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LUMBRICIDAE SPECIES COMPOSITION IN THE SOILS
OF THE FOOTHILL BEYOND ILE ALATAU REGION

Abstract: This article discusses the species composition of earthworms in the soils of the beyond Ile
Alatau region. The role of earthworms in the soil is quite large. First of all, it is worth noting their loosening
and structuring activities. During the movement process, these soil invertebrates mix a huge number of small
fractions of soil. The loosening activity promotes moisture and sufficient oxygen. The most important is the
destructive activity and enrichment of soils with active substances, as enzymes. The study of lumbricides
began from the time of Charles Darwin, and is still of great importance the essence of such invertebrates in
zoology.

Scientific researchers had been carried out over two years (2018-2020) during the active vegetation of
plants on the soils of the highest point of the beyond Ile Alatau region - in the peak of Talgar.

As aresult of the conducted research, the following earthworm species from the Lumbricidae family were
found: Octolasium lacteum, Eisenia foetida, Eisenia nordenskioldi, Nicodrilus caliginosus, Nicodrilus longus,
Lumbricus rubellus, Lumbricus terrestris, Dendrobaena octaedra. The most common species are Lumbricus
rubellus and Nicodrilus caliginosus, and the rest are less common. In the seasonal dynamics of earthworm

numbers, two peaks of activity were observed - in early June and at the end of August.
Key words: lumbricidae, soil, invertebrates, foothill beyond Ile Alatau region, species composition,

seasonal dynamics.

Introduction. In damp weather, especially after
rains in large quantities appear on the surface of the
soil, crawl along garden paths, lie on the bottom
of puddles and even on asphalt all well-known
earthworms. Earthworms, or Lumbricidae - a family
of oligochetes, live in the soil, single species lead a
woody or semi-aquatic lifestyle.

Earthworms are of great importance in soil
formation, which was first noticed by Ch. Darwin.
Since then, many works have been appeared on
the role of soil animals in soil formation. Soil
invertebrates are of great importance and form the
basis of terrestrial ecosystem communities. So, in
forests and meadows, soil animals make up 90-95%
of biomass and species composition. In fields, they
account for up to 99% of biomass [1].

Among the various forms of influence of
lumbricides on the soil, first of all, we can note their
loosening and structure-forming activities. During
the movement process, these soil invertebrates mix a
huge number of small soil fractions. Thus, earthworms
can process from 50 to 350 tones per hectare of soil
annually. The loosening activity of lumbricides,
as well as other invertebrates, leads to the fact that
the soil acquires a high porosity, which contributes
to the intake of moisture and a sufficient amount of
oxygen. By laying passages in the soil, they come
into direct contact with mineral particles of the soil,
which have different effects on them depending on
the mechanical composition and aggregate state of

the particles [2].

The destructive activity of soil invertebrates is
especially noticeable in forest biogeocenoses. On the
surface of the soil in forests annually receives about
3-5 tons of vegetation per hectare, which is disposed
of by animals and microorganisms. As a result of the
life of soil invertebrates, the soil is enriched with
the products of their metabolism. Animal excrement
becomes centers of microbiological growth. Soil
animals act as accelerators of the humus formation
process, cleansing the soil from the huge mass of
organic matter entering its surface [3,4].

The main factor determining the rate of
decomposition of organic substances is microclimatic
conditions, which are characterized by high
dynamicity on the surface and relative stability in
the depth of the soil. The rate of organic degradation
also depends on the chemical composition of the
substrate. So, the presence of resins and phenols in it,
inaccessible to most destructors which slows down
the decomposition process. In this regard, according
to the observations of B.R. Striganova (1980), the
decomposition of the defective is slowest. Among
the preferences, the first is the fall of herbaceous
plants, then the fall of birch, aspen, currant and other
deciduous crops, and, finally, coniferous fall [5].

Earthworms feed on dead plant remains,
involving deciduous fall in the soil, and contribute
to egogumification. During digestion in the
intestines of earthworms, fiber decomposition
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and partial mineralization of plant tissues occur.
Worms stimulate the development of a number of
groups of microorganisms. So according to M.S.
Gilyarov and D.A. Krivolutsky (1985), the number
of microorganisms in worm excrement is much
higher than in the surrounding soil. Due to this,
the soil is enriched with enzymes, which activates
a number of important elements of plant nutrition
[6-8]. Understanding the importance of the role of
earthworms, and their little knowledge in the south
of Kazakhstan, we decided to study them in the soils
of the foothills beyond Ile Alatau region.

