their numbers.

Source of research funding. Work prepared within the framework of the budget program 217
"Development of Science" subprogramme 101 "Program-Targeted Financing of the Subjects of Scientific
and/or Scientific and Technical Activities" on the priority "Science of Life", on NTP 0206 / PTF "Inno-
vative Scientific and Technical Support phytosanitary security in the Republic of Kazakhstan", section of
the calendar plan:"Development and implementation of innovative environmentally friendly plant
protection technologies".
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' AyBLT IIapyaIbUIbIERI MEHUCTPiTiriHiz « K. XKuembaeB aTbiHgarb!
Kasak ecimMIik Kopray jkoHe KapaHTHH FBUIBIMH 3€pTTey HHCTUTYTBD», AiMatel, Kazakcras,
*Kasak YITTHIK arpapibIK yHUBepcHTeTi, AnMathl, Kasakcran

AJIMATBI OBJIBICBIHBIH MAJI A3BIKTBIK JAKBIJIJAP TAHAIITAPBIHBIH
KEP YCTIM AJTIAKO®AYHACBI (MOLLUSCA, GASTROPODA)

AHHOTanMsA. AnMaThl OOJBICHI Maa3bIKTHIK JAaKbUIIAPABIH (MKOHBIIIKA, MaiOypIIak, >Kyrepi, TPUTHKAJC)
TaHaNTapBIHJIA XYPTi3UIreH 3epTTeyNepain HoTmxKeciHae 4 Tybicka xoHe 4 TykpiMaacka (Limacidae, Parmacellidae,
Agriolimacidae, Bradybaenidae) »xaratein xepycti ManakodayHaHblH 9 Typi aHbIKTanabl. OHBIH KypaMbIHAAFbI
JKapTHICBIHAH KOIl TYpl MBa3HMBTI OOJNBIN KeJlei, )KoHEe eCIMIIKTepre, COHbIMEH KaTap MajllapyallblIbIFbIHA 3USH
THTi3el, COHBIMEH Kartap, oJlap TeIbMHHTTEPIIH - JOMaaK, XallakK KoHe TAacIalbIK KYpPTTapabl TackIMaJllayIlbl-
mapbl OoJbIn TaObuIaabl. JKeprilikTi TOPT TYpiHIH eKeyi - meIpsimTeutap Turcomilax turkestanus (Simroth, 1898)
xoHe ynyiap Fruticicola plectotropis (E. Martens, 1864) Gipumi-kapbiM Meuiiepae TaObUIbl. BajKiM, aTaiMblil
TYPJEPAiH OKiIAepl TaHamTapra TOMBIPAK HEMECEe €ric MaTepualgapbIMEH Ke3IeHCOK OKeiHmi, ce0edi, olapabiH
©31H-031 LIBIFAPaTHIH NOMYJIAUKIIaps! OalkaniMapl. MaasbIKTHIK JaKbIIIapAblH TaHANTapbIHIA XKEPYCTI Majako-
(hayHaHBIH OapJIBIK TYPIHEH CaHJBIK MeIiepi OOibIHIA KayKa3AbIK MIbIpsITap Deroceras caucasicum (Simroth,
1901) (xoupimuka ericrepinge 210 mana/m® neifin, xyrepige 105 nana/m’, maitGypurakra 96 naHa/m> 5KoHE TPUTH-
Kanezne 85 nama/m’ jieiiin) GacklM GOJIBIN Keii. ArpoleHO3aapaa Oyil Typ KeprimikTi kepycTi racTporoaTap/sl
(Fruticicola lantzi (Lindholm, 1927), Candaharia rutellum Hutton, 1849), conpIMeH KaTap OFaH >KaKbIH LIBIPHILI-
TapAbIH MBa3uBTI TypiepiH (Deroceras agreste (Linnaeus, 1758), D. laeve (O.F. Miiller, 1774), D. sturanyi (Sim-
roth, 1894), D. reticulatum (O.F. Miiller, 1774)) sirbicThipanpl. TekcepiireH MaJla3bIKTBHIK JAKbUIIAPAbIH iMIiH/E
MaiiOypIIraK >koHe KOHBIIIKA TaKbUIAAPH! YITylapJad aca KeOipek 3aKpIM IIeKTi. JKyrepi JakpUIbl opTaia JopeKee
3aKBIMIAJIBIN, COHBIH IMIiHAE, TaMIIbUIAN CyapyIaH Kepi cyapMalbl TaHANTaphl KeOipek 3aKkbIMIaHAbl. EH TeMmeH
3aKbIMIAHFaH TPHTHKaIE HaKpUIbl Oonipl. Kazakcran PecryOnMKachIHBIH TEPPUTOPUSCHIHAA PYKCAT ETUIreH Iec-
TUIMATEPIH (YIBIXMMHUKAT) Ti3IMIH/IE )KEPYCTI racTporoaTapra Kapesl 0ipze-0ip Mosuttockou TipkeamereH. Ochl-
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FaH opail, Ooyamrakra ONapABIH CAHIBIK MONIIEpiH TOMEHIETETiH SKOJOTHSUIIBIK TYPFBIIA Kayilci3 Tocimaepmi
i3[1eCTipy MaKCcaThIH/IA 3ePTTEY KYMBICTAPBIH KAJIFACTBIPY KaXKET.

Tyiiin ce3nep: xepycTi ManakodayHa, OaybIpaskTsl yiynap, Gastropoda, Mollusca, Typ Kypambl, Man a3bIK-
TBIK JaKbuiaap, Anmate! 00bickl, Kazakcras.
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HA3EMHASI MAJIAKO®AYHA (MOLLUSCA, GASTROPODA) IOJIEA
KOPMOBBIX KYJbTYP AIMATUHCKOM OBJACTH

AHHoTauus. B pesynpraTte mpoBENEHHBIX HCCIEIOBAaHWN B AJIMATHHCKOIM 00JacTH Ha IOCeBaxX KOPMOBBIX
KynbTyp(JTIOIiepHa, cos, KYKypy3a, TPUTHKaJIE) BBISBICHO 9 BHIOB Ha3eMHON Majako(hayHbI, OTHOCAIHNXCS K 4 po-
nam u 4 cemeiictBam (Limacidae, Parmacellidae, Agriolimacidae, Bradybaenidae). bosnbiiie 1mojoBUHBI BUIOB ee
coctaBa (5 cnusHelt u3 poaa Deroceras) sIBISIFOTCS HBA3UBHBIMH, U BPEIAT PACTEHUSIM, a TakKe )KUBOTHOBOJICTBY,
SABJIAACH MEPCHOCUMKAMU I'C€JIbBMUHTOB — KPYTJIbIX, IJIOCKUX W JICHTOYHBIX qepBeﬁ. I[Ba n3 YETBIPEX a60p1/1reHH1>1x
BUJIOB — cl3eHb Turcomilaxturkestanus (Simroth, 1898) u ynurka Fruticicolaplectotropis (E. Martens, 1864) oOHa-
PYXKCHBI B €IMHUYHBIX KOJHUYECTBAaX. BeposTHO, MpenCcTaBUTENN JaHHBIX BHOB OBLIH CIYYaliHO 3aBE3CHEI HA OIS C
TPYHTOM HJIM MTOCAJOYHBIM MAaTEPHUAIOM, TaK KaK MX CaMOBOCIIPOM3BOJSIICHCS MOIYJSIMH OTMEYCHO HE OBLIO.
JIOMUHIPOBA IO YACIEHHOCTH U3 BCEX BUAOB Ha3eMHOU Manako(ayHBI Ha MOJISIX KOPMOBBIX KYJIBTYp KaBKa3CKHMA
ciusens Derocerascaucasicum (Simroth, 1901) (mo 210 9k3./M* Ha moceBax sronepHsl, 10 105 9x3./M* Ha KyKypys3e,
10 96 Kk3./M° Ha coe U 10 85 JK3./M> Ha TPHUTHKaIE). DTOT BUJ B arpoOIeH03aX BBHITECHSIET KaK aOOPUTCHHBIC BUIBI
HaszeMHbIX Tactponon (Fruticicolalantzi (Lindholm, 1927), Candahariarutellum Hutton, 1849), tak u apyrue 0Onm3-
KHe K HEMy WHBa3uBHBIC BUABI ciausHer (Derocerasagreste (Linnaeus, 1758), D.laeve (O.F. Miiller, 1774), D.stu-
ranyi (Simroth, 1894), D.reticulatum (O.F. Miiller, 1774)). I3 o0cie10BaHHBIX KOPMOBBIX KyJIBTYp HauboJiee cTpa-
JTJTA OT TIOBPEXKCHUN MOJUTIOCKaMU COsl U JiroliepHa. Kykypysa moBpexaainack CpeaHe, IpuiyeM MOJHUBHAS CHIIbHEE,
YeM TPHU KalleJIbHOM OpolIeHUH. TpHuTHKaae ObUIO HaMMEHee TMOBPEekKIaeMoi KyabTypoil. B Crucke mecTHnuaoB
(s I0XMMHUKATOB), Pa3pelICHHBIX K IPUMEHEHHUIO Ha TeppuTopun PecnyOmuku KaszaxcraH, MpOTHB Ha3€MHBIX TacT-
POIIONT HE 3apETUCTPUPOBAHO HU OJTHOTO MOJUTFOCKoIUaa. Micxons u3 3Toro, He0OXOAMMO TIPOBEICHHE TATBHEHIITNX
WCCIICIOBAHMIA C IENbI0 TIOMCKA JCHCTBEHHBIX M JKOJIOTUYECKH OE30MacHBIX METOJOB OTPAHMYCHHS WX UYUCIICH-
HOCTH.

KuaroueBsble ciioBa: HazemHas MmanakodayHa, OproxoHorue Mmoiumockd, Gastropoda, Mollusca, BumoBoit co-
CTaB, KOPMOBBIE KYJIBTYpPBI, AnMaTHHCKas o0racTs, KasaxcraH.
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CONSTRUCTION SOLUTION FOR INTENSIFICATION
OF GASEOUS ENERGY CARRIER PRODUCTION IN BIOREACTOR

Abstracts. The issues of processing organic waste with the purpose of solving urgent environmental problems
in rural areas are considered. In order to intensify and optimize the processes of methane fermentation of biomass,
the effect of immobilization of methane-forming bacteria on the surface of polymer compositions on the anaerobic
processing of organic waste has been studied. The structural improvement of bioreactors implies the introduction of
an immobilization device. Biofilm formed in the immobilization device, keeps from washing away slowly growing
biomass cells. This leads to neutralization of the acidic products of bacterial hydrolysis that forms and promotes
deeper processing of biomass, eliminating the causes that inhibit the process of fermentation. At the same time, the
efficiency and productivity of the bioreactor for the production of a gaseous energy carrier - biogas - is increasing.

Keywords: ecological situation, waste processing, cattle manure, poultry manure, anaerobic fermentation,
biogas, bioreactor, immobilization.

Introduction. Intensification of livestock and poultry production poses a problem of waste treatment
and use, as they have high biological activity and contain a significant amount of weeds’ seeds and
microorganisms, including pathogenic microflora. One of the most widespread and environmentally safe
methods of processing such wastes is their anaerobic fermentation in bioreactors with obtaining a me-
thane-containing gaseous energy carrier and highly effective organic fertilizer. Effective production of
energy on a biogas plant is possible only if the total energy of the biogas obtained is significantly greater
than the energy expenditure for its production. The technical solutions available in this issue are still not
effective, since they do not allow full compliance with the norms and rules of environmental measures. In
conditions of a constant increase in the amount of organic waste generated, the development of more
refined and optimized methods of processing them does not lose its relevance [1-3]. Intensification of the
processing of organic waste, depending on the type of raw materials being processed, the necessary tech-
nological conditions, environmental parameters, and environmental and energy-saving tasks are being
carried out in several directions [4].

The raw material for biogas production can be a wide range of organic waste. From all types of
organic waste, the most effective use of biogas technologies for processing waste from livestock and
poultry farms of sewage sludge is due to the persistence of the waste stream in time.

Numerous studies [5-7] have established such regularity as: the higher the temperature, the faster the
biomass decomposes, and, accordingly, the volume of biogas production is also higher. When using the
thermophilic regime, organic waste is better disinfected than with mesophilic, so it is more appropriate to
apply it in cases where ensuring sanitary and ecological safety is paramount. At the same time, the
implementation of fermentation of biomass at higher temperatures leads to a decrease in methane content
in biogas, which is associated with an intensive transition of carbon dioxide dissolved in the substrate to
the gas phase [8-10]. Both the mesophilic and thermophilic regimes of anaerobic fermentation of biomass
require the supply of thermal energy from outside and the stable maintenance of the specified temperature
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parameters throughout the entire fermentation cycle. To obtain the necessary temperature and, if possible,
maintain it at a constant level, the substrate usually is heated in order to supply the reactor.

Considerable interest in bioenergetic installations on a global scale is associated with the possibility
of resource saving and reducing the use of fossil energy resources [11]. Biogases plants that process
organic waste under anaerobic conditions, despite the positive aspects, have a relatively low energy
efficiency in the production of biogas, since up to 60% of the produced biogas is spent for the plant's own
needs. Analysis of the technological schemes of BEPs developed and applied in various countries of the
world shows that an increase in the intensity of gas evolution at a commensurate fullness of the
decomposition of the organic constituent of the substrate is associated with ensuring an optimal thermal
regime of fermentation [12-14].

In the matter of increasing the efficiency of anaerobic processing of organic waste, considerable
reserves are available in improving the design of bioreactors, which is the main apparatus in which
anaerobic fermentation of biomass occurs.

Materials and methods. Cattle and pig manures, bird droppings and exhaust biogas substrate based
on agriculture waste have been selected as research objects.

Currently, there are different types and designs of bioreactors, which can vary depending on the type
of material being processed. We previously developed a new design for a biogas plant with an immobili-
zation deviceto intensify the anaerobic fermentation of organic waste [15].

The organic waste substrate and the culture of methane-forming bacteria are loaded into the bio-
reactor and the temperature and pH index are maintained optimal values during the fermentation of the
substrate. The bioreactor is equipped with an electric heater with area of heat exchange of 0.33 m’,
pipelines for supply and removal of the fermentation medium, pipelines for feeding and collection of the
initial liquid substrate, and a recirculation pump. The upperpart of the bioreactor is connected by a pipe-
line with a collector of biogas - gasholder. The volume of biogas produced is measured using a gas flow
meter. The gas content is analyzed using an infrared spectrophotometer for continuous gas monitoring. pH
meter was also used to measure redox potential.

The initial liquid fraction inflows to the bioreactor through a pipeline valve from the storage tank
with a recirculation pump until it reaches the level of the upper removable grating of the immobilization
device. The initial solid fraction of manure is transferred when the lid is opened into the bioreactor on the
surface of the immobilization device. The process of liquid fraction mixing is proceed with using a recir-
culation pump. The circulationis directed towards the top of the reactor and the liquid is sprayed onto the
surface of the solid fraction through the feed line of the fermentation medium. The liquid fraction is
enriched with nutrientswhile passing through the solid substrate. The process of methane fermentation and
the decomposition of organic substancesis carried by two groups of microorganisms - acid and metha-
nogens in the bioreactor under anaerobic conditions.Biofilm (microflora) developsduring the fermentation
on the surface of the carrier in the immobilization device, which serves to prevent the flushing of slowly
growing cells and ensure biomass retention regardlessof the time of hydrolytic confinement.

The immobilization device is populated with microorganisms, forming a mucous layer (biofilms) and
microorganisms. Formed microorganisms that immobilized in rings are less subjected to wound stress and
cell damage by gas bubbles. The upper removablecell is packed with a fine mesh net to hold up fibrous and
coarse manure and bird droppings. The process of anaerobic fermentation of the substrate lasts for 30 days
of hydrolytic retention time (VGU) in the mesophilic regime (at a temperature of 40 & 0.2 °C). The expe-
riments were carried out in three repetitions of two launches. At the first start, 95 liters of liquid fraction
were poured into the reactor, after which 15 kg of solid manure from the top of the reactor was loaded.
Biogas obtained from anaerobic fermentation of livestock and poultry wastes contains 60-90% of methane
(CH4) and 15-30% of carbon dioxide (CO2), which accumulates through the pipeline in the gas tank.

Results and Discussion. Samples of fresh material (SM) of manure and recirculating liquid were
analyzed for dry matter (CB), organic dry matter (0CB) and ash content according to standard APHA
(1995) methods.

Three samples from each substrate were dried overnight at 105 °C in an oven to determine the
content of dry matter and moisture. Dried samples were burned at 505 ° C for 12 hours in an oven to
determine the content of organic dry matter and ash. The results of the analysis of substrates are given in
table 1.

— 3R ——
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Table 1 — Results of the analysis of cattle manure

Parameters (%)
Substrate samples Dry matter content Organic dry matter content Ash Humidity
(in fresh matter) (in fresh matter) (in fresh matter) of substrate
Manure KPC 28,6+0,71 86,3+0,84 3,12+0,61 71,4
Manure slurry 0,52+0,002 32,3+0,75 0,37+0,004 99,48

Table 2 shows the quantitative characteristics of the loaded manure of cattle in the bioreactor. In the
first run, a reactor was loaded with 15 kg of cattle manure with 4.29 kg of dry manure, 3.7 kg of organic
dry matter and 95 liters of prepared slurry. In the second run, 15 kg of litter manure was also loaded in
excess of the fermented residue from the first run.

Table 2 — Quantitative characteristic of the raw material

Parameters First load Second load
Mass of raw manure KPC (kg) 15 15
Dry matter (kg) 4,29 4,48
Organic dry matter (kg) 3,7 3,62
Added slurry (1) 95 -
Continuation of fermentation 30 28

The experiments were carried out in three repetitions with two starts. At the first start, 19 liters of
inoculum, taken from a 400-liter reactor operating in a continuous mode, were inoculated into the reactor.
After that, 3 kg of cattle manure was loaded from the top of the reactor. The liquid fraction is conti-
nuously recirculated every 2 hours for 15 minutes during the entire fermentation cycle by the introduction
of fermentation liquid. The circulation proceeds towards the top of the reactor. When the output of biogas
from the first pilot start is reduced, the next batch of manure cattle (3 kg) is loaded from above.

In the second run the inoculum does not change and is not added additionally e.g. the second start is
initiated by the first run's liquor. All experimental repetitions of two launches have shown similar data.
The daily methane output reaches 0.002 Nm’/kg of organic dry matter by the second day, and decreases
to 0.001 Nm?/kg of organic dry matter at the end of the second day. After the third day, it increases to
0.006 Nm’/kg of organic dry matter on the seventh day and gradually decreases to the end of the cycle,
showing a methane yield of between 0.006 Nm®/kg of organic dry matter - 0.004 Nm®/kg of organic dry
matter. The average total combined methane yield is 0.148 Nm’/kg of organic dry matter. The percentage
of methane after the 3 days of launch was 26.5%, on the 5th day it increased to 50% and was higher than
55% by the end of the sixth day. The peak of methane percent in the first run was 56.1% on the 8th day.

The second start, initiated by the liquor liquor of the first run, showed intensive formation of biogas.
At the same time, methane formation reaches 0.004 Nm®/kg of organic dry matter in a day, decreases to
0.002 Nm’/kg of organic dry matter at the beginning of the second day, and rises gradually to a maximum
on the fifth day (0.009 Nm’/kg of organic dry matter). After this, during the formation of methane, a
gradual decrease to 0.003 Nm®/kg of organic dry matteris observed. The total average cumulative methane
yield is 0.150 Nm’/kg of organic dry matter. The percentage of methane in biogas after the second day is
35%, which gradually increases to 66% on the seventh day, while achieving a peak percentage of methane
content in biogas.

The cumulative yield of biogas (A) and methane (B) is shown in figures 1 and 2.

The final cumulative methane output is reached at the first start at the end of the 28-day VSU, and in
the second start at the end of the 21-day VSU. The pH ranged between 7 and 7.53during anaerobic
fermentation. In the first run, the pH rose from 7.1 to 7.37 before the tenth day and then fell to 7.33 by the
15th day. After that, until the end of the cycle, it rose to 7.5. In the second run, the initial pH was 7.2, but
rose to 7.67 before the end of the process.

The production rate of biogas and methane is shown in figures 3 and 4. The performance of the
bioreactor with the immobilization device is shown in table 3.

