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The research was carried out for 3 years in the steppe biotopes of the bottoms of the Ahaymany, Bar-
nashivsky, Green, Big Chapelsk, and Small Chapelsk depressions of the Dnipro — Molochna interfluve.
Based on visual inspection and processing of space images, the degree of anthropogenic transformation
of these ecosystems is analyzed. The highest percentage of plowing is characteristic of the Ahaymany de-
pression, which occurred in the last 10 years. Among the factors that significantly affect the nesting birds
of the steppe complex are also the continuous low mowing of grass (Green depression) and overgrazing of
livestock — Small Chapelsk depression.

The nesting density of background steppe species was determined, the highest density of Alauda ar-
vensis in different years is characteristic of Ahaymany (245,2 pairs /km?) and Barnashivsky depression
(211,2 pairs /km?), and Melanocorypha calandra — for the Big Chapelsk depression (140,1 pairs /km?).
Stable is only the territory of the Big Chapelsk depression the protected regime under moderate grazing
load of wild ungulates. A positive correlation was established between the values of steppe habitat area
and Alauda arvensis nesting in the Ahaymany, Barnashivsky, Small Chapelsk, and Green depressions
and, accordingly, a negative dependence for Melanocorypha calandra.

Keywords: ornithocomplex, Passeriformes, anthropogenic transformation, biodiversity, agroland-
scape.

INTRODUCTION

In recent decades, the southern steppe re-
gion of Ukraine has again undergone significant
changes, then the activation, then the decline
of human impact on the remnants of natural
ecosystems. Natural processes in the southern
steppes, which have formed the modern fertili-
ty potential of the agroecosystems, are entirely
disrupted. First of all, this is accompanied by the
loss of quantitative and qualitative characterist-
ics of species biodiversity, which has shaped the
mechanisms of sustainable functioning over the
centuries. For species diversity that is not used by
humans, leaving only those areas that its charac-
teristics are unsuitable for intensive agricultural
production. One of such territories is depressions
in the interfluve of the Dnipro — Molochna. And
itslargest depression ecosystems are included in
the objects of the Emerald Network [1—4].

At the same time, these remnants of na-
tural ecosystems are significantly affected by
exogenous and endogenous processes, most of
which are again associated with human activities.
In particular, complete plowing of catchment
basins, over-regulation of beams that filled the
bottoms of depressions, mowing of natural gras-
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ses, unbalanced grazing of ungulates, mowing
of grasses, and in protected areas — a kind of
reserve succession [5; 6]. Each of these factors has
a mainly negative impact on ornithocomplexes,
which can be traced in the number of species,
density, and biomass.

The aim of the work is to establish changes
in the ecology of two background steppe bird spe-
ciesin the depression ecosystems of the Dnipro —
Molochna interfluve under the influence of an-
thropogenic transformation.

ANALYSIS OF THE LAST RESEARCH
AND PUBLICATIONS

Birds of steppe and agro landscapes in the
interfluve of the Dnipro — Molochna have re-
peatedly attracted the attention of researchers.
The systematic composition of the avifauna is
well studied. Relatively complete data on the
ecology of species, their distribution in protected
areas [7], agro landscapes have been published
[8; 9], and the authentic steppe [10; 11]. Regional
studies, mostly performed by scientists of the
Azov-Black Sea Ornithological Station, Aska-
nia-Nova Biosphere Reserve, Melitopol State
Pedagogical University, give a generalized de-
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scription of the avifauna of the region [12—-15],
or relate to individual depressive ecosystems,
such as the Big Chapelsk depression [16—18], or
individual species [19—21]. However, despite the
study of birds in the region, under the influence
of anthropogenic factors, there is an acceleration
of changes in their ecology, which should track,
analyze and take action to minimize the negative
factors.