In climatic terms, the beyond Ile Alatau region
can be divided into several geographical belts located
«floors» one above the other. The first - from 1000 m
to 1700 m - garden-steppe, covers a vast area from
the mouth of the Malaya Almatinka River valley to
Gorelnik. The second - meadow-forest - is located in
the range from 1700m to 2700m. It is characterized
by a wide distribution of coniferous forests and
pronounced features of the mountain climate. From a
height of 2700m to 3100m, high mountain meadows
of the subalpine belt stretch. The last, alpine belt (lies
above 3100 m) - a kind of mountain Arctic - a clump
of showers, bare rocks, blue glaciers and eternal
snow [9].

The purpose of our research is to determine the
species composition of lumbricides in the soils of the
foothill beyond Ile Alatau region.

Material and research methods. Studies have
been conducted over two years (2018-2020) during
the active vegetation of plants, i.e. from May to
September, since it was during this period that the
largest activity of pedobionts was observed. Work
has been conducted at the Institute of Zoology of
MES of Kazakhstan Republic.

The accounting of soil mesofauna was carried out
by the method of soil excavations recommended by
M.S. Gilyarov, generally accepted in soil-zoological
studies.

When collecting invertebrates from a soil sample,
each group of representatives of the soil mesofauna
was taken so as to ensure their best fixation (Gilyarov,
1965; Striganova, 1987). Earthworms were fixed with
a weak (0.5%) formalin solution. All material was
precisely labeled, where the date of excavation was
noted, the names of the area, the characteristics of the
site, the number of the sample in the numerator and
the layer in the denominator, followed by a cameral
determination of group affiliation. To identify the
lumbricidae species composition scientists used
the definitive tables of T.S.Vsevolodova-Perel, B.
Matveeva [10-12].

In the process of the study, a number of indicators
at the population level were taken into account:
species composition, species number, density -
the number of individuals per unit area, biomass
lumbricide of the studied biogeocenoses. Accounting
for lumbricides was carried out on the soils of the
highest point of the beyond Ile Alatau region - in the

peak of Talgar, to the Subalpine belt.

The results of the research. We have discovered
the following species of earthworms from the family
Lumbricidae: Octolasium lacteum, Eisenia foetida,
Eisenia nordenskioldi, Nicodrilus caliginosus,
Nicodrilus longus, Lumbricus rubellus, Lumbellus
terrestris, Dendrobaena octaedra. The most populated
soil horizon is from 5 to 15 cm.

The most widespread species is Lumbricus
rubellus which can reach a length of up to 50-150
mm, a width of 4-6 mm. Pigmentation on the dorsal
side is purple, the front end of the body is especially
strongly pigmented, and the tail end is flattened. It is
a bedding species that prefers moist, peregrine-rich
soil. Lumbricus rubellus occurs at a depth of 5 cm in
an amount of 52 per square meter of them.

Another single species from the genus Lumbricus
type Lumbricus terrestris. Body length from 12 to 30
cm, torso front red, back pale. It lives in deeper layers
of soil, being a mink. This species also prefers soils
rich in overfishing.

The Nicodrilus caliginosus species has also been
discovered. It occurs in large quantities in all soils,
which is associated with the ability to go to the depth
and in a state of anabiosis to wait out unfavorable
conditions. Nicodrilus caliginosus lives in the dry
steppe zone, the vegetation of which is represented
by loch, elm, tamarisk, lomonosus; wormwood,
slush, licorice, cereals, chicory, water pepper and
others are found. Under these conditions, Nicodrilus
caliginosus dominates in number (up to 59 per square
meter of them at a depth of up to 6 cm).

From the Eisenia type, a species was discovered
— Eisenia fetida, 40-130 mm long, 2-4 mm wide
and FEisenia nordenskioldi, belong to soil-bedding
species. Eisenia fetida dominates in number (13 per
square meters of them). It is distributed to a depth
of 10-15 cm. This species is characterized by high
fertility and endurance, easily adapts to various
environmental conditions.