Table 4 presents the technical parameters of the bioreactor.
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The high initial biogas and methane production in all starts to the third day is explained by the fact
that due to selective fermentation of rapidly decomposable organic substances can lead to a temporary
decrease in the production of biogas and methane between the third and fourth days.
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Table 3 — The productivity of a bioreactor with an immobilization device

Final cumulative Gomperse constants Duration to reach
Experiments/Runs Finas methane emission P R 95% emission
pH (Nm*/kg (Nm’/kg (ngn/kg A potential
of organic dry matter) of ODM-1) of ODM-1d) (days) | of methane (days)
Experiment 1
Run 1 0,153 0,153 0,014 1,9 17,7
Run 2 0,165 0,165 0,018 0,6 14,1
Average 0,159 0,159 0,016 1,25 15,9
Experiment 2
Run 1 0,148 0,148 0,014 2.4 18,2
Run 2 0,172 0,172 0,018 0,6 14,5
Average 0,16 0,16 0,016 1,5 16,35
Experiment 3
Run 1 0,156 0,156 0,015 2 17,6
Run 2 0,176 0,176 0,021 0,7 12,5
Average 0,166 0,166 0,018 1,35 15,05
Final main value 0,162 0,162 0,017 1,37 15,8
Stand. Error 0,002 0,002 0,0007 0,07 0,38
Snand. Deviation 0,0038 0,0038 0,0010 0,0130 0,6600
Final range 0,162 + 0,0038 0,162 +0,0038 | 0,017 + 0,001 1)307; 15,8 + 0,66
F-critical
o 0,05
Accuracy level (%) 95

Table 4 — Basic technical parameters of bioreactor

Index Unit of measurement Value
Total volume of bioreactor m’ 0,25
Volume of gas space m’ 0,07
Processing temperature
when mesophilic regime — M °c 35-37
with thermophilic regime — T °C 55-57
Processing time days 20-22 on M
g Y 12-150n T
Pump power for manure mixing kW 0,37
Installed power. heater kW 2,0
Heat trans fersurface area m? 0,33
Performance*
on initial manure M-T 1/day 10-15
forbiogas MT 1/day 100-170
Net weight kg 450
*Calculation of M — mesophilic regime of fermentation; T — thermophilic regime of fermentation.

Thus, a promising direction for increasing the yield of methane and biogas during processing of
biomass is the structural improvement of bioreactors. The technical result achieved with the use of a
bioreactor with an immobilization device is to increase the efficiency and productivity of a bioreactor for
the production of a gaseous energy carrier - biogas by deeper processing of the original biomass through
the use of a leaching layer and the immobilization of microorganisms. Immobilization of methanogenic
bacteria prevents the flushing of slowly growing cells and ensuring the retention of biomass, regardless of

— 4 ——
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the time of hydrolytic confinement. Re-use of the fermentation medium and immobilization of
microorganisms in polymer carriers in the reactor makes it possible to initiate methanogenesis quickly and
reduce the VGU due to the formation of biofilms, the stages of grinding raw materials, additional
acidification and hydrolysis.
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BUOPEAKTOPJATBI I'A3 TOPI3AI DQHEPI'A TACBIMAJIIAYIIBIJIAPBIH
OH/IIPY I KYIIEUTYTE APHAJIFAH KOHCTPYKIIUSJIBIK INEIIMIEP

AHHOTanMs1. AybUIJIBIK KepIepAeri IIYFbUI SKOJIOTHSJIIBIK TPpo0IeMaliapAbl ISy MaKCaThIHIa OpraHUKaJIbIK
KaJJIBIKTapIbl OHJCY MOceleliepi KapacThIpbUIaasl. buoMacca MeTaH (epMEHTTEY MPOIECTEPiH JKEIACIACTY KOHE
OHTAMJIaHABIPY MaKCaThIH/Ia OPTraHUKAIIBIK KAJIBIKTap/Ibl aHAPOOTHI OHJIEYTe TIOIMMEPITiK KOMIIO3UIHsIIap OeTiHae
METaH KYpaTblH OaKTepUsUIapIbIH HMMOOWIM3ALMSACHIHBIH dcepi 3epTrenni. buopeakTopiapIblH KYPBUIBIMIBIK
JKaKcapTy UMMOOMITU3AIMsIIAY KYPBUIFBICEIH eHTi3yai Ounnipeni. IMMoOmm3aius KOHABIPFBICHIHAA Taiina OoiFaH
OMoKaOBIpIIaK, OMoOMacca KacyllalapblHbIH Oasy eciyiH TOKTaTajasl. by OakTepUsUTBIK THAPOIU3AIH KBIIIKBUIIBIK
OHIMIIepiH OeliTapanTaHABIPyFa OKeNe i, 01 OmoMaccaabl TEPEHICTE OHICYTE BIKIAJ €Tei, alllbITy MPOIIEeCIiH TeXeH-
TiH cebenTepai koKKa ImbFapansl. COHBIMEH KaTap, OMOpecypCcTapIblH OHIIpici YIIiH OMOpeaKTOPABIH THIMILIIT
MeEH OHIMJILTITI apTHII KeNei.

Tyiiin ce3aep: PKONOTHSIIBIK XKaFIaid, KaJIbIKTapAbl KaiiTa eHaey, ipi Kapa Maj, KYC CaHFBIPIFbI, aHaAPOOTHI
amIpITy, OMoras, OmopeaKkTop, UMMOOIITHU3AIIHS.
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KOHCTPYKIIMOHBIE PEHIEHUSA 1JIS1 THTEHCU®UKALIUU ITPOU3BOJCTBA
T'A300BPA3HOM SHEPTUH B BUOPEAKTOPE

AnHoTanusi. PaccMOTpeHBI BOIIPOCH! MepepadOTKH OPraHUYECKUX OTXOJIOB C LIENIBIO PEHICHHUS HEOTJIOKHBIX
9KOJIOTMYECKUX MPOOJIEM B CEIbCKUX paiioHax. Jst MHTeHCH(UKAMY U ONTHMHU3AIMK POLIECCOB METAaHOBOH (ep-
MEHTAllMd OMOMacChl W3y4YEHO BIMSHHE UMMOOWIM3ALUHM METaHOOOPa3yInX OakTepuid Ha MOBEPXHOCTH IIOJIH-
MEpPHBIX MaTepHaJiOB Ha aHAYPOOHYI0 00pabOTKy OopraHmdeckux oTX0J0B. CTpYKTypHOE yIIydIIeHHe OHOpeaKTOpOB
NOZIpa3yMeBaeT BBEICHNE MMMOOMIN3AIMOHHOTO yCTpolcTBa. buomenka, oOpa3oBaHHas B HUMMOOMIN3aIMOHHOM
YCTPOHCTBE, HE IO3BOJIET CMBITh MEIJICHHO PAaCTyIIHe KJIETKH OHOMAacchl. DTO NPUBOJUT K HEWTpaIM3alluy KHC-
JIOTHBIX MPOJYKTOB OaKTEPUAILHOTO THAPOJIN3a, KOTOPHIA 00pasyer U crocoOcTByeT Ooliee riry0oKoit oOpaboTke
Ouomacchl, ycTpaHss IPUYMHEL, IPENITCTBYIOLHKE poueccy dpepMenTanuu. B To ke Bpems 3G (GpeKTHBHOCTh U IPo-
W3BOJUTENBEHOCTh OMOpeaKkTopa AJIsl TPOU3BOICTBA 'a3000pa3HOr0 YPHEPrOHOCHUTEIS - OMorasa - BO3pacraer.

KoaioueBble ciioBa: skojornyeckasi cuTyanusi, nepepaboTka OTX0J0B, HABO3 KPYIHOTO POraTroro cKora, ITH-
YHI IOMET, aHadpoOHast pepMeHTalusl, Onoras, OnopeakTop, MMMOOHMIIH3ALIHSL.
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TRENDS IN THE WATERMELON AND MELON MARKET
OF KAZAKHSTAN

Abstract. The article describes trends in the watermelon and melon market of the Republic of Kazakhstan.

Moreover, the internal analysis of the watermelon and melon market is made in this work. The research
purpose is to describe theoretical and practical background which may help to use economic mechanisms to develop
the agricultural sector of Kazakhstan.

The research methodology is based on graphical, comparative, econometric and statistic methods. The research
practical significance is defining the internal state of the watermelon and melon market of Kazakhstan.

The research results show that South Kazakhstan province has the highest harvested area for watermelons and
melons.

Keywords: watermelon, melon, agriculture, harvested area, yielding capacity, Kazakhstan.

Fruits, vegetables, berries and other member of the plant kingdom play the significant role in the
dietary preferences of the humanity [1]. Watermelon and melon are among those plants which have wide
diversity of tastes that may be accepted for consumption as the source of food [2, 3].

The market of watermelons and melons is present in the Republic of Kazakhstan [4]. However, the
climatic conditions in Kazakhstan impact severely on availability on melons and watermelons [4].
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Figure 1 — The harvested area of watermelons in 2016 by provinces of Kazakhstan.
Note: from the source 5.
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The figure above illustrates that the biggest area of agricultural lands dedicated to harvest water-
melons in 2016 was located in South Kazakhstan province — 23245.7 ha.
The figure below shows the same indicator but for different types of entities.
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Figure 2 — The total harvest area of watermelons in 2016 by provinces of Kazakhstan.
Note: from the source 5.
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The figure above illustrates that South Kazakhstan province had the highest area to harvest
watermelons in 2016 among medium farming and agricultural entities — 20315.2 ha.
The figure below illustrates the summary report for total harvested area of watermelons in

Kazakhstan.

Median

Figure 3 — The summary report for the area of agricultural lands dedicated to harvest watermelons
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in 2016 for the Republic of Kazakhstan.

Note: from the source 5.

The figure above shows that the kurtosis is 7.69619 ha. The figure below illustrates the summary

report for the same indicator but only for big agricultural entities.
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Figure 4 — The summary report for big agricultural entities’ harvest area for watermelons in 2016 for Kazakhstan.
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The figure above shows that the skewness equals to 1.70931.
The figure below illustrates the summary report for the same indicator as in the figure above but for
medium farming and agricultural entities that grow watermelons.
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Figure 5 — The summary report for the harvested area of watermelons among medium farms
and other forms of agricultural entities in Kazakhstan by provinces in 2016.
Note: from the source 5.

The figure above shows that the first quartile for medium farms is 312.1 ha.
The figure below illustrates the same indicator as in the figure above but only for the private
households.
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Figure 6 — The summary report for the total area dedicated by private households to harvest watermelons
in 2016 for the Republic of Kazakhstan.
Note: from the source 5.
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The figure above indicates that the kurtosis is 8.39583.

Fitted Line Plot
Total harvest area = 3129 + 1714 Private households' harvest area
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Figure 7 — The fitted line plot between the total harvest area and private households’ harvest area for watermelons.
Note: from the source 5.

The figure above states that the formula is “Total harvest area = 3129 + 1.714 Private households'
harvest area”. The figure below shows the marginal plot for the same indicators as in the figure above.
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Figure 8 — The marginal plot of total harvest area versus how much area private households dedicate to harvest watermelons.
Note: from the source 5.

The figure above illustrates that total harvest area does not fit within the 95% confidence interval to
the same indicator by the private households.

The table below shows analysis of the variance for the figure above.

The table above shows that there are 11 errors which may look strange, and, therefore, mean that the
private owners do not have power to be the only power to determine how much land is going to be given
to harvest watermelons.
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Analysis of variance for figure 7

Source DF SS MS F P
Regression 1 15277822 15277822 0.35 0.566
Error 11 479843531 43622139

Total 12 495121353

The figure below illustrates the fitted line plot of private households’ watermelon harvest area versus
the same indicator for the medium farming and agricultural entities.

Fitted Line Plot
Private households' harvest area = 399.7 + 0.00798 Medium entities' harvest area
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Figure 9 — The fitted line plot of private households’ harvest area versus medium entities’ same parameter.
Note: from the source 5.
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Figure 10 — The harvested area of melons among different provinces of Kazakhstan in 2016, ha.
Note: from the source 5.
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The figure above shows that at the 95% confidence interval area of lands that are used by medium
entities for growing watermelon are not directly determined by the same indicator for private households.
The formula equals to “Private households' harvest area = 399.7 + 0.00798 Medium entities' harvest area”.

The figure below illustrates how much agricultural lands was used to harvest melon in in different
provinces of the Republic of Kazakhstan.

The figure below illustrates the summary report for the same indicator as in the figure above.

Summary Report
Anderson-Darling Normality Test

A-Squared 373

P-Value <0.005

Mean 3338.2

StDev 9762.0

Variance 95297424.1

Skewness 3.5390

Kurtosis 12.6340
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Figure 11 — The summary report for the total area used to harvest melons in Kazakhstan in 2016.

Note: from the source 5.

The figure above illustrates that the kurtosis is 12.6340.
The figure below illustrates the fitted lone between harvested area of watermelons versus melons in

Kazakhstan.

Fitted Line Plot
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Figure 12 — The total harvest area for watermelons versus melons in Kazakhstan in 2016.

Note: from the source 5.
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The figure above shows that the value of R-square is below 95%. Therefore, at 5% significance level
the relationship between melons and watermelons are not strong enough to have direct impact on how
much area of land are going to be dedicated to grow both of them.

The figure below illustrates how much lands private households used in 2016 to harvest melons.
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Figure 13 — The total area of harvested melons by the private households of Kazakhstan in 2016.
Note: from the source 5.

The figure above shows that the highest area belongs to Kyzylorda province — 3133.86 ha.
The figure below illustrates the yielding capacity of watermelons for 2016.
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Figure 14 — The overall yielding capacity of watermelons by provinces of the Republic of Kazakhstan in 2016.
Note: from the source 5.

The figure above shows that the highest yielding capacity belongs to Atyrau province —
302.7836 centners per every hectare.
The figure below illustrates the summary report for the figure above.

— 5 ——
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Summary Report

Anderson-Darling Normality Test

A-Squared
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Mean
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Figure 15 — The summary report for the yielding capacity of watermelons in Kazakhstan in 2016.
Note: from the source 5.

The figure above shows that the value of mean is 196.91 ha.
The figure below illustrates how much yielding capacity melons used to have in 2016.
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Figure 16 — Melons’ yielding capacity in different provinces of Kazakhstan in 2016, centner/ha.
Note: from the source 5.

The figure above shows that the highest indicator is taken by Pavlodar province — 276.2625 centner
per ha.
The figure below illustrates the summary report for the figure above.
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Summary Report
Anderson-Darling Normality Test
A-Squared 0.35
P-Value 0.410
Mean 193.47
N StDev 56.36
Variance 3176.71
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Figure 17 — The summary report for melons’ yielding capacity in Kazakhstan in 2016.
Note: from the source 5.

The figure above illustrates that the skewness is -0.07258.
The figure below illustrates Porter’s five forces analyses of the watermelon and melon market in
Kazakhstan

New entrant threat
High (any farmer can start growing melons and watermelons) and rising
(development in biotechnologies may create seeds that are more tolerant to the
environment, faster growing, less consuming resources)

}

Rivalry Buyer power
Supplier power High (mgny (.zompetitorg Medium .(s.ingle.individ.ual has no power)
Low > service similarity) and ri- [« gnd dechn.mg (1ntegr§t10n gf Kazakhstan
sing (new entrant threat into Eurasian Economic Union may create
significance) more consumers)

|

Substitute Threat
High / Medium (watermelons and melons are similar in the
market with possible minor differences among competitors)

Figure 18 — Porter’s five forces analysis for the watermelon and melon market of Kazakhstan

The figure above shows that the watermelon and melon market has high new entrant threat as any
farmer may potentially start growing melons and watermelons.

In conclusion, South Kazakhstan province is among leaders of the watermelon and melon market
because it has the highest harvested area for both of these plants.
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0. A6panues, T. Boarat:kanyasl, A.AGauMos1aeBa
Kazak yiTThIK arpapiblK yHUBepcuTeTi, Anmarsl, Kasakcran
KA3AKCTAHJA KAPBbI3 ’)KOHE KAYbIH HAPBIFBIHAAFBI TPEH/I

Annoranus. Makanana Kazakcran PecrryOnkacsiama KapObI3 j)koHE KaybIH HAPBIFBIHAAFB] TPEH/Ii CUIIITATAIBL.
Oman Oacka, OyJ >KymbICTa KapOBI3 >KOHE KayblH HApBIFBIHBIH IMIKi TaJmaybl KYpri3inmi. 3eprrey MakcaThl —
TEOPUSIIBIK JKOHE NMPaKTHKAIBIK Heriznep, KazakcTaHHBIH arpapiblK CEKTOPHIH AaMbITyJa KOHOMUKAJBIK MeXa-
HU3MJIEPAl KOJIaHyFa MYMKIHAIK Oepefi. 3epTrey MeToJ0NOrusIChl TpaduKalIbIK, CANBICTHIPMAIIBIK, SKOHOMETPH-
KaJIbIK JKOHE CTATCUTHUKAIBIK dJ[ICTEpACH Heri3aenreH. 3epTTeyaiH TaKipuoernik MaHb3bl KazakcTaH bl KapObI3 jKoHE
KaybIH HapBIFBIHBIH 11IKI JKaF/aaiibl 0016 TadbuIaabl. 3eprTey HoTmkeci OHTycTik KazakcraH o0ibIckl KapObI3 jKoHE
KaybIH )KWHAJIATBIH ETriCTIK aJKanTapblHbIH 0achIMIbI €KEHJIITIH KOPCETTI.

Tyiiin ce3mep: KapObI3, KayblH, aybUIIIAPYaLIbUIBIFBL, )KUHAIATHIH €TICTIK aJIKanTapkl, TyciMi, KasakcraH.

O. Adopanues, T. Borarxkanyiabl, A.AdaumMos1aeBa
Ka3zaxckuil HaLMOHAIBHBIN arpapHblil yHUBEpcUTET, AnmaThl, Kazaxcran
TPEH/bI HA PBIHKE APBY3A U JIbIHU KA3ZAXCTAHA

AnHoTanus. CTaThs ONUCHIBAET TPEHABI Ha phIHKE apOy3a u neiHu B PecmyOnuke Kasaxcran. Kpome Toro, B
JlaHHOW paboTe cjenaH BHYTPEHHHMH aHalM3 pbiHKa apOy3a W JbiHM. Llenb mcciieoBaHust — 3TO OMUCATh Teope-
TUYCECKYIO U MPAKTHUYCCKYIO OCHOBY, KOTOpasA MOKET IMOMOYb HUCIIOJIb30BATh O9KOHOMHYCCKUE MEXAHU3MbI I-IT06I)I
pa3BuBaTh arpapHbiii cektop Kasaxcrana. MeTomosiorusi UCCIeIOBaHUS OCHOBaHA Ha rpaUUECKHUX, CPABHUTEIIb-
HBIX, 9KOHOMETPUYECKIX M CTAaTHCTHYECKUX MeTojax. [IpakTHueckoil 3HauMMOCTBIO MCCIIEIOBAHUS SIBIISETCS OITH-
CaHHe BHYTPEHHETO COCTOSHMS phIHKa apOy3a W apiHM KaszaxcraHa. Pe3ynbraThl McciieioBaHUs ITOKa3bIBAIOT, YTO
I0xH0-KazaxcraHnckas o6sacts 06JaiaeT HanbobIe yOOpOuHOH IIIomma ko Uit apOy30B U JbIHb.

KuroueBsle ciioBa: ap0Oy3, IBIHS, CETHCKOE XO035HCTBO, yOOpOUYHas IUIOMIah, ypoKaifHOCTh, KazaxcraH.
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CHARACTERISTICS OF THE HAIR OF THE BULLS
MEAT OF GEREFORD AND KAZAKH WHITE-BREED BREEDS
IN THE CONDITIONS OF SOUTH BALKHASH

Abstract. The article presents data on the hair cover of gobies in winter and summer, obtained by purebred
breeding: Kazakh white-headed (KB), Hereford (GF), and their crosses F1 & Hereford White (9 Kazakh White-
headed) breeds. Animals of all experimental groups had well-developed hair follicles. By the winter, the young grew
thick with hair, which contained enough fluff, which is one of the signs of the adaptive plasticity of the organism
when environmental factors change in different seasons of the year.

In winter, the animals of Kazakh white-headed breed, having thicker skin, in comparison with Hereford breed,
grow a longer and thicker hair with a high content of fluff. In winter, in the process of adaptation of animals, the
mass and length of the hair increases significantly, the fur structure contains more fluff. This confirms the good
adaptability of cattle to the temperate climate, which is characterized by snowy, but not very severe winters.

Keywords: kazakh white-headed, Hereford, cross-breeds, herd, breed, awn, cover, hair.

Introduction. A significant role in the fitness of animals to environmental conditions is played by
the hair covering, which protects the animal's organism from changes in heat transfer. The protective role
of the hair cover from heat loss is also in the presence of a heat-insulating layer of air in its thickness,
which inhibits the heat transfer and cooling of the skin. The hairline is a hereditary trait and has cha-
racteristic features depending on the natural and climatic conditions of the animal breeding zone and the
season of the year [1].

The ability of animals to adapt to changes in environmental conditions and at the same time not to
reduce productivity is largely related to the nature of their skin-hair cover [2].