MATERIALS AND RESEARCH METHODS

To assess the state of ecotopes, their chan-
ges under the anthropogenic influence, materials
obtained as a result of ground-based visual inspec-
tion and analysis of space images of the Senti-
nel-2 region were used. Studies of the population
structure and lark numbers were conducted duri-
ng 2018—2020 in the depression ecosystems of the
Dnipro — Molochna interfluve. For this purpose,
laid accounting transect with an area of 0.14 to
0.33 km?2 were established. The area of the model
plots was 2.14 km2. During the research period,
we covered 63 km of walking accounting routes
with different modes of nature use. The density
of singing males, and behind them the estimated
number of nesting pairs were determined using
the route method with a fixed width of the ac-
counting strip [22] — 100 m (50 m on both sides).
The routes were located closer to the middle of
the studied biotopes in order to exclude ecotone
effects. Birds were recorded during the nesting
period in the morning and before sunset (April
to June). The analysis included observations of
two background species of larks: Melanocorypha
calandra Linnaeus, 1766, and Alauda arvensis
Linnaeus, 1758. Due to the high ecological valence
of species, their characteristics are suitable for
comparison in biocenoses of varying degrees of
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disturbance. All singing males were registered,
taking into account their species identity. The
calculation of the density of nesting pairs was
performed according to formula 1 [23]:

D=—_,
MW

(1)
where n — the total number of males detected
on the accounting route; M — the length of the
accounting route; W — the width of the accoun-
ting route.

To compare climatic indicators, the data of
the meteorological station Askania-Nova were
taken, which were processed by the program
Microsoft Excel.

RESULTS AND DISCUSSION

Dynamics of changes in depressive ecosys-
tems. The research was conduct in the years
that have similar climatic conditions (Fig. 1).
At the beginning of the nesting period in 2018
(April), there was almost no rain (2.7 mm — 9.6%
of normal), which did not stimulate the active
development of steppe vegetation. The beginning
of the nesting period in 2019 (April) was rainy
(38.9 mm — 138.9% of normal). May and June
were noted the somewhat average level of rainfall
and amounted to 42.4 mm (111.5% of normal) and
14.1 mm (30.6% of normal). In April 2020, there was
almost no rain (7.5 mm — 26.7% of normal). May
and June were rainier during this period amount
of precipitation were 42.4 mm and 59.3 mm —
111.5 and 128.9% of normal. The indicators of
the average decade temperature did not differ
significantly.

It should be noted that the process of plo-
wing fallows, depressions, coastal strips, despite
the numerous recommendations of nature conser-
vationists, in recent years is gaining momentum
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Fig. 1. Seasonal dynamics of air temperature (A) and precipitation (B) during
the reproductive period of larks 2018—2020.

Source: developed by the author based on data from the Askania-Nova meteorological station.
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again. Steppe biotope as of 2020 remained only
partially at the bottom of the depressions. Thus,
in the largest of the depressions — Ahaymany —
natural ecosystems now occupy no more than
12.8% of the total area of the depression (Table 1).
Part of the territory of its bottom is annually mo-
wed for haymaking. At the same time, according
to our observations, at a mowing height of 11—
15 cm, larks continue to hold territory, and re-
nest, which is due to the presence of conditions
for the hidden location of nests and forage base.
The upland and slopes of this depression are
completely plowed, farming carried out, where
only single pairs of field larks are observing on
nesting.

Barnashivskyy depression situated near
the Biosphere Reserve «Askania Nova». Has an
insignificant difference in height between the bot-
tom and the upland of the catchment area. The
slopes and half of the bottom of the depressions
are plowed. Every year the area of plowed areas
increases. For 2020, 27.8% of the total area is in
the natural state, where hay is also harvested
annually, with a height of 11-15 cm.

The Green depression also transformed. It
is cut by the main and drainage channels of the
Kakhovka irrigation system. In the middle of the
depression, there is a large 200-hectare storage
pond on the slopes and the upland plowed. Steppe
biotopes remained at the bottom of the depress-
ion their area during the study period continued
to decrease — from 36.8 to 28%. Steppe areas are
used for haymaking. In contrast to the above-me-
ntion depressions, mowing with grass (3—5 cm) is
very noticeable here, which causes mechanical
damage to the nests and leaves almost no block
forest planting for re-nesting.

Small Chapelsk depression is subject to ex-
tensive economic use by grazing livestock, due to
which in its south-eastern part there is overgra-
zing. A small part of the territory is not mowed
every year, damaging the nests of birds. Unlike
previous depressions, steppe areas are reduced
due tolittering with waste from livestock farms —
6% of the total area.