The occurrence of Octolasion lacteum is quite
low, the length of which reaches 30-180 mm, and
the thickness is 2-8 mm. This species has practically
no pigment, although most often there are light gray
specimens with a bluish tint. Octolasion lacteum is
able to live in overwetted soils and endure a long
period of oxygen deficiency. It should be noted that it
is relatively rare, mainly in soils with relatively high
humidity.

From the Dendrobaena family, a species of
Dendrobaena octaedra 25-40 mm long and 2-4 mm
thick has been discovered, having a bluish pigment
with a metallic gloss. Dendrobaena octaedra is a
typically forest species, as it is found in mixed forest
and birch bark, where forest litter is developed. They
are found in the soils of maple plantings, live mainly
in the surface layer of soil at a depth of 2 cm reaches
a number of 29 per square meter of them.
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Figure 1 - The occurrence of lumbricides in the
soils of the foothills beyond Ile Alatau region

According to the above presented diagram, it
can be concluded that the most common species are
Lumbricus rubellus and Nicodrilus caliginosus, other
species are found in smaller quantities.

It is confirmed the belonging of the studied
species of earthworms to two morpho-ecological

types.
1. The first type includes Lumbricidae, using fall

2. The second morpho-ecological type includes
lumbricides using soil peregrine (Lumbricus rubellus,
Eisenia foetida, E. nordenskioldi, Dendrobaena
octaedra). They are less moving than worms that feed
on plant residues, and often have a more primitive
tufted type of arrangement of muscle fibers in the
longitudinal musculature of the body wall.

Conclusion. Anthropogenic factors have a
significant impact on the number and species
composition of earthworms, such as: repowering,
trapping, adding fertilizers to the soil, removing
foliage in steam zones, burning grass.

As a result of the study, it was revealed that
bedding and own-soil (upper and middle-tier) species
are dominant. In the seasonal dynamics of earthworm
numbers, two peaks of activity were observed - in
early June and at the end of August.

In conclusion, we would state that studies which
have been conducted proved that the distribution of
earthworms in the soil profile is determined by the
ecological characteristics of a particular species, as
well as, the quantitative composition of a species,
depends on the soil conditions. Related species live
at different depths of the soil profile.

and slightly dispersed plant residues (Octolasium
lacteum, Nicodrilus roseus, Nicodrilus caliginosus,
Nicodrilus longus).

I. Cepidekkbizbl, b.K. EcumoB
Abaii areramarel Kaz¥Y 1TV, Anmarel kanacel, Kazakcran
E-mail: gulzynat@mail.ru, esimov.bolat@mail.ru

IUVIE ATATAYbBI BOKTEPIHIH TOIIBIPAT BIHJIATbBI
JIOMBPULIUATEPAIH TYPIIK KYPAMBI

Annorauus. byn wmakanaga Ine Amnartaybl TONBIPaFrbIHAAFbl >KayblH KYPTTapAbIH TYPIIK Kypambl
KapacThlpbuiaabl. TombIpaKTarhl sKayblH KYPTTAPbIHBIH Pl Te YiIKeH. EH aiupIMeH, oapblH TONbIPAKThI
KOTICBHITY K9HE KYPbUTBIMBIK KbI3METIH aTal ©TKeH keH. Ko3Fablc Ke3iHae 0yJ1 TONbIPaK OMBIPTKACHI3Aaphl
TOIBIPAKTHIH KONTEreH Ycak (pakuusuiapblH apajacTeipaibl. KOINCBHITY KbI3METI BbUIFadl MEH OTTETiHIH
KETKITIKTI MeJIepine bIKnai etefi. JlecTpyKTuBTi OelIceHaiiri MeH TONbIPaKThl PEPMEHT CHAKTHI OesIceH i
3aTTapMeH OalibITy KbI3MeTi Je MaHbI3abl. JlromOpunmarepai 3eprrey Y. [lapBuHHIH 3amMaHbIHAH Oactay
aublr, OYriHri KyHre AeiiH ©3eKTUIIrH KOFAITKaH JKOK.

3epTTey KyMbICTaphl eKi skbut 0otk (2018-2020 xoK.) eciMaiKTepiH OelceH i ecin — eHyi ke3iHae, [ie
AnaraybIHbIH €H OuiK HyKTeci-TaaFap MIBIHBIHBIH TONBIPAFBIHAA KYPTi31IL.