The hair covering protecting the animal organism from excessive heat transfer, in the process of
adaptation of animals to environmental conditions plays an important role. Its protective functions, in
addition to protecting against heat loss, are also in the presence of a heat-insulating layer of air in its
thicker, inhibiting heat transfer and cooling the body.

The hair covering of animals fulfills a heat-regulating role, has pedigree features and varies depen-
ding on the conditions of detention and the season of the year.

The hair covering is a derivative of the skin and has the closest relationship with its structure and
function. When adapting animals to low temperature conditions, especially in winter, the hairline plays an
important role in regulating heat exchange between the body and the environment, and protects against
wetting when it rains and snow. In the process of adaptation of animals to low-temperature conditions in
winter, a change in the structure of the hair cover takes place [3].

Materials and methods of research. The experience was conducted in LLP "Agrofirma" Dinara-
Ranch ", Balkhash district, Almaty region. The object of the study was the offspring obtained from pure-
bred Kazakh white-headed, Hereford breeds and their hybrids (F1 & Hereford White x Kazakh Kazakh).

In our studies, we studied the nature of the hair of the bull calves in order to identify the adaptive
ability of animals of different genotypes to the conditions of the sharply continental climate during the
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winter and summer periods. In the experiment on comparative study of bulls of Hereford (GF), Kazakh
white-headed (CB) breeds and their hybrids (F1 & Hereford White, ¢ Kazakh white-headed), the animals
were kept in winter in cold premises with free-range walking into yards and in summer in pastures.

The hair cover was studied according to the method of EA Arzumanyan. (1957) into 3 animals from
each group in summer and winter, by taking hair samples at the midpoint of the last rib from the area of 1
cm? of skin. The mass, density, structure, length and thickness were determined.

In this case, the features of the hair cover in animals of different breeds were revealed.

Results of the research. One of the indicators characterizing the adaptive abilities of animals to
habitat conditions is the nature of the molt's course.

The hair cover characterizes the ability of animals to maintain optimal life status and adaptive ability
to a particular natural and climatic zone. It also performs a heat insulation role and has characteristic
features in animals of the same species. An important indicator that characterizes the fitness of the or-
ganism to the effects of environmental factors is a timely and fairly rapid change in the hair cover. In
connection with this, a study was conducted, during which the features of hair follicle change in animals
of different breeds were studied.

As a result, it was found that moulting among the bull-calves of the three groups took place at the
same time, that is, the breed characteristics of the animals, had practically no effect on time and duration.
The beginning of the change in the hair cover of the bull-calves took place in the last decade of February,
the end - at the end of June, the beginning of July.

Figure 1 shows the sequence of the passage of molting along the sections of the trunk. It should be
noted that the change in the hair cover of the bull-calves was in accordance with the biological charac-
teristics of cattle, namely: it began with the reactive or most sensitive zones - the head, neck; further pas-
sed to the withers, the sacrum, dropped on the hips; Later moved to the area of the back and waist, on the
front of the chest; The latter were shedding their sides, belly and limbs below the elbow and knee joints. A
similar sequence of changes in the hair cover is indicated in his studies by V.F. Petrov (1978, 1982).
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Figure 1 — Scheme of the sequence of the passage of molting along the sections of the trunk

If we consider the periods of passage of molting in each part of the trunk, then the following was
observed. Hair loss on the muzzle, neck - February, March; withers, shoulder blades, sacrum - March; the
back of the trunk, hips, back, waist - April; sides, belly, limbs - May. That is, the moulting took place at a
sufficiently high rate, which, most likely, is due not only to the prolonged presence of animals outside the
premises, but also to the general good condition of the young.

The bulls of all groups have a well-marked seasonal change in the nature of the hairline. Moult of
animals passed in usual terms for the zone of the Southern Balkhash region. Complete physiological
molting of bull-calves was completed in early July. There were no intergroup differences in hair change.

Thus, in the course of the studies, there was no difference in moult passage in bull-calves of different
genotype. This in this case can be explained by the similarity of the conditions of keeping animals, as well
as their adaptability to specific climatic conditions.
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Systematic observations of moulting among the bull-calves made it possible to establish that molting
of Kazakh white-headed, Hereford breeds and their hybrids, molting ended July 5-10.

There were no significant differences in the nature and duration of molting between the animals of
the experimental groups.

The obtained data testify to the significant effect of the season on the indices of development of the
hair cover (table 1). Galls of Kazakh white-headed, Hereford breeds and their hybrids had almost identical
pronounced seasonality of hair properties.

Table 1 — Indicators of calves' hair cover by seasons (x + Sx), (n - 3)

Breed
Index
GF KB F,
Winter
X+m, C, X+m, C, X+m, C,
mass, mg 81.2+0.30 0.37 79.3+0.91 1.14 79.1£0.95 1.20
length, mm 28.704+0.31 1.06 28.6+0.23 0.81 28.5+0.25 0.88
density, pcs 1782.7+0.95 0.05 1781.3+0.59 0.03 1781.9+0.12 0.01
Summer
X+my C, X+my C, X+my C,
mass, mg 21.82+0.05 0.24 21.78+0.09 0.41 21.81+0.07 0.30
length, mm 12.27+0.07 0.59 12.2540.05 0.40 12.24+0.03 0.26
density, pcs 1060.7+5.10 0.48 1064.0+3.06 0.29 1061.7+3.75 0.35

In the summer, the hairline is much rarer, lighter and shorter, in its structure, the hair coat predo-
minates, mainly due to a reduction in the specific weight of the fluff. This improves the heat exchange of
the animal and the environment, mainly by improving skin evaporation reduction. By the onset of the
winter period there was an active growth of the hairline, which is associated with the protective function
of the body from unfavorable environmental conditions and the manifestation of its adaptive plasticity
when these conditions change.

In winter, the mass of hair from 1 cm® of the skin surface compared to the summer period was higher
by 57.4-59.4 mg (P> 0.95), the advantage along the length was 16.2-16.4 mm and the density was 721 -
718 pcs (figure 2).

Some intergroup differences in the indices of the hair cover were revealed. Bulls of Kazakh white-
headed breed differed the largest mass of hair from 1 cm2 of skin in winter. Their hair was thicker and
longer. These indicators were most pronounced in gobies of Kazakh white-headed. By weight of hair from
a unit of area, the Kazakh white-headed breed exceeded the peer crosses by 2.1 mg (P <0.95), Hereford
exceeded by 1.9 mg (P <0.95).

By the length of the hair they had an advantage over the peers of the bulls of the Kazakh white-
headed and Hereford breed and exceeded them by 0.2-0.1 mm (P <0.95). In the thickness of the hair the
bulls of the Kazakh white-headed breed had a slight advantage over their peers.

In the summer, intergroup differences in weight, length and density of hair per 1 cm” were insig-
nificant and statistically unreliable (figure 3).

In winter, there was a marked decrease in the specific weight of the awn, an increase in the content of
downy hair, this provides good thermal insulation against heat loss and cold penetration. A short and
sparse scalp, consisting mainly of an osteal hair, contributes to a better heat exchange between the body
and the environment during the summer, protects animals from excessive overheating.

The hairline was more coarse with the bull-calves obtained as a result of the introductory crossing
with Hereford bulls according to the indices characterizing the quality of the hair cover. Herefords
occupied an intermediate position (table 2).
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Figure 2 — Hair length in winter Figure 3 — Length of hair in summer

Table 2 — Dynamics of the hairline of bull-calves depending on the season of the year (x + Sx), (n-3)

Group
KB GF | F,
Index .
Winter
X+m, C, X+m, C, X+m, C,
Hairmass, pcs/cm’ 81.2+0.30 0.37 79.3+0.91 1.14 79.14£0.95 1.20
Amount of hair, unit/cm? 1782.740.95 0.05 1781.3+£0.59 0.03 1781.9+£0.12 0.01
Length, mm 28.7+0.31 1.06 28.6+0.23 0.81 28.5+0.25 0.88
Awn - pm 63.03+0.49 0.78 62.7+0.90 1.44 62.6+0.85 1.36
Transitional - pm 43.3+0.61 1.40 41.8+1.06 2.54 42.1+0.57 1.34
Pooh - pm 28.07+0.38 1.35 27.5+0.25 0.91 27.7+0.17 0.63
Summer

Hairmass, pcs/cm’ 21.82+0.05 0.24 21.78+0.09 0.41 21.81+0.07 0.30
Amount of hair, unit/cm? 12.274+0.07 0.59 12.2540.05 0.40 12.24+0.03 0.26
Length, mm 1060.7£5.10 0.48 1064.0£3.06 0.29 1061.7£3.75 0.35
Awn - pm 65.5+0.76 1.15 64.9+0.20 0.31 65.2+0.42 0.64
Transitional - pm 44.0+0.62 1.42 42.8+0.79 1.85 43.4+0.87 2.01
Pooh - pm 28.4+0.56 1.96 28.07+0.74 2.63 28.1+0.32 1.14
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Hair mass, pcs/cm’ in winter, varied in the experimental bull-calves from 79.1-81.2, in the summer
period from 21.78-21.82. The amount of hair, pcs/cm” in the winter, varied in the experimental bulls from
1781.3-1782.7, in the summer 12.24-12.27. Length, mm in the winter, varied in the experimental bulls
28.5-28.7, in the summer from 1060.7-1064.0. The ost—um in winter time was in the hybrid bull-calves
from 62.6-63.03, in the summer it was from 42.8 to 44.0. Transitional - um in winter time was in the
hybrid bull-calves from 41.8-43.3, in summer it was 42.8-44.0. Pooh - um in winter time was in the
hybrid bull-calves from 27,5-28,07, in the summer time varied from 28,0-28,4.

At the same time, the bulls of the Kazakh white-headed and Hereford breed and hybrids had a
favorable ratio of ostevyh and downy hair in the winter and summer periods, which facilitated easier
transfer of winter cold in summer and heat in summer.

It was found that the mass of hair in winter with 1 cm® more in Kazakh white-headed breed by 2.4%
compared to Hereford breed, and by 2.6% compared to cross-breeding. Pooh is more in the Kazakh white-
headed breed of animals than in the Hereford breed and is 2.1%, and the transitional hair tone is higher in
the Kazakh white-headed breed than in the Hereford breed, which is 3.5%. Thus, in animals of Kazakh
white-headed breeds with thicker skin, in comparison with the Herefordian animals, a longer and dense
hair cover grows in winter with a high content of down.
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Structure of the hairline of animals of Kazakh white-headed, Hereford breeds and their hybrids in winter

In winter, the hair follicle structure of Kazakh white-headed breed contains more fluff by 21.1%
compared to Hereford breed and by 1.4% compared to hybrid animals. The content of awn in the Hereford
breed and the crossed animals was approximately the same - 0.6% and 0.7%, respectively.

Conclusion. Thus, the animals of all the experimental groups had a well-developed hair follicle. By
the winter, the young grew thick with hair, which contained enough fluff, which is one of the signs of the
adaptive plasticity of the organism when environmental factors change in different seasons of the year.
Hair mass, pcs/cm’ in winter, varied in the experimental bull-calves from 79.1-81.2, in the summer period
from 21.78-21.82. The amount of hair, pcs/cm® in the winter, varied in the experimental bulls from
1781.3-1782.7, in the summer 12.24-12.27. Length, mm in winter, varied in the experimental bull-calves
of 28.5-28.7, in the summer from 1060.7-1064.0. The ost - um in winter time was in the hybrid bull-
calves from 62.6-63.03, in the summer it was from 42.8 to 44.0. Transitional - um in winter time was in
the hybrid bull-calves from 41.8-43.3, in summer it was 42.8-44.0. Pooh - um in winter time was in the
hybrid bull-calves from 27,5-28,07, in the summer time varied from 28,0-28,4.
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K. II. Hypras3sl, P. M. Baiirapunosa
KasaxTan yITTHIK arpapislK yHEBepcHTeTi, AnMatsl, KazakcTan

OHTYCTIK BAJIXAIIl MAHBI ETTI BAFBITTAFBI TEPE®OP/] ’/KOHE
KA3AKTbIH AKBAC TYKBIMJIAPBIH BYKAIIIBIKTAPBIHbIH
TEPI )KABBIHBIHBIH CUITIATAMACHBI, OCIPY KAFJTANJIAPBI

AnHotanus. Makanana kasaktelH Ta3a akOac (KB) Tykemmmaperraza repedopn (D) TykpIMaapsl MeH
Ka3aKTHIH ak0ac aHaJbIK CHBIPHI MEH Trepedopx OyKachlH IIaFbUIACTHIPY OapbhICBIHAA anblHFaH F ypmarer,0ymaH
OYKaImbIKTapIbIH KBICKBI YKOHE JKa3Fbl Ke3eHIECPACT1 TYKTI Tepi KaMBUIFBICH JKAMIIBI MOIEMETTePKENTIPIreH. DKC-
MEPUMEHTAJIB/IbI TOIITAFbI JKAHyapJapIblH OapIIBIFbl KAKCHl JAMHUTBHIH TYKTiKaObIHFare Oonaabl. Kpicka Kapail sxac
Manjga MaMbIK JKYHI KeIl, KaJIbIH TYKTi Tepi KaMBUIFBICBIHBIH TY3UTyl OpTa >KarIailbIHBIH op KBUI Mep3iMiHe Kapa-
MAacCTaH ar3aja OeHiMIeTyIIiTiK KaJbIITaCKaH.

KpIc Me3rininae Ka3akThlH akbac Maj TYKbIMAAPbIHA Tepedop ] TyKbIMIaphIMEH CalacThIPFaH/Ia TePIiCi KaJIbiH,
Y3bIH )KOHE OTE THIFbI3 MaMBIKTBI, KaJIbIH TAIIIBIKTHI XKaMbUIFbI KanTaiabl. KpIic Me3riliHe kaHyap/IblH KaJIbIITACY
OapbIChIHIA Tipi calMarbl )KOHE XKYHIHIH Y3bIHABIFBI apTaIbl, TYKT] dKaMBUIFBICHIHBIH KYPBUIBICHI OOMBIHIIIA MaMBIK
JKYHI oTe keIl 0oianel. By My#i3ai ipi KapaHBIH KallbIH KapJibl, CYBIKTHIFBI OpTallla KBICKBI OpTa JKarmaiibiHa Oerim-
JEITYTITIKE TO3IMILTITIH KOpPCEeTe i,

Tipek co3ep: KazakTblH akOackl, repedopa, OynaH, TONTama, TYKbIM, TAJIIIBIK, >KaObIH, XKYH.

K. III. Hyprassl, P. M. BailirapunoBa
«Kazaxckuit HalMOHANBHBINA arpapHBIN YHUBEpCUTET», AnMaTsl, Kazaxcran

XAPAKTEPUCTHKA BOJIOCSIHOI'O ITIOKPOBA BBIYKOB
MSACHOI'O CKOTA I'EPE®OPJCKOHU U KA3AXCKOMU BEJIOI'OJIOBOU ITOPO/1bI
PA3BO/IMMbIX B YCJIOBUSIX IO KHOTI'O ITPUBAJIXAIIIBA

AnHOTanusi. B crarbe mpuBeneHbl JaHHBIE BOJOCSIHOTO MOKpPOBa OBIYKOB B 3MMHHMH M JIETHHH IIEPHOL,
MOJTYYCHHBIX TyTEM YHCTOIIOPOIHOTO pa3BeIeHuUs: ka3zaxckoit Oemnoronopoii (Kb), repedopackoii (I'®) u ux momecu
F, & repedopmsr xQ kazaxckas 6enoroynosas) mopof. JKUBOTHBEIE BCEX IOJONBITHBIX IPYINI OOIafadM XOPOLIO
Pa3BUTHIM BOJIOCSHBIM NMOKPOBOM. K 3MMe MOJOIHSAK 00OpacTas TycThIM BOJIOCOM, B KOTOPOM COJEPXkAaJI0Ch IOCTa-
TOYHO ITyXa, 4TO SIBIAETCA OJHUM M3 MPU3HAKOB aJaNTallMOHHON MIACTHYHOCTH OPraHM3Ma MpU M3MEHEHUH (ax-
TOPOB OKPY>KaloIleil Cpebl B pa3IN4HbIE CE30HBI TO1a.

B 3uMHMiT nepnon y JKUBOTHBIX Ka3aXCKOHW OEJI0r0I0BOM MOPOABI, MMEIOIUX OoJiee TOJICTYIO KOXKY, 10 CpaB-
HEHHUIO ¢ repedopACKol TOpoIoH, BbIpacTaeT 0oJiee AJIMHHBIA U TYCTOH BOJIOCSHOM IOKPOB C BBICOKHM COJIEpIKa-
HUEM I1yXa. B 3umnnii Nepuoa, B Mmpouecce aaanTalvu XKUBOTHBIX 3HAYUTCIIBHO YBCJIMYMUBACTCA MacCa U JJIMHA
BOJIOC, B CTPYKTYpe BOJIOCSHOTO MOKpPOBa OOJIBIIE CONEPKHUTCA MyXa. DTO MOATBEP)KIAET XOPOUIYIO aAanTallMoH-
HYIO CIIOCOOHOCTB KPYITHOTO pOraToro CKOTa K yMEpEHHOMY KJIMMaTy, KOTOPBII XapaKTepu3yeTcsi CHEXXHBIMH, HO He
OYEHb CYPOBBIMH 3UMAMH.

Ki1roueBble ci10Ba: ka3axckas 0enorososas, repeopackas, IOMecH, CTazo, MOpoja, OCTh, TOKPOB, BOJIOC.
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THE INFLUENCE OF GROWTH REGULATORS
ON ANATOMICAL STRUCTURE OF SWEET CLOVER VEGETATIVE
ORGANS IN THE CONDITIONS OF AKMOLA REGION

Abstract. The influence of growth regulators on vegetative organs anatomy structure of sweet clover, culti-
vated in the Akmola region has been studied.

The results showed that growth regulators (seeds treatment by: Lignohumate B super Bio; Hanse Plant Seed-
spor-C and Lignohumate BM potassium) increased the thickness of epidermis and primary cortex, the area of the
xylem vessels and the size of parenchymal cells in the stem anatomical structure. The use of growth regulators
changed the leaf anatomical structure. The vascular bundle area, the depth of sinuosity and the cells volumes of the
upper and lower leaves epidermis increased.

Key words: sweet clover, anatomical structure, growth stimulators, stem, leaf, epidermis.
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M. H. Cyparanos', C. K. Mememios’, X. I. SInuesa’, I11. H. I[prelciiaeBa2

'Kasak WITTBIK arpapJiblK yHUBepcuTeTi, AnmaTel, KasakcraH,
’[1I. YonuxaHoB athiHiarel Kexmeray Memexertik yuusepcureti, Kasakcran,
3 Arpapislk yHuBepcureti, [1noBaus, bosrapus

AKMOUJIA OBJIBICHI JKAFJAVBIHJIA TYWEXKOHBIIIKAHBIH
BET'ETATUBTIK MYIIEJEPIHIH AHATOMMUSJIBIK
KYPBLJIBICBIHA OCY PETTEYIHNITEPIHIH OCEPI

AHHOTanMsi. AKMOJa OOJBICHI KaFlaibIlHIa TYHEKOHBIIIKAHBIH BETeTaTHBTIK MYILIENICPiHIH aHATOMHUSIBIK
KYPBUIBICBIHA ©CY PETTEeYIITEePiHiH acepi 3epTTe L.

Ocy perteyimrepiniy ocepineH (TykpiMasl Mapka b cynep buo JlurHorymareiMeH eHzey; TyKbiMabl Hanse
Plant Seedspor-C eHzey; TykbiMasl BM kanuitni JInTHOryMaTbIMEeH ©HJEY) ©CIMIIK cabarbIHBIH aHATOMUSITBIK KY-
PBUIBICHIH/IA THACPMA JKOHE aJFAIIKBI KaOBIK KAIBIHBIFBI, KCHJIEMa TYTIKTEPiHiH ayJaHbl )KOHE ©3€KTiH IMapeHXIMa
KJICTKAJAPBIHBIH MOJIIepi apTagsl. OCy peTTeyiluTepi KOJNAaHBUIFAH BapHaHTTApHAa JKAIBIPAKThIH aHATOMUSIIBIK
KYPBUIBICBIH/IA ©TKI3TIII MIOKTAPABIH ayAaHBI, KOFAPFHI JKOHE TOMEHT] AMHACPMHUC KIETKAJIapBIHBIH MOJIIIepi MeH
KJIETKa KaOBbIKIIaapbIHBIH UPEKTLIIT apTajpl.

TyiliH ce3aep: TYHeKOHBIIIKA, aHATOMIBUTBIK KYPBUIBICHI, 6CY peTTeyimTepi, cabak, KarbIpak, SITHUACPMHIC.