The area and load of steppe biotopes of the
Big Chapelsk depression, which is a part of the
protected area of the Askania-Nova Biosphere
Reserve, is stable. At the same time, a significant
number of wild ungulates, which devour the
green mass and cause its regrowth, and the real
protected regime create stable conditions for
the stay of birds of different ecological groups,
including larks.

Dynamics of nesting density of larks. A com-
parative analysis of the results of bird counts in
Big Chapelsk, Ahaymany, Barnashivskyi, Green,
and Small Chapelsk depressions revealed a signi-
ficant difference in the density of nesting pairs
of Alauda arvensis and Melanocorypha calandra.
Thus, the highest density of Alauda arvensis in
general in different years is characteristic of the
Ahaymany (245.2 pairs/km?2) and Barnashivskyi
depression (211.2 pairs/km?), the lowest — of the
Big Chapelsk depression (50.1 pairs/km?), and
the Small Chapelsk depression (60.0 pairs /km?).
At the same time, the highest density of Melano-
corypha calandra (140.1 pairs/km?) is observed
in Big Chapelsk, and the lowest density is typi-
cal for the Green depression — 13.9 pairs/km?
(Table 2). Estimation of dynamics for a short
period of research is conditional, but even du-
ring this time, the general tendency of change
of density of nesting of speciesis already traced.

Table 1
The area of steppe biotopes of the studied depression ecosystems, their change during 2018-2020
24 A4
7} > [Z}
E ) 2 ﬁ 3
5 = = 2 o =
] = g = 3 =
5] &} > 2 = &)
= — < <1 &) =
T 3 z : E
c £ < & £
< n n
%]
>
kM2 % kM2 % kM2 % kM2 % kM2 %
Depression 440 100 120,0 100 16,0 100 49,0 100 27,0 100
area
of them: 2018 26,0 59,1 73,5 61,3 8,1 50,6 18,1 36,8 13,8 51,1
steppe
biotopes 2019 26,0 59,1 47,7 39,8 6,3 39,6 15,2 31,0 9,5 35,2
2020 26,0 59,1 15,6 12,8 4.5 27,8 13,7 28,0 8,7 32,2
Source: developed by the author.
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Table 2

The results of accounting Alauda arvensis and Melanocorypha calandra in depression ecosystems
of the Dnipro — Molochna interfluve in 2018—2020 (nesting pairs per 1 km2)

Depressions
. @ = ? —_—
Specie Year = s = g =
= i = o £
@) @ g 3 # E
o = = )
2o} 2=}
2018 32,5 182,0 176,4 88,0 25,0
2019 62,0 265,2 201,8 91,2 75,0
Alauda arvensis 2020 56,0 288,5 255,3 120,0 80,0
Average 50,1 245,2 211,2 99,7 60,0
value
2018 106,4 54,8 116,7 20,0 63,0
Mel h 2019 160,0 49,0 55,2 11,6 5,0
elanocor a
calandra P 2020 154,0 33,5 35,0 10,0 5,0
Average 140,1 45,8 69,0 13,9 24,3
value
Source: developed by the author.
Table 3
The impact of changes in the area of steppe biotopes areas on the number of nesting pairs
Depressions
Specie
Ahaymany Barnashivsky Green Small Chapelsk
Alauda arvensis -0,93 -0,98 -0,82 -0,90
Melanocorypha calandra 0,98 0,95 0,98 0,98

Source: developed by the author.

In particular, for four depressions, an increase in
the number of Alauda arvensis and a relatively
stable density in the Big Chapelsk depression
were found. Over the years of observations, the
population dynamics of Melanocorypha calandra
is positive only for Big Chapelsk, in other depres-
sions the number decreases.

The impact of changes in the area of steppe
biotopes areas on the number of nesting pairs of
larks was determined by correlation analysis. A
positive correlation has been established between
the values of the steppe biotopes area and nesting
Alauda arvensis in Ahaymany, Barnashivsky,
Small Chapelsk, and Green depressions. And,
accordingly, a negative dependence for Melano-
corypha calandra (Table 3).