3eprrey HoTmkecinae Lumbricidae TykbIMIac KypTTapbIHBIH Kesieci Typiaepi anbikTanabl: Octolasium
lacteum, Eisenia foetida, Eisenia nordenskioldi, Nicodrilus caliginosus, Nicodrilus longus, Lumbricus rubellus,
Lumbricus terrestris, Dendrobaena octaedra. Ex ken Tapanran Typinep - Lumbricus rubellus xone Nicodrilus
caliginosus, an KaJFaH Typiepi a3 Menuepae kesneceni. Kyprrap caHbIHBIH MayChIMABIK THHAMUKACBHIHA
OeNCeHIITIKTIH €Ki IIBIHBI — MayChIM allbIHBIH OaChIHA KOHE TaMbI3JIbIH COHBIH/IA OalKaIlIbl.

Tyiiin ce3nep: noMOpHLNA, TONBIPAK, OMBIPTKAch3Aap, line Amaraysl OexTepi, TYPJiK Kypambl,
MayChIM/BIK JHHAMHKA.

I'. Cepubexkbisbl, b.K. Ecumos
KasHITY um. Abas, . Anmatel, Kazaxcran
E-mail: gulzynat@mail.ru, esimov.bolat@mail.ru

BUI0OBOM COCTAB JIIOMBPUIIUAOB B ITIOYBAX
HNPEATOPUUA 3ANTTUUCKOI'O AJIATAY

AnHoTaumsi: B cTarbe paccMaTpuBacTCsl BHIOBOH COCTaB JIOXKIEBBIX YEpPBEU B MOUYBAX 3aMIIMICKOTO
Anaray. Pomp moXIeBBIX dUepBell B IOYBE JOCTATOYHO BenuKa. lIpekae BCEro, CTOMT OTMETHTh HX
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PasphIXJISIONIYI0 U CTPYKTYPOOOpa3yIoLylo AesATeNbHOCTh. B mporecce mepenBHKEeHUs] 3TH TOYBCHHBIC
0eCIO3BOHOYHBIC TIEPEMEIIMBAIOT OTPOMHOE KOJMUYECTBO MEJKUX (pakuuil moussl. Paspbixisromas
JESITeNbHOCTh CIIOCOOCTBYET TMOCTYIUICHHIO BJIarM M JIOCTaTOYHOTO KOJHMYECTBAa Kuciopoaa. Takxke
HEMaJIOBA)KHA IECTPYKLIMOHHAS JESITEIbHOCTh U 00OTallleHNE 1T0YB aKTUBHBIMH BEILICCTBAMH, TAKUMH Kak
¢depmentsl. Uzyuenne moMOpuLIua0B Hadanoch co BpeMeH Y.JlapBruHa M 1o cel JeHb HE TEpsSeT CBOIO
aKTyaJbHOCTb.

UccnenoBanust mpoBogmiuch B TedeHue nByx JieT (2018 - 2020 rr.) Bo BpeMsi aKTHBHOW BeTETaIUH
pacTeHni Ha ITOYBaxX CaMOW BBICOKOW TOUKH 3amyniickoro Anaray — B nuke Tairap.

B pesynbrare uccienoBaHus OOHApY:KEHBI CIICAYIOIIME BHUABI JOXKACBBIX YepBeH M3 ceMelcTBa
Lumbricidae: Octolasium lacteum, Eisenia foetida, Eisenia nordenskioldi, Nicodrilus caliginosus, Nicodrilus
longus, Lumbricus rubellus, Lumbricus terrestris, Dendrobaena octaedra. Haubonee pacrnpoctpaneHHBIMU
BuaaMu sBistiorcst Lumbricus rubellus u Nicodrilus caliginosus, a ocTanbHble BUABI BCTpeyaroTcs pexe. B
CE30HHON TMHAMUKE YMCICHHOCTH JIOK/IEBBIX YepPBeH HAOMIONAIOCh [IBa MK aKTUBHOCTU — B Ha4YaJle UIOHS
U B KOHLIE aBTYCTa.

KaroueBbie cjioBa: TOMOpUITHI, 1T0YBa, OSCIIO3BOHOUHBIC, IPEATOpHUNA 3aMIHIICKOTO AJlaTay, BUAOBOM
COCTaB, CE30HHAs TNHAMUKA.
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