Kipicne. AyputapyaiibuiblK JaKbUIIAPbl OHIMIHIH CanachlH jKOHE OHIMIUTIKTIH JKOFaphl JCHreHiH
TYpaKTaHIBIPY KOJIAPHIHBIH Oipi OONBIN ©CIMAIKTEpPre ecy peTTeyilTepiH KOJAaHy caHamaibl. Ocy
peTTeyilTepiHiH oCiMIIKTEepre KOJIaHy Mep3iMiH aHBIKTAY JKOHE OHJIEY YIIiH KOHIEHTPAIUSICHIH TYPHIC
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TaHAay ecyli MeH NaMyblH peTTeyre JKOHE CBHIPTKBI OpPTaHBIH KOJNAWCHI3 JKarmaiiapblHAa TO3IMAUTITIH
YKOFapBIIATHII, HOTH)KECIHIe JaKBUIIBIH camachkl MEH OHIMIUTITIHIH apTybIHA JKaFaal xKacaiapl.

Ocy perreyiliTepiH KOJNJaHy aybUIapyambUIbIK AaKbUIIAPBIHBIH OHIMAUITIH apTTBIpyFa JKoHE
ONapAbIH CBIPTKBI OPTaHBIH KONANCHI3 KaFaiiapeiHa TO3IMALIITIH apTTHIpyFa MYMKIHAIK Oepei.

Ocy perTeyimTepai KOJIIaHy aybUIIapyallbUIbIK OHIMAEPIH OHIIpyTe apHAIFaH HAKThl MiHAETTEP Il
MIeNTyTe, SIFHA OHIMIC KOWBIIATHIH calachkl MEH MOJIIIEpiH alyFa OarpITTalFaH. OcCy perTeyimTepiH
KOKOHIC, )KeMIiC-)KUJIEK JKOHE JCKOPATHBTIK 0ay-0aKila mapyamibUTbIFbIHIA KOJJAaHy MIHIETTI arporex-
HUKAJIBIK 9AiCTepaiH Oipi OOIBIT TaObIIA b,

bronorusnelk mpemapaTTapapl KONJaHy Ke3iHIe MAOHHIH OHY calachl apTajibl, eHYIIH aJFallKbl
Ke3CHiHJIe (U3HOJIOTUSIIBIK JKOHE OMOXMMMSIIBIK MPOICCTEPIiH OeJICeHAUIIrT OalKanaabl, TaMbIPIbIH
TY31ly >KemenjeTendi, TaMblp >KyHeciHiH KeieMi apTaabl. ACCUMWISLMSUIBIK anlaparThiH JKYMBIC icTey
THIMITIT] KOFaphlIaiapl, Oip ©CIMIIKTET1 KamnpIpak OCTiHIH ayJaHBI )KOHE OHBIH OHOMAaccachl apTaibl,
arpoleHo3bIH (GOTOCHHTE3IIK KbI3MET] KOFapbUIaiiibl. OCy KapKbIHIBUIBIFBIHBIH OCY PETTEYIlITEePiHiH
9CepiHeH KOFapbuIaybl KOPEKTIK 3aTTapblH MaiJanaHbUIybIH jKoHE OMaall eCiMIIriHiH Kachll Macca-
cetHgarel NPK kypambera aptteipaznel. [loHnmepni eHneyne OakTepUaNIbIK Ipernaparrap MEH ecy peT-
TEYImTep i yilreciMIi KOJMAaHy >Ka3IbIK JKYMCaK OWIaiIbIH OHIMIUITIHIH apTyBIH KaMTaMachl3 eTell
’OHE OCIMIIIKTIH OMOJIOTHSIIBIK TYPAKTBUIBIFBIH )KOFapbuiaTasl [ 1, 2].

I'yMuH KBIIKBUIIAPBI — KypaMbl 9pTYPJIi OOJIATBIH JKOFAphl MOJIEKYJIAJBIK KOCBUIBICTAp. | 'yMHHIIK
3aTTapaslH Omochepanarbl MaHBI3ABl KBI3METI: aKKyYMYJATHUBTIK; TachIMajiay; PeTTey; MPOTEKTOPIBIK;
¢usnonorusuiblK [3]. ['yMHH KBHIIKBUIIAPBIH ©CY pETTeyillli peTiHle KOHE OCIMIIKTIH AaMybl YIIiH
naijanany Kesinae (GU3HONOTHSIBIK OCICCHIUTIKTI TYMUH KBIIIKBUIIAPhl €MeC, all OJIapAbIH Oip BaJeHTTI
CUITLTIK MeTanapbl MEH aMMOHUH Ty311apbl kepceTeni. byl ryMuH KbIIIKBUAAPBIHEIH CyAa epiMeiTiHiHe
JKOHE OCIMIIKTEPIiH Olapabl KaObuimal aiMaybIMeH OaiylaHbICThI. AJ, Olp BaJCHTTI CUITUIIK METal-
JapAbIH TY3apbl, COHAANH-aK aMMOHH KoHE TYMUH KBIIKBUIAAPHI Cy/a jKaKChl €pUil KoHE OCIMIIKTEp
YIIiH KoJpkeTimai Oomamel [4, 5]. I'yMHH 3aTTapbIHBIH JKEIENIETYII 9CEpiHIH MeXaHHW3Mi, OIapablH
(hM3UOTOTHSIIBIK 9cepl TYMATTapAbIH KICTKAHBIH YHEPTeTHKAIBIK METa0OMHU3MIHE ocepiMEH HETi3IeNTeH,
Oy TOTBHIFY *9HE (POTOCHHTETHKAIBIK (PocopiaHy MpOLECTEPiHIH aKTHBTEIyiHE JKOHE OEIOKCHHTE3-
JIeyIIi J)KyHeHiH Kyliewine akeneni [6, 7].

Axmorna oOJBICH KaFmalbIHAa HAaTpU TYMaTHIHBIH ka3naelk OwmahineiH (C.K. Mewmemos, 2005)
[8, 9], maiine! 3eiFbIpAbH (A.A. berammna, 2007) [10], erictik kapakyMbIKTHIH (A.A. Trnenmaesa, 2009)
[11], eHimmimiriHe >xoHEe NIOHAEPIHIH camachblHA JCEPIH 3epPTTEey OOMBIHIIA KYMBICTAP JKYPri3iirex.
JKypriziiareH 3eprrey >KYMBICTAPBIHBIH HOTIDKEIEpi OOMBIHIIA HATPUW TYMATBIHBIH ©CIMIIKTEPIiH 6cyl
MEH JaMybIHa, ©CIMIIKTEpIiH (OTOCHHTE3IK MOTCHIMAIBIHBIH apTyhIHA, BUIFAN Makmanany Kodddhu-
LIUCHTIHIH TOMEHJCYiHEe OH ocep eTeTiHi aHbIKTaaFaH. HaTpuil TyMaThIHBIH ocepiHeH ca0ak IEH Kallbl-
PaKTBIH aHATOMUSIIBIK KYPBUIBICBIHIAFBI OTKI3TINI MIOKTAp/AbIH CaHBl MEH MOIIIepiHiH keberoi, Mexa-
HUKAJIBIK YIITa KAJIBIHIBIFGL, MTApeHXUMa KIIeTKaJIApPBIHBIH MeJIIepi MeH KaOaTTapbIHBIH CaHbBI YIIFasibl.
JloHaepaiH eHIMAIIIT %KoHE camachkl KOrapblIaiibl, Ougail JoHIHIH KYpaMbIHIAFbl ayblp METaaaapabliH
Meuiepi azasasl [8-11].

AxMora OONBICH JKaFmalbIHAa capblOac TYHE)KOHBIIIKAHBIH ©CYiHE JKOHE OHMOIOTHSIIBIK EpeKIIe-
JKTepiHe OMOJIOTHSIIBIK CTUMYJIATOPJIAD MEH MHKPORJIEMEHTTEpi Oap ecy perTeyillTepiHiH yHiecimui
KOJIIaHBLTY bl OOMBIHILIA 3epTTEYIIep KYPri3iiMereH.

3epTTeyaiH mMakcaTbl. AKMoNa OONBICHI KarAalbIHAA TYHE)KOHBIIIKAHBIH BETETATHBTIK MYIIIe-
JIepiHIH aHATOMUSITBIK KYPBUIBICEIHA 6CY PETTEYIIITePiHIH oCEPiH 3epTTey.

3eprTeyain amicremeci. 3epTTey HbICaHBI — capblOac Tyie:KOoHbBIKaHbIH Kokmrerayckuii 10 cypbi-
on1. Contyctik Kazakcran ayput mapyambiibirbl F3U misirapeiran. ABtopnapsl: Carandexos Y.M., Ona-
noB C.XK., KycamnoBa M.E., CaranbekoB E.Y. AnpmeeBckuii, Kokmerayckuii, OMCKHl CKOPOCIIEINBIH,
Cubupckuii 2 Cypblll KYpaMblHaH OMOTHUOTEPAIH MIEKTEYJl epKiH anMachlll TO3aHAaHYJaH IMOJUKPOCC
omiciMeH jKacalFaH Kypleldi THOpHATI momynasuus. OCIMAIKTEpIOiH ecy Kylli, TYNTUIir, TYKBIMABIK
OHIMJILIIT, KbICKA TO3IMIUTIr, KyaHIIbLIBIKKA TO3IMIUIIT KOHE KEMIIOI CaJIMarbIHBIH CallachlH €CKepe
OTBIPHIT €H JKOFaphl BETeTaTHBTIK MacCaChIHBIH TYCUTIMIIITIHE TaHAAY >kacamusl [12].

Tambip kyiieci KiHIIK TaMbIpJIbI, HETI3rl TaMbIpbl KaKchl nambiraH. Cabarbl Tik, OHWIK, JTOMaiak,
owmiktiri 90-125 cm. Byrakranysl skakchl, Oip KaibIIThl. byrakraHyel opTajgan xorapbl — Oyrakka 10-
14 cabak. KameipakTaHybl opTagaH >korapbl 42-48 %. JXampipakmamapaplH MiMTiHI KYMBIPTKa TPi3i,
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ipi, JKachUI, JKambIpaK Cepiri kim — O6i3Topi3li, YIIbl KeHeWreH. [ 'yiIImoFsIpbl — MIaniak, MilliHi ypUIBIK
TOpi3Mi, THIFBI3ALIFEI OpTama. KynreciHid Tyci - capbl. bypimarsl ycak, OipTYKBIMIBI, Kapa-Cyp TYCTi, OeT-
KeWi KenneHeH-OyApIpiIbl. TYKBIMBI YCaK, MiIliHI OYHpeK Topi3mi, »kackui-capbl TycTi. 1000 TYKBIMHBIH
canmarsl 2,1-2,6 . [12].

Hamaneix Toxxipuoenep 2015-2017 sxpurnapsl Akmona o6mbicel, 3eperai ayaansl "Conrycrik Kazak-
CTaH ayblJl MIapyallbUIBIFbl FRUIBIMHA-3epTTey HHCTUTYTHI" JKILIC ToxxipnOe TaHanTapbIHAA XKYPri3iimi.

KeImmKbUIIsIK menTepaiH KpICTaIl MIBIFY, ocy XoHe maMybIHBIH 2014-2015 K. apaiblFeIHIA METEO-
POJIOTHSUTBIK JKaFIaiiiapabl KyaHIIBUIBIK JIE caHayFa 0osanel. Beretamsuiblk ke3enae 327,2 MM opraia
KOl XbUIOBIK HOpMara coiikec 268,4 MM xaybH-mambiH TycTi. 2015-2016 30K skaybIH-IIAIIBIHHBIH
Kanmel Meniepi 446,5 MM Kypall, KeIDKBUIIBIK IIONTIH ecyiHe KOJaiibl acep eTTi. AFBIMIArbl JKbLIBI
BETETAITMSIIBIK Ke3eHae 338,7 MM jKaybIH-IMAIIBIH TYCTi, OpTaria Kell XbUIABIK HopMa meHreime. 2015-
2017 3epTTey KbULAAPBIHBIH iMIiHAE OipiHIII )KBUTBI — KYPFaK, SKiHIII — KOJAWIIbI )KoHE YIIIHIII — OpTalia
KTl XBUIIBIK HOpMa AeHreiinne OomIbl.

ToxipuOe TaHAOBIHBIH TOTBIPAFBl OpTallla KapamripikTi KOMIMI1 Kapa TOMBIpaK, KapamripikTi Kabdat
KaJBIHIBIFBI 25-27 cM koHe oprama Kapamripik memmepi 4,01% xypaiiasl. TonbIpakThIH KbIPTHUIATHIH
kabateiHAa 100 Tp. TONMBIpaKTaFrbl HUTPATTH a30T— 3,21 mr, kamuid — 35,0 mr. ColikeciHIe TONBIPaKThIH
a30TIIEH KaMTBUIYBI KOFapbl, Gocdop opraiia, Kaauid >korapsl. [ paHyIOMETpUSUIBIK Kypambl OOHBIHINA
TONBIPAK aYbIP KYMOANIIBIKTHL, KBIPTHUIATEIH ayMaKTaFsl KeJIeMIK canmarsl 1,19 r/cm’, MeTprik Kabarra
oprata — 1,30 r/cy’. TypaKThl COMyaF! bUFATIBIK — 12-13%.

Toxipubenepie aliMaKTBIK arpOTEXHHKA KOMIAHBULIBL Toxkipube TaHANIIACHIHBIH ayMarbl 15 M7,
KaiTajmay yII PeTTiK, TaHaIIaIapAsl OPHAIACTRIPY PEHIOMU3AIUSIIBI. AJIFHI eric - Kapa map. CeOy Mep-
3iMi - 16 MambIp. TYKBIM CEIEKIMUIBIK CenKimeH ceOinmi. TyKbIMIbl ce0y TepeHiri - 2-3 cM.

Ce0y Tocimi Katapiibl ®oHE KeH Karapiibl, KaTap apanbiFbl 75 cMm. KeH karapiel ceOy TociimiMeH cer-
KEHJIe TYMEXOHBIIIKA TYKbIMBIHBIH ceOy memmepi 8,0 kr Kypaabl. TyKeIMIbl eHIACY Ke3iHIe ymI Typiii
ecy perreyimTepi Konmaueiabl: Jlurnorymat Mapka b cynep buo (2,5 mi/n), Hanse Plant Seedspor-C
(1,0 ma/n), Jlurnorymar BM kamuiini(2,5 min/m). TykeiM cebyre neitin 12 carat OypblH ecy perTeyil-
TEepIMEH OHJIEIIIT, KeMTipiIIi.

Ocy petteyimTepi capbidac TYHEeKOHBIIIKAHBIH TYKBIMBIH Ce0Y allABIHIAFEl OHIeYTe KOIAaHbIIIbL.

Toxipnbe cxemachl MbIHA/Iall BAPHAHTTAPABI KAMTHIBI:

1 — 6akpuiay (cy);

2 — tykpiMaapasl Mapka b cynep buo JlurHorymaTeiMeH eHey;

3 — rykeimaapasl Hanse Plant Seedspor-C enney;

4 — tykpiMaapael BM kanuiini JIurHorymaTeIMeH eHjiey.

AHATOMHUSUIIBIK 3epTTeYJIep TYJACHY Ke3eHIHAe Kallbl KaObUIIaHFaH o/licTeMe OOMBIHINA JKYPri3iii.
AHATOMHSIIBIK KYPBUTBIMBIHBIH epekuienikTepid 3eprrey yuria M.JI. [Ipo3una sxone W Braune eHoOekrepi
Kosmauebl [13; 14]. MopdoMeTpuKalbiK KepceTKimTep iy cTatucTukanblk oHaeyi [.@. Jlakun (1990)
amicremeci OoibIHIIA Kypri3uimi [15].

3eprTey HoTHIKeNEpi. Bi3diH 3epTTeyiepiMizie ocy peTTeyillTepiMeH oHAeIMEreH, SIFHU OaKbLIay
BapUaHTBIHAH AJbIHFaH TyHekOoHbIIKaHBIH (Kokmerayckuit 10 cypbiObl) BEreTaTHUBTIK MYIIEIEPiHIH
aHATOMUSUTBIK KYPBUIBICBL ©CY PETTeyillTepi KOJJIaHBUIFaH BapUAHTTAH albIHFaH BEreTaTHUBTIK MYIIe-
JIepiHiH aHATOMHUSUIBIK KYPBUIBICBIMEH CaJIBICTBIPBIIIIBL.

TytiexonpimkanbiH Kokinerayckuii 10 cabarbIHBIH KOJIJICHEH KECIHAICI AIHIEPMa, aJIFaliKbl KaObIK
JKOHE OPTAJIBIK IIHIMHIPICH TYPaJIbl.

CabaKThIH aHATOMUSUTBIK KYPBUIBICHI aTKAPaThIH HET13T1 (yHKIUSUTAPBIMEH OaliIaHBICThl. OCIMAIKTIH
ca0arbl TaMbIp JKOHE JKalbIpaKTap CHUSKTHI MaHBI3JIbI BETe€TaTUBTIK Mymenepi Oipikripeni. On cy MeH
MUHEpaJ/Ibl 3aTTap IbIH TaMBIPJaH JKalbIpaKTapra JeiiH KoHe OpraHuKaNbIK 3aTTap/AblH JKalblpaKTapaaH
TaMbIpFa JIeHiH KbIJDKYBIH KaMTamachi3 ereni [16].

CyMBIKTBIKTBIH, OCHl €Ki ©3apa Kapchl arbICBIHBIH KO3FANBICBI ca0aKTa JKaKChl JaMblFaH ©TKI3Till
yimnanapMeH KaMTaMachl3 eTiieli. OciMAiK cabarbIHBIH OEpIKTIri opTYpJli MEXaHUKAIBIK YJmaJapMeH
JKOHE OJIapIbIH epeKIle OpPHATaCybIMEH XKY3ere achlpbuiaibl. JKaObHIBIK YiIa eCIMIIKTI KOopIlaraH op-
TaHBIH 3USHIBI dCcepIIepiHEH KOPFalIbl.

Cabakra >KaKChl JaMBIFaH TapeHXUMAIBIK YiIma Oap, OHIa KOPEKTIK 3aTTap CaKTaTybl MYMKIH.
CabakThIH KYpBUIBICHIH/IA TYPaKThl YimajgapAaH 0acka, OHBIH Y3BIHABIFBIHA JKOHE JKaHBIHA OCYIH KaM-
Tamachl3 eTeTiH Ty3y1i yimnanap Gap [16].

— 4 ——



ISSN 2224-526X Cepus acpapnuix nayx. Ne 4. 2018

Tyle:KOHBINIKA cabaFbIHBIH AHATOMUSIIBIK KYPBIIBIMBI MBIHAIAH KYPBUIBIMFA He: ®aObIHIBIK, HET13T1
JKoHe OTKi3rim. TyHeKOoHBIIKA ca0aFblHBIH BIHJCPMAChIHIA CaNbICTRIPMANIBI TYpAC a3 Melmepie
yCTBUIA KIETKanapbl Ke3lecedi. ANFaliKpl KaObIK SMUIESPMHUCTIH acThIHIAa OpHallacKaH. AJFalliKbl Ka-
OBIKTBIH CHIPTKBI KabaThl OOJBIN KIIETKAIAPBIHBIH KYpaMbIH/Ia XJIOPOIUIACTTaphl 0ap MeXaHHUKAaJbIK YIIra
KOJUICHXMMa caHananbl. KonneHXMMaHbIH aCThIHIA aTFAIKbl KAOBIKTHIH KypaMblHA €HETIH XJIOpOoGWILII
MapeHXUMa OpHAJIACKaH. AJFamTKbl KAOBIKTHIH 1MTKI KaOaThl SHIoMepMa OOIBIT TaObIIaabl, 071 ca0aKThIH
KeJIZIeHeH KeciHaiciHae anci3 Oaiikanaapl, KIeTKalapblHIa KpaxMaabl AoHAEPAiH OoTybiHA OalIaHBICTHI
Oyn kabaT KpaxMmaljabl KbIHamma jen aranrad. OpTaublK HUIHHIPIIH CHIPTKbI Ka0aThl MIBIFY Teri
MEPUITUKITIK CKIEPECHXUMAHBIH Oip HeMece OipHelmre KabaTTaphl apKbUIBI KOPIHETIH HMEPHUIMKI OOJIBIT
Ta0buTabl. OpTANBIK WIMHAPIIH KajdFaH O6JiriH HEri3ri mapeHXMMa TOJTHIPAAbI, TYTIKTi-TalIIBIKThI
mokrap Oip meHOepe opHalacKaH. OTKI3TilI MOKTap amblK. KenmaeHeH KeCiHAICIHIEe CKIIEPEeHXUMaMEH
KOpIIaJIFaH XeNTyill MiIIiHAeri YIKeH, alKbIH KOPIHEeTiH OTKI3Timl moKTapAsH 0omys! Oaiikannsl (1-cy-
pet). bip-0ipine skakbIH OpHATacKaH ©TKI3TIII IOKTap alTapJIbIKTall OEPiKTiK KaJbIITACTHIPAIbL.