The revealed dependence of the dynamics
of lark density in key areas is probably explai-
ned by the biological characteristics of species
as Alauda arvensis is a more ecologically plastic
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species it settles in semi-deserts, agro-landsca-
pes, beams with meadow, and steppe vegetation
[9; 10]. Probably, the transformation of steppe
biotopes leads to the displacement of authentic
steppe species of Sparrows, thus freeing up an
ecological niche for Alauda arvensis.

In turn, Melanocorypha calandra is found
for nesting in all areas where there are even small
areas of steppe vegetation (at least 0.1 km2). At
the same time, cluster groupings of a kind are
trace from 3 to 5—6 pairs. But the reduction of
virgin areas in both depressions ecosystems and
adjacent areas leads to a sharp decrease in the
number of nesting groups of this species with
subsequent possible extinction.

CONCLUSIONS

Depression ecosystems of the Dnipro — Mo-
lochna interfluve, which are the most attractive
biotopes for larks nesting Alauda arvensis and
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Melanocorypha calandra, are significantly affec-
ted by anthropogenic factors.

The highest intensity of plowing in the last
5 years concerns the Ahaymany depression. Only
Big Chapelsk with a protected regime under
pasture load is stable.

The highest density Alauda arvensisis cha-
racteristic of the Ahaymany (245.2 pairs/km?2)
and Barnashivsky (211.2 pairs/km?) depressions,

and Melanocorypha calandra — for the Big Cha-
pelsk depression (140.1 pairs/km?2).

A positive relationship was found between the
values of steppe habitat area and nesting Alauda
arvensis and, accordingly, a negative dependence
for Melanocorypha calandra. According to the data
obtained, the most favorable for Melanocorypha
calandra are steppe biotopes with a moderate level
of a load of wild ungulates, and for Alauda arven-
sts — moderately mowed steppe areas.
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Jlocaidxcenna npogoduaucs 6npodosdc 3-x poxis y cmenosux 6iomonax OHuw, Azatimancwvrozo, Bap-
HAWL8CHKO20, 3eaerno20, Beauxozo Yaneavcvkozo ma Manozo Haneavcvkozo nodax medxcupivus Jrninpo —
Moanouna. Ha ocro81t 813YanbHo20 02430y ma 00 podKU KOCMIUHUL 3HIMKLE NPOAHALIZ08AHO CMYNIHD AHMPO-
nozeHHOI mpaHcgHopmayii yux exocucmem. Halgsuwui 810comox po3oprosaHHs, U0 CManroca 3a OCMAHHT
10 poxis, xapaxmepHul 0aa Azatimancvkozo nody. Ceped “uHHUKIE, U0 CYMMEBO BNAUBAIOMD HA 2HI30Y -
8AHHA MMAXIE CMEN068020 KOMNAEKCY, € MAKONH CYYLibHe HU3bKe CKOWYBAHHA MPasocmoto (3erenul nio)
ma nepesunac caiticvkoro xydoodoro (Maauti Haneavcvbrul niod).

Bushnaueno wyiavnicms enizdysanus gporosux cmenosux eudis: natisuuw,a wirvnicms Alauda arvensis 6
PisHi poxu rapaxmepHa 048 Azatimancvrozo (245,2 nap /xm2) ma Baprawisecvkozo nodis (211,2 nap /xm?),
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a Melanocorypha calandra — das Beauxozo Yaneavcvrozo nody (140,1 nap /xm?). Cmabiabhoto € miavKu
mepumopia Beauxozo Yaneavcvkozo nody 3 3an08i0HUM PeHUMOM NI0 NOMIPHUM NACOBUUHUM HABAH -
MmadceHHAMm OUKUMU KONUMHUMU MEAPUHAMU. BcmaHosaeno No3UmMUsHUU KOPeAAYIUHUL 38’ 230K MIHC
3HAUEHHAMU NAOWL cmenosux 6iomonie ma eni3zdysannsa Alauda arvensis 8 Azavmancvromy, Bapnawis-
cvromy, Maromy Yaneavcvromy ma Seaenomy nodax i, 810n0810HO, HeeamusHy 3anexncnicms 0as Melan-
ocorypha calandra.

Kuaro4osi ciaoBa: oprimoxomnaexc, ['opoduyenodioni, anmponozenna mpanc@hopmayis, 610pi3HoMa-

Himms, azpoaarouwagm.
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