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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-




Uszeecmus Hayuonanvuot Akademuu nayk Pecnybnuku Kazaxcman

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.

n. n. TeMpemeBI, A. B. Areenxo', . H. Carut?

'TOO Kazaxckuii Hay4HO-HCCIIEI0BATEIBCKMIT MHCTHTYT 3ALUThI ¥ KAPAHTHHA PACTCHHIL
M. XK. JKuembaesa MCX PK, Anmarel, Kazaxcran,
*Kasaxckuii HALMOHANBHBIN arpapHbIil yHHBepcuTeT, AnMathl, Kasaxcran

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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