Ocy perteyimTepi KoJnaHbUIMaraH Oakpllay BapUaHTHIHAH aJibIHFAH TYHEXOHBIIIKA cabarbl-
HBIH 1IIKi KYPBUIBICBIHIA SMHIECPMaHbIH KAIBIHABIFEl 7,3 £ 0,66 MKM, alfaiikbl KaOBIKTHIH KAJbIHIBIFbI
22,66 £ 1,08 MxM™, KcriieMa TYTIKTepiHiH aynaHsl 4,65 + 0,6x10° MM, e3eK MMapeHXUMAaJIaPBIHBIH MOJIIIIepi
37,00 2,14 /35,65 £ 1,65 MkMm KypaJs (KecTe).

Ocy perteyimTepi KONIaHBUIFAH BapUaHTTaH AbIHFAaH ©CIMIIKTEp ca0aFblHBIH 1MIKI KYPBUIBICHIHAA
AHATOMUSUITBIK KOPCETKIMTEPAiH apTyhl OaiiKaiabl.

B

1-cypet — CabarbIHBIH aHATOMUSIIBIK KYPBUIBICHI:
A — Gakpunay (cy); b — rykeimpapast Mapka b cynep buo JlurnorymatsiMeH eHzey;
B — tykemmaapaet Hanse Plant Seedspor-C enaey; I' — tykeimnapasr BM kanuitni JlurHorymatsiMeH eHzey.
91 — BMUEPMA, aK — aJFANIKbI KAOBIK; OIII — OTKI3Till IIO0K; Ol — 63¢K apeHXUMAaCHI
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Tyitexonpika Kokmerayckuii 10 cypbiObl cabarbIHBIH aHATOMHSUIBIK KYPBUIBICBIHA ©CY PETTEYIIITepiHiH acepi

Onunepma AIFamksl KaObIK Kcunema tyTik- O3ex
N(_‘ BapI/IaHTTap KaJIBIHABIFbI, KaJIBIHABIFBI, TepiHiH ay[[aHI)I, HapeHXI/IMaﬂapLIHLIH
MKM MKM 107 mm? MeJIIepi, MKM

1 | Baksinay (cy) 7,3+0,66 22,66 +1,08 4,65+0,6 37,00+2,14/35,65+1,65

o | Dyemmapmer Mapka beynep | g 00, o 31,3341,01 5,110,40 37,0142,36/37,96+3,15
buo JlurnorymaTsiMeH eHaey

3 | Tyxevnapet Hanse Plant 8,0+0,88 27,33+1,19 6,53+0,98 38,61+1,94/37,18+2,07
Seedspor-C enzey

4 | Tyxevnaper bBM kamiini 9,33+1,07 32,040,88 6,81+0,96 40,06+1,87/39,26+1,69
JIurnorymarsiMeH eHzey

Tyxeimpapel Mapka b cynep buo JIurHorymaTrsIMeH ©HJENIE€H BapHAHTTapAa SIUACPMA JKOHE all-
FaIlIKbl KaOBIK KAJIBIHJIBIFI, KCHJIEMa TYTIKTEPiHIH ayaHbl )KOHE ©3¢K MapeHXUMAaIapbIHBIH MOJIIIepi MeH
KaOaTTapbIHBIH CaHBI apTaIbl.

CoHbIMeH Kartap, cabaFbIHBIH aHATOMUSUIBIK KOPCETKIIITEpiHiH YIFarobl TYKbIMaapbl Hanse Plant
Seedspor-C xxone BM kanwmiini JIurHOTyMaThIMEH OHJIEITEH BapHaHTTapJaH ajblHFaH ©CIMIIKTEpJe e
Oaiikansl (kecte, 1-cyper).

Ocy perteyimTepiHiH ocepineH (TykpiMumapasl Mapka b cymep buo JIMrHOryMatbIMeH OHICY, TY-
kbiMaapasl Hanse Plant Seedspor-C enaey, TykpiMaapasl BM kanumiini JIurnHorymareiMeHn enaey) caba-
FBIHBIH aHATOMIUIBIK KYPBUIBICHIHIA SIUAEPMa JKOHE ajFalliKbl KAOBIK KaJbIHIBIFBI, KCHJIEMa TYTiKTe-
PiHIH ayXaHbI )KOHE 63€K MapeHXUMAaTAPBIHBIH MOJIIIEP] YIFasIbl )KOHE Ka0aTTaphIHBIH CAHBI apTabl.

TyliexOoHBIIKA CaOaFbIHBIH OCPIKTIT KOJUIEHXMMa CaHBIHBIH, COHJAi-aK ©TKI3Till IIIOKTap/bIH KOl
0onybIMeH aHbIKTaNaabl. OChIFaH JACWiH JoHI-OypIaK JaKbUIIAPBIHBIH KaMbIPBUILIT KATyFa TO3IMILTITIH
aHBIKTAay JallANIBIK 3epTTeyJiepre FaHa HerizfenreH Ooiica, Oi3MiH 3epTTEy HOTHXKeNepiMi3 OoibIHIIA
OCIMIIKTIH aHATOMHSJIBIK KYPBUIBICBIHBIH €pEKIIETIKTepl JKalbIpbUIBIT KaldyFa Te3IMIUTriH Oaranayra
MYMKIiHJIK OepeTiHi aHBIKTaJIIBI.

doTrocuHTE3 TpOoLEeci KYPEeTiH MYyIIeNepAiH aHATOMHSIBIK KYPBUIBICH OpTama (GopMarusIarsl
YKaIBIPAKTHIH HET131HAe KapacTHIPBIIIEL.

JKoraprel jkoHE TOMEHTI SMUACPMHUC KJCTKaIaphl JOHICIEK-KOI OYPBIIITHI, dJICI3 UPEKTEIreH, Ka-
MBIPaK TAKTACBIHBIH €Ki )KaFbIH/a KOTITeTeH YCThHUIIA KIeTKalapbl OpHAIACKaH, TOMEHT1 JKaFbIHAa — OJIap-
IIBTH CaHBI aUTapIIBIKTall KOIl. Y ChTHIICHIH TYHICTIprimn KieTKadapsl 3-4 yCTHUIIEHIH KOCBHIMITNA KIIeTKa-
JapeIMEH KOpIIajFaH. Y CThUIIA alllapaThIHbIH TYPi — AHOMOLIUTTI.

Ipi kyiikenepniH OOWBIHIA KYpaMbIHIA KaJbIMA OKCAJATBHIHBIH IMPU3MAIBIK KPUCTAJUIIAPB 0ap
KPUCTAIIAHYIIBI KOpIIAy OpHAACKaH. OMETTe, YcakK KyHKeepe KpUCTANJaHyIIIbl KOPIIay Ke3Aecen .
Tyxmenepaid eki Typi ke3aecei: KaparmalbIM jkKoHe 2-3 KIIETKaJBIK.

JKanbIpakThIH JKOFApFBI KOHE aCTBIHFBI AMHJICPMUC KIETKAIAPBIHBIH IMIIIiHI MEH KOJIEMIiHJE ailbIp-
MaIIbUTBIKTap OalKanmbl. Ocy peTTeyilrepi KOJNJaHbUFaH BapHaHTTap/a *KOFapFbl JKOHE TOMEHT1 JIIH-
JIEPMUC KIIETKAJAPBIHBIH KeJeMi MEH KJIeTKa KaOBIKIIaIapBIHBIH HPEKTETy TePCHIITIHIH OaKbuiay Ba-
PUAHTBIMEH CaJBICTHIPFaHIA YIIFAIObl aHBIKTAIIEI (2-CYPET).

JKampipak TaKTaChIHBIH KeJJICHEH KECKiHI KaOBIHJBIK, HETI3T MOHE OTKI3TIll yimanapJaH TYPaJbl.
Me3zodumn GaraHabl )KoHE OOPHIBUIIAK MMapeHXHMalapra OeriHreH. barananmsl yimma snuaepMuc OeTiHe
MEPICHANKYJISIp OaFbITTa CO3BLIFAH KIICTKAJIapiblH €Ki KaTapblHaH Typanbl. baraHajiabl Me30(UIIiH ma-
peHXMMa KJIeTKaNapbIHBIH MilliHI Opu3Ma Tapizaec. Mesoduiniy xanraH Oeniri OOpHbUIIaK MapeHXH-
MaJIaH TYpajapl. OTKI3Till MIOKTaphl KOJUIATEPabIbl, KCHIIEMa JKallbIpaK TaKTaChIHBIH KOFApPFBI OeiriHae,
(dbmodoMa TemeHTi OeiriHae opHajgackaH. TipeK WIMACHl OTKI3TIII MIOKTAPABIH >KOFapFhl JKOHE TOMEHTI
JKaKTapbIHaa ke3neceni (3-cyper).

I'ynneny xeseHinze Oakpuiay BapHaHTBIHAH aNbIHFAH JKalbIpaK TAaKTACHIHBIH OPTANBIK OTKI3Till
IOFBIHBIH aymanst 47,03+1,38 x 107 mm® kypager. Tykeivaapst Mapka b cymep Buo JIurHorymatsiMen
OHJICJITEH BapUaHTTa OTKI3Tilll MIOKTHIH aynanbl 50,82+ 2,12x10’3 MM® GOJLIBL. TyxeiMaaper Hanse Plant
Seedspor-C (52,84i2,09XlO'3 MM2) s)koHe BM kamuiuni JIurHOrymMaThIMEH OHJIENTEH BapHaHTTapja
5 3,07ﬂ:2,90x10'3 MMZ) aHATOMUSIIBIK KOPCETKIIITEPAiH apTyhl OalKaIbl.
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1 2

2-cypet — Capsrbac TyHeXOHBIIIKA JKaIlbIPAFbIHBIH AMHAEpMHC Kabatsl (x280):
A — Gakpinay (cy); b — tykeimmapaer Mapka b cynep bro JInrnHorymMaTeIMeH oHAEY;
B — tyxeivaapast Hanse Plant Seedspor-C enney; I' — Tykpivaapast BM kanuitni JInrHorymaTeIMeH oHIeY.
1 — )KOFapFBl SNMHUAEPMHUC; 2 — TOMEHT1 DITUJIEPMHUC
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A b
B r

3-cyper — JKanbIpaKThlH aHATOMUSIIBIK KYPBUIBICHL;
A — Gakpinay (cy); b — tykeimnapaer Mapka b cynep bro JIurHoryMaTbIMeH eHzEY;
B — tyxpivaapast Hanse Plant Seedspor-C exney; I' — Tykpivaapast BM kanuitni JInrHorymaTeIMeH oHEY.
K3 — )KOFapPFbI SMUICPMHUC; T3 — TOMEHT] dNUIEPMHC; 6.M. — GaraHaybl Me30(HILT;
6.M. — 6oprbLIIaK Me30(HILT; OLI — OTKI3TIII 0K

KopbIThIHABI. AJNBIHFAaH HOTIKENIEP OCIMIIKTEpAiH oCy peTTeyIUTepiHiH 9CepiHEeH OPTaIbIK OTKi3-
Tl [OFBIHBIH ayAaHBIHBIH apTYBl TYPalbl KOPBITBIHIBI JKacayFa MYMKIHAIK Oepei.

CoHBIMEH, 6Cy peTTeyilTepiHiH capbl0ac TYHEeKOHBIIIKAHBIH aHATOMHSITBIK, KYPBITBICBIHBIH €peKIe-
JKTEepiHEe OH ocep eTeTiHi aHbIKTanAbl. CabaFbIHBIH aHATOMHSIIBIK KYPBUIBICBIHIA 6CY peTTeyITepiHiH
ocepiHeH MUAepMa KOHE aAIFalIKbl KAOBIK KAIBIHIBIFEI, KCUIeMa TYTIKTEPiHIH ayJaHbl )KOHE ©3€K IMapeH-
XHMMaJIapBIHBIH MOJIIIepi MeH KaOaTTapbIHBIH CaHbI apTaibl. JKambIparsIHBIH aHATOMISIIBIK KYPBUIBICHIHIA
ecy peTTeyilTepl KOJJIaHbUIFAH BapUaHTTapja OTKI3Tilll IIOKTapbIH ayJdaHbl, JKOFapFbl )KOHE TOMEHTI
SMHUIAEPMHUC KIIETKaJapbIHBIH KOJIeMi )KoHE KIIeTKa KaObIKIIaJapbIHbIH HPEKTETy TEPEHIIr apTabl.
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M. H. Cyparanos', C. K. Mememos?, X. I. Sluuena’, I1I. H. Jlypmexéaena’

'Ka3axckuii HalMOHABHBII arpapHsIil yHHBepcuTeT, Anvarsl, Kasaxcras,
2KOKHJeTayCKHP”I rocynapcTBeHHbIN yHuBepcuteT uM. [11. Yanuxanosa, Kazaxcran,
Arpapssblif yausepcureT, [1lnosaus, bonrapus

BJIMSIHUE PEI'YJISITOPOB POCTA HA AHATOMUYECKOE CTPOEHHUE
BET'ETATUBHBIX OPTAHOB JOHHHUKA B YCJIOBHUAX AKMOJIMHCKOU OBJIACTH

AnHOTanus. V3y4eHo BIMSHNE PETYJSITOPOB POCTA HA aHATOMHYECKOE CTPOESHHE BETETaTHBHBIX OPraHOB J0H-
HUKa B YCJIOBHSIX AKMOJIMHCKOH 001acTH.

Iox BmustHEEM perynsTOpoB pocTa (00padoTka cemsiH JlurHorymarom Mapka b cymep buo; o0paboTka cemsH
Hanse Plant Seedspor-C; o6pabotka cemsH Jluraorymarom BM KanmuifHBIM) B aHATOMHYECKOM CTPOSHHH CTEOIIS
YBEIMUYMBAIOTCS TOJIIMHA SIUACPMbI M IIEPBUYHON KOPBI, IIIOIA/Ab KCHIEMHBIX COCYIOB M Pa3Mephl MApEHXUMHBIX
KJIETOK Cep/LEBUHbI. B aHATOMHUYECKOM CTPOCHUM JIHCTa HA BAPHAHTAX C MPUMEHEHHUEM PETYJISITOPOB POCTa yBe-
JMYEHBI IUTONIAAb IPOBOAAIIMX ITyYKOB, INTyOMHA M3BHIIMCTOCTH M OOBEMBI KIETOK BEPXHETO M HIDKHETO JIHIep-
MHCa JINCTHEB PACTEHUIA.

KaioueBble ci10Ba: TOHHHUK, aHATOMHYECKOE CTPOCHUE, CTUMYJISTOPBI POCTA, CTEOEIb, JIUCT, AUAESPMHUC.
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GROUND MALACOFAUNA (MOLLUSCA, GASTROPODA)
OF FIELDS OF FODDER CROPS OF THE ALMATY OBLAST

Abstract. As a result of the conducted studies in the Almaty region, 9 species of terrestrial malacofauna be-
longing to 4 genera and 4 families (Limacidae, Parmacellidae, Agriolimacidae, Bradybaenidae) have been identified
in fodder crops (alfalfa, soybean, maize, triticale). More than half of its species (5 slugs from the genus Deroceras)
are invasive, and harm plants, as well as livestock, as carriers of helminths - round, flat and tapeworms. Two of the
four aboriginal species - the slug Turcomilaxturkestanus (Simroth, 1898) and the snail Fruticicolaplectotropis (E.
Martens, 1864) found are in single quantities.Probably representatives of these species accidentally brought were to
fields with soil or planting material, as their self-reproducing population not noted was. Caucasian slug Deroceras-
caucasicum (Simroth, 1901) had dominance in the number of all kinds of land malacofauna in the fields of fodder
crops (up to 210 ex./m” on crops of alfalfa, up to 105 ex./m” on corn, up to 96 ex./m>on soybeanandup to 85 ex./m’on
triticale). This species in agrocenoses displaces both native species of terrestrial gastropods (Fruticicolalantzi
(Lindholm, 1927), Candahariarutellum Hutton, 1849), and other close to it invasive slugs (Derocerasagreste (Lin-
naeus, 1758), D. laeve (O.F. Miiller, 1774), D. sturanyi (Simroth, 1894), D. reticulatum (O.F. Miiller, 1774)). Of the
food crops examined, the most affected by shellfish were soybean and alfalfa. Corn was damaged medium, and
irrigation is stronger than with drip irrigation. Triticale was the least damaged culture. In the List of pesticides (toxic
chemicals) permitted for use in the territory of the Republic of Kazakhstan, not a single molluscicide has been
registered against terrestrial gastropods. On this basis, further research needed is to find effective and environ-
mentally safe methods of limiting their numbers.

Keywords: ground malacofauna, gastropods, Gastropoda, Mollusca, species composition, forage crops,
Almaty oblast, Kazakhstan.
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HA3EMHAS MAJIAKO®AYHA (MOLLUSCA, GASTROPODA) ITIOJIEA
KOPMOBBIX KYJbTYP AJIMATUHCKOH OBJIACTH

AnHoTanus. B pesynpraTte mpoBEeNEHHBIX HCCIEIOBAaHWN B AJIMATHHCKON OOJACTH Ha IOCEBaX KOPMOBBIX
KynbTyp(JTIOIiepHa, CcOsl, KyKypy3a, TPUTHKalle) BBIIBICHO 9 BHIOB Ha3eMHOW Manako(dayHBI, OTHOCSIIUXCA K 4
ponam u 4 cemeiictBam (Limacidae, Parmacellidae, Agriolimacidae, Bradybaenidae). Bosnbiuie mosnoBunbl BuioB ee
cocraBa (5 cimsHelt u3 poaa Deroceras) SIBISIOTCS HUBa3UBHBIMH, M BPEIAT PAaCTEHUSM, a TaKXKe KUBOTHOBOJICTBY,
SIBIISIICH TIEPEHOCYMKAMHU T€IIbMHHTOB — KPYTJIBIX, IDIOCKAX W JICHTOYHBIX YepBeil. JlBa W3 deThIpex abOopUTEeHHBIX
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BHJIOB — clu3eHb Turcomilaxturkestanus (Simroth, 1898) u ymurka Fruticicolaplectotropis (E. Martens, 1864)
00OHapyKeHbl B CMHUYHBIX KOJIMYECTBaX.BeposTHO, MpeacTaBUTeNN JaHHBIX BUOB ObUTH CIIyYailHO 3aBe3CHbI Ha
MOJIsl C TPYHTOM WJIM MOCAJ0YHBIM MAaTEpUalIOM, TaK KaK WX CaMOBOCHPOU3BOISILNEHCS MOMYJSIIIUA OTMEUCHO HE
6bu10. JIOMHHMPOBAJ MO YUCICHHOCTH M3 BCEX BUIOB Ha3eMHOW Manako(dayHbl Ha MOJSIX KOPMOBBIX KYJIBTYp KaB-
Kasckuil cimsens Derocerascaucasicum (Simroth, 1901) (mo 210 sk3./M* Ha moceBax morepHsl, 10 105 5k3./M* Ha
KyKypy3e, 10 96 9k3./M* Ha coe W 10 85 9Kk3./M’ Ha TPHTHKasIe). DTOT B B arpOLEHO3aX BBITECHSET KaK abopH-
TeHHBIC BBl Ha3eMHBIX ractponoj (Fruticicolalantzi (Lindholm, 1927), Candahariarutellum Hutton, 1849), tak u
Jpyrue Onu3kue K HeMy HMHBasMBHbIE BHIbBI ciu3Hed (Derocerasagreste (Linnaeus, 1758), D.laeve (O.F. Miiller,
1774), D.sturanyi (Simroth, 1894), D.reticulatum (O.F. Miiller, 1774)). 13 00cie10BaHHBIX KOPMOBBIX KYJBTYP
HauOoJiee CTpajaid OT MOBPEKICHUNA MOJUTIOCKAMHU COos W JronepHa. Kykypysa MmoBpexIanach CpeiHe, IpuiyeM
MOJIUBHASI CHWJIBHEE, YeM IIPH KalleJIbHOM OpoIIeHHH. TpuTHKaie ObUIO HaMMEHEe MOBPEXKIAeMON KylbTypoil. B
Criucke necTUUAoB (SI0XUMHUKATOB), Pa3pEUICHHBIX K MPUMEHEHHUIO Ha TeppuTtopun Pecnyonuku KaszaxcraH, npo-
TUB Ha3eMHBIX TaCTPOIIO] HE 3aPETUCTPUPOBAHO HU OJHOTO MOJUTIOCKOIMAa. Mcxost U3 3TOro, HE0OX0AMMO POBe-
JICHUE NaMbHEHIINX UCCISNOBAHUN C IETbI0 MOUCKA ACHCTBEHHBIX U IKOJIOTMYECKU OE30MAaCHBIX METOOB OrpaHH-
YCHUS UX YMCIICHHOCTH.

KaroueBble cioBa: HazemHas ManakodayHa, Oproxonorue moiutocku, Gastropoda, Mollusca, BHIOBO# co-
CTaB, KOPMOBBIE KYJIBTYPbI, AnMaTHHCKas o01acTs, Kasaxcran.

BBenenue. bpioxonorue, unu ynutku (Gastropoda) - camplii MHOTOYHCIEHHBIN KJacC B COCTaBe
ta MosntrockoB, wim Msrkotenbix (Mollusca), Brimrodaromuii okosro 110 000 BumoB. B Ka3zaxcrane
oTMeueHo 385 BUJOB racTporofl, oTHocsAumxcs k 92 poxam u 35 cemeiictBam. HazeMHBIX MOJUIFOCKOB B
Kazaxcrane U CMEXHBIX TEPPUTOPHSIX U3BECTHO 194 BHIIOB W MOABUAOB U3 53 pomoB u 24 CEeMEHCTB.
OCHOBHBIM TIPU3HAKOM OPIOXOHOTHX MOJUTIOCKOB SIBIISIETCSI TOPCHS, TO €CTh MOBOPOT BHYTPEHHOCTHOTO
Merika Ha 180°. [{nst O0NbIIMHCTBA YIMTOK XapaKTEPHO HAMYHUE TypOOCTUPaTbHONW PAKOBHHEI, HO YacTh
W3 HUX €€ JIMIIEHO — TOJIbIe CIIM3HH, YaCTh BUJIOB KPBUIOHOTUX M BCE TOJI0XKA0EpHBIE MOJUTIOCKH. JKOJIO-
TUYECKH TaCTPOIOJbI MPEJCTABICHbI KaK OOUTATENSIMHU MOpPS, TaK M IMPECHOBOJHBIMH U Ha3¢MHBIMU
BAJaMH. B TIHMIIEBOH crHenuamu3anuid HMEIOTCS KaK pPaCTUTENBHOSIHBIC BUABI, TaK W XUIIHUKH,
naganslivku U aeTputodarun. Hekoropeie nMeroT cmemanHoe muTanue. Hebomplmoe 4ucio BUIOB U3
cemelicte Melanellidae, Stiliferidae, Entoconchidae siBnsiercss mapazutamu uriokoxux. [Ipaktudeckoe
3HaueHHe OPIOXOHOTHX MOJUTFOCKOB OY€HBb pa3HOOOPa3HO. PakoBMHBI OTAENBEHBIX MOPCKUX BUIOB (Cassis,
Strombus, Murex, Chicoreus u np.) CIIy)KaT IPEIMETOM TOPTOBIH, HUCIIONB3YIOTCSA IS U3TOTOBJICHUS
CYBEHHUPOB M yKparieHuil. HeKoTOphIX MOPCKHUX M Ha3€MHBIX OPIOXOHOTHX JOOBIBAIOT U JaXKE Pa3BOIST
(Haliotis, Buccinum, Neptunea,Pattella,Achatina, Helixu np.) kak 0OBbEKTbI, IPUTOJHBIC B MUILY. Y IUTKA
UTPAIOT 3HAYUTENBHYIO pOJIb B KPYTrOBOPOTE BEIIeCTB B BojoeMax. OOurtas Ha AHE W TOTPeOIss
OpraHWYEeCKHE OCTATKH Pa3IMYHOTO MPOMCXOXKICHHS, OHU YCKOPSIOT WX pa3nokeHue. [lmaHkToHHBIE M
HEKTOHHBIC BHUBI CIyXaT KOPMOM TIPOMBICJIIOBBIX PbIO, KUTOB M JIACTOHOTHX. BHINICYIOMSHYThIC
MurexumeroT ocoOble JKeJe3bl, U3 CEKpeTa KOTOPBIX IMONYYaloT MypIypHYI Kpacky. Sx ymurtok pona
Conus cMepTelIbHO OMaceH IS YeloBeKa MPH YKyce, HO B TOXKE BPEMs MEPCHEKTHBEH IS HCIIOJIb30-
BaHMs B MequnuHe. Tak, nmpenapar Ziconotid sBisieTcss CHHTETHYECKOH (OPMOI HEOMMOUIHOTO aHaJb-
TeTUKa - OJHOTO M3 MENTHIOB KOHYycCa, ACHCTBUE KOTOPOTO MPEBOCXOIUT BCE HM3BECTHBIC MEIUIIMHE
npemapartbl. MM mpeamnonaraeTcs 3aMEHHTH BBI3BIBAIOIINE HAPKOMaHUIO0 MOp(uHBL. CIM3b YIUTOK IMPH-
MEHSIOT B KOCMETOJIOTHUH U OMOJIXKHBAIOIIKX MpoIeayp. PacTurensHosiHbIE BUABI MPEIOTBPAIIAIOT
3apacTaHue BOJOEMOB MM akBapuyMoB. HekoTopeie Bunwl (Achatina, Helix n np.) MCONB3YyIOT IS
HAyYHBIX JKCIepruMeHToB. OTAenbHBbIe TPEJCTaBUTEIN Ha3eMHOW ManakodayHbl 3aHeceHbl B KpacHbie
kaury PecnyOmmkn Kazaxcran n AnmMatrHCKON oOmactu. HazeMHBIe TacTpONOasI IPHHUMAIOT YIaCTHE B
Mporeccax MoYBOOOpazoBaHMs, oboramas MOYBY OpPraHMYECKHMH W MHUHEpANbHBIMHM BEIIECTBAMH, U
CITy’aT OJHUM W3 BaXHBIX WHAUKATOPOB COCTOSHUS IOYB IMPH MPOBEACHUN ITOYBEHHO-300JIOTHYECKUX
uccienoBannii. OHU MOTYT W TOBPEXKAATh Pa3IUIHbIE CEbX03KYIbTYPHI, ITI0OJ0BEIE Tena rpuOoB. Bpen,
MPUYUHSIEMBIA PACTEHUSM MOJUTIOCKAMH, yCYTYOJIsSeTCsS TeM, YTO OHU MOTYT OBITh MEPEHOCUUKAMH
MHOTUX (UTOMATOTCHHBIX OPraHU3MOB (BUPYCOB, OakTepuii, TpUOOB), YaCTUII U CIOPHI KOTOPHIX B
HETNOBPEXIEHHOM BHJIE TIPOXOJAAT Yepe3 WX KUIIeYHWK. MHOTHe BUIBI OPIOXOHOTHX CIYXKaT MPOMEKY-
TOYHBIMH XO035€BaMU Mapa3UTHUECKUX TeIbMUHTOB YeJIOBEKa M JOMAIIHUX XUBOTHBIX Fasciolahepatica,
Opistorchisfelineus, Schistosomamansoni u np. XuiHble MOpckue OproxoHorue (Rapana u ip.) MOTYT
BpPEIUTh, YHHUYTOXAsI UCKYCCTBEHHO Pa3BOJUMBIX JBYCTBOPYATHIX MOJUTIOCKOB — MUAHH, YCTPHUI[ U T.II.
Bpennbie OproxoHOTHe, CITyYaifHO WITH HAMEPEHHO 3aHECEHHbIE YeJIOBEKOM B HOBbIE MeCTa OOMTaHUs, KaK
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U ApYyTUE BPEIUTENH, YacTO HAHOCAT ele OONbIIHA SKOHOMHUYECKHH yIiepOd, 4eM y ce0s Ha poJuHe.
Jaxe B Takux pas3BuThIX cTpaHax, kak CIIIA n FOAP, npuxomurcs TpaTUTh 3HAYUTEIBHBIE CYMMBI Ha
U3yueHHe OMOJIOTUH U pa3padoTKy Mep OOphObI ¢ MHTPOIYIUPOBAHHBIMU BUIaMH Ha38MHBIX MOJITFOCKOB
[1-13, 16-31].

B Kazaxcrane npoBeieHHE 3alIUTHBIX MEPONPUATHH IO OTPAHWYCHHIO YHCIEHHOCTH BPEIHBIX
Ha3eMHBIX OPIOXOHOTHX SIBISIOTCS MPOOIeMHBIM BompocoM. B CrpaBouHHMKax IO 3alIWTE PACTCHHU
[12, 13] yka3biBatoTcs HekoTOphie cpenactBa. Oanako B Crucke MeCTHIUIOB (A0XuMHKaTOB) [14], pas-
pEIIeHHBIX K TMpPHMEHEHUI0 Ha Tepputopun PecrmyOmukm KazaxcraH, mpoTWB BpeqHOW MallakogayHBI
opuIHMaIbHO HE 3apEeTUCTPUPOBAHO HU OHOTO Ipemapara-mMoiurrockonuga. B «['ocymapcTBeHHOM
KaTaJiore TEeCTHUIHIOB U arpOXMMHUKATOB, Pa3pelleHHBIX K NMPHUMEHEHHI0 Ha TeppuTopuu Poccuiickoit
Oeneparum» [15] mpucyTcTBYIOT 2 mpenapaTa NPOTHB CIM3HEH W YJIUTOK, HO OHHM B CBOEH OCHOBE
collepkaT TOKCHYHBIA MeTajpAerun. Ero mpuMeHeHne OmacHO IS 4elOBeKa, JOMAIIHUX XHUBOTHBIX U
HEIeNIeBOH (hayHbI.

Matepuan u Meroabl. OCHOBOH IUIs AaHHOH pabOThI MOCTYXWIX COOpPBI aBTOPOB, CHEJIAHHBIE B
2015-2017 rr. Ha TWONSAX KOPMOBBIX KYIbTYp Ha Ioro-Bocroke Kazaxcrana (AmmarwHCKas 001acTsb,
[TandwumoBckmii paitoH, mocenok baiicepke, YHTL TOO «baiicepkeArpo» u Kapacaiickuii paiton, OX
«KackeneHnckoe») B pamKax BBITOJHEHHS THpoekTa «Pa3paboTka HKOJOTHYECKH YHCTBIX METOOB
MIOBBIIIICHUS YPOKaHHOCTH KOPMOBBIX M TEXHHYECKUX KYJIbTYp (JIFOIIEpHA, COSl, KYKYpy3a, TPUTHKAIE).
[Ipu BBIMONHEHWW OHON W3 IMOA3a/a¥ MPOEKTa M3YYAINCh BPEIUTENN KOPMOBBIX KYJIBTYp, CpeIu KO-
TOPBIX OBUIM M Ha3eMHbIe OpIoXoHOTHe. [laHHbIe M0 YMCIEHHOCTH U BUAOBOMY COCTaBY MOJUIIOCKOB IIO-
Jy4any oOIICHPHHATHIME METOAAMHE - PY4HOI cGOp H PACKOIKHM IOYBBI HA MPOOHBIX MUIOMAAKAX 110 1 M.
CoOpaHHBIX MOJUTIOCKOB TOJCYMTHIBAIA M 3aTeM (DUKCUPOBAIHM U TOCIEAYIOMIETO OIpeeeHus B
70%-HoM crimpre. YHCIEHHOCTh MOJLTIOCKOB Ha 00CIIeIyeMOM II0JIe BBIPAXKATH YHCIOM ocobeil Ha 1 M°.
Jns uaeHTHUKAIMK BUIOB U ONpenaeieHus nHpopMauun 00 X OMOIKOJIOTMYECKHX OCOOCHHOCTSX H
pacmpoCTpaHEHUH HCTIONIb30BAINCH UICTOYHUKHU U3 CIIUCKa JuTeparypsl [1-13, 16-22].

PesyabTaThl uccienoBanus. B xoie mpoBeAeHHBIX 00CIENOBaHUI Ha IOJIAX KOPMOBBIX KYJIBTYP
AnMaTHHCKOH 00yiacTH ObLUT COOpaH MaTepual MO0 Ha3eMHBIM MOJUTIOCKAaM, OTHOCSIIIUMCS K 4 ceMelcTBaM
ractporion. HalizieHHbIe BUABI W TOBPEXKICHHS, HAHECEHHBIE WMH, MPEICTaBIEHB Ha (oTorpadusix
(pucynku 1-10). Ciricok BHIOB ¢ KpaTKOH XapaKTePUCTUKOM MPUBEICH HUXKE:

Tun Mollusca Linnaeus, 1758 — MOMIIOCKH, HIIH MATKOTEIBIE
Kiacc Gastropoda Cuvier, 1797 — Bproxonorue
Kirag Pulmonata Cuvier, 1797 — Jlerounsie yIuTKH
HancemeiictBo Limacoidea Lamarck, 1801 — JInmakougubie
CemeiictBoLimacidae Lamarck, 1801— JInmanmasl
Pon Turcomilax Simroth, 1901

Turcomilaxturkestanus (Simroth, 1898) — TypkomunakcTypkecTaHcKkuid. J[JIMHA COKpaTHBIIETOCS
cnu3HA 10 55 MM, mmpuHa — 10-12 MM, aMHa MaHTHM 10 15 MM cOOTBEeTCTBEHHO. Bepx Tena depHbIi ¢
CHHEBAaThIM OTJIMBOM, TOJOMIBA Oenas C TEeMHBIMH KpasMu. MHOrma BcTpewaroTcsi TeMHO-Oyphie
9K3EMILISPBI CO CBETJIO-CephiMH OOKamMH (puUcyHOK 1). B3pociibie 0coOu BCTpeuyaroTCs B TEUCHUH BCETO
TEIJIOTO BpeMeHU roja. PasmHoxkaeTcst B utoHe-utone. Sifna passuarorcs 20 qHEl, TPOJOIKUTEIBHOCT
OTpOXKACHUSA MoNou — 27 naHei. OOuTaeT B mpeaenax JIyroBO-CTEMHON U TOPHOJIECHON 30H, CPEIU CKaM U
KaMHEH, 10 ChIPhIM CKJIOHaM U OeperaM BOJ0eMOB. B mpearopssx BcTpedaeTcs B IUIOIOBBIX cagax M Ha
OBOIIHEIX TONIAX. B CyXo# ce30H mpsideTcs B YKPHITHSIX — TPEIIMHAX CKall U JEPEBBEB, MOJ KaMHIMH,
BaJIE)KHUKOM, MyCOPOM, B TTOYBY. [InTaeTcss B OCHOBHOM 3€JIEHON PaCcTUTENLHOCTBI0, HO OTMEYEHO TaKKe
MUTaHWEe TPHOaMU W JTUIIAHHUKAMHU, PACTUTEIFHBIM OMAZ0M, U TPYTaMH MENKHUX KUBOTHBIX (TPHI3yHOB).
DKCIEPUMEHTALHO JOKa3aHa BO3MOXKHOCTH MEPEHOCA UM SIUIl TeIbMUHTOB — MApa3UTOB YeJIOBEKA U
noMmainHero ckorta. Pacmpoctpanenue: MOxubiii n FOro-Bocrounstit Kazaxcran (Mne-Anaray, Kynrei-
Anatay, Kopnatickuii nepeBan), Kupruscran (Tepcketi-Anaray u Kronreii-Amnaroo). 3aneceH B KpacHyro
Kunry PecnyOnuku Kazaxcran m Kpachyto Kuury AnMaTumHCKONW 007acTH Kak COKpAIIAaloOIIUiCS B
YUCJIICHHOCTH BUJI.

Ha moceBax KOpMOBBIX KyJbTYp B AIMAaTHHCKOW OOJIACTH B €IWHUYHBIX KONWUYeCTBax. 3a 3 roja
WCCIICIOBaHUN OBLIO HaWIIEHO BCETO 4 DK3EMIULIpa ATOTO BHJA Ha IOJWBHOU KyKypy3e. Bo3moxkHO,
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JTaHHBIE 0COOM OBLITH CITy4aifHO 3aBE3€HBI Ha IMOJIS C TPYHTOM, WM Ha OJU3JIeKAIINe [TOCAIKH JIEPEBHEB C
MOCaJOYHBIM MaTEepHaliOM, OTKyJa 3aT€M MUTPHPOBAINA Ha KYKypy3HOE IOJIe, TIOCKONBKY YCTOWYHBOH
CaMOBOCITPOM3BOISINEHCS TONMyJSIIMK 0OHApy>KEHO He OBbUIO, Kak YXKe paHee OTMEYalloch B JINTe-
paTypHBIX UCTOYHHKAX.

Pucynok 1 — TypkoMuilakc TypKeCTaHCKHH Pucynok 2 —
Turcomilaxturkestanus (Simroth, 1898) Cmmzens tetumunbiii Candahariarutellum Hutton, 1849

CewmeiictBo Parmacellidae Gray, 1860 — [Tapmanenmuabt
Pon Candaharia Godwin-Austen, 1888

Candahariarutellum Hutton, 1849 — Cinn3eHs TeruMuHBIA. [TMHA COKPATUBIIETOCS CIU3HSI 55 MM,
mmuHa MaHTHH 20 MM, anmHa ciimHbl 13 MM. Okpacka cepas wiM skenrtas. Ha mMaHTHH ecThb XOpoIIo
3aMEeTHBIE MPOJOIBHBIC MOJIOCHI, PACHOI0KEHHBIE BAOJb IIPABOTO M JIEBOI'O Kpas Teja, IO 3aJHETO KOHIIA
HOTH W Ha 3aTbUIKe (pUCYHOK 2). OOHTaeT Kak B MPUPOAHBIX, TAK M B aHTPONOICHHBIX OMOTOMAax BO
BJIQXKHBIX MeCTax — Mo Oeperam BOJ0EMOB, OPOCHUTEIBHBIX KaHAIOB | T.1. B ropsr mogaumaercs mxo 2300
M, a B MOJYIyCTHIHA MOXKET NMPOHHUKATH JOBOJBHO JAJIEKO BIOJIb UPPUTAIIMOHHOW cHcTeMbl. B mpupoxe
YHCJICHHOCTh OOBIYHO HEBEJHMKAa, HO B arpoleH03ax MOXKET 3aMETHO BO3pacTaTb. 3UMYIOT MOJIOJBIE
0co0u, BBIXOAAIINE B 3aBUCUMOCTH OT IIOI'OAHBIX YCIOBHUM B KOHIE (eBpani-Hayane MapTa. CriapuBaHue
Y OTKJIAQJKa SUIl TPOUCXOAUuT B Mae-uroHe. Ilmogosurocts oT 10 mo 80 stum. Uepes 25-30 mHelt BbUTyTI-
JSIeTCs MOJIOZb, KOTOpast uepe3 3-4 JHS 3aKamlbIBaeTCs B MOYBY M JHAanay3WpyeT OO KOHIA aBrycTa —
Hayasia CeHTAO0ps. 3aTeM MOJIOAb MHTEHCHBHO IUTAETCS U PacTeT 10 HACTYIJICHUS XOJIOJOB M yXola Ha
3UMOBKY (110 HOsIOps1). [TuTaercss B OCHOBHOM pacTEHUSIMH, HO TIOEIAET JPYTUe BHIBI MOJLTIOCKOB, YepBel
W JAPYIHX MaJONOJBIDKHBIX JKHBOTHBIX, a TakKe OTMEUYEeH KaHHHOamu3M. Bpeaut 3epHOO0OOBEIM,
BCXOJiaM O3MMBIX, KyJbTypaM 3aluiieHHoro rpyHTa. Pacmpoctpanenue: IOxHsbli u IOro-BocTounsrit
Kazaxcran (Mme-Anaray, Tamacckuii Anatay, CeipmapsuHckuii Kaparay, T. Anmarel u AIMaTHHCKas
obmactp), Kupruscran, Yz6ekucran um Tamxukucran (Kuprusckuit m Anaiickuii xpeOthl, [Tamupo-
Hapsaz), Adranucras.

Ha mossix KOpMOBBIX KyJbTyp AJMAaTHHCKOIH 00JacTé OTMEYEH Ha I0CEBax JIIOLEPHBI U COU.37ech
BUJ TIPUCYTCTBYET B OUYEHb HEOOJIBIIOM KOJIMYECTBE — MaKCHMANbHAs YUCICHHOCTh B JIIOLEPHUKAX
coCTaBIIANa 5 9K3./M%, Ha MOCeBax com — 7 9K3./M.

CewmeiictBo Agriolimacidae H. Wagner, 1935 — Cnu3au noJieBbIe, HITH arpruOIAMAITHATBT
Pon Deroceras Rafinesque, 1820

Derocerascaucasicum (Simroth, 1901) - Cnmzenp kaBkazckwii. [nuHa momsymiero cimusHsa a0 40,
cokpaTuBIerocs — o0braHo okoyio 30 mMm. Temo msrkoe, BomsaHUCTOE. J[ITMHA MaHTUW cocTaBisieT 1/2 -
1/3 anmuHBI TEna, )X HEe MEHEE MOJIOBHHBI e MPUXOAUTCS Ha KpynHbIH KamonioH. Okpacka 0e3 nsateH. @ox
OenoBaThIi, KPEMOBBIH, CEpO-KENTHIA, CEpPO-PO30BBIN, KOPUUHEBBIH WM TEMHO-KOPHUYHEBBHIH. [onoBa
TeMHee 00IIell OKPacKH, IOYTH YepHas (pUCyHOK 3). MaHTHS 9acTo Takke TeMHee. Bokpyr mHeBMocTOMA
€CThb CBETJIOE TISITHO, KOTOPOEYACTO cBeTiice ()OHA, HO, eclid (POH CBETIIBIH, MOXKET CIHMBATHCS C HHM.
CunanTponHbiii Buj. OOUTaeT 0OBIYHO B JIecax, pexe Ha BIAKHBIXJIyTrax. B aHTponoreHHOM naHmmadre
HacellsieT pa3HOoOOpa3HbIe YYACTKH - B MapKax, cajax, Ha MOJsIX, OTopojaax, 000UYnHaX JOPOT, CBAIKaxX, B
CIIATBHBIX pailoHaX TOpoAOB Ha (acagaX MHOTOITKHBIX JOMOB HaJ MaTWCAJHWKAMH, HA Ta30HAX WU
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03€JICHSIEMBIX Y9acTKaX JETCKUX CaZ0B U T.Nl. MHOTOSIHBIN BpeIUTeNb, TOBPEXJAIOIINN pa3HOOOpa3HbIe
36pHOBBIE, OBOIIHBIC, KOPMOBBIE, TEXHUYECKHE, TUIOJOBO-ATOAHBIE U JEKOPATUBHBIE KyJIbTYPBI, JTyTOBBIE
TpaBbl, CheToOHbIe TPUOBL. [IpHUMHSAET CYIIECTBEHHBIN BPE BILIOTH JIO TTOJHOTO YHHUUTOXCHHUS YPOKasl.
Ha moBpexIeHHbIX JIMCThIX OCTaIOTCs OOJbIINE HENMPaBHUILHOOKPYTIIBIC JBIPHI (Yalle BCEro MOoCpeanHe
JHCTa, peKe MO Kparo), Ha IJIOAax - IIMPOKHE BbIEACHHBIE IMKU (puc. 4).PacnpocTpaHeHne: oCHOBHON
apean Ha KaBkaze n B Kpbeimy, oTkyma moxomut mo Mamoit Asum u Mpana. 3aBe3eH Ha YKpauHy, B
EBpomneiickyro yacts u Janpauit Boctok Poccun, B Kazaxcran, Y36ekucran, TamkukucTas.

Pucynok 3 — Cnusens kaBkasckuit Derocerascaucasicum (Simroth, 1901)

B AnmatuHCKO# 00JIacTH Ha TTOCEBaX KOPMOBBIX KyJIBTYp OOBIUHBIN, MHOT/Ia MacCOBBIM BHI. Mak-
CHMaIbHas YMCICHHOCTD 10 HAIMM HaGMIONEHHUM 10X0AMIa 10 90 3K3./M” Ha JHOLEpHe, 10 75 3K3./M” Ha
KyKypy3e, 10 56 3Kk3./M° Ha coe u 0 45 3k3./M° Ha TpuTHKaje. JJOMHHHPYET MO UHMCICHHOCTH CPEIH
MPOYHX BUIOB HA3€MHBIX MOJITIOCKOB BO BCEX 00CIIeIOBAaHHBIX arpOIIEHO3aX.

Derocerasagreste (Linnaeus, 1758) — Ciin3eHb 1M0JIeBOH, WK MalleHHbIA. [IJIMHA pacpaBIeHHOTO
cm3as 30-60 MM, mupuHa 4-5 MM. Teno cTpoifHOe, MOABM)KHOE, C KOPOTKMM TyIbIM KuiieM. Koxka
TJajKasi, MOBEPXHOCTh TeJla OKpallleHa B KeITOBaTO-0eNblil, CBETIIO- WIIH TEMHO-CEpBI WM K€ KPacHO-
BaTO-OYpHIN I[BET, HHOI/IA CO CIa0bIMKU TEMHBIMH MOJIOCAMH U NSTHaMU (pUCYHOK 4). JlHeM mpsdercs B
YKPBITHSIX, & B CYMEPKHU BBIXOJUT MUTAThCSA. B cyxue roapl, KOrjaa no4ysa CHJIbHO MPOCHIXAET, CIU3HU MPU
CHIKeHWHU BiaxkHocTh 70 10-15% rubnyt. BnaxkHoe u mpoxiagHoe JeTo 0COOEHHO OJarompusTHO IS
JKU3HU U Pa3MHOXKEHHUS. 3UMYIOT ST, pexe B3pocibie ocobn. [locnemnue u3 MecT 3MMOBOK BBIXOJSAT C
CepeIMHEI anpesi — Hadayia Mas. B KoHIle Mast — Hayayie MIOHS CIIM3HU CIIAPUBAOTCS, TIOCTIE Yero OTKIIa-
neBaroT o0 600 stur kyukamu no 20-30 mtyk. Yepes 2-3 Henenu BBIXOAST MOJIOJBIE OCOOH, IPUMEPHO
yepe3 1,5 Mecsilla OHM CTaHOBATCSI TMOJOBO3PENBIMU M OCEHBIO OTKJIQJABIBAIOT 3UMYMOIIME sifia. Bo
BJIAYKHOE U TIPOXJIATHOE JIETO MAaCCOBOE Pa3MHOKEHUE COTIPOBOXKIACTCS CHIIHHBIMU MTOBPEXKICHUSIMU

Pucynok 4 — JIucThst COM U TIOLEPHBI C MOBPEXKICHIAMHE CIH3HEMKABKA3CKIM
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Pucynok 5 — CiuzenbnioneBoitDerocerasagreste (Linnaeus, 1758)

pacTeHuil, IIOM@AAN KOTOPBIX MHOTAA COCTABIIAIOT HECKOJBKO ThICSY TeKTapoB. [IoBpexneHHs Kak y
KaBKa3CcKoro cinu3HsA. OCeHbI0 U 3MMOM CHJIBHBIN Bpe] MOJIEBOM CIU3€Hb MPUYMHAET B Morpedax M OBO-
mexpanunumax. IloBpexnaer 3epHOBBIE, 3epHOO00OBBIE, TEXHHYECKHE, JIEKAPCTBEHHBIC, OBOLIHEIC,
IUIOIOBO-SITOTHBIE, KOPMOBBIE KYJIBTYPBI, JIyTOBBIE TPaBbl, CheJOOHBIE TPUOBI, a TAKKE OBOILIHBIC U IEKO-
paTHBHBIE KYJBTYpHl B NapHHUKaX, OpaHXKepesdx, TeIUIMIAaX, XpaHwiumax. [lepeHoCunK JEeHTOUHBIX U
KpYTIJBIX TEJIbMUHTOB — Mapa3uToB ckoTa. Pacmpoctpanenue: EBpoma, Epomneiickas wacte Poccun,
Kpeim, KaBka3, Cubups, Jlanpanii Boctok, Kazaxcran (Ceepo-Kazaxcranckas, Kocranaiickas, [TaBmo-
nmapckasi, Boctouno-Kazaxcranckas m AnmMaTtuHCKas o0macth, T. AIIMaThl M OKpecTHOCTH), Kupruscras,
Y30ekucraH.

OTMeueH Ha MOCEBAX JIOLEPHBI M COM, YHCIEHHOCTh Obla cpemHeii — 10 16 3k3./M° u 10 14 7x3./M>
COOTBETCTBEHHO.

Deroceraslaeve (O.F. Miiller, 1774) — Cauzens riaakuid, wim npoBopHbIit. Teno amuHoit 25-30 Mm,
mmpuHor 2,5-3 mM. Okpacka TeMHO-Oypas, KHH3Yy CBETJee, roJioBa U IyHajblla TeMHbBIE (PUCYHOK 6).
Koxa nmnotHasi, ¢ JOBOJBHO KPYIHBIMU IUIOCKMMU MopiiuHaMu. Kpast MaHTUU criepeau U c3au MIHPOKO
OKPYIJIEHBI, €€ MOBEPXHOCTh MOKPHITA PEAKUMHU KOHIICHTPUYECKUMH JIUHUSIMU, LIEHTP KOTOPBIX CIBUHYT
B cTopoHy. CrimHa B 3aJHEH 4yacTW Tela MEepexOIUT B KPYTOH KOPOTKMH kuib. Hanbonee akTHBHBHI B
CYMEPEYHO-HOYHBIE Yachl CYTOK, a THEM CKPBIBAIOTCS B PA3JINUHBIX YKPBITHAX. 3UMYIOT B3pOCIbIE 0COOU
U SHLa, OTIOKEHHBIE OCEHbI0. B Mae 1 MIOHE MOSBISAIOTCS MOJOJBIE CIU3HU, IOJOBO3PEIOCTh KOTOPBIX
HacTymaeT depe3 1,5-2 mecsma mocie oT pokJAeHHUs u3 sSull. BeesaHblil BUA. Y pacTeHHil MOBpexaaeT
MpopacTalolfe ceMEeHa, MOJIOAbIe TOOETH U JIUCThS U IPyTUe OpTaHbl, y rPpUOOB - MULIETHWH U MJI0A0BbIC
Tena, y TNIIaWHUKOB — JIMCTOBBIE TUIACTUHKH. 13 )KMBOTHBIX TaHHBIA BHJ TIOEAAET YepBei, OOMTAIONINX B
MOYBE JINYMHOK, SIHIIA U KYKOJIOK HACEKOMBIX, a TaK)KE TPYIIbI )KHUBOTHBIX (MPEUMYIIECTBEHHO OECIo3-
BOHOUHBIX). [loBpexkIaeT 3epHOBBIE, 36pHOOOOOBBIE, TEXHUUECKUE, OBOILHBIC, MIOAOBO-STOAHBIC, KOP-
MOBBIE KYyJbTYpBI, JIyTOBbIE TpaBbl, CbedoOHbIe rpuObl. OavH K3 Hanboee XOJIOAOCTOMKHX M BiIaro-

¥ ¥ “

Pucynok 6 — Cnuzens rianxuit Deroceraslaeve (O.F. Miiller, 1774)
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TMOOUBBIX BUJIOB ClIM3HEH. PacmipocTpaHeHue: XonoaHble U yMepeHHble 00macTi CeBepHOTO MONyIIapusl.
B Kazaxcrane ormeuen B IlaBmomapckoit (r. IlaBmomap m ero okpectHocTH), FHOxkH0-Kaszaxcranckoit
(xpeber Cripaapeunckuit Kaparay) u AnMaTtuHcko# obnactsax (xpeber Uie-Anaray, T. AnMaThl U €ro
OKPECTHOCTH, 3aBE3€H).

Kak n npenpinymuii Buj, ObUT OTMEYEH TOJIBKO Ha MOCEBAaX OJHOW KOPMOBOU KYJIBTYPHI -KyKypPY3bl,
YHCIICHHOCTh ObIIA OTHOCHTENBHO HEBBICOKOH — MakcHManbHO14 5K3./M°. BeposiTHO, TeMIepaTypHBIit
PEKUM U BJIAYKHOCTh TIOCEBOB ITOJIMBHON KYKYpPY3bl €ro HanboJee ycTpanBaiy.

Derocerassturanyi (Simroth, 1894) — Cnuzensxentsiii, win cnuzens Ltypanus. nuna pacmpas-
nmeHHoro Tenma ciusHs 60-70 MM, cxkaroro -35 mm.Koka odeHs TOHKas, mpocBeumBaromas. Okpacka
ONIHOIIBeTHas, 0e3 pHCyHKa B BHUJAE MATEH U IIOJIOC, TPSI3HOBATO-KPEMOBAs WJIHM CEpO-KOpUYIHEBATas
(pucyHok 7). MaHTHs, 3aHUMaIoIIasi OKOJIO MOJIOBUHBI JJTUHBI TeJla, U CepelnHa CIIUHBI OKpaIleHBI He-
MHOTO TeMHee, 4yeM Ooka m mozomBa. MHOrma BcTpedaroTcsi 0COOM MIOKOJIAJHOTO WM KOPHUYHEBOTO
BeTa, 100 ¢ MouTH 4epHol cnuHoi. Cnusb BojsHHCTas, OeciBeTHas. CHHAHTpONHbIH Bua. O0uUTaeT B
cajax, mapkax, Ha oropojax, Mmycroumax, Jyrax, IpuAOpOKHBIX KaHaBax, B TEIUIMLAX, MTAPHUKAX, TOTpe-
0ax u oBoIeXpaHWINIIAX. B pupoje BcTpeuaeTcst Ha TOWMEHHBIX JIyTaX U B IIMPOKOIMCTBEHHBIX JIecaxX.
3UMYIOT B OCHOBHOM SIiiIIa, HHOT/IA U OTAEIbHBIE B3pocible ocobn. CrapuBaHue W OTKJIAIKa SIHII TIPOIC-
XOIAT B CepeluHe JieTa U OCeHbIo. lIuTaercst 3eleHBIMH YacTAMH PACTeHMH, IUIOJAMH M OBOIIAMH.
Bpenur MHOTONMETHHM TpaBaM, OBOIIHBIM, STOJHBIM W JEKOPATHUBHBIM KylbTypaM. PacmpoctpaHenwue:
W3HAYaIhHO oOmTan B eBporeiickoi yactu ObBiero CCCP, B Kazaxcranm ObLT 3aBe3¢H M aKKIMMATH-
3UPOBAJICS B T'. ANMaThl © AJIMATHHCKOW OOJIACTH.

Pucynox 7 — Cnusens xenteiit Derocerassturanyi (Simroth, 1894)

Ha moisix KOpMOBBIX KyJNbTYyp B AJIMAaTHHCKOH 0oOJlacTH OBII OTMEUEH Ha IOCEBaxX JIIOLUEPHBI
¥ KyKypy3bl. MakcHMasIbHas 4HCIEHHOCTh Ha JIOIEpHE ObTa oTMedeHa 10 12 3K3./M°, Ha KyKypy3e 10
9 5K3./M".

Derocerasreticulatum (O.FMiiller, 1774) — Cnusenb ceTdaThiid. J[TMHA pacmnpaBICHHOTO Teja
cimmzHs 50-60 MM, mmpuHa 5-7 MMm. OKpacka enToBaro-Oenasi, cepas WM KpacHoBaTo-Oypas. Koxka
TUTOTHAsI, MOPIIMHUCTAsE U BMECTE C MaHTHEH MOKPHITA MHOTOYUCIIEHHBIMA MEITKUMHU YePHBIMH TSTHAMHA
win mrpuxamu (pucyHok 8). Kuiab octperii. CnuzHn Hamboliee aKTUBHBI B CYMEPEUYHO-HOUYHBIE Yachl
CYTOK, a JHEM — BECHOH M B MMaCMYPHYIO IIOTOy JIETOM. 3UMYIOT siilia 1 B3pocisie ocoou. [locaennue u3
MECT 3UMOBOK BBIXOJST B CEpeJUHE ampels — Hadaje Masl P CPEeJHECYTOYHOW TeMIepaType BO3ayXa
10-11°C. Ortkiamgka siI TPOUCXOIUT C HIOHA MO OKTAOph. OTKIAABIBAIOT WX B PHIXJIYIO W BIAXHYIO
nouBy Kyukamu 1o 10-20 mtyk B 8-10 mpuemos. OO6111ee KOMUYECTBO UL, OTIOKEHHBIX OJTHUM CIIU3HEM,
nmocturaer 150-200 mryk. Mosoabie 0COOM MOSIBISIOTCS MPUONM3UTEIBHO uepe3 2 Henenu. JKuByT 3-
4 ronma. Beesmabiidi BUA. Y pacTeHHUH MMOETAET MPOPACTAIOIINE CEMEHA, MOJIOABIC TIOOCTH, JINCThS, TUIOBI,
y I'pu0OB - MMIICIHIA M IUIOAOBBIC Teja. M3 KUBOTHBIX MOENAIOT YePBEH, HAXOISIIMECS B MOYBE SHIIa,
JIMYMHKY, UHOT/IA ¥ KYKOJIKM HAaCEKOMBIX, a TAKXKe SIMIa U MOJIOJbIe 0COOM Pa3IMYHBIX HA3eMHBIX MOJI-
mockoB. [loBpexnaer 3epHOBBIE, 3¢pHOO000OBEIE, TEXHUUECKHE, OBOIIHBIE, TUIOOBO-ITOIHbIC, KOPMOBEIC
KYJBTYpBI, CheT0OHbIe TPHOBI, a TaKXKe MapHUKOBBIE, TeIUIMYHBIC W OpaH)KepeiHble KyIbTypsl. Pacmpo-
ctpanenue: Epoma, [Ipubanrtuka, Ykpauna, EBpomnelickas dyacte Poccum, Kpeim, KaBkas, 3akaBkasbe,
Kazaxcran (3aBe3eH B I. AJIMAaThl M OKPY)KalOIIUE pPAaHOHBI AJTMATHHCKOH oOmactH, XpeOTwl Mie- u
Kynreit-Anaray), Kupruscran. 3aBe3en taxke B CeBepHyro u IOxuHy0 AMmepuky, ABctpanmio, HoByro
3enanauto, FOxHy0 AQpUKy.
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Pucynok 8 — Cnuzens ceruatsiit Derocerasreticulatum (O.F. Miiller, 1774)

UncneHHOCTh BUa Ha TOJSX KOPMOBBIX KyJIBTYp OblIa CpeHEN, JOCTUTas MaKCUMalIbHO 15 3K3./M
Ha II0CEBAX JIOLEPHBI, U 18 3K3./M’Ha MOCEBAX COH.

CewmeiictBo Bradybaenidae Pilsbry, 1934 — bpagu6enoBsie
Pon Fruticicola Held, 1838

Fruticicolalantzi (Lindholm, 1927) — CanoBas ynutka Jlaniu. PakoBuHa mapoBuaHas uiad KyoOa-
peBHIHAS, TOJCTOCTEHHAs, 3aBUTOK KOHWYECKHH, ¢ y3KOH BepmmHOW. OOOpOTOB PakOBUHBI 5-6, BbI-
MyKJbIX, C MEAJIEHHBIM U IUIAaBHBIM HapacTaHueM. OOH OKpacKH PaKOBUHBI XKENTHIN pa3HbIX OTTEHKOB C
3-Ms ciupajbHBIMUA KOPUYHEBBIMU JIeHTaMu. CpenHsas JeHTa Ooee yeTKasl, BEpXHsS U HIKHAS Pa3MbITHI
B Pa3IMYHON CTeneHH. BhIBalOT 3K3eMIUIIPHI CO c1ab0 BBIPAKCHHBIMU JICHTAMHU WM BoOOIIE Oe3 JIeHT,
TOTJa PAaKOBHHA COXPAaHSIET MHTEHCHUBHO OKpAIllleHHBIM (OH MM BOOOINE HE OKpaileHa (pUCYHOK 9).
Wnorna HaoOOpOT, NEHTHl Pa3BUTHI CIMIIKOM CHJIBHO, U PAaKOBHHA B LIEJIOM HMEET TEMHYIO OKPAacKy.
OObuTaer Kak B IPUPOAHBIX, TAK U B AaHTPOIIOT€HHBIX OMOIIEHO3aX — B OCHOBHOM Ha CPEIHETOPHBIX JIyrax,
no OeperaM py4beB U PeK, B y3KUX TEHHCTHIX YIIETbsIX, CaaX, OTOPOAax, MaJHCaJHUKaX, MOJSIX, OTKyAa
MOYKET MUTPUPOBATh HA OTKPBITHIE MECTa. B OTKPBITBHIX MecTaX JHEM HPSYETCs B Pa3IUYHBIX YKPBITHSIX —
0] KaMHSIMH, BaJEKHUKOM, MyCOPOM, B TPELIMHAX CKaj, ICPEBHEB U CTEH IOCTPOEK, JIMOO 3aKarbl-
BaeTCs B IMecYaHblil TpyHT. [Ipu upe3mMepHOi CyXOCTH JIETOM MOXeET BIAJaTh B CIITUKY, 3aKpbIBasl MJICH-
KON OTBepcTHE pakoBHHEI. [IuTaeTcs B OCHOBHOM 3€J€HBIMHU BBICIIMMHU PACTEHUSAMH, HO MOXKET IOEAATh
U JIMCTOBOW omaj, rpuObl U mmaiHuky. [loBpexxaaer pasmuyuHble caloBble, MOJIEBBIC M JIEKOPAaTHBHBIC
KyJIBTYPBI, BUHOTPAJ U IUIOA0BBIC. IIepeHOCUNK JIEHTOYHBIX, INIOCKUX U KPYIJIBIX T€IbMUHTOB — Iapa3u-
TOB ckoTa. Pacnpoctpanenne: FOxubrit u FOro-Bocrounsrii Kazaxcran (Mie-Anaray, JKeteicy-Anatay,
Kywnreii-Anaray, Uy-Unuiickue ropsl, Kuprusckuii xpeber, noiima p. Wie. r. AJMaThl 1 OKpeCTHOCTH, JIp.
HaceJICHHBIE IIYHKTH! AJIMAaTUHCKOH 00acTH ¢ IpHWIEraouMu TeppuTopusimMu), Keipraizcras.

Pucynok 9 — Canossie ynmutku Fruticicolalantzi (Lindholm, 1927) pa3Horo Bo3pacTa ¥ OKpacku
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Bun Obim 0TMEUEH Ha ToceBax BCeX KOPMOBBIX KYJBTYP, HO YHCICHHOCTh BCIOAY ObLila HEOONBIION,
JOCTHTask MAKCUMAIBHO 12 9K3./M° Ha IOCeBax JIIOTIEPHBI, 8 5Kk3./M* Ha moceBax cou, 10 dK3./M> Ha Ky-
Kypy3e H BCEro 5 9K3./M° Ha I0CeBaxX TPHTHKAJE.

Fruticicolaplectotropis (E. Martens, 1864) (pucynok 10). V3MeHUYMBBIA BHJ, COCTOSIIUNA W3 He-
CKONBKUX MoABHI0B. OKpacka pakOBHHBI TEMHO- WJIM CBETIO-KOPHYHEBAs C OCNBIMH BKPAILICHUSMH.
O6opoToB pakoBUHBEI A0 6,5. CKyJbIITypa paKOBHHBI B BHJIE TOHKHX YACTHIX JTOBOJIBHO PETYISPHBIX
peOpsiiek. B mepron akTUBHOCTH, OCOOCHHO BECHOM, BCTPEYAETCS BO BCEX OHMOTOMAX CO CTEMHON M
JYTOBOH pPacTUTENHHOCTHIO M KyCTapHWKaMu. HanOomnblryto MIOTHOCTh 00pa3yeT Mo KaMHSIMH BO3JE
MTOCTOSTHHBIX BOJOTOKOB. BO Bpems NeTHEW M 3UMHEH CHSYKH 00pa3yeT CKOIUIEHHS B OCBHIMSX, IIETSX
CKaJl ¥ TOJ OTACIbHBIMH KPYIHBIMH KaMHSIMH. PacTUTCIBHOSIHBIA BHJA, MHOTJAA BPEIUT ILIOJOBO-
ATOTHBIM KyJbTypam. Pactipoctpanenue: HOxnsbiit u FOro-Bocrounsiii Kazaxcran (Mne-Anaray, KyHrei-
Anartay Tepckeii-Anaray, Tamacckmii xpeber), Kupruscran, Tamxukucrtan, Y30ekucraHn, 3amaaHbIH
Kuraii, CeBepnast Munus.

Pucynoxk 10 — Fruticicolaplectotropis (E. Martens, 1864)

3a Bce roJlbl UCCIIEIOBAaHUHN TOJNBKO 3 3K3eMIUIsIpa 3Toro Buaa ObUIo HaiimeHo B 2018 1. Ha moceBax
JONEpHBI M con. BO3MOXHO, 4TO 3TH 0coOM OBUTM CIIy4ailHO 3aBE3€HBI HAa TONS C TPYHTOM HIIH
MOCAI0YHBIM MAaTEPUAIIOM, TIOCKOJIBKY YCTOWYHBOM MOy HE 00HAPYIKEHO.

OO0cyxneHue pe3yJbTaToB. Bcero Ha monsix KOPMOBBIX KyJNbTYp AJIMAaTHHCKOM 00yiacTH OBLIO
BBIABIICHO 9 BHIIOB MOJUTFOCKOB, OTHOCSIIUXCS K 4 pomam U 4 cemelictBam (Limacidae, Parmacellidae,
Agriolimacidae, Bradybaenidae). Hanbonpmmm pazHooOpa3ueM u3 HUX OoTinudaercs pop Derocerasus
cemeiictBa Agriolimacidae — 5 BWAOB, U3 KOTOPBIX BCIOLY JUAMPOBAN IO YHCICHHOCTH KaBKa3CKHM
cimsens Derocerascaucasicum (Simroth, 1901) (o 210 5k3./m” Ha mronepHe, 10 105 5x3./M” Ha KyKypy3e,
110 96 9K3./M” Ha coe U 10 85 9K3./M” Ha TPUTHKasIe). Bce OHH SBISIOTCS MBa3HBHBIMHI — PACIIPOCTPAHHB-
IIMMUCST B pe3yibTaTe ACATEILHOCTH YeNOBEKa, M CEPbE3HBIMH BPEAUTENSIMH CENbCKOTO XO3AHCTBA,
MOBPEKAAIOLUIMMU Pa3HOOOpa3HbIE 3€PHOBBIC, 3€pHOOOOOBBIC, KOPMOBBIE, MJIOAOBO-SITOAHBIE U TEXHH-
Yyeckue KyJabTypbl. OHU CITOCOOHBI HAHECTH CEPbE3HBIN YKOHOMUYECKHH yIiepO He TOIBKO MOBPEXKIAs
noezasi pacTeHUsl, HO W SBIISISICH IEPEHOCUMKAMH TEJIbMUHTOB — KPYTJIBIX, IUNIOCKHX M JICHTOYHBIX Yep-
BeH - Mapa3uToB Yel0BeKa U JOMAIIIHETO CKOTA.

JlBa BMAa KyCTapHHKOBBIX YIHTOK W3 poma Fruticicola cemeiictBa Bradybaenidae m cimsuu
Candahariarutellum Hutton, 1849 (Parmacellidae) u Turcomilaxturkestanus (Simroth, 1898) (Limacidae) —
abopureHHble ajsl roro-soctoka Kazaxcrana m Cpeanedt Asum BuIbL. UUCIEHHOCTH BCEX APYTHX BBISAB-
JIEHHBIX BUIOB Ha3eMHOW MallakopayHbl OblJa OTHOCHUTENHFHO HE3HAUMTEIBHOHW, 3a WCKIIOYEHHEM
KaBKa3CKOTO CIIM3Hs. B criry mMoromgHo-KIMMaTHYECKUX YCIOBUH (BBICOKAsl BIAYKHOCTH M YAaCTHIE TOXKIH),
2016-2017 tr. B Hayaie OKAa3aJUCh OJATONMPUSATHBIME JUIS Pa3BUTHS M Pa3MHOKEHHUS BpeIUTENeH W3
KJlacca OpIOXOHOTHX MOJUTFOCKOB. OIHAKO CHIIBHOTO Bpella OHU HAaHECTH HE CMOTJH, TOCKOJNBKY HOXK-
JUTHBAsl TIOTOZla CMEHWIACh CHJIBHOW >Kapol, HEOIarompHWsITHO BO3ACHCTBOBABIICH HAa WX JKH3HEIES-
TenbHOCTh. ONMHAKO Tpu OoJiee ONATONPHUATHBIX YCIOBUAX NMPHYMHIEMBIH HA3€MHBIMH TacTPOIOJaMH
yiep0o MOXKeT OBITh ropaszno olyTumee. MUTpUpys C OZHOTO pacTEeHHsl Ha JPYroe, MOJUIIOCKH CIIO-
COOCTBYIOT pacCHpOCTPAaHEHHIO CPEIH CelbCKOXO3SHCTBEHHBIX KYIBTYp Pa3INYHBIX (UTOMATOTCHHBIX
3a00JIeBaHUI - TSITHUCTOCTH, CEPOM THUWIIH, JIOXKHOW MYYHHUCTOH POCHI, GUTOPTOpO3a, BUPYCOB KapTO-
¢ens u np. Kome Toro, oHM B OTAMYHE OT BPEAHBIX HACEKOMBIX, YCTOHYMBBI K HU3KOH TeMIeparype u

— 8 ——
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MOBBIIIICHHON BJIAYKHOCTH, ¥ MOTYT TOBPEXKIATh PACTEHUS AaKe NMPH TAKUX IOTOTHO-KIMMATHYECKUX
YCIIOBUSIX, KOTJIa HAaCEKOMBIE-BPEAUTENN HEaKTHBHBI WM TIOABEPKECHBI 3a00JeBaHHSM, BBI3BAHHBIMH
HTOMONATOTEHHBIMA MHKPOOpPraHU3MaMH. MHOTHE TOBPEXKIEHHS CEbCKOXO3IHCTBEHHBIX W JIEKOpa-
TUBHBIX PACTCHUH, HAHECEHHBIE B MPOXJIAIHYIO U BIAXHYIO MIOTOly, IPUIIHCHIBAEMbIE TYCEHHUIIAM Yelrye-
KPBUIBIX, )KyKaM WM JPYTHM BPEIUTENSM, YaCTO HA CAMOM Jiejie HAHECSHBI Ha3eMHBIMH TaCTPOIIOAAMH.

W3 oOcnenoBaHHBIX HaMU KOPMOBBIX KYJIBTYpP B AJMAaTHHCKOH 00JacTh HanOOJbIIEMY IOBPEX-
JEHHUI0 MOJUTIOCKAMH MOJBEPralich JIOUEPHA U COsl — pacTeHUs ¢ Ooyee HeXXHBIMH, COYHBIMU U JIOCTa-
TOYHO TYCTBIMH JIUCTHSIMH, MIPEJOCTABISIBIINMHU TacTPOIIOIaM YOEKHUIIE OT COTHEYHOTO CBETa M BBICO-
KYIO BIQ)XHOCTh Y OCHOBaHUs cTebmneil. Kykypysa Oblia Ha cpegHeM MecTe 10 IOBPEXKIEHHOCTH, IIPUIEeM
MOCEBBI MOJMBHOM KYKYpy3bl CTpalaid OT MOJUTIOCKOB OoJiee CHIIBHO, YeM NpPHU KanelbHOM OPOIICHHH.
OT0 00BsACHSAETCS TEM, YTO Ha MOJMBHBIX 3€MIIAX Ui HAa3eMHBIX TacTpOIOJl yCTaHABIMBAJICS Oojee
OJIaTONIPHUATHBIA PEXUM B OTHOIICHWH BIAXHOCTH, M TaM WX KOHIIEHTpAIUs Bo3pacTaia. |puTHKaie
CPaBHUTEIBHO MaJIO TIOBPEKAATIOCH MOJUTIOCKaMH. [10BpexIeHus 1aXKe B MEPUO] BCXOIOB M KOJIOIICHHS,
KOTJla TaCTPOIObl COCKAaOIMBAIIM BAOJb JKUIIOK apEHXUMY JIMCTA 371aKa, ObUTM He3HaYUTeNbHBL. [10604-
HBI BpeJl OT Ha3eMHBIX MOJUTIOCKOB 3aKJIFOYAETCs B CHIIBHOM 3arpsS3HEHHH UMH PACTUTEIBHOM CEIIbX03-
MPOAYKINY CITU3bI0 U dKCKpeMeHTamu. Hanbomnee BpeTOHOCHBIMU M3 BBISBICHHBIX TaCTPOIOJ SBIISIOTCS
cnu3Hu pona Deroceras, B CUTy CBOGH MHOTOUMCIICHHOCTH M DKOJOTMYECKOH mmacTuaHocTH. [Ipemapats
Ha OCHOBE METajbJeTH/la TOKCHYHBI JUIS HEIENEeBhIX OECIO3BOHOYHBIX M TEIJIOKPOBHBIX, U HE MOTYT
MPUMEHATHCS HAa TIOCEBAaX KOPMOBBIX KyJbTyp. OOHOW W3 BO3MOXKHBIX aJbTEPHATHB MOXKET OBITh
Oouomornueckuii mpemapar Nemaslug® nHa ocHoBe HeMmaroawl Phasmarhabditishermaphrodita (A.
Schneider, 1859), xotopeiii B HacToslee BpeMsi mpoiaercss B 15 eBpONelCKuMX CTpaHax M HIMPOKO
HCIONIB3yeTcs pepMmepaMu U cagoBogamu [32]. [IpemapaT Bo3aeHCTBYET TOIBKO Ha CIIM3HEH U YIUTOK, HE
NPUYHHSS Bpeaa HelleJIeBoi GayHe — JOXKIEBBIM YepBsIM, HACEKOMBIM, TOYBEHHBIM KileniaMu jp. s ero
MPUMEHEHUS HY>KHO Oy/eT MPOBECTH COOTBETCTBYIOIINE UCIIBITAHUS Ha TeppuTopun Kazaxcrana.

BeiBoapl. B AnMatuHCKOW 00JIacTH Ha TOCEBaX KOPMOBBIX KYIBTYP BEISBICHO OTHOCHUTEIHHO
HEOOJBIIIOE BUIOBOE pPa3HOOOpa3ue Ha3zeMHOW MajakodayHbl. boible mojaoBuHBI BHUAOB (5) u3 ee
COCTaBa SIBJIAIOTCS HHBA3WBHBIMH, 3aBE€3EHHBIMH YEIOBEKOM, M BPEIST KaK PACTEHUEBOACTBY, TaK U JKH-
BOTHOBOJICTBY. M3 4 abopuTreHHBIX BUIOB 2 — cnu3eHb 1urcomilaxturkestanus (Simroth, 1898) u ynurtka
Fruticicolaplectotropis (E. Martens, 1864) o0HapyXeHBI B EIUHHUYHBIX KOJIHYECTBaX. BeposTHo,
HEMHOTHE HalJIGHHBIX 0COOU JaHHBIX BHJOB OBLIM CITy4YaiHO 3aBE3CHBI Ha TOJIS C TPYHTOM HIIU 110Ca104-
HBIM MaTepHaioM, MOCKOJIBKY YCTOHYHMBOM CaMOBOCIIPOM3BOISILECHCS MOMYJISIIUA OTMEUYeHO He Obu1o. U3
BCEX BHJIOB HAa3eMHOH Manako(ayHbl Ha IMOJSIX KOPMOBBIX KYJIbTYP IOMHHHPOBAJ IO YHUCIEHHOCTH
KaBKa3CKkui cnm3eHb Derocerascaucasicum (Simroth, 1901). Ilo Bceli BHAMMOCTH, NaHHBIM BUO B
arpoleHo3ax BBITECHSET KaKk a0OpHUIeHHBIE BHIBI HazeMHBIX ractponof (Fruticicolalantzi (Lindholm,
1927), Candahariarutellum Hutton, 1849), Tak u npyrue OnmM3Kue K HEMY WHBAa3UBHBIC BUIBI CIH3HEN
(Derocerasagreste (Linnaeus, 1758), D.laeve (O.F. Miiller, 1774), D.sturanyi (Simroth, 1894),
D.reticulatum (O.F. Miiller, 1774)). B Cnucke nectunuaoB (sA0XUMHKAaToB) [14], pa3pelieHHbIX K
NpUMEHEHUI0 Ha TeppuTopuu Pecmybnmkm KaszaxcraH, IpOTHB MOJUIIOCKOB HE 3aperHCTPUPOBAHO HH
OJIHOTO TIperapaTa — HH XUMHYECKOTO, HH OMOJIOTHYECKOTO cpeicTBa. Takum oOpa3oMm, HE0OXOIUMO
MpPOBEJICHHE NANBHEHITNX HMCCICAOBAHHN C IIETbI0 MOUCKA JNEHCTBEHHBIX W YKOJOTHYECKH Oe30IMacHbBIX
METO/IOB OTPaHUYEHUS UX YUCICHHOCTH.

HUcTounuk puHAHCHPOBaHNS HCCIeA0BaHUIl. PaboTa MoATroTOBIEHA B paMKaxX BBIITOJIHEHUS padoT
o OropkeTHOM mporpamme 217 «Pa3sutne Haykm» moanporpamme 101 «IIporpamMmMmHo-TieieBoe (hHUHAH-
CHpOBaHUE CYOBEKTOB HAyYHOW W/WIIM HAYYHO-TEXHUYECKOW JESITENbHOCTH» 10 npuopurery «Hayka o
xuzany, mo HTII 0206/I1L® «HHOBanmMOHHOE HAaydYHO-TEXHHWYECKOe obOecrieueHrne (hPUTOCaHUTapHOM
OesomacHoctn B PecmyOmmke Kasaxcram», pasgen kanenmapHoro riaHa:«Pa3paboTka u BHenpeHwme
WHHOBAIIMOHHBIX SKOJIOTHYECKU OE3BPEIHBIX TEXHOIOTHH 3alUThl PACTCHUNY.
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AJIMATBI OBJIBICBIHBIH MAJI A3BBIKTBIK JAKBIJIJAP TAHAIITAPBIHBIH
KEP YCTIM AJTAKO®AYHACBI (MOLLUSCA, GASTROPODA)

AHHOTAamMsA. AJMaThl OOJNBICHI MANa3bIKTHIK AaKbUIIAPIBIH (MKOHBILIKA, MaiOypIIak, >Kyrepi, TPUTHKAIE)
TaHaNTapBIHJIA XYPTi3UIreH 3epTTeyNepaiH HoTmxKeciHae 4 Tybicka xoHe 4 TykpiMaacka (Limacidae, Parmacellidae,
Agriolimacidae, Bradybaenidae) »xarateiH xepycTi mManakodayHaHBIH 9 Typi aHbIKTangsl. OHBIH KYpaMBIHIAFBI
JKapTBICBIHAH KOl TYpi MBa3HWBTI OOJBIN KeleHdi, KOHE OCIMIIKTepre, COHBIMEH KaTap MallapyanlbUIGIFbIHA 3HSH
TUTI3e/ll, COHBIMEH KaTap, oJiap TeJIbMUHTTEP/IH - JOMANAK, JKAIMAK JKOHE TACHAJbIK KYPTTap/bl TACKIMAN/AYIIIbI-
napsl Oosbin Tabbuiaabl. JKepritikTi TOpT TYpiHiH ekeyi - wblpbiuteiiap Turcomilax turkestanus (Simroth, 1898)
xoHe ynyiap Fruticicola plectotropis (E. Martens, 1864) Gipmi-kapbiM Meuiiepae TaObu1abl. BajKiM, aTaiMbiil
TYPJEPAiH OKiIAepl TaHamTapra TOMBIPAK HEMECEe €ric MaTepualgapbIMEH Ke3IeHCOK OKemiHi, ce0edi, olapabiH
©31H-631 MIBIFAPAThIH MOMYJAIMsIIAphl OalkanMassl. Malla3bIKThIK JaKbUIAAPIbIH TaHANTAPBIHAA JKEPYCTI Maja-
Ko(ayHaHBIH OapJIbIK TYPIHCH CaHJBIK MeJIIepi OOMBIHIIA KayKa3bIK MIBIpEITap Deroceras caucasicum (Simroth,
1901) (xompimka ericrepinme 210 nana/m> neitin, xyrepige 105 ,HaHa/Mz, MaiiOyprirakra 96 nana/m> KoHe TPUTH-
kanezne 85 nama/m’ jieiiin) GackiM GOJIBIN Keii. ArpoleHo3aapaa Oysl Typ KeprimikTi kepycTi racTporoaTapsl
(Fruticicola lantzi (Lindholm, 1927), Candaharia rutellum Hutton, 1849), coHplMeH Karap OFaH JKaKbIH
IIBIPEIITAPABIH UBa3UBTI TYpiepiH (Deroceras agreste (Linnaeus, 1758), D. laeve (O.F. Miiller, 1774), D. sturanyi
(Simroth, 1894), D. reticulatum (O.F. Miiller, 1774)) pireicTeipansl. TekcepiareH Mana3bIKTHIK JaKbUIIAPIBIH iITiH-
Jle MaiOypIIaK KoHe KOHBIIIKA JaKbUIIAPEl YITyIapJad aca KeOipek 3aKpIM mIeKTi. JKyrepi JakpUIBl opTama gope-
KeJle 3aKbIMIAJIbI, COHbIH IlIHJE, TaMINbUIANl CyapylaH Kepl cyapMalbl TaHaNTapbl KeOipek 3akbiMIaHibl. EH
TOMEH 3aKbIMJaHFaH TPUTHKAJE NaKbuibl 00l Kasakcran PecnyOnukachlHbIH TEPPUTOPHUSICHIHIA PYKCAT ETUIreH
necTUIUATEPiH (YIBIXUMUKAT) TI3IMIH/IE JKEPYCTI TacTpONoOATapFa Kapchl Oip/e-0ip MOJUTIOCKOLUA TipKeJIMEereH.
OcbIFan opaii, Oonamiakra oJlapAblH CaHIBIK MOJIIEPIH TOMEHIETETIH SKOJOTHUSUIIBIK TYPFhIIa Kayilci3 Tociinepai
i3[ecTipy MaKcaThIH/1a 3ePTTEY KYMBICTAPBIH KaJIFACTBIPY KaXKeT.

Tyiiin ce3mep: >xepycTi ManakodayHa, OaybipaskTsl yiyiap, Gastropoda, Mollusca, Typ Kypambl, Maja a3bIK-
TBIK JaKpuiiap, Anmatel 00ubichkl, KasakcTaH.
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